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Thin Layer Chromatography

ASEMIETE (=ATL—) B8R

AT TEASAEV AV BREHRXT L —ARZABELTVETY,

Ban AXES IR
FZ—5 2 RIVTHERXT L —RAR 1.02035.0100 100 mL
DRV TTVBATL—RBARK 1.00480.0100 100 mL
ZYERUYRTL—RBR 1.06705.0100 100 mL
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b ZTOMKSEDOREER CEMVIEY 2 L. NRICEMOHENBEZLEILE L. TMEITIBERELEZIENTE
BIBEDHYET,

Ao AT T ST 4 —BEXE

1. .M. Hais, Macek, Paper Chromatography, Publishing House Czechoslovak Acedemy
of Science, Prague, and Acedemic Press, New York and London, 1963

2. F. Cramer, Papier-Chromatographie, Verlag Chemie, Weinheim, 5th Ed., 1962

3. E. Stahl, Thin-Layer Chromatography, Springer and Academic Press, New York and
London, 2nd Ed., 1969

4. K. Randerah, Thin-Layer Chromatography, Verlag Chemis and Academic Press, New York and
London, 2nd Ed., 1969
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Acetic anhydride - sulfuric acid [ ##7KEFE - Bl 1(Liebermann-Burchard reagent)

RS - I°-3-Sterols (cholesterol and esters), Steroids, Triterpene glycosides
e [A-3-Z7A—)V (ALRTE—Ib, TRFIV). ATEA K MU TFIUAREEE ]

Mix carefully and with cooling freshly before use 5 mL acetic anhydride with 5 mL 97% sulfuric acid and add the mixture

ATL—%R: with cooling to 50 mL ethanol.

Rz Heat 10 min at 110°C . Characteristic fluorescence in long-wave UV light.
C. Michalec, Biochim. et biophys. Acta 19, 187 (1956)

STk R. Tscheche, J. Chromatog. 5,217 (1961)
K. Takeda, S. Hara, A. Wada, N. Matsumoto, J. Chromatog. 11, 562 (1963)
Acetic anhydride

R Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

2 Alizarin [ 77U >]

R EYH : Cations [BR1 4]

ATL—ERK: Saturated ethanolic alizarin solution.

B0 Place the moist chromatogram into a chamber saturated with ammonia vapours.

STk G. de Vries, G.P. Schuetze, E. van Dalen, J. Chromatog. 13, 119 (1964)
Alizarin indicator (C.l. 58000)

[:3::Fie- 3 Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis BRES 1.05432

3 Aluminium chloride [#B{t7>E=ZT L]

BRI EYH) : Flavonoids [Z72HR/ 4 K1

VA 1% ethanolic solution of aluminium chloride. Yellow fluorescence in long-wave UV light

ik T.G. Gage, C.D. Douglas, S.H. Wender, Anal. Chem. 23, 1582 (1951)

e Aluminium chloride hexahydrate
R Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MES 1.00983

4-Aminoantipyrine - potassium hexacyanoferrate(lll)

(72 /T7FEY -T2 7 4A) DL ] (Emerson reaction)

EHEEYH : Phenols [7x./—)V]
A% AR 2% ethanolic solution of 4-Aminoantipyrine.
ATL—BRK: 8% aqueous potassium hexacyanoferrate(lll) solution.
o . Spray with |, then with I, and subsequently place the chromatogram into a chamber saturated with ammonia vapours.
STk G. Gabel, K.H. Mueller, J. Schoknecht, Dtsch. Apoth. Ztg. 102, 293 (1962)
4-Amino-2,3-dimethyl-1-phenyl-3-pyrazolin-5-one GR for analysis RRES 1.07293
fEREEE Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur BRES 1.04973
Ammonia solution 25% GR for analysis BRES 1.05432

o-Aminodiphenyl - phosphoric acid

lo-7X/Y7xZ)b-J V] (modif. reagent acc. to Lewis-Smith)

b EYnfl : Sugars [#E5E]

ATL—EHK: Dissolve 0.3 g o-aminodiphenyl and 5 mL 85% phosphoric acid in 95 mL ethanol.

B Heat 15-20 min at 110°C . Sugars show brown spots.

SCHR T.E. Timell, C.P.J. Glandemanns, Anal. Chem. 28, 1916 (1956)
o-Aminodiphenyl

Ed:Ene- ortho-Phosphoric acid 85% GR ISO BEES 1.00573
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983

4-Aminohippuricacid [4-7 X/ EBREE]

L EYE Reducing sugars [ 3E7cHE 1
ATL—ERK: 0.3% ethanolic 4-aminohippuric acid solution.
403 : Heat 8 min at 140°C . Characteristic spots in long-wave UV light.
STk L. Sattler, F.W. Zerban, Anal. Chem. 24, 1862 (1952)
S 4-Aminohippuric acid SIS TS 100084
femaiz: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HmES 1.00983
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o-Aminophenol - phosphoricacid [o-7X/7x./—JU-1) VE&]
R EYneH) Sugars [#E5E]

AT L—ER: Dissolve 0.15 g o-aminophenol in 20 mL ethanol shortly prior to use. Add 10 mL 50% phosphoric acid to the solution.
L. Vigy_z-V_mos, Magyar K_m. Foly_rat 59, 183 (1953)

3Rk S. Hirase, C. Araki, S. Nakanishi, Bull. Chem. Soc. (Japan) 26, 183 (1953)
2-Aminophenol for synthesis SRES 8.00419
fEREE . Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
ortho-Phosphoric acid 85% GR 1SO EES 1.00573
8 Ammonia [7VEZ7]
RS Tetracyclines [7 hSHA 711
e Place the chromatogram into a chamber saturated with ammonia vapours. Tetracyclines show yellow spots in long-wave UV light.
ik M. Urx, J. Vondr_ckov_, L. Kovar_k, O. Horsk_, M. Herold, J. Chromatog. 11, 62 (1963)
e Ammonia solution 25% GR for analysis SRS 1.05432

Ammonium cerium(lV) nitrate - N,N-dimethyl-1,4-phenylenediammonium dichloride

[BEEEEUIL V)7 VEZTVL-NN-IAFIV-14- T Z LY Z7VEZVLZEE ]

RHIEEYH Polyalcohols [K')77/b3—)b]

Afka: 1% solution of ammonium cerium(IV) nitrate in 0.2 N nitric acid.

kb aDciis;olve 1.5 g N,N-dimethyl-1,4-phenylenediammonium dichloride in 128 mL methanol, 25 mL water and 1.5 mL glacial acetic

ATL—7EK: Mix 1 part a with 10 parts b freshly before use.

e Heat 10 min at 105°C . Yellowish green spots on red background.

STk : E. Knappe, D. Peteri, J. Rohdewald, Z. anal. Chem. 199, 270 (1964)
Ammonium cerium(lV) nitrate GR ACS #RES 1.02276
N,N-Dimethyl-1,4-phenylenediammonium dichloride GR for analysis BEES 1.03067

RS Methanol GR for analysis ACS,ISO,Reag. Ph Eur BRES 1.06009
Acetic acid 96% GR for analysis SRS 1.00062
Nitric acid 65% GR for analysis 1SO BEES 1.00456

Ammonium cerium(IV) nitrate - nitric acid B4

[REEEE )DL (V) 7VEZ VL -HEEE ] YR M5 T4—F

L deet =y a-Hydroxy acids, a-Keto acids, Mercaptans [ a-t& FOF )V, a-47 B AIVAHTEV]
SR - Dissolve 20 g ammonium cerium(lV) nitrate in 50 mL 0.5 N nitric acid. Dilute freshly before use 1 part of this solution with 3
parts water.
U After drying dip the chromatogram into the dip solution and place it on a clean filter paper. White spots on yellow background.
Sk M. Trop, M. Sprecher, A. Pinsky, J. Chromatog. 32, 426 (1968)
s Ammonium cerium(IV) nitrate GR ACS HEES 1.02276
Nitric acid 65% GR for analysis 1SO BFHES 1.00456
11 Ammonium cerium(lV) sulfate [FiEEtEU T L (V) 7VEZTL]
RS Vinca alkaloids [E>A7IbAOA K]
ATL—E K 1% solution of ammonium cerium(IV) sulfate in 85% phosphoric acid.
ik 1.M. Jakovljevic, L. D. Seay, R. W. Shaffer, J. Pharm. Sci. 53, 553 (1964)
R Ammonium cerium(lV) sulfate dihydrate GR MES 1.02273
ortho-Phosphoric acid. 85% GR ISO RHES 1.00573
12 Ammonium iron(lll) sulfate [FREEEE (Il) 7 EZD L]
EHEEYH : Flavonoids [ 735K/ K]
ATL—3k: 0.2% aqueous solution of ammonium iron(lll) sulfate.
STk : E.A.H.Roberts, D.J. Wood, Biochem. J. 49, 414 (1951)
fEREE: Ammonium iron(lll) sulfate dodecahydrate GR ACS, ISO HMES 1.03776
13 Ammonium iron(lll) sulfate [ BRE&EX (1) 77 EZ T L]
RS YH Vinca alkaloids [E>A7IbAOA K]
ATL—7EK: Dissolve 1 g ammonium iron(lll) sulfate in 100 mL phosphoric acid (75 or 85% )
o . Spray the reagent on to heated chromatogram (100°C )
3ZHK : 1.M. Jakovljevic, L.D. Seay, R.W. Shaffer, J. Pharm. Sci. 53, 553 (1964)
e Ammonium iron(lll) sulfate dodecahydrate GR ACS, ISO BEES 1.03776
Lt ortho-Phosphoric acid. 85% GR ISO 2@&ES 1.00573
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Ammonium molybdate - crystal violet 24

[BRUTTVBET7VEZIL-TURRIVINA ALY ] JAR 757 1—H

RS Phosphoricacid [ >E]

2T L—iA Mixture of 5 mL 1% aqueous ammonium molybdate solution, 5 mL 25% hydrochloric acid and 90 mL acetone.

Aika: Dissolve 2 g crystal violet (or brilliant green or iodine green) in 350 mL water.

b \lziasts:rlve with heating 4 g ammonium molybdate in water, add 50 mL 10 N hydrochloric acid and fill up to 100 mL with

RIER Mix a and b, wait at least 3 hours and filter the solution.

einm . Spray the chromatogram with the spray solution, heat 3-6 min at 85°C , dip into the dip solution and place immediately on a
prepared clean filter paper.
0.02 pg of phosphorus are detectable.

SRR Crystal violet = blue spots on yellow background

AR Brilliant green = green spots on orange background
lodine green = turquois spots on colourless background

3K F. Jungnickel, J. Chromatog. 31,617 (1967)
Ammonium heptamolybdate tetrahydrate GR ACS, ISO HES 1.01182
Crystal violet (C.l. 42555) indicator Reag. Ph Eur BRES 1.01408

fEREE: Brilliant green (hydrogen sulfate) for microbiology #RES 1.01310
Hydrochloric acid fuming 37% GR ISO HmES 1.00317
Acetone GR for analysis ACS,I1SO,Reag. Ph Eur fWHES 1.00014

Ammonium molybdate - perchloric acid

[EVTTVEET >V EZ DL -1BIEREE] (Hanes reagent)

RS Phosphate esters (Sugar phosphates) [ ) B8T X7 )VEE (¥E V)]
Dissolve 0.5 g ammonium molybdate in 5 mL water, add 1.5 mL 25% hydrochloric acid and 2.5 mL 70% perchloric acid. After
RTL—BHK: cooling to room temperature fill up to 50 mL with acetone. Allow the solution to stand for at least one day prior to use. The
solution is stable for about three weeks.
b Irradiatg the chromatog(am for Zemin with an IR lamp from a distance of 30 cm and subsequently with long-wave UV light
for 7 min or heat 5-10 min at 110°C .
C.S. Hanes, F.A. Isherwood, Nature 164, 1107 (1949)
. T.H. Bevan, G.I. Gregory, T. Malkin, A.G. Poole, J. Chem. Soc. 1951, 841.
' S. Burrows, F.S.M. Grylls, J.S. Harrison, Nature 170, 800 (1952)
C.W. Stanley, J. Chromatog. 16, 467 (1964)
Ammonium heptamolybdate tetrahydrate GR ACS, ISO #RES 1.01182
e Hydrochloric acid 25% GR for analysis HHES 1.00316
fRREER: Perchloric acid 70-72% GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00519
Acetone GR for analysis ACS,I1SO,Reag. Ph Eur 2WHES 1.00014

Ammonium molybdate - tin(ll) chloride [EU 77 VB7 VEZ U L -BIEZXX ()]

wHEEEl Phosphoricacid [ >VE]

AT L—BRI 1% aqueous ammonium molybdate solution.

A7 L—BRI: 1% solution of tin(ll) chloride in 10% hydrochloric acid.

AR Spray with |, dry the chromatogram and spray with Il. Heat, if necessary, at 105°C for 3 - 5 minutes.

ik H. Seiler, Helv. Chim. Acta 44, 1753 (1961)
Ammonium heptamolybdate tetrahydrate GR ACS, 1SO BEHES 1.01182

R Tin(l) chloride dihydrate GR for analysis ACS,ISO,Reag. Ph Eur fWRES 1.07815
Hydrochloric acid 25% GR for analysis RHES 1.00316

Ammonium thiocyanate - iron(ll) sulfate [ F# 277 VBT > EZ 7 L - Fiigek (11)]

R &5 : Peroxides [ @&{t4n 1

ATL—3RK] Dissolve 0.4 g ammonium thiocyanate in 30 mL acetone.

AT L—BR&IN: Dissolve 1.2 g iron(ll) sulfate in 30 mL water.

IR : Spray with |, dry the chromatogram and spray with Il.

Sk M.H. Abraham, A.G. Davies, D.R. Llewellyn, E.M. Thain, Anal. Chim. Acta 17,499 (1957)
Ammonium thiocyanate GR ACS, ISO WHES 1.01213

RS Iron(ll) sulfate heptahydrate GR for analysis ACS,ISO,Reag. Ph Eur SRES 1.03965
Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014
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Aniline - diphenylamine - phosphoricacid [77Z=U> -7z Z)b7 2> -1 VEg]

EHIEEYEl Reducing sugars [ =7THE ]
AT L—ERK: Dissolve 4 g diphenylamine, 4 mL aniline and 20 mL 85% phosphoric acid in 200 mL acetone.
R Heat 10 min at 85°C . Characteristic colours: 1,4-aldohexose oligosaccharides turn blue.
R.W. Bailey, E.J. Bourne, J. Chromatog. 4, 206 (1960)
STk J.L. Buchan, RJ. Savage, Analyst 77,401 (1952)
S. Schwimmer, A. Bevenne, Science 123, 543 (1956)
Aniline GR for analysis SEES 1.01261
p— Diphenylamine GR and redox indicator B HES 1.03086
Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00014
ortho-Phosphoric acid 85% GR ISO BEES 1.00573
19 Aniline - phosphoricacid [77=U>-1) V]
RS Sugars [#E5E1]
ATL—ERK: Mix 1 part 2 N aniline solution in 1-butanol saturated with water with 2 parts 2 N phosphoric acid in 1-butanol.
o . Heat the chromatogram 10 min at 105°C .
3ZHK : L.L. Bryson, T.I. Mitchell, Nature 167, 864 (1951)
Aniline GR for analysis HRES 1.01261
fEREE ortho-Phosphoric acid 85% GR ISO BRES 1.00573
1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.01990
20 Aniline phthalate [ 7% JLVE&77 =) >/ ]
R EYne) : Reducing sugars, Anions of halogen oxy-acids [E7chE. /\OF VEEREEA 74> ]
A Dissolve 0.93 g aniline and 1.66 g phthalic acid in 100 mL 1-butanol saturated with water.

e Heat 10 min at 105°C .

S.M. Partridge, Nature 164, 443 (1965
3K : 9 (1965)

W. Peschke, J. Chromatog. 20, 572 (1965)

Aniline GR for analysis

HmES 1.01261

e Phthalic acid GR for analysis

HAHES 1.09611

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur

RHES 1.01990

Anisaldehyde - sulfuricacid [7Z=R7 L7k F -G ]
Sugars, Steroids, Terpenes  [#E38. X704 F. 7L RVEE]

R &Hl -

ATL—BR:

Prepare freshly before use a solution of 0.5 mL anisaldehyde in 50 mL glacial acetic acid and 1 mL 97% sulfuric acid.

ez . Heat to 100-105°C until maximal visualisation of the spots. The background may be brightened by water vapour. Lichen
: constituents, phenols, terpenes, sugars and steroids turn violet, blue, red, grey or green.

ik For visualisation of sugars mix freshly before use 0.5 mL anisaldehyde, 9 mL ethanol, 0.5 mL 97% sulfuric acid and 0.1 mL acetic
) acid.

iz Heat the sprayed chromatogram 5-10 min at 90-100°C .

ik E. Stahl, U. Kaltenbach, J. Chromatog. 5, 351 (1961)

B.P. Lisboa, J. Chromatog. 16, 136 (1964)

4-Methoxybenzaldehyde for synthesis

mES 822314

- Acetic acid 96% GR for analysis
fEmEE - Y

RMES 1.00062

Sulfuric acid 95-97% GR for analysis ISO

HMES 1.00731

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

RmES 1.00983

p-Anisidine

RS Reducing sugars [ E7THE ]

— R .
AT L—ER: addition of 1 g sodium dithionite.

Dissolve 1 g p-anisidine hydrochloride in 10 mL methanol, fill up the solution to 100 mL with |-butanol and shake well after

e Heat 10 min at 130°C .

R.C. Bean, G.G. Portwe, Anal. Chem. 31, 1929 (1959)

S L. Hough, J.K.N. Jones, W.H. Wadman, J. Chem. Soc. 1950, 1702.
p-Anisidinium chloride for synthesis RHES 8.20103
. Sodium dithionite LAB HRES 1.06507
fEREE: aneEs

Methanol GR for analysis ACS,ISO,Reag. Ph Eur

HHES 1.06009

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.01990

p-Anisidine phthalate [p- 7ZIVBE7 =2 ]

RS Reducing sugars [Z7cHE ]
AT L—BHK: 0.1 M solution of p-anisidine and phthalic acid in 96% ethanol.
iz Heat 10 min at 100°C .
p-Anisidine for synthesis GBS 8.00458
RS Phthalic acid GR for analysis SRS 1.09611

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00983

Merck Ltd. 5
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24 Anthrone [7> hO]

R EYE) : Ketoses [ b—X]
Dissolve 0.3 g anthrone in 10 mL acetic acid and add to the solution 20 mL 96% ethanol, 3 mL 85% phosphoric acid and 1

AT L& mL water. The solution is stable for several weeks in the refrigerator.
g Heat 5-6 min at 110°C . Ketoses and oligosaccharides containing ketoses show yellow spots.
STk : R. Johanson, Nature 172,956 (1953)
Anthrone for synthesis RRES 8.01461
e Acetic acid 96% GR for analysis HHES 1.00062
femER: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
ortho-Phosphoric acid 85% GR ISO HEmES 1.00573
25 Antimony(lll) chloride [#&1t77 > FE > (Ill)]
B EYE) : Flavonoids [Z7ZR/ 4 K1
A 10% solution of antimony(lll) chloride in chloroform. Fluorescing spots in long-wave UV light.
. L. Hoerhammer, H. Wagner, K. Hein, J. Chromatog. 12, 235 (1964)
Sk : R. Neu, P. Hagedorn, Naturwissenschaften 40, 411 (1953)
e Antimony(lll) chloride GR for analysis 2MES 1.07838
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.02445

Antimony(lll) chloride [3&1t77>FE> (lll) 5Z ] (Carr-Price reagent)

LAY - Vitamin A, Vitamin D, Carotenoids, Steroids, Sapogenins, Steroid glycosides, Terpenes
o [E4SYA E23IYD AQT/A R SRS ZY0 X704 FEEE TIRV]

2FL—A Dissolve 25 g antimony(lll) chloride in 75 mL chloroform: generally a saturated solution of antimony(lll) chloride in
ol chloroform or carbon tetrachloride is used.

403 Heat 10 min at 100°C . Inspect the chromatogram in long-wave UV light.
E. Stahl, Chemiker-Ztg. 82, 323 (1958)

SRk K. Takeda, S. Hara, A. Wada, N. Matsumoto, J. Chromatog. 11, 562 (1963)
Antimony(lll) chloride GR for analysis WEES 1.07838
fEREE . Chloroform GR for analysis ACS,ISO,Reag. Ph Eur WGBS 1.02445

Carbon tetrachloride
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27 Antimony(lll) chloride - aceticacid [3&1t7” > FE > () - BFEE |

wHEEEl Steroids, Diterpenes [ X704 K, I 7RV ]

AT L—BHK: Dissolve 20 g antimony trichloride in a mixture of 20 mL glacial acetic acid and 60 mL chloroform.

e Heat 5 min at 100°C . Diterpenes show red-yellow to blue-violet spots. Inspect in long-wave UV light.

Sk H.P. Kaufmann, A.K. sen Gupta, Chem. Ber. 97, 2652 (1964)
Antimony(lll) chloride GR for analysis BMES 1.07838

e Acetic acid 96% GR for analysis BEHES 1.00062
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.02445

Antimony(lll) chloride - sulfuricacid [3&1£77>FE > (lll) - Bl 1
R EH : Bileacid [ AEi1E ]

Dissolve 20 g antimony(lll) chloride in 50 mL anhydrous 1-butanol and mix this solution with 10 mL 97% sulfuric acid and 20

AT L =R mL glacial acetic acid. The solution should be prepared freshly before use.
g . Afteor drying for 15 min in the air heat the chromatogram: conjugated bile acids for 25-30 min, free bile acid for 45-50 min at
110°C . Colours from yellow to green.
Sk W.L. Anthony, W.T. Behr, J. Chromatog. 13, 567 (1964)
1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur 2WHES 1.01990
RS Acetic acid 96% GR for analysis SRES 1.00062
Sulfuric acid 95-97% GR for analysis 1SO SRS 1.00731
29 Antimony(V) chloride [#&{t77 > FE> (V)]
B2 - Vitgmig f\ Vitarrlin [2 }/itamin‘\E, T\er\penes,_OiIs,f(\esing Steroid sapcigenins\\ o
[E2ZVA EZZVD, E2ZVE FIVRY, Jh #iflg. X704 FHRFZ> ]
AT L—BR: Mix freshly before use 1 part antimony(V) chloride with 4 parts carbon tetrachloride or chloroform.
403 ; Heat the chromatogram until the spots appear. Inspect in long-wave UV light.
J.M. MacMahon, R.B. Davis, G. Kalnitzky, J. Am. Chem. Soc. 74, 4483 (1952)
. E. Stahl, Chemiker-Ztg. 82, 323 (1958)
Sk : R.lkan, J. Kashman, E.D. Bergmann, J. Chromatog. 14, 275 (1964)
H.G. Henkel, W. Ebing, J. Chromatog. 14, 285 (1964)
Antimony(V) chloride
fERRE: Carbon tetrachloride
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur BRES 1.02445
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Aurin tricarboxylic acid (Aluminon) [72U> U AILRVEE (77IVS /)]

R EYE) : Aluminium ion, Chromium ion, Lithiumion [7ZIVEZOLAA >, JALAF Y VFILAF V]
AT L—ER: 0.1% solution of aurin tricarboxylic acid ammonium salt in 1% aqueous ammonium acetate solution.
403 ; Place the chromatogram into a chamber saturated with ammonia vapours.
Sk G.P. Heisig, F.H. Pollard, Anal. Chim. Acta 16, 234 (1957)
Aurin tricarboxylic acid ammonium salt GR for analysis (reagent for aluminium) ACS SRES 1.00128
e Ammonium acetate GR for analysis ACS,Reag. Ph Eur HEES 1.01116
Ammonia solution 25% GR for analysis SEES 1.05432

Benzidine [AN>II]

IS5 : Persulfates [ BHEL ]
2T —EH Dissolve 0.05 g benzidine in 100 mL 1 N acetic acid. Persulfates show blue spots immediately after spraying.
atial Caution! : Benzidine is carcinogenic!
STk Y. Servigne, C. Duval, Compt. Rend. 245, 1803 (1957)
, Benzidine
fRREER: Acetic acid 96% GR for analysis HmES 1.00062

Benzidine [>T ]

BRHIEESYH) : Terpene aldehydes, Flavonoids, Carbohydrates [ 7/L XY 7ILTE R, 73R/ A R, ®k{kin ]

ATL—BH: Dissolve 0.5 g benzidine in 20 mL glacial acetic acid and 80 mL ethanol. Caution! : Benzidine is carcinogenic!

P . Heat 15 min at 100°C . Spraying with dilute hydrochloric acid after heating intensifies the colour of the spots of some

BiLE: substances.

STk JKN. Jones, J.B. Pridham, Biochem. J. 58, 288 (1954)
Benzidine

. Acetic acid 96% GR for analysis H@mES 1.00062

fematR: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

Hydrochloric acid 25% GR for analysis HEES 1.00316

N w > &

Benzidine diazotised [ 7 VLRI ]

REEEYH : Phenols [7x./—/V]
RUIIVBR: Dissolve 5 g benzidine in 14 mL 37% hydrochloric acid and fill up to 100 mL with water. Caution! : Benzidine is carcinogenic!
ERREEATR : Freshly prepared 10% aqueous sodium nitrite solution.
ATL—7EK: Mix 20 mL of the benzidine solution with 20 mL of the nitrite solution at 0°C with constant stirring.
SR The reagent is stable for 2-3 hours. The colours appear very rapidly or after some hours depending on the phenol present.
SR : J. Sherma, L.V.S. Hood, J. Chromatog. 17, 307 (1965)
Benzidine
[:3::Fe- 3 Sodium nitrite GR for analysis ACS,Reag. Ph Eur BEES 1.06549
Hydrochloric acid fuming 37% GR ISO HmES 1.00317

Benzidine - peroxide [N>II > - BE LY ]

B &G : Chromium ion, Manganeseion [YOLAF> IVHYAF ]
AT L—ERK : 5% aqueous sodium peroxide solution.
AT L—BR: 1% benzidine solution in glacial acetic acid. Caution! : Benzidine is carcinogenic!
iz . Spray consecutively with | and II.
ik |.M. Ladenbauer, LK. Bradacs, F. Hecht, Mikrochim. Acta 1954, 388.
Sodium peroxide granular GR for analysis ACS,ISO SRES 1.06563
e Benzidine
Acetic acid 96% GR for analysis BHES 1.00062

Benzidine - trichloroaceticacid [>T - Mo OOHEE |

e stla=yiiR Sugars [#E5E]

2F LAk Dissolve 0.5g ben;idine in 10mL glagial acetic acid, add 10 mL 40% aqueous trichloroacetic acid and fill up to 100 mL with
ethanol. Caution! : Benzidine is carcinogenic!

iz Irradiate the chromatogram 1.5 min with UV light. Sugars show greyish-brown to deep reed-brown spots.

. J.5.D. Bacon, J. Edelmann, Biochem. J. 48, 114 (1951)

Sk : G. Harris, 1.C. Macwilliam, Chem. & Ind. (London) 1954, 254.
Benzidine

. Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur MES 1.00807

PR Acetic acid 96% GR for analysis BEES 1.00062

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

Merck Ltd.
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2,2'-Bipyridine - iron(lll) chloride [2,2'- £ > - #5{b&k (1]

L EYE Phenols, Vitamin E, Other reducing compounds [ 7T ./—Jb. E43Z >V E ZOMETHDHZLEW ]
ARa: 0.5% ethanolic iron(lll) chloride solution. Keep in the dark.
ARDb: 0.5% ethanolic solution of 2,2"-bipyridine.
ATL—BH: Mix equal parts of a and b before use.
. G. M. Barton, J. Chromatog. 20, 189 (1965)
Sk : R. Strohecker, H.M. Henning, Vitaminbestimmungen, Verlag Chemie Weinheim 1963, p. 311.
2,2'-Bipyridine GR for analysis (reagent for iron(ll) and molybdenum) 2MES 1.03098
e Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur MBS 1.03943
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983
37 Bismuth chloride [#E{tERX< X ]
RHIEEYH Sterols [R7H—/V]
RATL—3kK: 33% ethanolic bismuth(lll) chloride solution.
B Heat at 110°C until maximal fluorescence of the spots in long-wave UV light.
32k : J.W. Copius-Peereboom, Thin Layer Chromatography, Ed. G.B. Marini-Bettolo, Elsevier Amsterdam, 1964, p. 199.
e Bismuth(lll) chloride 98+ RRES 112403
femaR: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983

Boric acid - citricacid [RVEE- U T VEE]

L EYE Quinolines [F./1)>]
ATL—3RK: Dissolve 0.5 g boric acid and 0.5 g citric acid in 20 mL methanol.
0IE : Heat at 100°C . Inspect in UV light.
STk R. Neher, A. Wettstein, Helv. Chim. Acta 35, 276 (1952)
Boric acid GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.00165
RS Citric acid monohydrate GR for analysis ACS,ISO,Reag. Ph Eur RRES 1.00244
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Bromine - fluorescein - silver nitrate [ R% - 7/VA L1 > - BHERER ]

R b &5 - Insecticides [ #ZHR#]]
AT L—BHK: Fill up 1 mL of a 0.25% solution of fluorescein in N,N-dimethylformamide to 50 mL with ethanol.
2FL—EE Dissolve 1.7 g silver nitrate in 5 mL water, add 10 mL ethylene glycol monophenyl ether and fill up the solution to 200 mL

with acetone.

Place the chromatogram 30 s into a chamber with a 5% solution of bromine in carbon tetrachloride. Spray the

i chromatogram with |, then with Il and irradiate 7 min with long-wave UV light.
32K : K.C. Walker, M. Beroza, J. Assoc. Off. Agr. Chemists 46, 250 (1963)
Fluorescein (C.I. 45350)
N,N-Dimethylformamide GR for analysis ACS,ISO,Reag. Ph Eur fWHES 1.03053
e Silver nitrate GR for analysis ISO,Reag. Ph Eur HEES 101512
femaiz: Ethylene glycol monophenyl ether for synthesis SRS 8.07291
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983
Acetone GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00014

Bromocresol green [Z7OEZ LYV —)LY1J—>]1 (indicator reagent)

R aYnf : Organicacids [B1#Es)
2T —EH aDg)s’)sg;\;g 0.04 g bromocresol green in 100 mL ethanol. Add sodium hydroxide solution (c = 0.1 mol/L) until blue colour
ik F. Bryant, B.T. Overell, Biochim. et biophys. Acta 10, 471 (1953)
Bromocresol green indicator ACS,Reag. Ph Eur SRS 1.08121
fEREE . Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® BMES 1.09959

Bromocresol green - bromophenol blue - potassium permanganate

[(7JO®2LY—Ibo)—>-TJOa®EIJx/—IV7Ib—-BIVHVEHAY T

RS Organic acids [ BH4&E |

Bika: Dissolve 0.075 g bromocresol green and 0.025 g bromophenol blue in 100 mL ethanol.

BRDb: Dissolve 0.25 g potassium permanganate and 0.5 g sodium carbonate in 100 mL water.

AT L—ER: Mix 9 parts a and 1 part b prior to use and spray immediately. The mixture is stable for 5-10 minutes only.

STk J. Paskova, V.J. Munk, J. Chromatog. 4, 241 (1960)
Bromocresol green indicator ACS,Reag. Ph Eur SRS 1.08121
Bromophenol blue indicator pH 3.0-4.6 ACS,Reag. Ph Eur HEmES 1.08122

RS Potassium permanganate
Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur RS 1.06391
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur WSES 1.00983

Merck Ltd.




Bromocresol purple [ 7AEY LYV —)LIN\—=T)V]

*polyethyleneglycol impregnated layers (RUIFL 7 d—)VE&RTL— MER)

BRI EYE) : Dicarboxylicacids [ Y A/VRVE ]

2T —E Dissqlve 0.04 g bromocresol purple in 100 mL 50% ethanol and adjust the solution to pH 10.0 with sodium hydroxide
solution (c = 0.1 mol/L, glass electrode)

g . Develczp the chromatogra.m with the eluent di-iso-propyl ether - formic acid -water (90+7+3) and heat subsequently 10 min
at 100°C . Spray after cooling to room temperature. Yellow spots on blue background.

STk : E. Knappe, D. Peteri, Z. anal. Chem. 188, 184 (1962)
Bromocresol purple indicator Reag. Ph Eur RRES 1.03025

[:3::Fe- 3 Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur H2EES 1.00983
Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® 2RES 1.09959

43 Bromocresol purple [ZRAEZ LY —)LIN—=T 1]

et eyl Halogenions [/\EZ A A1

FE Indicator reagent for use of acetone - 1-butanol - ammonia (25% ) - water (65+20+10+5) as eluent.

2T —E 0.1% ethanolic bromocresol purple solution. Adjust the solution with some drops of 10% ammonia solution until the colour
change just appears.

32k : H. Seiler, T. Kaffenberger, Helv. Chim. Acta 44, 1282 (1961)
Bromocresol purple indicator Reag. Ph Eur HRES 1.03025

R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983
Ammonia solution 25% GR for analysis BRES 1.05432

Bromocyan - 4-aminobenzoic acid

[TOEY 7> -4- 73 /REEM] (reagent acc. to Koenig)

RHEEYHl Tertiary pyridine compounds with at least one free a-position [1 DL EDFEBHEID afixFO=H/E) D 1LEH ]
Caution, very poisonous! : Before spraying place the chromatogram for 1 hour into a chamber with a solution of

AL : bromocyan. For preparation of the bromocyan solution add 10% aqueous solution of sodium cyanide to saturated bromine
water, cooled in ice, until the colour of bromine has disappeared.

ATL—3RK: Dissolve 2 g 4-aminobenzoic acid in 75 mL 0.75 N hydrochloric acid and fill up the solution to 100 mL with ethanol.

3ZHK : E. Kodicek, K.K. Reddi, Nature 168, 475 (1951)
Bromine GR for analysis ACS,ISO,Reag. Ph Eur fRFEE 1.01948
Sodium cyanide pure BRES 1.06437

fEREE: 4-Aminobenzoic acid extra pure USP EmES 1.00102
Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® BHES 1.09970
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983

% Mixture of equal parts of a 2% ethanolic 4-aminobenzoic acid solution and phosphate buffer (c = 0.1 mol/L, pH 7.0)

B After spraying dry the chromatogram 15 min at room temperature and place subsequently into a chamber with some
crystals of bromocyan.

ik E. Hodgson, E. Smith, F.E. Guthrie, J. Chromatog. 20, 176 (1965)
Bromocyan
4-Aminobenzoic acid extra pure USP BEHES 1.00102

fEFEE: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983
Buffer concentrate for 500 mL buffer solution, (phosphate), traceable to SRM of NIST and PTB pH 7.00 WEES 1.09887
=+ 0.02 (20°C) Titrisol®

Bromophenol blue - methylred [ Z7O€7x./—JV7IJb—-%AF)LLw F] (Pauly reagent)
jesta=xlR Phenols [Z7x./—)l]

2TL—BE Mix 100 mL 0.12% aqueous bromophenol blue solution, 100 mL 0.06% ethanolic methyl red solution and 100 mL phosphate
buffer acc. to Sorensen (pH 7.2)

ATL—BRI: See reagent No 303:Sulfanilic acid diazotised.

e Spray the chromatogram consecutively with 1 and Il.

ik J.W. Copius-Peereboom, H.W. Beekes, J. Chromatog. 14, 417 (1964)
Bromophenol blue indicator pH 3.0-4.6 ACS,Reag. Ph Eur mES 1.08122
Methyl red (C.I. 13020) indicator ACS,Reag. Ph Eur WRES 1.06076

R Potassium dihydrogen phosphate solution (buffer stock solution) 1/15 mol/L BRES 1.04875
di-Sodium hydrogen phosphate solution (buffer stock solution) 1/15 mol/L mES 1.06587
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

Merck Ltd.
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Bromosuccinimide - fluorescein [ 7RAER YA R-TIbA L1 ]

R EYE) : Lipids [B&E ]
AT L—ARK| : Dissolve 0.01 g N-bromosuccinimide in 100 mL glacial acetic acid.
RTL—BR: Dissolve 0.01 g fluorescein in 100 mL ethanol.
oz Spray consecutively with | and II. Inspect in day light and in long-wave UV light.
. A. Popov, V. Gadeva, J. Chromatog. 16, 256 (1964)
Sk : J. Micev, A. Popov, L. Nedelceva, J. Chromatog. 24, 432 (1966)
N-Bromosuccinimide for synthesis SRS 8.01949
- Fluorescein (C.l. 45350)
BerRsR: Acetic acid 96% GR for analysis BEHES 1.00062
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

Bromosuccinimide - fluorescein [ 7JOER I VA I R-T)IbA LA ]

e deet =y 78 Sulfur containing compounds [FESHEYE |

RATL—3RKI : 0.035% solution of N-bromosuccinimide in 1,1,1-trichloroethane.

ATL—3RKI: Fill up 3 mL 0.33% solution of fluorescein in sodium hydroxide solution (c = 0.1 mol/L) to 100 mL with ethanol.

hnaE . Spray with |, dry at room temperature and spray with Il.

STk J.W. Cook, J. Assoc. Off. Agr. Chemists 37, 983 (1954)
N-Bromosuccinimide for synthesis BRES 8.01949
Fluorescein (C.I. 45350)

fEREE . Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® BHES 1.09959
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur BMES 1.00983

1,1,1-Trichloroethane for synthesis

Bromothymol blue [7OEFE—/LT)L—]

REE &5 : Lipoids [ URA K]

AT L—BR: Dissolve 0.04 g bromothymol blue in 100 mL sodium hydroxide solution (c = 0.01 mol/L)

3k : H. Jatzkewitz, E. Mehl, Hoppe-Seylers Z. physiol. Chem. 320, 251 (1960)

R . Bromothymol blue indicator ACS,Reag. Ph Eur HOEE 1.03026
Sodium hydroxide solution for 1 L measure solution ¢(NaOH) = 0.01 mol/L (0.01 N) Titrisol® BWRES 1.09961

49 Cacotheline [A37!') ]

EHE &5 : VitaminC [EZZ> (]

ATL—7EK: 2% aqueous cacotheline solution.

B Heat at 110°C . Violet spots.

SRR : B. Tegethoff, Z. Naturforsch. 8b, 374 (1953)

fEREE Cacotheline

Carbazole - sulfuricacid [ 3JL/NYV — )b - Bl |

RS Sugars [#E5E1]
ATL—3RK: Dissolve 0.5 g carbazole in 95 mL ethanol and add 5 mL 97% sulfuric acid. Prepare freshly before use.
0 Heat 10 min at 120°C . Violet spots on blue background.
Carbazole for synthesis BEES 8.20255
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur H2EES 1.00983
Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731

B

Carmine [AILZ>] 403 57 4—H

wHEEYEl Polysaccharides [ 2448 |
BT Heat 1 g carmine, 0.5 g anhydrous aluminium chIoroide and 2 mL water 2-3 min, add the solution to 100 mL 50% ethanol and
filter after 24 hours. The filtrate must be stored at 5°C .
AT L—BK: Dilute 5 mL of stock solution with 17 mL ethanol and 3 mL water.
g . Before drying it is advantageous to fix the polysaccharides. Dip the chromatogram 15 min into a mixture of 20 mL
formaldehyde and 80 mL ethanol and dry at room temperature.
. J.F.Heremans, J.P. Vaerman, Clin. Chim. Acta 3, 430 (1958)
gt D. Hamerman, Science 122, 924 (1955)
Carmine (C.I. 75470) (calcium-aluminium lacquer of carminic acid) for microscopy Certistain BEES 1.15933
s Aluminium chloride anhydrous powder sublimed for synthesis HAES 801081
fRREER: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur GBS 1.00983
Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur SRES 1.04003

Merck Ltd.




Cerium(lV) sulfate - arsenite [ Bt ) 7L (IV)-BEEE ] ol

O b5 74—H

RHIEEYE Organic and inorganic iodine containing compounds [ B1%/ E& I U ESHILE]

ek . . Add 10 g cerium(lV) sulfate to 100 mL 1 N sulfuric acid, which has been cooled to 0-5°C . The mixture is cooled for another

Al hour and then filtered or centrifuged. Store the clear solution until use in the refrigerator.

kb Dissolve 5 g spdiqm arsenite in 30 mL sodium hydroxide so.lution (c =1 mol/L) Add the solution dropwise with stirring to 65
mL 2 N sulfuric acid cooled to 0-5°C and fill up to 100 mL with water.

ATL—EK: Mix equal parts of a and b prior to use.
Spray the chromatogram with the spray solution by placing it on a glass plate. This permits uniform spraying. Place a second

®hnE glass plate of equal size over the moistened chromatogram and press. Within 30 minutes white spots on yellow background
will appear at the sites of iodine compounds. Potassium iodide turns chocolate-brown.

B - For greater contrast the chromatogram may be sp(ayed before drying with 1% solution of o—phenylenediami_ne in acetone. Thus
the entire chromatogram turns brown and the white spots are more pronounced. Dry the chromatogram in iodine-free air.

STk C.H. Bowden, N.F. MacLagan, J.H. Wilkinson, Biochem. J. 53, 93 (1955)
Cerium(IV) sulfate tetrahydrate GR for analysis WEES 1.02274
Sodium metaarsenite HmES 1.06287
1,2-Phenylenediamine GR for analysis RES 1.07243

fEREE . Sulfuric acid for 1000 mL ¢(H,S0,) = 0.05 mol/L (0.1 N) Titrisol® MBS 1.09984
Sulfuric acid 95-97% GR for analysis 1SO BEES 1.00731
Sodium hydroxide solution for 1000 mL c(NaOH) = 1 mol/L (1 N) Titrisol® MES 1.09956
Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2WRES 1.00014

53 Cerium(IV) sulfate - nitricacid [ Bt ') 7 L (IV) - BEE8 ]

EHE &5 : Polyphenyls [R1)Z7x=)l]

RATL—3K: Dissolve 0.3 g cerium(lV) sulfate in 100 mL 65% nitric acid.

hnam . Heat 15-20 min at 120°C . Inspect in long-wave UV light.

32k : F. Geiss, H. Schlitt, Euratom-Bericht EUR-I-19 d (Nov. 1961)

I Cerium(lV) sulfate tetrahydrate GR for analysis RRES 1.02274
femst: Nitric acid 65% GR for analysis ISO HRES 1.00456

Cerium(lV) sulfate - sulfuric acid

[FRE) UL (IV)-FRE ] (modified reagent acc. to Sonnenschein)
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B Y Alkaloids, lodo-organic compounds [ 77/LAA K, IUEESGEREEN ]

2T —E Slu(ry 0.1g ce'rium(IV) sulfate in 4 mL water. After addition of 1 g trichloroacetic acid boil and add dropwise 97% sulfuric acid
until the solution becomes clear.

HA0IE : Heat some minutes at 110°C until the spots appear.

S The reagent dyes the alkaloids apomorphine, brucine, colchicine, papaverine and physostigmine. Organic iodine
compounds also can be detected.

32K : 0.--E. Schultz, D. Strauss, Arzneimittel-Forsch. 5, 342 (1955)
Cerium(IV) sulfate tetrahydrate GR for analysis BEES 1.02274

R Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur H2EES 1.00807
Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731

55 Cerium(lV) sulfate - sulfuricacid [FiEEt ") 7 L (V) - BREg |

wHEEHl Solanum steroid alkaloids, steroid sapogenins [ 70O F7/bAOA RE¥EER (VS ). A704 FHRTFZV ]

ATL—Bw: Saturated solution of cerium(IV) sulfate in 65% sulfuric acid.

oz . Heat 15 min at 120°C .

AR Not applicable with aluminium oxide layers.

Sk K. Schreiber, O. Aurich, G. Osske, J. Chromatog. 12, 63 (1963)

s Cerium(lV) sulfate tetrahydrate GR for analysis EES 1.02274
Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731

56 ChloramineT [Z7AZ=>T]

RS Caffeine [A7xTA]

ATL—BKI : 10% aqueous chloramine T solution.

AT L—BRIN: 1 N hydrochloric acid.
Spray with | and after short drying with II. Heat at 96-98°C until the smell of chlorine has disappeared. Place the

e chromatogram into a chamber saturated with ammonia vapour and heat subsequently for a short time until the maximal
visualisation of the spots.

ik H. Gaenshirt, A. Malzacher, Arch. Pharm. 293, 925 (1960)
Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® WHES 1.09970

BRI Chloramine T trihydrate GR for analysis ACS,Reag. Ph Eur SRES 1.02426
Ammonia solution 25% GR for analysis SEES 1.05432

Merck Ltd.
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Chloramine T - trichloroaceticacid [Z7AZ>=>T- ~UJ 7 OO&E ]

B EYE : Digitalis glycosides [ YF % 1) REAE{K ]

2T L—3&S Mix 10 mL pf a freshly.prep.ared 3% aqueous chloramine T solution with 40 mL 25% solution of trichloroacetic acid in
ethanol. Trichloroacetic acid solution is stable for several days.

®hng Heat 7 min at 110°C . Bluish and yellow fluorescence in long-wave UV light.

ik D. Waldi, Arch. Pharm. 292, 206 (1959)
Chloramine T trihydrate GR for analysis ACS,Reag. Ph Eur WRES 1.02426

[:3::Fe- 3 Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur 2EES 1.00807
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

R EH -

Chlorine - pyrazolone - cyanide [#EX-E>vV0OY -7 k4]
Indoles, Amides, Sulfonamides [ > F—)b, 73 K. XJLKRVT7 I K]

Place the chromatogram for about 2-3 min into a chlorine atmosphere (prepared from potassium permanganate and 25%

SERINE: hydrochloric acid)To remove excess chlorine heat the plate at 100°C .
2T —EH Equal volumes of 0.2 M solution of 3-methyl-1-phenyl-3-pyrazolon-5-one in pyridine and potassium cyanide solution (c =1
et mol/L)

g . Caution, poisonous! : After removal of the excess chlorine spray the chromatogram until beginning transparency.
The respective compounds show bright red spots which turn blue after 2 min.

Sk Private communication G. Bohnstedt, Inst. f. Organ. Chemie, Universitaet des Saarlandes.
Potassium permanganate

st Hydrochloric acid 25% GR for analysis HEES 1.00316

Ll Pyridine GR for analysis ACS,Reag. Ph Eur 2WRES 1.09728

Potassium cyanide GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.04967

59

Chlorine - tolidine [t8%- FUI V]

RS YH Compounds convertible into chloramines [ 703 X ICEBRENZ{LE]
Place the chromatogram into a chlorine atmosphere 5-10 min with chlorine from a bomb, 15-20 min with chlorine prepared
ERNIE froma 1.5%, solution of potassium permanganate and 10% hydrochloric acid (1+1) For removing excess chlorine allow the
plate to stand for 5 min in the air.
AT L—BHK: Dissolve 0.16 g o-tolidine in 30 mL glacial acetic acid, fill up the solution to 500 mL with water and add 1 g potassium iodide.
S Spray a corner of the chromatogram to establish that chlorine has been removed completely. If no blue colour appears spray
the whole plate.
SR : F. Reindl, W. Hoppe, Chem. Ber. 87, 1103 (1954)
Potassium permanganate
Hydrochloric acid 25% GR for analysis BRES 1.00316
RS Acetic acid 96% GR for analysis SRS 1.00062
o-Tolidine
Potassium iodide GR for analysis ISO,Reag. Ph Eur MBS 1.05043

Chlorine - tolidine (modif. act. to Greig and Leaback)

RHEEYEl Chloramines [70OZ =]
ATL—BHK| 2% aqueous solution of potassium hypochlorite.
e . Mix before use equal volumes of a saturated solution of o-tolidine in 2% acetic acid and 0.85% aqueous potassium iodide
AT =R solution.
e Spray lightly with |, dry at room temperature for 1-2 hours, and spray with 1.
ik C.C. Greig, D.H. Leaback, Nature 188,310 (1960)
Acetic acid 96% GR for analysis SRS 1.00062

_ Potassium iodide GR for analysis ISO,Reag. Ph Eur BMES 1.05043

fEREE y 9 e

Potassium hypochlorite

o-Tolidine

Chlorocyan - 4-aminobenzoic acid [&{t> 7> -4-7 3=/ ZEEE |

RS YH Tertiary pyridine compounds with at least one free a-position [1 DL EDBFEBHEID a fikIFDO=MHE) D 1LEH ]
ATL—EK: 5% methanolic solution of 4-aminobenzoic acid.
Caution, poisonous! : Place the sprayed chromatogram into a chamber with a freshly prepared mixture of 20 mL 28 %
®hniE aqueous slurry of chloramine T, 20 mL 1 N hydrochloric acid and 10 mL 10% aqueous potassium cyanide solution.
The spots will appear after a short time.
ik E. Nuernberg, Dtsch. Apotheker-Ztg. 101, 142 (1961)
4-Aminobenzoic acid extra pure USP HEmES 1.00102
Chloramine T trihydrate GR for analysis ACS,Reag. Ph Eur BEES 1.02426
fEREE . Potassium cyanide GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.04967
Hydrochloric acid for 1000 mL c(HCI) = 1 mol/L (1 N) Titrisol® @mES 1.09970
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.06009

Merck Ltd.




1-Chloro-2,4-dinitrobenzene [1- 7 AMA -24- = FAN>Y+E > ] (indicator reagent)

R EYHl Organic acids [E#4Es]

AT L—ER: 0.5% ethanolic solution of 1 -chloro-2,4-dinitrobenzene.

[:3::Fe- 3 1-Chloro-2,4-dinitrobenzene GR for analysis BEES 1.02427
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

1-Chloro-2,4-dinitrobenzene [1- 700 -24-Z OV E ]

R EYneH) : Nicotinic acid, nicotinamide, pyridoxol [ZOFVE&. ZaF V73 R, €U FFVY—)b]
RATL—EH] 1% methanolic solution of 1-chloro-2,4-dinitrobenzene.
ATL—BK: Sodium hydroxide solution (c = 3 mol/L)
iz Spray subsequently with I and II.
Sk L. Maiwald, H. Maske, Hoppe-Seylers Z. physiol. Chem. 306, 143 (1956)
1-Chloro-2,4-dinitrobenzene GR for analysis MBS 1.02427
[E3::Eie Sodium hydroxide solution min. 27% (1.30) GR for analysis BMES 1.05591
Methanol GR for analysis ACS,ISO,Reag. Ph Eur fRHES 1.06009
64 Chlorophenolred [7BBE7x./—JVLw K] (indicator reagent)
jedsta=x LR Organic acids [ G4 ]
2T —B 0.04% ethanolic solution of chlorophenol red. Adjust the solution with sodium hydroxide solution
(c=0.1mol/L) to pH 7.0.
ik AR. Jones, E.J. Dowling, W.J. Skroba, Anal. Chem. 25, 394 (1953)
. Chlorophenol red indicator HmES 1.03024
R Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® 2MES 1.09959

Chlorosulfonic acid - glacial acetic acid [ 7 O QR JVR > B - SKEFEE |

RS Triterpenes, Sterols, Steroids [ b 7))L X, XAFO—Jb. X704 K]
A Dissolve 5 mL chlorosulfonic acid in 10 mL glacial acetic acid with cooling.
JOEE After spraying heat 5-10 min at 130°C . Inspect in long-wave UV light.
R. Tscheche, G. Wulf, Chem. Ber. 94, 2019 (1961)
SCHR - R. Tschesche, J. Chromatog. 5,217 (1961)
K. Takeda, S. Hara, A. Wada, N. Matsumoto, J. Chromatog. 11, 562 (1963)
. Chlorosulfonic acid for synthesis HEES 800220
e Acetic acid 96% GR for analysis MES 1.00062

Chromosulfuric acid as universal detectant [ FiE2~ O L3 (Bt &R ERE

B EYEl Organic compounds [ BH#{t&4 1
ATL—ERK: Dissolve 5 g potassium dichromate in 100 mL 40% sulfuric acid.
AR The reagent is suitable for charring organic compounds, in particular, lipids, by heating the chromatogram at 150°C .
STk J. Bertetti, Ann. Chim. (Rome) 44, 495 (1954)
. Potassium dichromate GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.04864
et Sulfuric acid 95-97% GR for analysis ISO BRES 1.00731
67 Chromotropicacid [V 0¥ MO TE# ]
R A - MethylggediO)gyphenxl—Wpe compounds (e.g. rJarcoting,bydras\tine, sesarp[n and\\other compo_qnds;sp\littinlg off formaldehyde)[ X
FLYIFAFI T ZIVEMCEM (FIVDF V. ERSAFY, EH I VERERIVLATIVLTE RHBE LILE)
Aka: 100% aqueous solution of chromotropic acid sodium salt.
Alb: Add 5 parts 97% sulfuric acid to 3 parts water and cool to room temperature.
AT L—BHK: Prepare freshly before use a mixture of 1 partaand 5 parts b.
oz Heat 30 min at 105°C .
ik M. Beroza, Agricult. and Food Chemistry 11,51 (1963)
e Chromotropic acid disodium salt dihydrate GR for analysis ACS,Reag. Ph Eur SRES 1.02498
AR Sulfuric acid 95-97% GR for analysis 1SO SEES 1.00731

Cinnamaldehyde - acetic anhydride - sulfuricacid [+ L7 LT & K - EEKEEL - Bl |

BRI EYH) : Steroid sapogenins [ A7 A4 RHRF =]
AT L—BRI 1% ethanolic cinnamaldehyde solution.
ATL—BR: Prepare freshly before use a mixture of 12 parts acetic anhydride and 1 part 97% sulfuric acid.
g . Spray with |, dry 5 min at 90°C and spray with II. After 1-2 min at room temperature, the chromatogram is heated at 90°C
until the spots appear.
trans-Cinnamaldehyde for synthesis BRES 8.02505
SR . Sulfu.ric acid 9.5—97% GR for analysis ISO BT ES 100731
Acetic anhydride
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MES 1.00983

Merck Ltd.
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Cinnamaldehyde - hydrochloricacid [+ L7 ILTE K - 1588 ]

L EYE Indole derivatives [ > F—)UaE81k |

AT L—ER: Dissolve 5 mL cinnamaldehyde in 100 mL ethanol and add 5 mL 37% hydrochloric acid freshly before use.

HAnIE : Place the plate into a hydrogen chloride atmosphere. Red spots.

Tk D. Jerschel, R. Mueller, Naturwissenschaften 38, 561 (1951)
trans-Cinnamaldehyde for synthesis SRES 8.02505

[E3::Fie- Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Hydrochloric acid fuming 37% GR ISO HEES 1.00317

70 Cobalt(ll) chloride [#&{t3/\/L & (1]

RS Organic phosphate esters [ B#') VBT ATV ]

RATL—Bk: 1% anhydrous cobalt(ll) chloride solution in acetone.

e Heat at 40-50°C . Blue spots. The reaction is not sensitive.

ik R. Donner, K. Lohs, J. Chromatog. 17, 349 (1965)

. Cobalt(ll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur WEES 1.02539
Acetone GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.00014
Cobalt(ll - lead nitrite [ 3/ %)L I (1) - BSB&2A | ek

axcI>74—H

L EYE Ammonium ion, Potassiumion [7YEZTLAF . AVTLAF ]

ATL—3R] Dissolve 5 g cobalt(ll) nitrate and 5 g lead nitrate in 100 mL water and add 1-2 drops nitric acid.

AFL—BRKI: Saturated sodium nitrite solution in acetic acid (c = 2 mol/L)

HA0IE : Spray with |, and after drying with II. Then rinse with water and dry again.

. E. Beerstecher, Anal. Chem. 22, 1200 (1950)

3Rk R.U. Magee, J.B. Headridge, Analyst 82, 95 (1957)
Lead(ll) nitrate GR for analysis ACS,Reag. Ph Eur 2AES 1.07398
Cobalt(ll) nitrate hexahydrate GR for analysis MBS 1.02536

[E3::Eie- Sodium nitrite GR for analysis ACS,Reag. Ph Eur EES 1.06549
Acetic acid 96% GR for analysis BEHES 1.00062
Nitric acid 65% GR for analysis ISO BmES 1.00456

Cobalt(ll) nitrate - ammonia [EEEE/NL & ()- 7>EZ7 1 (Zwikker reagent)

RIS YH Barbiturates [/\LEY—)VEE ]

RATL—3k: 1% ethanolic cobalt(ll) nitrate solution.

B Dry and place into a chamber saturated with ammonia vapours.

32k : E.J. Shellard, J.V. Osisiogu, Lab. Practice 13, 516 (1964)
Cobalt(ll) nitrate hexahydrate GR for analysis BEES 1.02536

R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983
Ammonia solution 25% GR for analysis BRES 1.05432

73 Cobalt(ll) nitrate - lithium hydroxide [FEEET/\)L b (1) - KE&{E F 7 L]

EHIEAYE Barbiturates [/\LEY —)VEE]

AT L—ER : 2% cobalt(ll) nitrate solution in absolute methanol.

ATL—BRKI: 0.5% methanolic lithium hydroxide solution.

iz Spray with | and after drying at room temperature with 1.

ik H. Weidmann, Dissertation, Berlin 1961.
Cobalt(ll) nitrate hexahydrate GR for analysis BMES 1.02536

e Lithium hydroxide about 98% LiOH LAB HEmES 1.05691

PR Methanol GR for analysis ACS,ISO,Reag. Ph Eur WEFES 1.06009
Methanol dried (max. 0.005% H,0) SeccoSolv® HMES 1.06012
74 Cobalt(ll) thiocyanate [FZ <77 83/\L & ()]

EHEEYH : Alkaloids, Amines [ 77)bA0O4 R, 77X V48]

ATL—3K: Dissolve 3 g ammonium thiocyanate and 1 g cobalt(ll) chloride in 20 mL water.

SR . AIkanidg and amines show blue spots on white to pink b.ackground. The colours grow pale after 2 hours and can be restored
by spraying with water or by placing the chromatogram into water vapours.

Sk E.S. Lane, J. Chromatog. 18, 426 (1965)

R - Cobalt(ll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur m%ES 1.02539
Ammonium thiocyanate GR ACS, ISO BHES 1.01213

Merck Ltd.




Copper acetate - potassium hexacyanoferrate(ll) 24

[ BEBBER - N7 /8 () B A U L] (acc. to Kaufmann) XI5 714—H
et (q=x7 R Higher fatty acids [ S#&AEHAEL 1
BERI: Mix 10 mL saturated aqueous copper acetate solution with 240 mL water.
BERN: Freshly prepared 1.5% aqueous potassium hexacyanoferrate(ll) solution.

After separation of the fatty acids on petroleum- or undecane-impregnated paper heat the chromatogram 2 hours at 120°C
g . to remove the impregnation. Then place the chromatogram 45 min into dip solution I. Subsequently remove the excess

copper acetate with running water by rinsing for 15 min. Then place the chromatogram into dip solution Il where the acids
show red-brown spots.

ik H.P. Kaufmann, W.H. Nietsch, Fette u. Seifen, Anstrichmittel 56, 154 (1954)

R . Copper(ll) acetate monohydrate GR for analysis HEES 1.02711
Potassium hexacyanoferrate(ll) trihydrate GR for analysis ACS,ISO,Reag. Ph Eur BRES 1.04984
Copper acetate - rubeanic acid [ EF#&SH - )L X77 B ] (acc. to Kaufmann) o h2~;§7{_m

R EYH Higher fatty acids [ S#kASHHELSE |

RERI Dilute 10 mL saturated copper(ll) acetate solution to 1L with water.

RERN: 0.1% ethanolic rubeanic acid solution with 0.5 % ammonia.

g . Place the chromatogram 45 min into dip solut.ion | anq remove excess copper salt by rinsing with water for 1.5 hours. Dip
the moist chromatogram 30 min into I, then rinse again 30 min with running water and dry.

32k : P.E. Ballance, W.M. Crombie, Biochem. J. 69, 632 (1958)
Copper(ll) acetate monohydrate GR for analysis MBS 1.02711

i Rubeanic acid GR for analysis HHES 1.00629

Lol Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

Ammonia solution 25% GR for analysis BRES 1.05432
77 Copper chloride [&1t8H ]

BRI EYE) : Oximes [FFT L]

A 0.5% aqueous copper(ll) chloride solution.

SR B-Oxime complex compound; show green spots immediately after spraying, (3-Oxime complex compounds show weak
green spots after heating 10 min at 110°C .

SRR : M. Hranisavljevic-Jacovljevic, |. Pexjkovic-Tadic, A. Stojiljkovic, J. Chromatog. 12, 70 (1963)

fEREE Copper(ll) chloride dihydrate GR for analysis ACS,Reag. Ph Eur RRES 1.02733
Copper sulfate - benzidine [ FESEH - N> ]

L EYE : Pyridine monocarboxylicacids [EUIVE/ HIVRVEE]

AT L—ER : Dissolve 0.3 g copper(ll) sulfate in 100 mL 45% ethanol.

AT L—B®: 0.1% solution of benzidine in 50% ethanol. Caution! : Benzidine is cancerogenic!

iz Spray with |, dry the chromatogram at 60°C and spray with Il. Blue spots.
Copper(ll) sulfate pentahydrate GR for analysis ACS,ISO,Reag. Ph Eur fWHES 1.02790

BRI Benzidine
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MBS 1.00983

Copper sulfate - quinine - pyridine [FiE&EH - F——=%-EUI /]

RS Barbiturates, Thiobarbiturates [/\LEY—)VBE, FA/NLEY —)VEE ]
2FL—EE 325(;0\1\\,/;2;2 g copper(ll) sulfate and 0.02 g quinine hydrochloride in 50 mL water, add 2 mL pyridine and fill up to 100 mL
AT L—B®: 0.5% aqueous potassium permanganate solution.
FEa: Spray with | anq dry at room temperature. White, yellow or violet spots in daylight, dark spots on fluorescent background in
long-wave UV light.
FIE b: Spray subsequently with II. Yellow or white spots.
Sk M. Frahm, A. Gottesleben, K. Soehring, Pharm. Acta Helv. 38, 785 (1963)
Copper(ll) sulfate pentahydrate GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.02790
R . Potassium permanganate

Quinine hydrochloride

Pyridine GR for analysis ACS,Reag. Ph Eur BEES 1.09728

Copper(ll) sulfate - sodium citrate [ BiE&#H (II) - 7 T8+ ~ ') U] (Benedict's reagent)

RS Flavonoids, Coumarins with o-dihydroxy groups [o- Y& FOFVILEEEL TSR/ A K 41UV ]
AT L—BHK: Dissolve 1.3 g copper(ll) sulfate, 17.3 g sodium citrate and 10 g anhydrous sodium carbonate in water and fill up to 100 mL.
SR The fluorescence in long-wave UV light of coumarins with o-dihydroxy groups is quenched by Benedict's reagent.
Compounds without o-dihydroxy groups keep or show stronger fluorescence, often connected with a change of colour.
Tk H. Reznik, K. Egger, Z. anal. Chem. 183, 196 (1961)
Copper(ll) sulfate pentahydrate GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.02790
BRI Sodium carbonate anhydrous GR for analysis 1SO SEES 1.06392
tri-Sodium citrate dihydrate GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.06448

Merck Ltd.
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81 a-Cyclodextrin [a -7 ATFA KUV ]
B EYH) : Straight-chain lipids [ EE#4RERAES |
AT L—BR: 30% ethanolic solution of a-cyclodextrin.
SRS AR K. Freudenberg et al,, Liebigs Ann. Chem. 558, 1 (1947)

D. French etal., J. Am. Chem. Soc. 71, 353 (1949)

R

Dry the chromatogram at room temperature and place it into a chamber containing iodine vapour.

SRR :

D.C. Malins, H.K. Mangold, J. Am. Oil Chemists Soc. 37, 576 (1960)

H.K. Mangold, J.L. Gellermann, H. Schlenk, Federation Proc. 17, 269 (1958)

H.K. Mangold, B.G. Lamp, H. Schlenk, J. Am. Chem. Soc. 77, 6070 (1955)

fEREE:

lodine resublimed GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.04761

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

a-Cyclodextrine for biochemistry #RES 1.02126

Cysteine - sulfuricacid [ A7 > -Eil& ] (modif. reagent acc. to Dische)

R EYIE) : Deoxyribonucleosides [ 74 F/ U R T LA K]

ATL—3RK: Mix freshly before use 1 part of a 0.5% cysteine hydrochloride solution in 3 N sulfuric acid with 9 parts acetone.

b Spray the chromatogram with the splution ordipintoit, then heat 5-10 min at 85°C . Desoxyribonucleosides and their
phosphates turn green or grey, purines are dyed more rapidly than pyrimidines.

i G. Buchanan, Nature 168, 1091 (1951)
L-Cysteine hydrochloride monohydrate for biochemistry HMES 1.02839

fEREE: Sulfuric acid 95-97% GR for analysis ISO BEES 1.00731
Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2EES 1.00014

3,5-Diaminobenzoic acid - phosphoricacid [3,5- V7 X/ REEBE - ) VR ]

L EYE 2-deoxy-sugars [2- TAFHE]
ATL—3RK: Dissolve 1 g 3,5-diaminobenzoic acid in 25 mL 80% phosphoric acid and dilute with 60 mL water.
B - Heat 15 min at 100°C . The spots fluoresce green-yellow in long-wave UV light. Amounts more than 2 pg are visible as brown
spots in daylight.
ST : M. Pesez, Bull. soc. chim. biol. 32, 701 (1950)
e ortho-Phosphoric acid 85% GR 1SO HEES 1.00573
e 3,5-Diaminobenzoic acid for synthesis RMES 8.20405

o-Dianisidine [o- 7=

R EYIE) : Aldehydes, Ketones [ 77/L7E R & 2]
ATL—ERK: Saturated solution of o-dianisidine in glacial acetic acid.
AR In some cases 2,7-diaminofluorene may be used instead of o-dianisidine. Good differentiation of colours.
STk R. Wasicky, O. Frehden, Mikrochim. Acta 1, 55 (1937)
o-Dianisidine (3,3'-dimethoxybenzidine)
fEREEE Acetic acid 96% GR for analysis BRES 1.00062

2,7-Diaminofluorene

Rt &Hl -

Diazotisation and coupling wi I

[T VB LUCHELIE1-F7 b (Bratton-Marshall reagent)
Aromatic primary amines, Sulfonamides [ BF&EBR—K7 = . AIVKRYT I K]

RATL—3KI : Freshly prepared 1% sodium nitrite solution in hydrochloric acid (c = 1 mol/L)
ATL—3RK: Freshly prepared 0.2% 1-naphthol solution in potassium hydroxide (c =1 mol/L)
0 Spray with | and after 1 min with II. Dry the chromatogram at 60°C .
SR Insteqd of 1-naphthol a 0.4% methanolic solution of N-(I-naphthyl)ethylene diammonium dichloride may be used as
coupling agent.
A.C. Bratton, E.K. Marshall, J. Biol. Chem. 128, 537 (1939)
. A. Wankmueller, Naturwissenschaften 39, 302 (1952)
SCigt: G. Wagner, Arch. Pharm. 285, 409 (1952)
T. Bican-Fister, V. Kajganovic, J. Chromatog. 11, 492 (1963)
1-Naphthol GR for analysis RRES 1.06223
Sodium nitrite GR for analysis ACS,Reag. Ph Eur BRES 1.06549
e N-(1-Naphthyl)ethylenediamine dihydrochloride GR for analysis RES 1.06237
fRREtR Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® BMES 1.09970
Potassium hydroxide solution for 1000 mL c(KOH) = 1 mol/L (1 N) Titrisol® HES 1.09918
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.06009

Merck Ltd.




2,6-Dibromoquinone chlorimide [2,6- Y 70OF+./>2 004 = K] (Gibbs' reagent)

BRI EYE) : Phenols [7T./—/V]

AT L—ER: Freshly prepared 0.4% methanolic solution of 2,6-dibromogquinone chlorimide.

I Spray 'th.e chromatogram first with the spray.solution and then respray with a 10% aqueous sodium carbonate solution or
place it in a chamber saturated with ammonia.

3Tk : E. Nuernberg, Dtsch. Apotheker-Ztg. 101, 268 (1961)
2,6-Dibromoquinone chlorimide

e Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur BEES 1.06391

e Ammonia solution 25% GR for analysis BRES 1.05432

Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

2',7'-Dichlorofluorescein fluorescence indicator [2',7'- 2 007 )04 LA VEEHERE]

Rt EYnfl : Saturated lipids, Unsaturated lipids [ 88%0fgf5. A&240B8RA |
ARTL—BK: 0.2 ethanolic solution of 2',7'-dichlorofluorescein.
B.R 7L —AK

(E2ZVEREA):

0.01% ethanolic solution of 2',7'-dichlorofluorescein.

R

After drying with warm air it is sometimes advisable to place the chromatogram in a current of steam, or to spray it with
water.Inspect in long-wave UV light.

D.C. Malins, H.K. Mangold, J. Am. Oil Chemists Soc. 37, 576 (1960)

gt P.J. Dunphy, K.J. Whittle, J.F. Pennock, Chem. & Ind. (London) 1965, 1217.
R . 2',7'-Dichlorofluorescein indicator ACS,Reag. Ph Eur BEES 1.09676
B Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2@FES 1.00983

2',7'-Dichlorofluorescein - aluminium chloride - iron(lll) chloride

2.,7-Y7007)vF LA -7 IV = L - 18168 ()] (specific detection)

RHIEEYE Free fatty acids [ 32#8ftAgREAES 1
ATL—BKI : 0.05% ethanolic solution of 2',7'-dichlorofluorescein.
ATL—3BRI: 1 % ethanolic solution of aluminium chloride.
RATL—3&: 1% aqueous solution of iron(lll) chloride.
ez . Spray with |, dry some minutes at 100°C , spray with Il, dry again some minutes at 100°C and spray
with lIl. Pink-violet spots on fallow background.
STk A.E. Dudzinsky, J. Chromatog. 31, 560 (1967)
2',7"-Dichlorofluorescein indicator ACS,Reag. Ph Eur MBS 1.09676
R Aluminium chloride :
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur RHES 1.03943
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

2,6-Dichlorophenolindophenol - silver nitrate

Roe-ryyoo7Jx./—JbA > RT7x./—)b-HEEEER ]

B &5 : Alkali chlorides [ 7/)LAU 28354 F]
2T —E 0.2% ethanolic solution of 2,6-dichlorophenolindophenol sodium salt. Filter after addition of 3 g silver nitrate and shaking.
Ll Prepare freshly before use!

ik T. Barnabas, M.G. Badve, J. Barnabas, Naturwissenschaften 41, 478 (1954)

2,6-Dichlorophenol-indophenol sodium salt dihydrate GR for analysis for the determination of RmES 1.03028
. ascorbic acid

(R Silver nitrate GR for analysis ISO,Reag. Ph Eur MBS 1.01512

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

2,6-Dichlorophenolindophenol sodium salt

Re6-rvyo07x/— A RT7x/—)bF )T LIE]

&G : Organic acids, Keto acids [ B8, 4 MEE]
AT L—ER: 0.1% ethanolic solution of 2,6-dichlorophenolindophenol sodium salt.
403 : After brief warming the acids appear as red spots on light blue background.
Tk C. Passera, A. Pedrotti, G. Ferrari, J. Chromatog. 14, 289 (1964)
2,6-Dichlorophenol-indophenol sodium salt dihydrate GR for analysis for the determination of SRES 1.03028
(st ascorbic acid
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983

2,6-Dichlorophenolindophenol sodium salt

6-ryyvoO7z./—JbA> 7z /—)bF U LE] (Tillman reagent)

B EYH) : VitaminC [E2Z> (]
ATL—EH: 0.05% solution of 2,6-dichlorophenolindophenol sodium salt in 50% ethanol.
AR Colourless spots on blue background.
ik Y.-T. Chen, F.A. Isherwood, L.W. Mapson, Biochem. J. 55,821 (1953)

2,6-Dichlorophenol-indophenol sodium salt dihydrate GR for analysis for the determination of SEES 1.03028
{EREE . ascorbic acid

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Merck Ltd. 17
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2,6-Dichloroquinone chlorimide [2,6- V7 ARQAF /700414 =X K]

BUEAYE - Antioxidants, Adrenaline and derivatives, Cyanamide and derivatives [B{EBALER. 7 KL+ VB KU ZDFE K, 77
= : F I RBELUZDFHER]

Prepare freshly before use a 0.1 to | % solution of 2,6-dichloroquinone chlorimide in 100 mL absolute ethanol. The spots
P AV appear after about 15 minutes. Not to be used for urea. Some antioxidants show characteristic change of colours after being
sprayed with a 2% solution of sodium tetraborate in 40% ethanol.

A. Seher, Fette u. Seifen, Anstrichmittel 61, 345 (1959)

ik R.F.v.d. Heide, O. Wouters, Z. Lebensm.-Unters. u. Forsch. 115
R. Segura-Cardona, K. Soehring, Med. Exp. 10, 251 (1964)
2,6-Dichloroquinone-4-chloroimide GR for analysis reagent for Vitamin B6 Reag. Ph Eur SRES 1.03037
[E3::Eie- Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983
di-Sodium tetraborate decahydrate GR ACS,ISO,Reag. Ph Eur BMES 1.06308

Dicobalt octacarbonyl [<-3/\IL AT Z2AILKRZIV]

L EYe : Acetylene compounds [ 7t F L >/{t&4]

AT L—BRI Dissolve 0.5 g dicobalt octacarbonyl in 100 mL petroleum benzine.

ATL—Bk: Hydrochloric acid (c = 1 mol/L)

ez . Spray with |, wait 10 min, spray with Il and remove the layer with Neatan after drying. Wash out excess reagent with water
and place the chromato gram into a bromine atmosphere. The spots show yellow colours.

Sk K.E. Schulte, F. Ahrens, E. Sprenger, Pharm. Ztg. 108, 1165 (1963)
Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® BMES 1.09970
Bromine GR for analysis ACS,ISO,Reag. Ph Eur MES 1.01948

fERRE: Neatan®
di-Cobalt octacarbonyl (protective gas: Argon) for synthesis RMES 8.20748
Petroleum benzine boiling range 100-140°C (naphtha benzine) extra pure HMmES 1.01770

Diethylamine - copper(ll) sulfate [P TF)L77 = > - Br#gsR (11)]

R EYIH) : Thiobarbiturates [ F7/\LEY — LVEk ]

ATL—3RK: Dissolve 0.5 g copper(ll) sulfate in 100 mL methanol. Add 3 mL diethylamine to the solution.

AR Shake prior to use stable for only a few days. Thiobarbituric acids show green spots.

Sk W. Dietz, K. Soehring, Arch. Pharm. 290, 80 (1957)
Copper(ll) sulfate pentahydrate GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.02790

RS Methanol GR for analysis ACS,ISO,Reag. Ph Eur SRES 1.06009
Diethylamine for synthesis SRS 8.03010

°5) Diethyl malonate [<BOYEIITF)U]

B EE 3,5-Dinitrobenzoic acid esters  [3,5- Y Z FARBEHE I XTIV ]

AT L—BRI 10% ethanolic solution of diethyl malonate.

A7 L—BRI: 10% aqueous sodium hydroxide.

B Spray with | and then with Il. Heat 5 min at 95°C . Red-violet spots.

ik J. Cerny, Chem. listy 49, 1899 (1955)
Diethyl malonate for synthesis B HES 8.00898

R Sodium hydroxide solution min. 10% (1.11) GR for analysis BEES 1.05588
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

Dimedone - phosphoricacid [V AR -1 VEg]

RS Keto sugars [4 ME]
ATL—7ERK: Dissolve 0.3 g 5,5-dimethylcyclohexane-1,3-dione (dimedone) in 90 mL ethanol and add 10 mL 85% phosphoric acid.
o . Heat 15-20 min at 110°C . In daylight yellow spots on a white background, in long-wave UV light blue fluorescent spots.
STk S. Adachi, Anal. Biochem. 9, 224 (1964)
Dimedone GR for analysis (reagent for aldehydes) RRES 1.06013
fEREE: ortho-Phosphoric acid 85% GR 1SO HEmES 1.00573
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

4-Dimethylaminobenzaldehyde - acetic acid - phosphoric acid

[4-IAFIVFPZ /N7 IVTE R-Bifg- 1) B8]  (EP reagent)
RS Proazulenes, Azulenes [ A7 XL, 7XL ]

Dissolve 0.25 g 4-dimethylaminobenzaldehyde in a mixture of 50 g glacial acetic acid and 5 g 85% phosphoric acid. After

AT =Bk dissolution is complete, add 20 mL water. Stable for months in a brown bottle.

SR Azulenes turn deep blue at room temperature. Proazulenes show blue spots only after heating for 1Q min gt.80°C . The colours
grow pale and become green to yellow. By exposure to steam over a water bath the spots show again their intense blue colour.

. E. Stahl, Dtsch. Apotheker-Ztg. 93, 197 (1953)

SRk H. Kaiser, G. Hasenmayer, Arch. Pharm. 287, 503 (1954)
4 - (Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur BRES 1.03058

BRI Acetic acid 96% GR for analysis SRES 1.00062
ortho-Phosphoric acid 85% GR 1SO HEmES 1.00573

Merck Ltd.




4-Dimethylaminobenzaldehyde - acetylacetone

[B- IAXAFIVT7 Z /XVXT7)IVTE R -7EFIV7 1 k> ] (Morgan-Elson reagent)

REEEYH : Aminosugars [ 773 /%48 ]
2FL—ET| Add 5 mL of a mixture of 5 mL 50% aqueous potassium hydroxide and 20 mL ethanol immediately prior to use to 10 mL of a
solution of 0.5 mL acetylacetone and 50 mL 1-butanol.
| Dissolve 1 g 4-dimethylaminobenzaldehyde in 30 mL ethanol. Add 30 mL 37% hydrochloric acid. If required dilute with 180
ATL—ER: mL 1-butanol.
o . After spraying with | heat 5 min at 105°C , spray with Il and dry 5 min at 90°C . Red spots.
. L.A. Elson, W.T.J. Morgan, Biochem. J. 27, 1824 (1933)
SRk R. Belcher, A.J. Mutten, C.M. Sabrook, Analyst 79, 201 (1954)
4 - (Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur HmES 1.03058
Acetylacetone GR for analysis SRES 1.09600
e Potassium hydroxide pellets GR for analysis HmES 1.05033
R Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983
1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur fRHES1.01990
Hydrochloric acid fuming 37% GR ISO BEES 1.00317

4-Dimethylaminobenzaldehyde - hydrochloric acid

[4- I AFIVFZ /N AT VT E R -188 ] (Ehrlich's reagent)

R EYE) : Amines [77 I V]
Spray /AR a: Dissolve 1 g 4-dimethylaminobenzaldehyde in a mixture of 25 mL 37% hydrochloric acid and 75 mL methanol.
BA0IE : In some cases it is necessary to warm the plate.
Spray A&k b 1% ethanolic solution of 4-dimethylaminobenzaldehyde.
g . Place the §prayed chromatog'ram.3—5 minina chamber saturated with hydrochloric acid vapours or
respray with 25% hydrochloric acid. Sometimes it is necessary to warm the plate.
STk R.A. Heacock, M.E. Mahon, J. Chromatog. 17, 338 (1965)
4 - (Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur MmES 1.03058
e Hydrochloric acid fuming 37% GR 1SO HRES 1.00317
R Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983

4-Dimethylaminobenzaldehyde - hydrochloric acid

[4- IAFIVFTZE/RVATIVTE R -188]1 (acc. to Bregoff-Delwische Stahl, van Urk reagent)
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EHEEYH : Indole derivatives [ 1> K—)UsBE1A ]

AT L—BK: Dissolve 1 g 4-Dimethylaminobenzaldehyde in 50 mL 37% hydrochloric acid and add 50 mL ethanol.

SR In case of eluents wjth volatile alkaline reacting components it is necessary to heat the plate to about 50°C , until these
compounds have disappeared.

B Spray intensively until transparency. Subsequently blow vapours of aqua regia over the layer.

ik : E. Stahl, H. Kaldewey, Hoppe-Seylers Z. physiol. Chem. 323, 182 (1961)
4 - (Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur 2RES 1.03058

I Hydrochloric acid fuming 37% GR 1SO HEES 1.00317

femais Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983

Nitric acid 65% GR for analysis ISO RRES 1.00456

4 -Dimethylaminobenzaldehyde - sulfuricacid [4- IV AFIVT7 = /XU X7 IVTE R -FiEg |

L EYeE) : Ergotalkaloids [ T/L377/bA0OA K]

2L —ET Dissolve 0.125 g fl—dimethylaminobengaldehyde in a cooled mixture of 65 mL 97% sulfuric acid and 35 mL water and add 0.05
mL 5% aqueous iron(lll) chloride solution. Stable for about a week.

SCHR M. Zinser, C. Baumgaertel, Arch. Pharm. 297, 158 (1964)
4 - (Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur 2RES 1.03058

fEREE: Sulfuric acid 95-97% GR for analysis ISO BEES 1.00731
Iron(ll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BEES 1.03943

Dimethylaminobenzylidenerhodanine [JAFIVFZ S /XTI FO-2=2]

L EYE Silver ion, Copper ion, Mercury ion  [$B1 7>, 88174 . KEBAF ]
AT L—BK: 1% ethanolic solution of 5 {4-Dimethylaminobenzylidene)-rhodanine.
S0 : Respray with 25% ammonia solution or place into a chamber saturated with ammonia vapours. Pink to violet spots.
Sk F.W.H.M. Merkus, Pharm. Weekblad 98, 955 (1963)
5 - (4-Dimethylaminobenzylidene)-rhodanine GR for analysis (reagent for silver) 2HES 1.03059
fEREE . Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis BEES 1.05432

Merck Ltd.
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Dimethylaminocinnamaldehyde [ XFIVT7 X/ F L7 IVTER]

BRI EYE) : Indoles [1> F—)L]
BT Dissolve 2 g 4-dimethylaminocinnamaldehyde in a mixture of 100 mL hydrochloric acid (c = 6 mol/L) and 100 mL ethanol.
Sl Store the solution in the refrigerator.
ATL—EK: 1 part stock solution and 4 parts ethanol.
o . Heat 5 min at 105°C . The colours of the spots are intensified by blowing vapours of aqua regia over the layer.
SR Unsuitable with ammonia-containing eluents because the background becomes coloured. By brief heating (10 min at
R 105°C ) this can be evaporated before spraying.
STk : J. Harley-Mason, A.A.P.G. Archer, Biochem. J. 69, 60 (1958)
4 - (Dimethylamino)-cinnamaldehyde for synthesis RHES 8.22034
R Hydrochloric acid 25% GR for analysis BEES 1.00316
Nitric acid 65% GR for analysis ISO RRES 1.00456

N,N-Dimethyl-1,4-phenylenediammonium dichloride

INN-IAFIV-14- T Z LY T VEZILTIE]

BRI ESYH) : Hypnotics containing bromine, Chlorinated insecticides [ RkZSGHEER, ERLMBENfAEHH] ]
RATL—Bk: Dissolve 0.5 g N,N-dimethyl-1,4-phenylenediammonium dichloride in 100 mL sodium ethoxide (1 g sodium in 100 mL ethanol)
g . After spraying moisten the chromatogram Wiﬂ"l a water spray and irradiate 1 min with unfiltered UV light. This liberates free
halogen which oxidises the reagent to Wurster's red.
Sk J. Baeumler, S. Rippstein, Helv. Chim. Acta 44, 1162 (1961)
N,N-Dimethyl-1,4-phenylenediammonium dichloride GR for analysis BRES 1.03067
fERRE: Sodium rod diameter 2.5 cm (protective liquid: paraffin oil) HEmES 1.06260
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2MES 1.00983

N,N-Dimethyl-1,4-phenylenediammonium dichloride

INN-DAFIV-14- Tz L7 VEZO LT ]

EHEEYH : Peroxides [@E&{L4 ]

2T L—EE Dissolve_ 159 N,N-d_imethyl-_1 A-diphenylenediammonium dichloride in a mixture of 128 mL methanol, 25 mL water and 1
mL glacial acetic acid. Peroxides show purple spots.

Sk E. Knappe, D. Peteri, Z. anal. Chem. 190, 386 (1962)
N,N-Dimethyl-1,4-phenylenediammonium dichloride GR for analysis REES 1.03067

fEREEE Acetic acid 96% GR for analysis HEES 1.00062
Methanol GR for analysis ACS,ISO,Reag. Ph Eur fRES 1.06009

N,N-Dimethyl-1,4-phenylenediammonium dichloride - trichloroacetic acid

INN-IAFIV-14- Tz L7 EZOLZE - )7 OOBES ]

RHIEEYEl Methyl-sugars [ X F/U# ]

AT L—ER: Dissolve 0.4 g N,N-dimethyl-1,4-phenylenediammonium dichloride in 100 mL 2% aqueous trichloroacetic acid solution.

R0 : Heat 1-2 min at 120°C .

AR The colour spots may be eluated for colorimetric determination.

. W.C. Schaefer, JW. van Cleve, Anal. Chem. 28, 1290 (1956)

Sk : L. Boggs, L.S. Cuendet, I. Ehrenthal, R. Koch, F. Smith, Nature 166, 520 (1950)

(R N,N-Dimethyl-1,4-phenylenediammonium dichloride GR for analysis SEES 1.03067
Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur 2 RES 1.00807

Merck Ltd. 20




1,3-Dinitrobenzene [1,3- Y= AR T ]

EHIEAYH 17-ketosteroids [17-4# X704 K]
Aka: 2% ethanolic solution of 1,3-dinitrobenzene.
ARDb: Methanolic potassium hydroxide solution (c = 2.5 mol/L)
ATL—BH]: Mix equal parts of a and b.
e Heat 1-2 min at 80°C . Violet spots.
T. Feher, Mikrochim. Acta 1965, 105.
ik B.P. Lisboa, J. Chromatog. 16, 136 (1964)
R. Neher, Steroid Chromatography, Elsevier 1964, Amsterdam, London, New York.
1,3-Dinitrobenzene
I Potassium hydroxide pellets GR for analysis HmES 1.05033
Lol Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2WEES 1.06009
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur f2@FES 1.00983

ZE(RRAZ7F2)Vb3) Vg ):

BERI: Mix 1 part 30% aqueous potassium hydroxide with 1 part ethanol.

RERN: 2% ethanolic 1,3-dinitrobenzene solution.

b After Qiipping into | press off excess between filter paper. Then dip into II, press off and heat slowly at 65°C . 17-Ketosteroids
turn violet, 2-ketosteroids blue-violet and 20-ketosteroids brown.

. J. Barrolier, J. Heilmann, Z. physiol. Chem. 309, 221 (1957)

Xk 0. Schindler, T. Reichstein, Helv. Chim. Acta 34, 108 (1951)
1,3-Dinitrobenzene

fEREE: Potassium hydroxide pellets GR for analysis MES 1.05033
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

3,5-Dinitrobenzoic acid [3,5- Y= F O%REEE ]

RS Cardiac glycosides [ 3&/{OBEoAE(k |
ARTL—BRK: Dissolve 1 g 3,5-dinitrobenzoic acid in a mixture of 50 mL methanol and 50 mL potassium hydroxide solution (c =2 mol/L)
B.R7L—AHKI : 2% methanolic solution of 3,5-dinitrobenzoic acid.
RTL—ER: 5.7% methanolic potassium hydroxide solution.
iz Spray lightly with | and then with excess Il. The spots show blue violet colours.
ik R. Tschesche, G. Grimmer, F. Seehofer, Chem. Ber. 86 1235 (1953)
M.L. Lewbart, W. Wehrli, T. Reichstein, Helv. Chim. Acta 46, 565 (1963)
3,5-Dinitrobenzoic acid 2MES 1.00138
[Edz B Potassium hydroxide pellets GR for analysis HEES 1.05033
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.06009

3,5-Dinitrobenzoic acid [3,5- V= f OREEE ]

festa=xlR Reducing sugars [ 3E7THE ]
RATL—3k: 1% solution of 3,5-dinitrobenzoic acid in sodium carbonate solution (c = 2 mol/L)
®hnE Dry 5-10 min at 100°C .
STk : F. Weygand, H. Hofmann, Chem. Ber. 83, 405 (1950)
e 3,5-Dinitrobenzoic acid RRES 1.00138
BFBIR : Sodium carbonate anhydrous GR for analysis ISO HRES 1.06392

24-Dinitroflucrobenzene [24- V= F OZEEE |

EHEEYH : Aminoacids [7 X /8]
. Dissolve 8.4 g sodium hydrogen carbonate in 80 mL water, add 2.5 mL 1 N sodium hydroxide solution and make up to 100
Xj L Iﬁ/& l: N
mL with water.
ATL—=@k: 10% methanolic solution of 2,4-dinitrofluorobenzene.
S0E : Spray with | and subsequently with II.
Scrape off 5 mm from both sides of the plate. Place two polyethylene strips of same breadth on the margins so that a second
e glass plate can be laid on the layer. Heat 1 hour at 40°C in the dark, cool the plate and place 10 min in an ether bath. After
drying the spots are outlined.
STk G. Pataki, J. Chromatog. 16, 541 (1964)
1-Fluoro-2,4-dinitrobenzene for biochemistry AES 1.02966
Sodium hydrogen carbonate GR for analysis ACS,Reag. Ph Eur SEES 1.06329
[E3::Eie- Sodium hydroxide solution for 1000 mL ¢(NaOH) = 1 mol/L (1 N) Titrisol® BMES 1.09956
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BFES 1.06009
Diethyl ether GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.00921

Merck Ltd.
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2,4-Dinitrophenylhydrazine [24- = b OREEE |

L EYE Free aldehyde, Keto groups, Ketoses [ 87 /L7 B, 7 & 7 h—2X]
ARTL—BK: 0,4% solution of 2,4-dinitrophenylhydrazine in hydrochloric acid (c = 2 mol/L)
B. A7 L—BH: Add 10 mL 37% hydrochloric acid to 1 g 2,4-dinitrophenylhydrazine in 1000 mL ethanol.
For distinction of the formed 2,4-dinitrophenylhydrazones (DNPH) spray consecutively with 0.2% solution of potassium
B0 hexacyanoferrate(lll) in hydrochloric acid (c = 2 mol/L) Saturated keto-DNPH show blue colour immediately, saturated
aldehyde-DNPH show olive-green colour more slowly. Unsaturated carbonyl derivatives change only slowly or not at all.
ik A. Mehlitz, K. Gierschner, T. Minas, Chemiker-Ztg. 87, 573 (1963)
2,4-Dinitrophenylhydrazine GR
e Hydrochloric acid fuming 37% GR 1SO REES 1.00317
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2 EES 1.00983
Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur WEES 1.04973

3,5-Dinitrosalicylicacid [3,5- = b U FILEg ]

R EYEl Reducing sugars [ E7THE ]
AT L—ER: 0.5% solution of 3,5-dinitrosalicylic acid (2-hydroxy-3,5-dinitrobenzoic acid) in 4% sodium hydroxide solution.
A0IE : After brief pre-drying at room temperature heat 4-5 min at 100°C .
ik A. Jeanes, C.S. Wise, R.J. Dimler, Anal. Chem. 23,415 (1951)
e 2-Hydroxy-3,5-dinitrobenzoic acid for synthesis SRS 8.00141
fRmRE: Sodium hydroxide pellets GR for analysis ISO SRES 1.06498

Diphenylamine [ 7z ZjV77 X ]

R EYE : Glycolipids [ 4EREE ]
A Mixture of 20 mL 10% ethanolic diphenylamine solution, 100 mL 37% hydrochloric acid and 80 mL glacial acetic acid.
®hniE Heat 5-10 min at 100°C . Blue-grey spots.
Sk H. Jatzkewitz, Hoppe-Seylers Z. physiol. Chem. 320, 251 (1960)
Diphenylamine GR and redox indicator SEES 1.03086
e Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MES 1.00983
PR Hydrochloric acid fuming 37% GR1SO WRES 100317
Acetic acid 96% GR for analysis BEES 1.00062

Diphenylamine - palladium(ll) chloride [¥7zZ)L7 = -i&(L/INZD

RS Nitrosamines [Z hOVY 73]
2T —EE EAhilxo?ic'l):m 1.5% ethanolic diphenylamine solution and 1 part 0.2% sodium chloride solution containing 0.1 g palladium(ll)
B After exposure to short-wave UV light the substances show violet spots.
— R. Preussmann, D. Daiber, H. Hengy, Nature 201, 502 (1964)
i : R. Preussmann, G. Neurath, G. Wulf-Lorentzen, D. Daiber, H. Hengy, Z. anal. Chem. 202, 187 (1964)
Diphenylamine GR and redox indicator B HES 1.03086
. Palladium(ll) chloride (59% Pd) anhydrous, for synthesis HEES 807110
femas: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur H2EES 1.00983
Sodium chloride GR for analysis ACS,ISO,Reag. Ph Eur HRES 1.06404

Diphenylamine - zinc chloride [Y7 T Z)L77 = > - 5L EEER |

BHEEYE Chlorinated insecticides [ {EEMIBE NIF&RH] ]|
AT L—ER: Dissolve 0.5 g diphenylamine and 0.5 g zinc chloride in 100 mL acetone.
R Heat 5 min at 200°C . Colour reaction.
STk D. Kath, J. Chromatog. 15, 269 (1964)
Diphenylamine GR and redox indicator RRES 1.03086
fEREE . Zinc chloride GR for analysis ACS,I1SO,Reag. Ph Eur 2AES 1.08816
Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014

B-Aminoethyl diphenylborate [ -7z Z)URVEE7” S/ ITF)V] (Neu's reagent)

a-, y-pyrones [a-. y-EA>V]

RATL—3K: 1% methanolic B-aminoethyl diphenylborate [= 2-(Diphenylboryloxy)ethylamine] solution.
0 Spray about 10 mL of the solution and inspect the fluorescence in long wave UV light.
ik R. Neu, Naturwissenschaften 44, 181 (1957)
’ E. Stahl, P.J. Schorn, Hoppe-Seylers Z. physiol. Chem. 325, 263 (1961)
- 2-(Diphenylboryloxy)ethylamine
(R (Diphenylboryloxy)ethyl

Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Merck Ltd.




Diphenylcarbazide [27 =LAV K]

R4 - Silver ior], Lead ion,\Mercury ion, gopp_er ion,\Tin ion, Zinc 1on, Calcium i9n N N
[BBAF . A KEBAA Y W|AFY AXAF 2 BRAT V. AIVY D LAF V]
AT L—BRI 1-2% ethanolic diphenylcarbazide solution.
ATL—3RKI: 25% ammonia solution or a chamber saturated with ammonia.
ER: For mercury acetate adducts heat some minutes at 80°C , causing the spots to turn blue-violet.
STk F.W.M.H. Merkus, Pharm. Weekblad 98, 947 (1963)
1,5-Diphenylcarbazide GR for analysis and redox indicator ACS,Reag. Ph Eur 2RES 1.03091
[:3:: e Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis BRES 1.05432

Diphenylcarbazone [ 7z ZJVAIVINY ]

Rt EYnf) : Addition compounds of unsaturated fatty acids [ REgFOAsAAEEICATAN L7z &4D ]

A 0.2% ethanolic solution of diphenylcarbazone.

S Additiqn compounds of.un§at'urat'ed acids (e. g. with Hg) are dyed purple. Colour intensification may be obtained by
respraying with ethanolic nitric acid (c = 0.05 mol/L)

STk Y. Inouve, M. Noda, O. Hirayama, J. Am. Oil Chemists Soc. 32, 132 (1955)
1,5-Diphenylcarbazone (cont. diphenylcarbazide) ACS,Reag. Ph Eur RAES 1.03087

[:3:: -3 Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Nitric acid 65% GR for analysis 1SO BEES 1.00456

Diphenylcarbazone [ 7z ZJVAIVINY ]

R EYE : Cations [Bp1A>]

A Saturated solution of diphenylcarbazone in methanol.

ik G.B. Heisig, F.H. Pollard, Anal. Chim. Acta 16, 234 (1957)

R 1,5-Diphenylcarbazone (cont. diphenylcarbazide) ACS,Reag. Ph Eur 2HES 1.03087
Methanol GR for analysis ACS,ISO,Reag. Ph Eur MES 1.06009

Diphenylpicrylhydrazyl [ 7 zZjVEZ ULE KDL ]

RS Essential oils [ %55 ]
AT L—BK: Dissolve 0.06 g diphenylpicrylhydrazyl in 100 mL chloroform.
®iniE Heat 5-10 min at 110°C . Yellow spots on violet background.
ik C. Bergstrom, C. Lagercrantz, Acta Chem. Scand. 18, 560 (1964)
R . 2,2-Diphenyl-1 —picrylhyd.razyl
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.02445

2,5-Diphenyl-3-(4-styrylphenyl)tetrazolium chloride (TPTZ)

25-V7xZ)0-3-G-AFVIVT7zZIV) T VDT LIE]

R EYeE) : Reducing steroids (corticosteroids) [ETATOA K (JVFARXRFTOA )]

Aka: Freshly prepared 1% methanolic solution of TPTZ.

BARb: 3% aqueous sodium hydroxide solution.

ATL—BEH: Mix equal parts of a and b freshly before use.

STk P.J. Stevens, J. Chromatog. 14, 269 (1964)

BRI 2,5-Diphenyl-3-(4-styrylphenyl)tetrazolium chloride
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2MES 1.06009
Sodium hydroxide solution min. 10% (1.11) GR for analysis BEHES 1.05588

122 Dipicrylamine [YEZUILT7 X ]

wEbaYnfl : Choline (non-specific) [ >/]

AT L—BR: Dissolve 0.2 g dipicrylamine in a mixture of 50 mL acetone and 50 mL water.

JER Choline and its derivatives appear as red spots on yellow background.

SCHR K.B. Augustinsson, M. Grahn, Acta Chem. Scand. 7, 906 (1953)

N Dipicrylamine
Ll Acetone GR for analysis ACS,ISO,Reag. Ph Eur BIEEE 1.00014

Dipicrylamine [JEZ L7 =]

R &5 : VitaminB1 [E# = B1]
R Add 1 g dipicrylamine to 0.12 g magnesium carbonate and 15 mL water, heat the mixture 15 min on a boiling water bath
RIFER and filter.
AT L—3kK: Add to 0.2 mL of the dipicrylamine solution 50 mL methanol, 49 mL water and 1 mL 25% ammonia solution.
ik K.B. Augustinsson, M. Grahn, Acta Chem. Scand. 7, 906 (1953)
Dipicrylamine
- Magnesium carbonate
R J , —
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.06009
Ammonia solution 25% GR for analysis HMES 1.05432

Merck Ltd.
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124 Dithizone [JFV ]

L EYeH) : Heavy metalions [E&£EBA 4]
AT L—ARK : 0.05% solution of dithizone in carbon tetrachloride.
RTL—B®: Spray with 25% ammonia solution or place the chromatogram in a chamber saturated with ammonia vapours.
. T. Barnabas, J. Barnabas, Naturwissenschaften 44, 61 (1957)
Sk : F.W.H.M. Merkus, Pharm. Weekblad 98, 955 (1963)
Dithizone GR for analysis (1,5-diphenylthiocarbazone) Reag. Ph Eur 2HES 1.03092
e Carbon tetrachloride
Ammonia solution 25% GR for analysis HEES 1.05432

Dragendorffreagent [ RS—4%> RV 75 ]
LAY - Polyethylene glycols, Polyethylene glycol ethers, Polyethylene glycol esters

[RUTFLYTUA—b. RUZFL VY UA—=VI—F)b, KRUIFLVF)I=IVIATIV]

Dissolve 1.7 g bismuth(lll) nitrate in a mixture of 20 mL glacial acetic acid and 80 mL water, add a solution of 40 g potassium

Bl iodide in 100 mL water and 200 mL glacial acetic acid and make up to 1000 mL with water.
Alb: 20% aqueous barium chloride solution.
A Mix 2 parts a with 1 part b before use.
ik K. Thoma, R. Rombach, E. Ullmann, Sci. Pharm. 32, 216 (1964)
Bismuth(lll) nitrate basic GR for analysis Reag. Ph Eur 2WHES 1.01878
e Potassium iodide GR for analysis ISO,Reag. Ph Eur HmEFS 1.05043
R Barium chloride dihydrate GR for analysis ACS,ISO,Reag. Ph Eur BWHES 1.01719
Acetic acid 96% GR for analysis EmES 1.00062

Dragendorffreagent [ RS—%> FJL 7% ] (acc. to Bregoff-Delwische)
RHEEYEl Quaternary bases [4 f&38% ]

Dissolve 8.0 g bismuth(lll) nitrate in 20-25 mL 25% nitric acid. Add this solution slowly with stirring to a slurry of 20 g
potassium iodide and 1 mL 6 N hydrochloric acid and 5 mL water. Add water to the dark precipitate until an orangered

STRTE -

RIFER colour develops. The volume of the solution should be 95 mL. Any solid residue present is filtered off and the solution made
up to 100 mL with water. The solution is stable for several weeks in the refrigerator when stored in an amber flask.
Mix in this order: 20 mL water, 5 mL hydrochloric acid (c = 6 mol/L), 2 mL stock solution and 6 mL sodium

VAV hydroxide solution (c = 6 mol/L) In case bismuth hydroxide is not completely dissolved by shaking, add several
drops of hydrochloric acid (c = 6 mol/L)

AR The spray solution is stable for about 10 days in the refrigerator.

STk H.M. Bregoff, E. Roberts, C.C. Delwiche, J. Biol. Chem. 205, 565 (1953)
Bismuth(lll) nitrate basic GR for analysis Reag. Ph Eur 2WHES 1.01878
Nitric acid 65% GR for analysis 1SO SRES 1.00456

RS Hydrochloric acid 25% GR for analysis SEES 1.00316
Potassium iodide GR for analysis ISO,Reag. Ph Eur MBS 1.05043
Sodium hydroxide solution min. 10% (1.11) GR for analysis BEHES 1.05588

Dragendorffreagent [ FZ—4 > FJL7&Z] (acc. to Munier)

RS Alkaloids, Nitrogen compounds [ 7/LbA0OA4 K. BREELEW]

BAika: Dissolve 1.7 g bismuth(lll) nitrate and 20 g tartaric acid in 80 mL water.

BRDb: Dissolve 16 g potassium iodide in 40 mL water.

REFBR: Mix equal parts of a and b. The stock solution is stable for several months, if refrigerated.

AT L—ER: Dissolve 10 g tartaric acid in 50 mL water and add 10 mL of the stock solution.

AR For detecting vitamin B1 spray with the stock solution.

Sk : R. Munier, Bull. soc. chim. biol. 35, 1225 (1953)
Bismuth(lll) nitrate basic GR for analysis Reag. Ph Eur 2WHES 1.01878

RS Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043
L(+)-Tartaric acid GR for analysis ACS,ISO,Reag. Ph Eur 2MES 1.00804

Dragendorffreagent [ RZ—4 > FJL7&ZE] (acc. to Munier and Macheboeuf)

BHEEYE Alkaloids, Nitrogen compounds [ 77/)LA0O41 K, BESHELEW]

Bika: Dissolve 0.85 g bismuth(lll) nitrate in 10 mL glacial acetic acid and 40 mL water.

Akb: Dissolve 8 g potassium iodide in 20 mL water.

REFAR: Mix equal parts of a and b. The mixture can be stored in a dark bottle for a long time.

ATL—7ER: Mix 1 mL stock solution with 2 mL glacial acetic acid and 10 mL water before use.

— R. Munier, M. Macheboeuf, Bull. soc. chim. biol. 33, 846 (1951)

' H. Jatzkewitz, Hoppe-Seylers Z. physiol. Chem. 292, 99 (1953)

Bismuth(lll) nitrate basic GR for analysis Reag. Ph Eur HMmES 1.01878

fERRE: Potassium iodide GR for analysis ISO,Reag. Ph Eur RRES 1.05043
Acetic acid 96% GR for analysis SRES 1.00062

Merck Ltd.




Dragendorffreagent [ FZ—4> FJL7&{# ] (acc. to Thies and Reuther, modif. by Vagujfalvi)

L EYE Alkaloids, Nitrogen compounds [ 77)bA0O4 K, EXEE{LEW]
Boil 2.6 g bismuth carbonate and 7 g sodium iodide with 25 mL glacial acetic acid for a few minutes. After 12 hours filter off
RIEFAR the precipitated sodium acetate. Then mix 20 mL of the red-brown filtrate with 80 mL ethyl acetate and add 0.5 mL water.
Store in a dark bottle.
2F LB Mix 10 mL stock solution with 100 mL glacial acetic acid and 240 mL ethyl acetate. After spraying of 5-10 mL alkaloids and
A some other compounds containing no nitrogen show orange spots.
g . A more sensitive detection is availably by subsequent spraying with sulfuric acid (c = 0.025-0.05 mol/L) The spots are bright

orange to red on a grey background.

H. Thies, F.W. Reuther, Naturwissenschaften 41, 230 (1954)

STk D. Vagujfalvi, Planta Med. 8, 34 (1960)

E. Tyihak, J. Chromatog. 14, 125 (1964)

Bismuth(lll) carbonate basic

Sodium iodide extra pure BP,Ph Eur,USP 2HES 1.06520
e Acetic acid 96% GR for analysis SRS 1.00062
Ethyl acetate GR for analysis ACS,ISO,Reag. Ph Eur RES 1.09623
Sulfuric acid for 1000 mL c(H,50,4) = 0.05 mol/L (0.1 N) Titrisol® WEES 1.09984

Dragendorffreagent [ RZ—4> RV 75 (FAREHEHE )]

EHEEYH : Alkaloids, Nitrogen compounds [ 77/)LA0O41 K, BEXREH(LE]

RATL—3kK: 100 mL ready to use spray solution for chromatography (Solvent:ethyl acetate, acetic acid, water)

fEREE Dragendorff's reagent spray solution for thin-layer chromatography MES 1.02035

131 Ethylenediamine [ZFL VI 73]

EHEEYH : Catecholamines [A73—)L7 =]

AT L—BK: Mixture of equal parts of ethylenediamine with water or diluted sodium hydroxide solution.

e Heat the chromatogram 20 min at 50-60°C . Inspection in short- or long-wave UV light.

STk : R. Segura-Cardona, K. Soehring, Med. Exp. 10, 251 (1964)

R Ethylenediamine for synthesis BEES 8.00947
Sodium hydroxide solution c(NaOH) = 2 mol/L (2 N) 2WEES 1.09136
Ethylenediamine - potassium hexacyanoferrate (Il) [TFL I 7Z>-TxU74bH) DA ]

B A4 - Catecholamines\(AdrenaIine, l\lqradrenaline, Acetyl derivatives) [AT73—IL7 IV (7 FLF+ 1>,
JIVT RLF U 7EFIVESR)]

AT L—BK: Solution of 0.1 g potassium hexacyanoferrate(lll) in 5 mL ethylenediamine, 45 mL ethanol and 50 mL water.

B Heat the chromatogram 10 min at 105°C . Inspection under UV light.

SCHR J.S. Stern, M.J. Franklin, J. Mayer, J. Chromatog. 30, 637 (1967)

R Ethylenediamine for synthesis BEES 8.00947
Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur WRES 1.04973
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983

133 FastbluesaltB [ 77X ~7JL—YJU K B] (diazonium reagent)

L EYE Phenols, Coupling amines [ 7x./—)b. H&7 3]

ATL—3RKI A freshly prepared 0.5% aqueous fast blue salt B solution.

AT L—BR&I: Sodium hydroxide solution (c = 0.1 mol/L)

S0 : Spray with | and then with II.

ik H. Jatzkewitz, U. Lenz, Hoppe-Seylers Z. physiol. Chem. 305,53 (1956)

BRI Fast blue salt B zinc chloride double salt for microscopy SRS 1.03191
Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® MBS 1.09959

134 Fluorescein [ LA Lt A >]

REEEYIH : Lipids [fgE ]
ATL—BH]: 0.01% ethanolic solution of fluorescein.
e Dry with warm air and handle subsequently with water vapour or spray lightly with water.
[E3::Eie- Fluorescein (C.l. 45350)
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MBS 1.00983

Merck Ltd.
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Fluorescein-ammonia [ ZIbA LA > -7 2VEZT ]

L EYE Purines, Pyrimidines, Barbiturates [ 1) >, €I I JNLEY—)VEg]
2T L—3S 0.005% solution of fluorescein in 0.5 N ammonia solution. Inspect the chromatogram in long- and
short-wave UV light.
SCHR T. Wieland, L. Bauer, Angew. Chem. 63,511 (1951)
fEREE Fluorescein (C.l. 45350)
Ammonia solution 25% GR for analysis BmES 1.05432
136 Fluorescein - bromine [ Z)LA Lt 1> - BK]
L EYE Unsaturated compounds [ REZF{LE4] ]
AT L—AR: 0.1% ethanolic fluorescein solution.
REARK: 5% bromine in carbon tetrachloride.
After spraying with the fluorescein solution place the chromatogram into a chamber containing the bromine solution.
g Fluorescein is converted to eosin which shows no fluorescence in long-wave UV light. Compounds adding on prevent the
formation of eosin and the fluorescence remains. Larger amounts of substance show yellow spots on reddish background.
ik F.Runge, A. Jumar, F. Koehler, J. prakt. Chem. 21, 39 (1963)
Fluorescein (C.I. 45350)
R . Bromine GR for analysis ACS,ISO,Reag. Ph Eur HDES 101948

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

Carbon tetrachloride

EE (KDKDHYIC0.04% 7 1VA LEAVF M)V LBRICTAERAR L TLCZBWISS):

®hniE After development of the chromatogram blow bromine vapours over the dried plate.
STk E. Stahl, Chemiker-Ztg. 82, 323 (1958)

_ Fluorescein sodium (C.I. 45350) extra pure HEES 1.03992
R ( ) P! oot S

Bromine GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.01948

137

Fluorescein - hydrogen peroxide [ 7JVA4 L1 > - @BE{tKE]

iedastla=yoiiR Hypnotics containing bromine [R&EA®&HE Y SR ]
ATL—BKI : 0.1% fluorescein solution in 50% ethanol.
ATL—ER&I: Mix equal parts of 30% hydrogen peroxide and glacial acetic acid.
% Spray with | and then with II, heat finally 20 min at 90°C .
FIR: Bromine formed by oxidation reacts with fluorescein under formation of eosin.
SR : H. Weichsel, Mikrochim. Acta 1965, 325.
Fluorescein (C.I. 45350)
(s Acetic acid 96% GR for analysis BWEES 1.00062

Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO BRES 1.07209

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2AES 1.00983

Fluorescein - rhodamine B - sodium carbonate

[ZIVA LA -O—2ZVB-ikBES ~) UL

EHEEYH : Chlorinated hydrocarbons, Heterocyclic compounds [ #&{biR{bk3R. BREXLEW]
AT L—BRI 0.5% ethanolic rhodamine B solution.
ATL—BK: 10% aqueous sodium carbonate solution.
ez . Using platgs impregnatfed With ﬂuoresgein sodium spray.the chromatograms after development first with I, dry and spray
liberally with II. Inspect in daylight and in long-wave UV light.
Fluorescein sodium (C.I. 45350) extra pure MBS 1.03992
J— Sodium carbonate anhydrous GR for analysis ISO HEES 1.06392

Rhodamine B (C.l. 45170) for microscopy BRES 1.07599

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

R EYH -

Fluorescence indicat

[ —AREV7S BJARAR HE

ARTL—E:

1.Fluorescein, spray reagent No. 137.

2.Methylumbelliferone, spray reagent No. 189.

3.Morin, spray reagent No. 195.

4.Rhodamine B, spray reagents No. 260, 261.

B. $BARIARA0AY :

Fluorescent indicator Fyss EFES 1.09182

fEREE

Silica gel 60 HF 354,366 for thin-layer chromatography BRHES 1.07741

Silica gel 60 PF,s4.366 for preparative layer chromatography REHES 1.07748

Merck Ltd.




Folin Ciocalteau reagent
Phenols [T7x./—)V]

[ Folin Ciocalteau 5 ]

Dissolve 10 g sodium tungstate and 2.5 g sodium molybdate in 70 mL water, add 5 mL 85% phosphoric acid and 10 mL
37% hydrochloric acid and reflux the mixture for 10 hours. Add subsequently 15 g lithium sulfate, 5 mL water and 1 drop
bromine, heat again 15 min and make up to 100 mL with water after cooling. The solution shall not show green colouring.

ATL—ERI:

20% aqueous sodium carbonate solution.

ATL—ERI:

Dilute freshly before use 1 part of the stock solution with 3 parts water.

R

Spray with |, dry for a short while and spray with Il.

SR :

R.W. Keith, D. le Turneau, D. Mahlum, J. Chromatog. 1, 534 (1958)

fEREE:

Sodium molybdate dihydrate GR for analysis

HMES 1.06521

Sodium tungstate dihydrate GR for analysis

BRES 1.06673

Lithium sulfate monohydrate GR for analysis ACS,Reag. Ph Eur

HRES 1.05694

Sodium carbonate anhydrous GR for analysis ISO

HMES 1.06392

Bromine GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.01948

ortho-Phosphoric acid 85% GR I1SO

HmES 1.00573

Hydrochloric acid fuming 37% GR ISO

MES 1.00317

B & 5l -

Formaldehyde - hydrochloric acid [ RIVAT LT E R - 188 ]

Indoles, Indole derivatives

(A2 R=jb. A2 F—VEEEK]

(Prochazka reagent)

AT L—BRK:

Freshly prepared mixture of 10 mL formaldehyde solution (35% ), 10 mL hydrochloric acid (1.125) and 20 mL ethanol.

o

Heat 5 min at 100°C . The yellow-orange-greenish fluorescence colours become stronger by blowing vapours of aqua regia

over the layer.

STHK :

Z.Prochazka, Chem. Listy 47, 1643 (1953)

E. Stahl, H. Kaldewey, Hoppe-Seylers Z. physiol. Chem. 323, 182 (1961)

fERERE

Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur

SmEFS 1.04003

Hydrochloric acid 25% GR for analysis

HmES 1.00316

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

BHES 1.00983

Nitric acid 65% GR for analysis ISO

RHES 1.00456

REEEYH

Formaldehyde - phosphoric acid

Steroid alkaloids, Steroid sapogenins, Phenothiazine derivatives
[RTFOA R7IvAOA K. A704 RYRFZ 7/ FF7IVHEERK]

[RIVLTIVTE R -1 V]

AT L—BRK:

Dissolve 0.03 g paraformaldehyde in 100 mL 85% phosphoric acid with stirring at room temperature. The reagent is stable
for several weeks.

SRR :

K. Schreiber, O. Aurich, G. Osske, J. Chromatog. 12, 63 (1963)

E.G.C. Clarke, Nature 181, 1152 (1958)

fEREE:

Paraformaldehyde extra pure DAC

HmEFS 1.04005

ortho-Phosphoric acid 85% GR I1SO

HmEFS 1.00573

Ela=xyiR

Formaldehyde - sulfuric acid
Aromatic compounds [ BEHRLED ]

[RIVLTIVTE R -Flg ]

AT L—ER:

Mixture of 0.2 mL 37% formaldehyde solution and 10 mL 97% sulfuric acid.

R

Spray the chromatogram directly after taking out of the developing chamber. Variously coloured spots.

SRR :

N. Kucharczyk, J. Fohl, J. Vymetal, J. Chromatog. 11, 55 (1963)

fEREE

Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur

SmES 1.04003

Sulfuric acid 95-97% GR for analysis ISO

MES 1.00731

Rt &fl -

Furfural - sulfuric acid
[AIVNZVBIRTIV]

Carbamate esters

[ZILT7Z5—)L-FiEg]

ATL—ER]

1% solution of furfural in acetone.

ATL—BRI:

10% solution of sulfuric acid in acetone.

hnam .

Spray with | and subsequently with II.

STHK :

A. Heyndrickx, M. Schauvliege, A. Blommel, J. pharm. Belg. 20, 117 (1965)

1. Sunshine, Am. J. Clin. Pathol. 40, 576 (1963)

fERRE:

Furfural GR for analysis ACS,Reag. Ph Eur

BURES 1.04013

Sulfuric acid 95-97% GR for analysis ISO

HmES 1.00731

Acetone GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00014

Merck Ltd.
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Glucose - aniline[ Z)VO—X -7=1)>] (Schweppe reagent)

BRI EYE) : Acids [E£]
e Dissolve 2 g glucose in 20 mL water and also 2 mL aniline in 20 mL ethanol. Mix both solutions and make up to 100 mL with
ATL—%R: 1-butanol.
I After spraying heat the chromatogram 5-10 min at 125°C . Dark brown spots on white background.
STk : H. Schweppe, Dissert. Muenster 1954.
D(+)Glucose monohydrate for microbiology BEES 1.08342
. Aniline GR for analysis HRES 1.01261
e Y mES

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00983

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.01990

Glucose - phosphoric acid

[ZIVa—R-1) VEE]

et =y Aromatic amines [BE&KE7 I ]
A Dissolve 2 g glucose in 10 mL 85% phosphoric acid and 40 mL water. Add 30 mL ethanol and 30 mL 1-butanol.
iz Heat for about 10 min at 45°C .
3Tk : F. Micheel, H. Schweppe, Microchim. Acta 1954, 53.
D(+)Glucose monohydrate for microbiology SEES 1.08342
R ortho-Phosphoric acid 85% GR ISO BEEDS 100573

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

BHES 1.00983

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur

RHES 1.01990

Glyoxalbis-(2-hydroxyanil)

[FUFFHIVER 2- £ FOF27Z)1)]

EHEEYH : Cations [BgA#4>]
AT L—BHK: Dissolve 1 g glyoxalbis-(2-hydroxyanil) and 3 g potassium hydroxide in 100 mL methanol.
HBnIE Spray the dried chromatogram and dry again with a stream of air at 50°C .
32k : H.G. Moeller, N. Zeller, J. Chromatog. 14, 560 (1964)
Glyoxalbis(2-hydroxyanil) GR for analysis (reagent for calcium and uranium) Reag. Ph Eur HRES 1.04191
R Potassium hydroxide pellets GR for analysis HEES 1.05033

Methanol GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.06009

148 Hydrazine sulfate [Hilgt K522 ]
et eyl Piperonal, Vanillin, Ethyl vanillin [ EXOF+—)b, NZU > TFILINZ V]
AT L—Bw: Mix 90 mL of a saturated aqueous solution of hydrazine sulfate with 10 mL hydrochloric acid (c =4 mol/L)
AR Inspect the moist chromatogram in long-wave UV light before and after exposure to ammonia vapour.
ik K.G. Bergner, H. Sperlich, Dtsch. Lebensm.-Rundschau 47, 134 (1951)
Hydrazinium sulfate GR for analysis ACS,Reag. Ph Eur SRES 1.04603
RS Hydrochloric acid 25% GR for analysis REES 1.00316
Ammonia solution 25% GR for analysis BEES 1.05432
149 Hydrochloric acid [ 158 ]
b aYnfl : Glycals [ZUA—IV]
ATL—8HK: Mix 1 part 36% hydrochloric acid with 4 parts ethanol.
e Glycals appear as pink spots on heating to 90°C .
JERR To be used also as general spray reagent for TLC.
ik : J.T. Edward, D.M. Waldron, J. Chem. Soc. 1952, 3631.
R . Hydrochloric acid fuming 37% GR ISO BEES 100317
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.00983
150 Hydrogen peroxide [i@E{tk3K ]
R EYIE) : Aromatic acids [ BERRES |
ATL—ERK: 0.3% aqueous hydrogen peroxide solution.
o . Irradiate the chromatogram with long-wave UV light until maximal blue fluorescence.
STk D.W. Grant, J. Chromatog. 10, 511 (1963)
fEREE Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO #RES 1.07209

Merck Ltd.




4-Hydroxybenzaldehyde - sulfuric acid

[4- & ROFIANVAT7IVTE R-FE8] (Komarowsky reagent)

REEEYH : Sapogenins, Corticosteroids  [H#RZ Z>, JJVFIARTEAA K]

BAka: 50% sulfuric acid.

Ak b: 2% methanolic solution of 4-hydroxybenzaldehyde.

AT L—BR: Mix freshly before use 5 mL a with 50 mL b.

g Heat 3-4 min at 105°C or 10 min at 60°C . Yellow to pink spots.

SR : P.J. Stevens, J. Chromatog. 14, 269 (1964)
4-Hydroxybenzaldehyde for synthesis BEES 8.04536

[:3::Fe- 3 Sulfuric acid 95-97% GR for analysis ISO WEES 1.00731
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Hydroxylamine - iron(lll) chloride [ & RAF/)L7 = > - #E5{EEk ()]

R EYeH) : Lactones, Esters, Amides, Anhydrides of carboxylicacids [5% k>, TAFIb. 73 K. EXKHIVRVEE]
Pk a: rDei?rsi,olve 20 g hydroxylammonium chloride in 50 mL water, make up to 200 mL with ethanol. Store the solution in the
gerator.

Bkb: Dissolve 50 g potassium hydroxide in as little water as possible and make up to 500 mL with ethanol.

2T —EE] Mix equal parts of a and b and filter off the precipitated potassium chloride. Place the solution in the refrigerator (stable for
about 2 weeks)

2TL—EHE N : Dissolve 10 g ﬁn_ely poyvdered iron(lll) chlor{de in .20 mL 36% hydroc_hloric acid. Shake with 200 mL diethyl ether until a
homogenous mixture is obtained. The solution Il is stable for some time only well sealed.

®hniE Spray with |, dry at room temperature and spray with Il.

Sk V.P. Whittaker, S. Wijesundera, Biochem. J. 51, 348 (1952)
Hydroxylammonium chloride GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.04616
Potassium hydroxide pellets GR for analysis RTES 1.05033

o Iron(ll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BWRES 1.03943

PR Hydrochloric acid fuming 37% GR ISO BEES 1.00317

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983
Diethyl ether GR for analysis ACS,ISO,Reag. Ph Eur SRS 1.00921

8-Hydroxyquinoline [8-t FAOF<F /1) ]

RHIEEYH Barium ion, Strontium ion, Calciumion [/NUDLAAV A SAVFILAFT Y AV T LAF ]

ATL—aHK: Dissolve 0.5 g 8-hydroxyquinoline in 100 mL 60% ethanol.

g . Respray wjth 25 % ammonia solution or place the chromatogram into a chamber with ammonia vapours. Inspect in long-
wave UV light.

. W.A. Reeves, T.B. Crumler, Anal. Chem. 23, 1576 (1952)

SRk T.V. Arden et al.,, Nature 162, 691 (1948)
8-Hydroxyquinoline GR for analysis ACS,Reag. Ph Eur RRES 1.07098

[:3:: e Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis BRES 1.05432

8-Hydroxyquinoline - hypobromite

8- ROFo+ /1) -ERKREEE] (Sakaguchi reagent)

R EYH) : Arginine, Guanidine and derivatives[ 7 )b¥Z=>, 7 =Y V581K ]
AT L—BRI 0.1% solution of 8-hydroxyquinoline in acetone.
ATL—@k: Mixture of 0.2 mL bromine and 100 mL sodium hydroxide solution (c = 0.5 mol/L)
B Spray with | and after drying with II. The spots show orange to red colour.
. J.B. Jepson, J. Smith, Nature 172, 1100 (1953)
SRk J. Kalou_ek, M. Kut_cek, J. B_lek, Ceskoslov. farm. 4, 188 (1955)
8-Hydroxyquinoline GR for analysis ACS,Reag. Ph Eur RRES 1.07098
e Bromine GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.01948
Rt Sodium hydroxide solution for 1000 mL c¢(NaOH) = 0.5 mol/L (0.5 N) Titrisol® 2HES 1.09957
Acetone GR for analysis ACS,I1SO,Reag. Ph Eur 2MES 1.00014

8-Hydroxyquinoline - kojicacid [8- & FOF>+ /1> -0V ]

Aluminium ion, Magnesium ion, Calcium ion, Strontium ion, Barium ion

FRHH{ESE [FIVE =LA RIRIIILAT Y, AN ILAT Y. ARAYFILATY NI LA ]

ATL—ARK Solution of 2.5 g 8-hydroxyquinoline and 0.5 g kojic acid in 500 mL 90% ethanol.

RTL—B®: 25% ammonia solution. The spots fluoresce in long-wave UV light.

ik F.H. Pollard, J.F.W. McOmie, I.L.M. Elbeih, J. Chem. Soc. 1951, 466.
8-Hydroxyquinoline GR for analysis ACS,Reag. Ph Eur BRES 1.07098

N Kojic acid [5-hydroxy-2-hydroxymethylpyrone-(4)]

e Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983

Ammonia solution 25% GR for analysis BEES 1.05432

Merck Ltd.

>
<
o
©
=
(=)
]
=
©
£
o
=
<
(@]
-
v
>
©
-
=]
<
=



=
=.
>
—
QO
<
m
X
(@)
>
2
o
3
QO
=4
o
(s}
=
QO
o
>
<

Indanedione [A & >IA4 ]

L EYE Carotenoid aldehydes [ 7)L7 & FEEEAOT /A K]
2T L—3S Dissolve 0.5 g 27diphenylacetyl—1,3—indanedione—1 -hydrazone in 20 mL water, filter after short warming and add 0.3 mL 36%
hydrochloric acid.
B Dry with cold air.
ik : H. Thommen, O. Wiss, Z. Ernahrungswiss. 1963, Suppl. 3, 18.
. 2-Diphenylacetyl-1,3-indanedione-1-hydrazone
RRER Hydrochloric acid fuming 37% GR ISO Rm#ES 1.00317

lodine as general detection reagent [ 3V ( AREE2EEH )]

Place the chromatogram into a chamber in which some crystals of iodine have been placed. lodine vapour is more quickly
generated by gently warming the chamber. Many organic compounds show brown spots.

Place the chromatogram 5 min into a strong iodine atmosphere or spray with a 5% solution of iodine in chloroform. Excess
ik iodine evaporates on standing in the air. After spraying with 1% aqueous starch solution the spots turn blue.
The background also turns blue if there is too much iodine still on the layer (test on a corner or part of the covered layer)

G.C. Barret, Nature 194, 1171 (1962)
A. Bettschart, H. Flueck, Pharm. Acta Helv. 31, 260 (1956)
STk G. Brante, Nature 163, 651 (1949)
R. Munier, M. Macheboeuf, Bull. Soc. chim. biol. 31, 1144 (1949)
R. Munier, Bull. Soc. chim. France 19, 852 (1952)

lodine resublimed GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.04761
fERHEE: Chloroform GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.02445
Starch soluble GR for analysis ISO HMES 1.01252
158 lodine azide [7I{t3 V%]
EHEEYH : Sulfur-containing amino acids, Sulfides, Penicillins [BREEH7 I /8. Bk, X221 >]
7LV RHE
AT L—ER: Freshly prepared solution of 3 g sodium azide in 100 mL iodine solution (c = 0.05 mol I,/L) Dry iodine azide is explosive!
TIIVER - ThIAAE
ATL—BKI : Freshly prepared solution of 1 g sodium azide in 100 mL iodine solution (c = 0.0025 mol/L)
ATL—3B®I: 1% aqueous starch solution.
®inE Spray with | and subsequently with Il.
. E. Chargaff, C. Levine, C. Green, J. Biol. Chem. 175, 67 (1948)
' W. Awe, . Reinecke, J. Thum, Naturwissenschaften 41, 528 (1954)
Sodium azide extra pure MES 1.06688
[:3::Fe 3 lodine solution for 1000 mL c(l;) = 0.05 mol/L (0.1 N) Titrisol® WEES 1.09910
Starch soluble GR for analysis ISO 2RES 1.01252
159 lodine - potassium iodide acidic [ 3V -371kAH U T L (B )]
L EYE Alkaloids [77)LbA0OA K]
2L —ET Disso!ve 19 jodine and 10g potassium iodide in 50 mL water and add 2 mL glacial acetic acid. Make
up this solution to 100 mL with water.
3K F. Santavy, not published.
lodine resublimed GR for analysis ACS,1SO,Reag. Ph Eur BEHES 1.04761
R Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043
Acetic acid 96% GR for analysis RHES 1.00062

lodine - potassium iodide [3A7V&-3AV{tAU T L]

EHEEYHl Organic compounds [ BH#{t&4 1
ATL—RK: Dissolve 0.2 g iodine and 0.4 g potassium iodide in 100 mL water.
A. Zaffaroni, R.B. Burton, H. Kentmann, Science 111, 6 (1950)
STk A. Bettschart, H. Flueck, Pharm. Acta Helv. 31, 260 (1956)
J. Buechi, H. Schumacher, Pharm. Acta Helv. 32, 194 (1957)
e lodine resublimed GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.04761
AR Potassium iodide GR for analysis ISO,Reag. Ph Eur RRES 1.05043
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lodine - sulfanilic acid - N-(1-naphthyl)ethylenediamine (Csaky reagent)

[IVR-BEE-N-(1-FT7FIV) TFLVIT7 V]

REEEYH : Hydroxylamines [k FOF+/)L7 3]
BAka: 1.3% solution of iodine in acetic acid.
ARDb: 1% sulfanilic acid solution in 30% acetic acid.
ATL—BRI : Prepare freshly before use a mixture of equal parts of a and b.
ATL—BK: 0.1% aqueous solution of N-(1-naphthyl)ethylenediammonium dichloride.
Rhnam . Spray with | and subsequently with II.
3ZHK : J.M. Bremmer, Analyst 79, 138 (1954)
lodine resublimed GR for analysis ACS,ISO,Reag. Ph Eur HEES 1.04761
o N-(1-Naphthyl)ethylenediamine dihydrochloride GR for analysis 2RES 1.06237
et Sulfanilic acid GR for analysis ACS,Reag. Ph Eur BRES 1.00686
Acetic acid 96% GR for analysis SRS 1.00062
162 lodine - sulfuricacid [ 3% - BB ]
R LAY OrganE compounds containing nittoggn, Polyethylecne egcoIsJ PQIyethern:e glycol derivatives
[EXREEE®REEM. RUIFL>FUI—)be RUIFL YT O—)UEEIK]
ATL—3RK: Mix equal parts of iodine solution (c = 0.5 mol I,/L) and 10% sulfuric acid.
32k : H. Feltkamp, F. Koch, J. Chromatog. 15, 314 (1964)
e lodine solution for 1000 mL c(l,) = 0.05 mol/L (0.1 N) Titrisol® HWEES 1.09910
femki: Sulfuric acid 95-97% GR for analysis ISO HIOFRS 100731
163 Iron(lll) chloride [ &4k (IlI)]
L EYE Phenols, Hydroxamicacids [ 7 T./—Jb. & FOF4H LE]
AT L—ER: 1-5% solution of iron(lll) chloride in hydrochloric acid (c = 0.5 mol/L.)
R Hydroxamic acids turn red, phenols blue or greenish.
ik K. Fink, R.M. Fink, Proc. Soc. Expl. Bio. Med. 70, 654 (1949)
I Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BRES 1.03943
R Hydrochloric acid for 1000 mL c(HCl) = 0.5 mol/L (0.5 N) Titrisol® BHES 1.09971
164 Iron(lll) chloride - iodine [ #&{k&k () - 30 &&]
BRI ESYH) : Xanthine derivatives [ F4 > F 58K ]
AT L—BHK: Dissolve 5 g iron(lll) chloride and 2 g iodine in a mixture of 50 mL acetone and 50 mL 20% aqueous tartaric acid solution.
ik J. Zarnak, S. Pfeiffer, Pharmazie 19, 216 (1964)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BHES 1.03943
s L(+)-Tartaric acid GR for analysis ACS,ISO,Reag. Ph Eur BMES 1.00804

lodine resublimed GR for analysis ACS,I1SO,Reag. Ph Eur

BEES 1.04761

Acetone GR for analysis ACS,ISO,Reag. Ph Eur

HMmES 1.00014

Iron(lll) chloride - perchloric acid [ 3#&1bk (1) - @53 E 1 (Salkowsky reaction)

L deet =y 7R Indoles [1> F—)JL]
RATL—3K: Mix T mL aqueous iron(lll) chloride solution (c = 0.5 mol/L) with 50 mL 35% perchloric acid.
B Heat 5 min at 60°C . Blow vapours of aqua regia over the layer for intensivation of the colours.
3ZHK : S.A. Gordon, R.P. Weber, Plant. Physiol. 26, 192 (1951)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur RRES 1.03943
(st Perchloric acid 60% GR for analysis ACS EES 100518

Hydrochloric acid 25% GR for analysis

HmES 1.00316

Nitric acid 65% GR for analysis 1SO

HmEFS 1.00456

R EH -

Iron(lll) chloride - perchloric acid [tk (11l) - BIEERE |

Phenothiazines [T7 T/ F7IVZI{LAM]

Mix 5 mL 5% aqueous iron(lll) chloride solution with 45 mL 20% perchloric acid and 50 mL 50% nitric

ATL—ER: acid. Colour reaction.
32K : A. Noirfalise, M.H. Grosjean, J. Chromatog. 16, 236 (1964)

Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur RHES 1.03943
fERHE: Perchloric acid 60% GR for analysis ACS RAES 1.00518

Nitric acid 65% GR for analysis 1SO

HMES 1.00456

Merck Ltd.
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Iron(lll) chloride - potassium hexacyanoferrate(lll) - arsenite

[k () -7 )7 AbA) U L - B R ]

et ey iR Thyroid hormones, lodine-containing compounds [ BRRERFRILEY. IVERSHEILE]

BAika: Dissolve 2.7 g iron(lll) chloride in 100 mL hydrochloric acid (c = 0.2 mol/L)

BEDb: 3.5% aqueous potassium hexacyanoferrate(lll) solution.

[ Dissolve 5 g sodium metaarsenite in 30 mL sodium hydroxide solution (c = 1 mol/L) at 0°C and mix with 65 mL hydrochloric
alC: acid (c = 2 mol/L) with stirring.

ATL—8H]: Mix 5 parts a, 5 parts b and 1 part c.

Dry the chromatogram with precaution at 50°C and spray, cover with a second glass plate and store in darkness for 15 min.

iz lodine containing compounds show light blue spots on yellowish background.

STk E. Zappi, J. Chromatog. 31, 241 (1967)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur WHES 1.03943
Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur MBS 1.04973

e Sodium metaarsenite HEES 1.06287
Sodium hydroxide solution for 1000 mL c(NaOH) = 1 mol/L (1 N) Titrisol® MES 1.09956
Hydrochloric acid 25% GR for analysis BEES 1.00316

Iron(lll) chloride - sulfosalicylic acid [ #&{t#k (Ill) - RJ)LARY U FILEE ]

L deet =y 7R Thiophosphate esters [ F4 1) VBT X7 ]

AT -3k 0.1% solution of iron(lll) chloride in 80% ethanol.

ATL—3RI: 1% solution of sulfosalicylic acid in 80% ethanol.

b Place the chyomatogyam 10 minintoa bromine atmosphere and spray subsequently with I. Dry 15 min at room temperature
and spray with Il. White spots on violet background.

ik M. Salam_, J. Chromatog. 16, 476 (1964)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BmES 1.03943

. S—Sulf.osalicylic acid dihydrate _
Bromine GR for analysis ACS,1SO,Reag. Ph Eur BEES 1.01948
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983

169 Iron(lll) chloride - sulfuric acid [ ¥&1k&k (I11) - FES ]

R EYIE) : Bile acid [ BE1E& ]

AT L—ER: Dissolve 2 g iron(lll) chloride in 83 mL anhydrous 1-butanol and mix with 15 mL 97% sulfuric acid.

A0IE : After drying for 15 min at room temperature heat 25-30 min with conjugated bile acids, 45-50 min with free bile acids.

ik W.L. Anthony, W.T. Beher, J. Chromatog. 13, 567 (1964)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur WHES 1.03943

fEREE . 1-Butanol GR for analysis ACS,1SO,Reag. Ph Eur 2WHES 1.01990
Sulfuric acid 95-97% GR for analysis 1SO SEES 1.00731

Iron(lll) chloride - sulfuric acid [ #&{b&k (1) - BRE& 1 (Salkowsky reaction)

R aYnf) : Indole derivatives [ 1> K—)LE5EK ]

ATL—BH: Mix 3 mL aqueous iron(lll) chloride solution (c = 1.5 mol/L) with 100 mL water and add 60 mL 97% sulfuric acid.

e Heat 5 min at 60°C . Blow vapours of aqua regia over the layer for intensivation of the colours.

STk P.E. Pilet, Rev. g_n. bot. 64, 1 (1957)
Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BMES 1.03943

J— Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731
Hydrochloric acid 25% GR for analysis BEHES 1.00316
Nitric acid 65% GR for analysis ISO HRES 1.00456

171 Iron(ll) thiocyanate [ F7# <77 Bk (11)]

R &5 : Peroxides [ i@E&{L4 ]

Aka: 4% aqueous iron(ll) sulfate solution.

ARDb: 1.3% solution of ammonium thiocyanate in acetone.

A Mix freshly before use 10 mLaand 15 mL b.

AR Fast appearence of brown-red spots (iron(lll) thiocyanate) shows the presence of peroxide compounds.

E. Stahl, Chemiker-Ztg. 82,323 (1957)

Sk : E. Knappe, D. Peteri, Z. anal. Chem. 190, 386 (1962)
Iron(ll) sulfate heptahydrate GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.03965
{EREE . Ammonium thiocyanate GR ACS, ISO BMES 1.01213
Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00014
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172 Isatin - sulfuricacid [ F > - BiEg |

L EYE Thiophene derivatives [ F74 7 = 8K ]

AT L—BR: Dissolve 0.4 g isatin in 100 mL 97% sulfuric acid.

B4R : Heating to 120°C is occasionally needed. Variously coloured spots.

ik R.F. Curtis, G.T. Phillips, J. Chromatog. 9, 366 (1962)

R Isatin for S)./nthesis : §'anz:|§7:5 8.20709
Sulfuric acid 95-97% GR for analysis ISO SEES 1.00731

173 Isatin - zinc acetate [ At F > - BEEREREA ]

R EYnfl : Aminoacids [7 3 /B ]

2T —E Dissolve T gisatin and 1.5 g zinc acetate in 100 mI._ 95% isopropanol by warming to 80°C and add 1 mL glacial acetic acid
after cooling. The reagent is stable stored in a refrigerator.

IR Heat 30 min at 80-85°C or better inspect the chromatogram after standing 20 hours at room temperature.

SRR : J. Barrolier, J. Heilman, E. Watzke, Hoppe-Seylers Z. physiol. Chem. 304, 21 (1956)
Isatin for synthesis BRES 8.20709

I Zinc acetate dihydrate GR for analysis HmES 1.08802

fRmRt: Acetic acid 96% GR for analysis SEES 1.00062

2-Propanol GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.09634

Isonicotinic acid hydrazide [V ZJF VB FSI K]

R R YE) : A*-3-Ketosteroids [ A*3-4 FXF0OA K]
AT L—BK: Dissolve 1 g isonicotinic acid hydrazide (INH) and 1 mL glacial acetic acid in 100 mL ethanol.
B Dry after spraying at room temperature. Spots show yellow fluorescence in long-wave UV light.

B.P. Lisboa, Acta Endocrinol. 43,47 (1963)

it B.P. Lisboa, J. Chromatog. 16, 136 (1964)
Isonicotinic acid hydrazide
fEREE Acetic acid 96% GR for analysis MES 1.00062
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
175 Kojicacid [V V]
B EYE Metal ions [&B17>]
AT L—BK: Dissolve 0.1 kojic acid in 100 mL 60% ethanol.
R Inspect fluorescence under UV light.
Sk F H. Pollard, J.F.W. McOmie, I.I.M. Elbeih, Nature 163, 292 (1949)
. Kojic acid [5-hydroxy-2-hydroxymethylpyrone-(4)]
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
176 Lead acetate basic [ BeEsERA (1EE4 )]
BHEEYE Flavonoids [ 735 K./ A K]
AT L—BHK: 25% aqueous solution of basic lead acetate. Fluoresceing spots in long-wave UV light.
. L. Hoerhammer, H. Wagner, K. Hein, J. Chromatog. 13, 235 (1964)
Sk : R. Neu, P. Hagedorn, Naturwissenschaften 40, 411 (1953)
B Lead(ll) hydroxide acetate anhydrous, for the analysis of sugar acc. to Horne ACS HEES 1.07414
177 Lead(lV) acetate [ BEE&SA (IV)]
et (q=x7 R 1,2-diol groups  [1,2- V' F4— L& ]
AT L—Bk: 1% solution of lead(IV) acetate in benzene. (Prepare freshly!)
g Heat 5 min at 110°C . White spots on brown background.
ik J. Wright, Chem. & Ind. (London) 1963, 1125.
. Lead(lV) acetate
BerRsR Benzene GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.01783

Lead(lV) acetate - rosaniline [ ErEEER (IV)- O— X7 =1 >/ ]

RHIEEYH 1,2-diol groups  [1,2- ¥4 —)LE]

RATL—3KI : Dissolve 3 g lead (Il, IV) oxide in 100 mL acetic acid with occasional stirring until completely dissolved.

2T —EE Dissqlve 0.05 g rosaniline base in a mixture of 10 parts glacial acetic acid and 90 parts acetone. 0.1% methanolic fuchsine
solution may be used equally.

e Spray with | and after 4-5 min with II.

— K. Sampson, F. Schild, R.J. Wicker, Chem. & Ind. (London) 1961, 82.

’ K.G. Bergner, H. Sperlich, Z. Lebensm.-Untersuch. u. Forsch. 97, 253 (1953)

Lead (II,IV) oxide
New fuchsin (C.I. 42520) for microscopy Certistain MmES 1.05226

fERRE: Acetic acid 96% GR for analysis RAHES 1.00062
Acetone GR for analysis ACS,I1SO,Reag. Ph Eur 2WHES 1.00014
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009
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179 Leukomethylene blue [EAA4aXFL T )b—]
L EYeH) : Ubiquinones, Plastoquinones, Tocopherylquinones [1E+./> , 75X />, b7z Z)bF /]
AT L—ER: Add a suspension of 0.25 g zinc powder in 1 mL glacial acetic acid to 5 mL 0.02% solution of methylene blue in acetone.
ik T.W. Goodwin, Lab. Practice 1964, 295.
Zinc powder GR for analysis particle size < 45 ym HmES 1.08789
R Methylene blue B (C.I. 52015)

Acetic acid 96% GR for analysis SRES 1.00062

Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014

Magnesium acetate [HFEE< %>V L]

RHIEEYEl Anthraquinone glycosides, Anthraquinone aglucones [ 7> bS5 F ./ VEgHEtk, 7> bS>F /77 ) a7 ]

A 0.5% methanolic magnesium acetate solution.

®iniE After spraying dry 5 min at 90°C . Orange to violet colour.

3K S. Shibita, M. Takido, O. Tanaka, J. Am. Chem. Soc. 72, 2789 (1950)

st Magnesium acetate tetrahydrate GR for analysis ACS,Reag. Ph Eur HIDES 105819

Methanol GR for analysis ACS,ISO,Reag. Ph Eur MES 1.06009

Mercury(ll) chloride - diphenylcarbazone [&{b7KER (I)- 7 T ZJLAILINY > ]

EHE &5 : Barbiturates [/\LEY—)VEE ]
AAKa: 2% ethanolic mercury(ll) chloride solution.
BB b: 0.2% ethanolic diphenylcarbazone solution.
AT L—ER: Mix freshly before use equal parts of a and b. Pink spots on violet background.
STk E.K.J. Christensen, T. Vos, T. Huizanga, Pharm. Weekblad 100, 517 (1965)
B.A7L—BHKI : 0.1% ethanolic diphenylcarbazone solution.
ATL—BRK: 0.33% mercury(ll) nitrate solution in nitric acid (c = 0.05 mol/L)
g . Spray with | until the plate is faintly pink, then spray with II. Pink spots on violet background, the latter is bleached by
sunlight or UV light and the spots turn violet.
Tk J.Lehmann, V. Karamustafauglu, Scand. J. Clin. & Lab. Invest. 14, 554 (1962)
CR7L—ERI Suspend 5 g mercury(ll) oxide in 100 mL water and add 20 mL 97% sulfuric acid with stirring. After cooling fill up to 250 mL
(FRAEKER 1) : with water.
RATL—BR: 0.01% diphenylcarbazone solution in chloroform.
iz Spray with |, dry and spray with Il.
ik I. Sunshine, E. Rose, J. Le Beau, Clin. Chem. 9, 312 (1963)
Mercury(ll) chloride GR for analysis ACS WEES 1.04419
Diphenylcarbazone
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur WSES 1.00983
. Mercury(ll) nitrate monohydrate GR for analysis ACS,Reag. Ph Eur WRES 1.04439

Nitric acid 65% GR for analysis ISO BmES 1.00456

Mercury(ll) oxide red extra pure DAC HRFE 1.04465

Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731

Chloroform GR for analysis ACS,ISO,Reag. Ph Eur BHES 1.02445

Mercury(ll) chloride - potassium iodide [&1b7KER (Il)- 3 71kAU T L] (Meyer reagent)

RHEEYH Steroid alkaloids [ X7 A K7/LAOA K]

2FL—AHk| Dissolve 13.55 g mercury(ll) chloride and 49.8 g potassium iodide separately each in 20 mL water. Mix both solutions and fill
up with water to 1 L. Before spraying add 1 part 17% hydrochloric acid to 10 parts of this solution.

ATL—3RKI: Dissolve 5 g zinc chloride in 80 mL water and add 15 mL 36% hydrochloric acid.

AT L—ER 15% ammonia solution.

B After spraying with |, the sterqid alkaloids appear as faipt yellow spots. Rinse the chromatogram 10 min with water and, after
removal of the water, spray with Il and subsequently with lll.

SERR The resulting dark brown spots are not stable for a prolonged period.

SR : R. Tschesche, R. Petersen, Chem. Ber. 87, 269 (1953)
Mercury(ll) chloride GR for analysis ACS BEES 1.04419
Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043

BRI Hydrochloric acid fuming 37% GR ISO SRES 1.00317

Zinc chloride GR for analysis ACS,I1SO,Reag. Ph Eur 2WAES 1.08816

Ammonia solution 25% GR for analysis BEES 1.05432
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183 Mercury(l) nitrate [ FEE&7KER (1)]
L EYE Barbiturates [/\/LEY —)VEE]

AT L—ER: 1% aqueous mercury(l) nitrate solution.

it J. Baeumler, Mitt. Gebiete Lebensm. u. Hygiene 48, 135 (1957)

R. Deininger, Arzneimittel-Forsch. 5, 472 (1955)

BRI Mercury(l) nitrate dihydrate GR for analysis SRES 1.04437

4-Methoxy-2-nitroaniline diazotised [J7 Vit 4- X bF>-2-ZbO7 =) V]

R EYnf) : The identification of vitaminC [E# X >/ (C]

Afka: Dissolve 0.5 g 4-methoxy-2-nitroaniline in 125 mL glacial acetic acid. Dilute the solution to 250 mL with 10% sulfuric acid.

Aikb: 0.2% aqueous sodium nitrite solution.

ATL—BHKI : Mix equal parts of a and b.

ATL—BK: Sodium hydroxide (c =2 mol/L)

B Spray with I, and then with I1. Blue spots on orange background.

STk : N. Schmall, C.W. Pifer, E.G. Wollish, Anal. Chem. 25, 1486 (1953)
4-Methoxy-2-nitroaniline for synthesis BEHES 8.06225
Acetic acid 96% GR for analysis MmES 1.00062

[:3:: e Sodium hydroxide solution c(NaOH) = 2 mol/L (2 N) WEES 1.09136
Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731
Sodium nitrite GR for analysis ACS,Reag. Ph Eur SRES 1.06549

185 Methylene blue [ AFL > 7 Jb—]
R EYnfH) : Sulfate esters of steroids [ A7 H4 FROFRBEI R 7/ ]
e Dissolve 0.025 g methylene blue in 100 mL sulfuric acid (c = 0.025 mol/L) Before use dilute 1 part of the spray solution with 1

ATL—ER: part acetone.

SETR - The sulfate esters show differently coloured spots on blue background. On development with chloroform the formed colour
complexes migrate and leave white spots on blue background.

ik 0. Cr_py, O.Judas, B. Lachese, J. Chromatog. 16, 340 (1964)
Methylene blue B (C.I. 52015)

fEREE: Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00014
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur BRES 1.02445

Methylumbelliferone (fluorescence indicator) [ X F)L7 >N 7 O VEHEK (EHNERE)]

L EYE Heterocyclic compounds containing nitrogen [ BEEHERRIVLE ]

ATL—ERK: Dissolve 0.02 g 4-methylumbelliferone in 35 mL ethanol and fill up to 100 mL with water.

03 : Place the chromatogram into a chamber saturated with ammonia vapours and inspect in long-wave UV light.

SR : |.M. Hais, K. Macek, Handbuch der Papierchromatographie |, p. 759, G. Fischer, Jena 1958.
4-Methylumbelliferone

[:3:: -3 Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis SRES 1.05432

187 Methyl yellow [ AF/b1 ITO—]

RHEEE Chlorinated insecticides [ B&{LAVEE NI RH] ]

AT L—BHK: Dissolve 0.1 g methyl yellow in 100 mL 75% ethanol.

g . After spraying dry the chromatogram at room temperature and irradiate with UV light without filter for 5 min. Red spots on
yellow background.

STk L.F. Krzeminsky, W.A. Landmann, J. Chromatog. 10, 525 (1963)

. 4-Dimethylaminoazobenzene (C.I. 11020) indicator BRES 1.03055
feREtR Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
188 Millon's reagent  [Millon 5{3 ]

L EYe Phenols, Phenol ethers, Phenol ether glycosides [7x./—)b. 7=/ —JVI—7F )b T—7)VECKER ]

A Dissolve 5 g mercury in 10 g fuming nitric acid and add 10 mL water.

iz Heating at 100-110°C often produces colour changes.

Sk E. Stahl, P.J. Schorn, Hoppe-Seylers Z. physiol. Chem. 325,263 (1961)

R Mercury GR for analysis and for polarography SRS 1.04403
Nitric acid fuming 100% GR for analysis ACS,Reag. Ph Eur EmES 1.00455

Merck Ltd.
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Molybdatophosphoric acid (Phosphomolybdic acid) [>T 77 VB (FHELERMEE )]
ATL—3RK: 100 mL ready to use spray solution for chromatography (c = 8% in 2-propanol)

B Molybdatophosphoric acid spray solution for thin-layer chromatography HMES 1.00480

Molybdatophosphoricacid [J>EU 77 B ]

wE{ b aYnfsl : Reducing compounds, Lipids, Sterols, Steroids [ BTN H ZLEM. I8E. X 70—, A 701 K]

A RTL—&K: 5-10% ethanolic molybdatophosphoric acid.

03 Heat at 120°C until maximal visualisation of the spots.

R Treatment with ammonia vapour produces a colourless background.

B. AT L—&: 20% solution of molybdatophosphoric acid in ethanol or ethylene glycol monomethylether (2-methoxyethanol)

Antioxidants show blue spots after 1-2 min.

D. Kritschevsky, M.C. Kirk, Arch. Biochem. Biophys. 35, 346 (1952)

SRk A. Seher, Fette u. Seifen, Anstrichmittel 61, 345 (1959)

Molybdatophosphoric acid hydrate GR for analysis ACS,Reag. Ph Eur BEES 1.00532
e Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

fRmaE: Ethylene glycol monomethyl ether GR for analysis ACS,Reag. Ph Eur SRS 1.00859

Ammonia solution 25% GR for analysis SRS 1.05432
191 Molybdatophosphoric acid alkaline [ >E& U 7TV (7IVA U E)]

R EYH : Estrogens [TR bAT ]

ATL—BHKI : 8% methanolic solution of molybdatophosphoric acid.

ATL—3FRI: 2.5% aqueous potassium hydroxide or 3% aqueous sodium hydroxide solution.

AR Spray with | and subsequently with Il.

JERR Instead of spraying with Il place the chromatogram into a chamber saturated with ammonia.

STk : B. Hoffmann, J. Chromatog. 34, 269 (1968)
Molybdatophosphoric acid hydrate GR for analysis ACS,Reag. Ph Eur BRES 1.00532
Potassium hydroxide pellets GR for analysis 2 RES 1.05033

fERRE: Sodium hydroxide pellets GR for analysis ISO HRES 1.06498
Ammonia solution 25% GR for analysis RRES 1.05432
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

192 Morin [E—1 /]

R E5) : Aluminiumion [7IVEZULAF ]

A 1% solution of morin in glacial acetic acid. Pronounced light green fluorescence in long-wave UV light.

ik T.V.Toribara, R.E. Sherman, Anal. Chem. 25, 1954 (1953)

R Mori.n dihydrate (C.l. 75660) : —
Acetic acid 96% GR for analysis SEES 1.00062

1,3-Naphthalenediol - phosphoricacid [1,3-F72L>IF—)U- 1) VEE]

e et (q=x7 8 Sugars [#E5E]

ATL—EH: Mixture of 100 mL 0.2% ethanolic 1,3-naphthalenediol solution with 10 mL 85% phosphoric acid.

g Heat 5-10 min at 100-105°C .

Sk V. Prey, H. Berbaek, M. Kausz, Mikrochim. Acta 1961, 968.
1,3-Naphthalenediol

fEREE: ortho-Phosphoric acid 85% GR ISO BEHES 1.00573
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

1,3-Naphthalenediol - sulfuricacid [13-+ 72 LI 4 —)b - FiEg ]

RS Sugars [#E5E1]

Aika: 0.2 % ethanolic solution of 1,3-naphthalenediol.

Alb: 20% sulfuric acid.

AT L—ER: Prepare freshly before use a mixture of equal parts a and b.

BA0IE : Heat 5-10 min at 100-105°C .

ik M. Lato, E. Brunelli, G. Ciuffini, J. Chromatog. 34, 26 (1968)
1,3-Naphthalenediol

RS Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983

Merck Ltd.




1,3-Naphthalenediol- trichloroaceticacid [1,3-+7&2L > A4 —jb- b OO |

BHEAYE Sugars, Uronic acids  [#48. VOB ]
Aka: 0.2% ethanolic 1,3-naphthalenediol solution.
Alb: 20% aqueous trichloroacetic acid solution.
ATL—BH: Mix freshly before use equal parts of a and b.
RN . For ketoses heat 5-10 min at 100-105°C , for uronic acids 10-15 min in a moist atmoshphere (water bath) at 70-80°C .
The presence of collidine and pyridine interferes with the colour reaction. Instead of 1,3-naphthalenediol resorcinol, orcinol
AR (3,5-dihydroxytoluene), phloroglucinol or 1-naphthol may be used. One part trichloroacetic may be replaced by 1/10 part
phosphoric acid.
SRR : S.M. Partridge, Biochem. J. 42, 238 (1948)
1,3-Naphthalenediol
Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur HmES 1.00807
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
SR . 1-Naphthol GR for analysis D ES 106223

3,5-Dihydroxytoluene for synthesis SEES 8.20933

Phloroglucinol (1,3,5-trihydroxybenzene) GR for analysis Reag. Ph Eur BEHES 1.07069

Resorcinol GR for analysis BHES 1.07593

ortho-Phosphoric acid. 85% GR 1SO RHES 1.00573

1-Naphthol - hypobromite [1- 77 b—Jb - XEEKEEIE ] (Sakaguchi reagent)

EHE &5 : Arginine, Guanidine derivatives [ 7)b¥ =, J7ZI VEERK ]

ATL—3KI : Solution of 0.1% 1-naphthol in sodium hydroxide solution (c = 1 mol/L)

ATL—E R Mixture of 100 mL 5% aqueous sodium hydroxide and 2 mL. bromine.

o . Spray with | and then with 1.

3R For the detection of streptomycine it is recommended to spray with a mixture of 50 mL aqueous sodium hypochlorite
solution (13 % activated chlorine) and 50 mL ethanol instead of spraying with II.

STk : R. Acher, C. Cracker, Biochem. biophys. Acta 9, 704 (1952)
1-Naphthol GR for analysis BEHES 1.06223
Sodium hydroxide pellets GR for analysis ISO HRES 1.06498

fERHE: Bromine GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.01948

Sodium hypochlorite solution (6-14% active chlorine) WHES 1.05614

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

1-Naphthol - sulfuricacid [1- 77 b —)b - B ]

et (=x7 R Sugars [#E%E]
RATL—BkK: Mix 10.5 mL 15% ethanolic solution of 1-naphthol, 6.5 mL 97% sulfuric acid, 40.5 mL ethanol and 4 mL water.
e UL Heat 3-6 min at 100°C .
Sk H. Jacin, A.R. Mishkin, J. Chromatog. 18, 170 (1965)
1-Naphthol GR for analysis EES 1.06223
e Sulfuric acid 95-97% GR for analysis I1SO SEES 1.00731

Ethanol absolute GR for analysis ACS,I1SO,Reag. Ph Eur IS 1.00983

1,2-Naphthoquinone-sulfonic acid sodium salt

N2-F+7bF/>-4-R)VKRVE F ) DLE] (Folin reagent)

R EYeE) : Aminoacids [73 /B8]
[T Prepare freshly a solution of 0.2 g 1,2-naphthoquinone-4-sulfonic acid sodium salt in 100 mL 5% aqueous sodium carbonate

ATL—%R: solution.
e Spray and dry the chromatogram at room temperature. No further Treatment.Amino acids show various colours.
. D. Mueting, Naturwissenschaften 39, 303 (1952)

' K.V. Giri et al., Naturwissenschaften 39, 548 (1952)

- 1,2-Naphthoquinone-4-sulfonic acid sodium salt GR for analysis BRES 1.06531
BRI phthog y 8ES

Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur HMES 1.06391

1,2-Naphthoquinone-sulfonic acid sodium salt [1,2-+7 b+ /> -4- RJLR>VEE F U U LE]

B EYE Aromatic amines [ FEHT IV ]
e Dissolve 0.5 g 1,2-naphthoquinone-4-sulfonic acid sodium salt in 95 mL water and add 5 mL glacial acetic acid. Filter off from
insoluble parts.
JERR Inspect the colour of the spots after 30 min.
ik : R.B. Smyth, G.G. McKeown, J. Chromatog. 16, 454 (1964)
- 1,2-Naphthoquinone-4-sulfonic acid sodium salt GR for analysis BEES 1.06531
R : phthoa y 2%

Acetic acid 96% GR for analysis HMmES 1.00062

Merck Ltd.
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1,2-Naphthoquinone-sulfonic acid - perchloricacid [1,2-+7 ~F./>/-4-X)

RHIEEYEl Sterols [RAFA—J]
2T —ET Dissolve 0.1 g 1,2—n§phthoquinone-4—sulfonic acid in a mixture of 50 mL ethanol, 25 mL 60% perchloric acid, 25 mL 37%
formaldehyde solution, and 22.5 mL water.
®hnE Heat at 70-80°C and inspect the development of the spots. First pink, after prolonged heating blue spots.
. E. Richter, J. Chromatog. 18, 164 (1965)
ik C.W.M. Adams, Nature 192, 331 (1961)
1,2-Naphthoquinone-4-sulfonic acid sodium salt GR for analysis HRES 1.06531
e Perchloric acid 60% GR for analysis ACS REES 1.00518
femaiz: Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur SRES 1.04003
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2MES 1.00983

201 1-Naphthylamine [1- +7FJL7 =]

it la=x71 1R 3,5-dinitrobenzoic acid esters, Dinitrobenzamides [3,5- V- FOREBEBI ATV, Y- ARV XTI K]

AT L—BRI 0.5% ethanolic 1-naphthylamine solution.

A7 L—BRI: 10% methanolic potassium hydroxide solution.

e Spray with | and then with II. Spots show red-brown colour.

ik R.G.Rice, G.J. Keller, J.G. Kirchner, Anal. Chem. 23, 194 (1951)
1-Naphthylamine

e Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur RHES 1.00983

Lt Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2 TES 1.06009

Potassium hydroxide pellets GR for analysis BEES 1.05033

Nessler's reagent [ XA T —5 3]

R EYIE) : Alkaloids [ 77)LbABA F]

ATL—3RK: Nessler's reagent (s. spray reagent No. 284)

AR Apomorphine, hydrastinine and physostigmine show colour reaction.
3ZHK : O.E. Schultz, D. Strauss, Arzneimittel-Forsch. 5, 342 (1955)

BRI Nessler's reagent

Ninhydrin [Z>& K> (FAESEHE )]
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RS Amino acids, Amines [ 73 /8. 73]
AT L—Bw: 100 mL ready to use spray solution for chromatography (c = ca. 0.2% in 2-propanol)
fEREE Ninhydrin spray solution for thin-layer chromatography BRES 1.06705
204 Ninhydrin [Z>E R ]
L EYE Amino acids, Amines, Aminosugars [ 73 /8. 73>, 73 /4]
ARTL—BRK: Dissolve 0.3 g ninhydrin in 100 mL 1-butanol and add 3 mL glacial acetic acid.
B. A7 L—BHK: 0.2% ethanolic ninhydrin solution.
e Heat at 110°C until maximal visualization of the spots. For pantothenic acid heat at 160°C .
. R.A. Famy, A. Niederwieser, G. Pataki, M. Brenner, Helv. Chim. Acta 44, 2022 (1961)
Sk : A.R. Patton, P. Chism, Anal. Chem. 23, 1683 (1951)
Ninhydrin GR for analysis ACS,Reag. Ph Eur HEES 1.06762
I Acetic acid 96% GR for analysis HEES 1.00062
PR 1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur BRES 1.01990
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983
Stabilisation of ninhydrin spots :
ATL—BEH]: Mix 1 mL saturated aqueous copper(ll) nitrate solution with 0.2 mL 10% nitric acid and 100 mL ethanol.
g . Spray the ninhydrin spots with the spray solution and place the chromatogram into a chamber with ammonia. The red
copper complex is stable as long as no free hydrogen ions or strong complex forming compounds are present.
STk E. Kawerau, T. Wieland, Nature 168, 77 (1951)
Copper(ll) nitrate trihydrate extra pure HWEmES 1.02752
e Nitric acid 65% GR for analysis ISO HmES 1.00456
fEREtR Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983
Ammonia solution 25% GR for analysis HMES 1.05432

Merck Ltd.




Ninhydrin - cadmium acetate [ = RU > -EffEA R DL ]

R EE Y : Amino acids, Amines [ 73 /. 73]
AT L—ER: Fill up to 500 mL with ethanol a solution of 1 g ninhydrin, 2.5g cadmium acetate and 10 mL glacial acetic acid.
B4R : Heat 20 min at 120°C . This method is more suitable for detecting heterocyclic amines than the procedure using reagent No. 207.
REE
B Dissolve 0.1 g cadmium acetate in 10 mL water, add 5 mL glacial acetic acid and 100 mL acetone and dissolve 1 g ninhydrin.
- This order of the reagents for the preparation of the dip solution must be observed. The solution is stable in the refrigerator.
R After dipping place the chromatogram for colour development 30 min into a chamber containing concentrated sulfuric acid.
Sk J. Barrolier, J. Heilmann, E. Watzke, Hoppe-Seylers Z. physiol. Chem. 309, 219 (1957)
Cadmium acetate dihydrate GR for analysis SRS 1.02003
Ninhydrin GR for analysis ACS,Reag. Ph Eur RS 1.06762
e Acetic acid 96% GR for analysis BEHES 1.00062
PR Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00014
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur H2EES 1.00983
Sulfuric acid 95-97% GR for analysis ISO RRES 1.00731

Ninhydrin - copper(ll) nitrate [ = > & K1) > - 5g&#8 (1I)]  (polychromatic detection)
R EYIH) : Aminoacids [7 3 /]

Aka: Dissolve 0.1 g ninhydrin in 50 mL ethanol and add 10 mL glacial acetic acid and 2 mL 2,4,6-trimethylpyridine.
Alb: 1% ethanolic copper(ll) nitrate solution.
A Before use mix solution a and b in the proportion 50 : 3.
Heat the chromatogram until the colour development is just beginning. In transmitted light the gradual intensification of
b - colours on the warm plate can be observed. Some amino acids show first small points of colours only, they should be marked

with a sharp pencil. In this way one can often detect individual spots which later merge into each other. Some amino acids
show characteristic colours. They differ amongst themselves also in the speed with which coloured products are formed.

ik M. Brenner, A. Niederwieser, Experientia 16, 378 (1960)
Ninhydrin GR for analysis ACS,Reag. Ph Eur HRES 1.06762
Copper(ll) nitrate trihydrate extra pure HEES 1.02752
fEREE: Acetic acid 96% GR for analysis REHES 1.00062
2,4,6-Trimethylpyridine GR for analysis BEES 1.02635
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

Ninhydrin - tin(ll) chloride [ Z=>/& R >/ - BEE&ER (I1)]

EHE &5 : Amines [7 =]

AT Dissolve by heating 2 g ninhydrin in 40 mL water. Add a solution of 0.08 g tin(ll) chloride in 50 mL water and allow to stand.
After filtration of the precipitate store in the refrigerator.

ATL—EHR: Add 50 mL water and 450 mL 2-propanol to 25 mL of the stock solution.

ik R.J. Block, Anal. Chem. 22, 1327 (1950)
Ninhydrin GR for analysis ACS,Reag. Ph Eur RHES 1.06762

fEREE: Tin(l) chloride dihydrate GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.07815
2-Propanol GR for analysis ACS,ISO,Reag. Ph Eur EES 1.09634

208 Nitricacid [ fHE& ]

RS Alkaloids, Amines [ 77)bAOA K, 73Z]

ATL—ERK: Add 50 drops 65% nitric acid to 100 mL ethanol.

S Inspect in UV light. The spray solution may be used in this or higher concentration a!so in TLC for the identification of other
organic compounds. Frequently fluorescent spots appear only after prolonged heating at 120°C .

ik H. Schmid, J. Kebrle, P. Karrer, Helv. Chim. Acta 35, 1864 (1952)

. Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

P Nitric acid 65% GR for analysis ISO BmES 1.00456

4-Nitroaniline diazotised (acidic)

EHEE &5 : Plasticizers [ AT¥E# ]

ATL—3RKI Potassium hydroxide solution in ethanol (c = 0.5 mol/L)

2T —EE Dissqlve 08¢ 4—nitroar)i|ing in 250 mL water, add 20 mL 25% hydrochloric acid and dropwise 5% aqueous sodium nitrite
solution until the solution is colourless.

IR Spray with |, dry 15 min at 60°C and spray with II. Yellow to orange spots.

. J.W. Copius-Peereboom, J. Chromatog. 4, 323 (1960)

Xk D. Braun, Chimia 19, 77 (1965)
4-Nitroaniline for the determination of phenol BEES 1.06760
Sodium nitrite GR for analysis ACS,Reag. Ph Eur RRES 1.06549

RS Hydrochloric acid 25% GR for analysis BRES 1.00316
Potassium hydroxide pellets GR for analysis SRES 1.05033
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00983

Merck Ltd.
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4-Nitroaniline diazotised [4- = tA7 =1V I 7YV = LIE]
Phenols, Phenol carboxylic acids, Coupling amines, Heterocyclic compounds

BihfkawR: [T/l 72/ —VAF R, HET S, BEESLAN]

2T —EH Mix 10 mL 0.1% aqueous 4jnitroani|ine solution with 10 mL 0.2% aqueous sodium nitrite solution and 20 mL 10% aqueous
potassium carbonate solution. Coloured products are formed.

ik A. Sturm, HW. Scheja, J. Chromatog. 16, 194 (1964)
4-Nitroaniline for the determination of phenol HEmES 1.06760

[E3:: 6 Sodium nitrite GR for analysis ACS,Reag. Ph Eur BMES 1.06549
Potassium carbonate GR for analysis ACS,ISO,Reag. Ph Eur WRES 1.04928

4-Nitroaniline diazotised (buffered) [4-—rQ 7= >IT7Y BNy T7—)]

EHEEYH : Phenols [Z7x./—)l]
2T L—EH Mix.under c.ooling 5 mL 0.5% 4-nitroaniline solutjon in hydrochlor!c acid (c = 2 mol/L) with 0.5 mL 5% aqueous sodium
nitrite solution and add 15 mL 20% aqueous sodium acetate solution.
H.G. Bray, W.V. Thorpe, K. White, Biochem. J. 46, 271 (1950)
STk T. Swain, Biochem. J. 53, 200 (1953)
C.F.van Sumere, G. Wolf, H. Teuchy, J. Kint, J. Chromatog. 20, 48 (1965)
4-Nitroaniline for the determination of phenol HmES 1.06760
. Sodium nitrite GR for analysis ACS,Reag. Ph Eur BRES 1.06549
PR Sodium acetate trihydrate GR for analysis indifferent to potassium permanganate ACS,ISO,Reag. Ph Eur WRES 1.06267
Hydrochloric acid 25% GR for analysis MmES 1.00316

R EH

4-Nitrophenyldiazonium fluoborate [4- Z/VARTIBZ cOT7 2V 7V T L]

Phenols, Coupling amines [ 7 x./—Jb, &7z ]

4-7)VARUB- O
ZIWIOTIZILER:

Dissolve 14 g 4-nitroaniline in 30 mL 36% hydrochloric acid and 30 mL water by warming. After cooling at 5°C add a solution
of 8 g sodium nitrite in 20 mL water and then 60 mL 40% hydrofluoboric acid (tetrafluoroboric acid) Filter off the yellow
precipitate, wash with hydrofluoboric acid, ethanol and ether and dry in a vacuum desiccator.

AT L—BRI Prepare freshly a 1% 4-nitrophenyldiazonium fluoborate solution in acetone.
A7 L—BRI: 0.1% methanolic potassium hydroxide solution.
RN . Spray with |, then with II.
. J.H. Freeman, Anal. Chem. 24, 955 (1952)
it H. Seeboth, H. Goersch, Chem. Techn. 15, 294 (1963)
4-Nitroaniline for the determination of phenol BEES 1.06760
Sodium nitrite GR for analysis ACS,Reag. Ph Eur HRES 1.06549
Tetrafluoroboric acid
e Potassium hydroxide solution in methanol c(KOH) = 0.5 mol/L (0.5 N) fWHES 1.09351
Rt Acetone GR for analysis ACS,I1SO,Reag. Ph Eur 2HES 1.00014
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MBS 1.00983
Diethyl ether GR for analysis ACS,ISO,Reag. Ph Eur RES 1.00921
Hydrochloric acid fuming 37% GR ISO BEHES 1.00317

2-Nitroso-1-naphthol-4-sulfonicacid [2- = ~AY -1-+7 b—Jb-4- )UKV ]

RHEEYH : Ironion [8#&A#A>]

ATL—EHR: 0.05% solution of 2-nitroso-1-naphthol-4-sulfonic acid in 70% ethanol.

B Respray with 25% ammonia solution or place the chromatogram into a chamber with ammonia vapours. Green spots.

SR : G.B. Heisig, F.H. Pollard, Anal. Chim. Acta 16, 234 (1957)
2-Nitroso-1-naphthol-4-sulfonic acid

fERERE Ammonia solution 25% GR for analysis MES 1.05432
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983

Orcinol - iron(lll) chloride - sulfuricacid [ AL/ —)b - ta{bEk () - FREE |

R EYeE) : Sugars [#E5E]

Aka: Dissolve 1 g iron(lll) chloride in 100 mL 10% sulfuric acid.

Alb: 6% ethanolic orcinol (3,5-dihydroxytoluene) solution.

A Mix freshly before use 10 mLaand 1 mLb.

B4nIE ; Heat 10-15 min at 100°C .
3,5-Dihydroxytoluene for synthesis SRS 8.20933

R Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur SRS 1.03943
Sulfuric acid 95-97% GR for analysis 1SO SEES 1.00731
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BEHES 1.00983

Merck Ltd.




215 Palladium(ll) chloride [#&1b/XZ T L ()]

L EYE Thiophosphate esters, Sulfur compounds [ F#4 ) VEET X7 )b, FRE(LEH ]
AT L—ER: Dissolve 0.5 g palladium(ll) chloride in 100 mL water containing a few drops 25% hydrochloric acid.
STk J.Baeumler, S. Rippstein, Helv. Chim. Acta 44, 1162 (1961)
I Palladium(ll) chloride (59% Pd) anhydrous, for synthesis HmES 8.07110
et Hydrochloric acid 25% GR for analysis SRES 1.00316

Paraformaldehyde - phosphoricacid [/NZHRIVATILTE R -1 8]

B EYE Solanum steroid alkaloids, Steroid sapogenins [ X704 F7/LbAOA RE¥ER (VS ). A704 FHRTFZV ]
A Dissolve 0.03 g paraformaldehyde in 100 mL 85% phosphoric acid under shaking. The reagent is stable for several weeks.
ik K. Schreiber, O. Aurich, G. Osske, J. Chromatog. 12, 63 (1963)
I Paraformaldehyde extra pure DAC HEES 1.04005
e ortho-Phosphoric acid 85% GR 1SO HEmES 1.00573
217 Perchloricacid [iBiE&HE ]
B EYH : Steroids, Bileacid [ X701 K, BEE ]
A(;i'(j;-lT:l_»fEIﬁﬁHjﬂa ): 20% aqueous perchloric acid solution.
B. (7}\;5-[-[@1?&% ): 60% aqueous perchloric acid solution.
ez . :-Iiéelfa\tt the chromatogram for about 10 min at 150°C until maximal visualisation of the spots. Inspect also in long-wave UV
— H. Metz, Naturwissenschaften 48, 569 (1961)
. S. Hara, M. Takeuchi, J. Chromatog. 11, 565 (1963)
fEREE: Perchloric acid 60% GR for analysis ACS BEES 1.00518
>
218 Perchloric acid - iron(lll) chloride [ @52 - 1Lk (111)] s
RHIEEYH) : Indole derivatives [ 1> F—)LaEEK ] é’
ATL—3K: Mix 100 mL 5% aqueous perchloric acid solution with 2 mL 0.05 M iron(lll) chloride solution. é
AR No reaction with isatin and other oxindole derivatives. _g
32K : T.A. Bennet-Clark, M.S. Tambiah, N.P. Kefford, Nature 169, 452 (1951) <
e Perchloric acid 60% GR for analysis ACS HmES 1.00518 %
e Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur HMmES 1.03943 =
=
219 Phenol - sulfuricacid [ 7 x./—Jb-FiE& ]
R EYeE) : Sugars [#E5E]
AT L—ER: Dissolve 3 g phenol and 5 mL 97% sulfuric acid in 95 mL ethanol.
403 : Heat 10-15 min at 110°C . Brown spots.
STk S. Adachi, J. Chromatog. 17, 295 (1965)
Phenol GR for analysis ACS,Reag. Ph Eur SRES 1.00206
RS Sulfuric acid 95-97% GR for analysis ISO SRS 1.00731
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MBS 1.00983

m-Phenylenediamine [m- 7Tt =L I 7 =

RS Reducing sugars [ @7 ]

AT L—BHK: Dissolve 3.6 g m-phenylenediamine dihydrochloride in 100 mL 70% ethanol.
®hniE Heat briefly at 105°C .

AR Intensely fluorescent colours in UV light.

3K S.S. Chernick, I.L. Chaikoff, S. Abraham, J. Biol. Chem. 193, 793 (1951)
. m-Phenylenediamine dihydrochloride

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

p-Phenylenediamine - phthalicacid [p- 7T ZL > I 73> -T72)VEE]

L deet =y 78 Conjugated 3-ketosteroids [3- 7 F X704 Fig&iE ]
ATL—3RK: Dissolve 0.9 g p-phenylenediamine and 1.6 g phthalic acid in 100 mL 1-butanol, saturated with water.
0 Heat at 100-110°C . Yellow to orange spots.
32k : B.P. Lisboa, Acta Endocrinol. 43, 47 (1963)
B.P. Lisboa, J. Chromatog. 16, 136 (1964)
1,4-Phenylenediammonium dichloride for synthesis BRES 8.22297
fEREEE Phthalic acid GR for analysis SRS 1.09611
1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur 2WHES 1.01990

Merck Ltd.
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1,2-Phenylenediamine - sulfuricacid [12- 7z Z LI 7 X -FiEg ]

et eyl Dehydroascorbicacid [7t& FO7ZXJ)LEVEE]
AT L—ER: Dissolve 0.1 g 1,2-phenylenediamine in a mixture of 50 mL sulfuric acid (c = 0.05 mol/L) and 50 mL ethanol.
STk S.Ogawa, J. Pharm. Soc. Japan 73, 59 (1953)
1,2-Phenylenediamine GR for analysis HRES 1.07243
[:3::Fie- 3 Sulfuric acid for 1000 mL c(H,S04) = 0,05 mol/L (0,1 N) Titrisol® WHES 1.09984

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00983

1,2-Phenylenediamine - trichloroaceticacid [1,2- 7z =L > ~-~J)oO

AEFE |

RE &5 - a-ketoacids [a-% FER]
AT L—BHK: Dissolve 0.05 g 1,2-phenylenediamine in 100 mL 10% aqueous trichloroacetic acid solution.
BN Heat the chromatogram at 100°C for not more than 2 min. Green fluorescent spots in long-wave UV light.
oy T. Wieland, F. Fischer, Naturwissenschaften 36, 219 (1949)
. 0. Wiss, Hoppe-Seylers Z. physiol. Chem. 293, 106 (1953)
p— 1,2-Phenylenediamine GR for analysis BEES 1.07243

Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur

MmES 1.00807

Phenylfluorone [Z7 T Z)L7)bA O]

RIS YH Germaniumion [ZIVRZ I LAF ]
ATL—7E K 0.05% solution of phenylfluorone in a mixture of 3 parts ethanol and 1 part 37% hydrochloric acid.
SR : |.M. Ladenbauer, K. Bradacs, F. Hecht, Mikrochim. Acta 1954, 388.
Phenylfluorone
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983

Hydrochloric acid fuming 37% GR ISO

RHES 1.00317

Phenylhydrazine [Z7xTZ)bE RSV ]

L EYE Dehydroascorbicacid [7& FOFZXO)LEVEE]
AT L—ER: Dissolve 0.3 g phenylhydrazine and 0.45 g sodium acetate in 10 mL water.
s Phenylhydrazine GR for analysis HWRES 1.07251
femst: Sodium acetate anhydrous GR for analysis ACS,Reag. Ph Eur RRES 1.06268
226 Phosphoricacid [ 1) > ]
B EYE Sterols, Steroids [ A7 H—/b. AF7AA K]
ARTL—BR&: Mix 85% phosphoric acid with water 1: 1 (volume)
B. A7 L—HK: 15% methanolic phosphoric acid solution.
g . Spray thg layer thoroqghly until transparent anq heat 15-30 min at 120°C . The individual sterols or steroids require varying
heating times for attainment of maximal colour intensity or fluorescence.
S All compounds of this class show fluorescence in long-wave UV light. Larger amounts of substance yield spots which are
visible in daylight.
SCHR R. Neher, A. Wettstein, Helv. Chim. Acta 34, 2278 (1951)
S ortho-Phosphoric acid 85% GR 1SO BEES 1.00573
PR Methanol GR for analysis ACS,ISO,Reag. Ph Eur HRES 1.06009
227 Phosphoric acid - bromine [ > -82%]
REIEEYH Digitalis glycosides [ ¥F % ) RERHEA |
ATL—3RKI . 10% aqueous phosphoric acid solution.
2FL—EHE Mix 2 mL saturayed agueous potassium bromide solution, 2 mL saturated aqueous potassium bromate solution and 2 mL
25% hydrochloric acid.
ik L. Fauconnet, M. Waldesbuehl, Pharm. Acta Helv. 38, 423 (1963)
ortho-Phosphoric acid 85% GR 1SO BEHES 1.00573
e Potassium bromide GR for analysis ACS,Reag. Ph Eur RHES 1.04905
Lt Potassium bromate GR for analysis ACS,ISO,Reag. Ph Eur 2EES 1.04912
Hydrochloric acid 25% GR for analysis BEES 1.00316
228 Picricacid [EZ ) V]
B EYE : Epoxides [ ITRF K]
AT L—BR: 0.05 M ethanolic picric acid solution.
B Place jthg sprayed chromapogram 30 minintoa chamber with ether/ethanol/glacial acetic acid (80+20+1) and subsequently
1-2 min into a chamber with ammonia vapours. Orange spots on yellow background.
STk : J.A. Fioriti, R.J. Sims, J. Chromatog. 32, 761 (1968)
Picric acid
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur H2EES 1.00983
fEREE: Diethyl ether GR for analysis ACS,ISO,Reag. Ph Eur SRS 1.00921

Acetic acid 96% GR for analysis

HmES 1.00062

Ammonia solution 25% GR for analysis

HMES 1.05432

Merck Ltd.




Picricacid-alkali [EZ U >B-77)LAY ] (Jaffe reagent)

et eyl Creatinine, Glycocyamidine [ZL7FZ>. AV T7 IV V]
AT L—ARK : 1% ethanolic picric acid solution.
RTL—&®: 5% ethanolic potassium hydroxide solution.
iz Spray with |, dry and spray with Il. Orange colour.
3Tk : R. Williams, Biochem. Inst. Stud. IV, University of Texas, Publ., Austin/Texas No. 5109, 205 (1951)
Picric acid
[Edz B Potassium hydroxide pellets GR for analysis SEES 1.05033

Ethanol absolute GR for analysis ACS,I1SO,Reag. Ph Eur 2 ZES 1.00983

Picric acid - perchloricacid [ EZ7 1) & - BIEHEE ]

RS : N%-3B-hydroxysteroids [ A>-3B-KEB{tRA 7041 K]
AT L—BK: Dissolve 0.1 g picric acid in a mixture of 36 mL glacial acetic acid and 6 mL 70% perchloric acid.
B Heat 3-5 min at 70-80°C . Yellow-red spots.
SCHR - W.R. Eberlein, J. Clin. Endocrinol. 25, 288 (1965)
Picric acid
fEREE: Acetic acid 96% GR for analysis BEES 1.00062
Perchloric acid 70-72% GR for analysis ACS,I1SO,Reag. Ph Eur 2EES 1.00519
231 Picryl chloride [#&1bEZ I ]
R EYIE) : Hydroxylamines, Hydrazines, Pyridine derivatives [t FEF2)L7X>, E FSUY B IVEEHK]
ATL—ERK: 0.5-1.5% ethanolic picryl chloride solution.
03 : Place the chromatogram into a chamber with ammonia.
. W.F.J. Cuthbertson, D.M. Ireland, W. Wolff, Biochem. J. 55, 669 (1953)
3Rk J.M. Bremner, Analyst 79, 198 (1954)
Picryl chloride (2-chloro-1,3,5-trinitrobenzene)
[E3::Eie- Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MBS 1.00983
Ammonia solution 25% GR for analysis BEES 1.05432
232 Pinacryptol yellow [E+Z U7 b—)b1AITHO—]
RS Alkylsulfonic acids, Arylsulfonic acids [ 7/UFIVRIVER>VEE. 7 IVRIVEVEE]
AT L—BK: 0.05-0.1% aqueous pinacryptol yellow solution. Yellow to orange fluorescence in long-wave UV light.
STk J. Borecky, J. Chromatog. 2, 612 (1959)
RS Pinacryptol yellow LAB EES 1.09723
233 Potassium hexacyanoferrate(ll) [ANFH7 /8 () BAHU T L]
bt (A= Iron(llion [ #k (Ill) 47>/ ]
ATL—8HK: Freshly prepared 2% aqueous solution of potassium hexacyanoferrate (l1).
ik F.H. Burstall, G.R. Davies, R.P. Linstead, R.A. Wells, J. Chem. Soc. 1950, 516.
e Potassium hexacyanoferrate(ll) trihydrate GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.04984

Potassium hexacyanoferrate(ll) - hydrogen peroxide [NFH<7 /8K ()EEA ) U L - BB LIKER]

RS Barbiturates [/\/LEY—)VEE]

2FL—ET| Dissolve 0.1 g potassium hexacyanoferrate(ll) in 100 mL water containing 0.5 mL 37% hydrochloric acid. Add to 10 mL of this
solution 5 g ammonium chloride and make up to 100 mL with water.

ATL—BRKI: 30% hydrogen peroxide solution.

ATL—B®&N: 10% aqueous potassium carbonate solution.

iz . Spray with | and dry at 100°C . After cooling spray with Il and heat 30 min at 150°C . Spray with Il for intensivation of the
yellow and red spots. This reaction may be applied after detection with mercury(l) nitrate.

STk H. Weichsel, Mikrochim. Acta 1965, 325.
Potassium hexacyanoferrate(ll) trihydrate GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.04984
Ammonium chloride GR for analysis ACS,1SO,Reag. Ph Eur BAHES 1.01145

[E3::Eie- Potassium carbonate GR for analysis ACS,ISO,Reag. Ph Eur BMES 1.04928
Hydrochloric acid fuming 37% GR ISO BHES 1.00317
Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO HMES 1.07209

235 Potassium hexacyanoferrate(lll) [NFH 7 /& (N BEAVDL(T VTR D L)]

RS Adrenaline, Adrenaline derivatives [ 7 KL+, 7 KL+ 1) V&K ]

ATL—7ER: Dissolve 0.1 g potassium hexacyanoferrate(lll) in 100 mL 0.5% sodium hydroxide solution. Spots show red colour.

SCHR A.H. Beckett, M.A. Beaven, A.E. Robinson, J. Pharm. Pharmacol. 12, 203 T (1960)

. Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur BWRES 1.04973

Sodium hydroxide solution min. 10% (1.11) GR for analysis BEES 1.05588

Merck Ltd.
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Potassium hexacyanoferrate(lll)

INFHT7 /8 WNEEATL (T )7 4EHY) T L) (thiochrome reaction)

BRI EYE) : VitaminB1 [ 4 X > B1]

BAika: 1% aqueous potassium hexacyanoferrate(lll) solution.

Ak b: 15% aqueous sodium hydroxide solution.

ATL—7EK: Mix 1.5 mL a with 20 mL water and add 10 mL b. After drying inspect in long-wave UV light.

3K D. Siliprandi, N. Siliprandi, Biochim. et biophys. Acta 14, 52 (1954)

. Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur BWRES 1.04973
Sodium hydroxide solution min. 27% (1.30) GR for analysis BEES 1.05591

Potassium hexacyanoferrate(lll) - iron(lll) chloride

INFYT7/EHRANBEAY DL (T )T A ) U L) -8k ()]

Reducing compounds, Phenols, Amines, Thiosulfates, Isothiocyanates [ ETEDNH2LEW. 7./ —Ib. 7. FF

kel B, AV F4Y T B ]
Aka: 1% aqueous potassium hexacyanoferrate(lll) solution.
BRDb: 2% aqueous iron(lll) chloride solution.
AT L—ER: Mix freshly before use equal parts of a and b.
oz Spray with hydrochloric acid (c = 2 mol/L) for intensivation of colours.
G.M. Barton, R.S. Evans, J.A.F. Gardner, Nature 170, 249 (1952)
ik M. Gillio-Tos, S.A. Previtera, A. Vimercati, J. Chromatog. 13, 571 (1964)
H. Wagner, L. Hoerhammer, H. Nufer, Arzneimittel-Forsch. 15, 453 (1965)
Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur MBS 1.04973
[Edz B Iron(lll) chloride hexahydrate GR for analysis ACS,Reag. Ph Eur BEES 1.03943
Hydrochloric acid 25% GR for analysis BHES 1.00316

Potassium hexacyanoferrate(lll) - phosphate buffere

INFHIT7 /%N BAVIL (T T ACAYDL)- ) VEINY 7 7—]

R EYIH) : Adrenaline [7 FL+1) ]
ATL—3RK: 0.44% solution of potassium hexacyanoferrate(lll) in phosphate buffer solution, pH 7.8.
san . Noradrenaline appears as brown red spots, adrenaline as light red and methyladrenaline as white spots on yellow-brown
AR
background.
STk : S. Senoh, B. Witkop, J. Am. Chem. Soc. 81, 6222 (1959)
e Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur WRES 1.04973
e di-Sodium hydrogen phosphate solution (buffer stock solution) 1/15 mol/L MmES 1.06587

Potassium hexacyanoferrate(lll) - potassium hexacyanoferrate(ll)

INFHIT7 /8 NNBEAVDL( T )T ACH )DL -NFHTT7 /3K () BA) T L]

Rt EYnf) : Morphine [E/LEX]
A Dissolve 57 mg potassium hexacyanoferrate(lll) and 7.8 mg potassium hexacyanoferrate(ll) in 100 mL water.
STHK : H.J. Kupferberg, A. Burghalter, E.L. Way, J. Chromatog. 16, 558 (1964)
s Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur SRES 1.04973
bR Potassium hexacyanoferrate(ll) trihydrate GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.04984

Potassium hydroxide methanolic [7KB&{t D UL - A2/ — VAR ]

Coumarins, Anthragquinone glycosides, Anthraquinone aglycones

ButifaiA: TP A A L VEY)
AT L—BK: 5% methanolic potassium hydroxide solution. Inspect the chromatogram after drying in daylight and in long-wave UV light.
. Z. Ledinova, |.M. Hais, Ceskolov. farm. 9, 401 (1960)
3Rk L. Hoerhammer, H. Wagner, G. Bittner, Arzneimittel-Forsch. 13, 537 (1963)
e Potassium hydroxide pellets GR for analysis HEES 1.05033
Rt Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009
241 Potassium iodide - hydrogen sulfide [ I71tA ) 7 L - Ffbk3R ]
BHIEAYH Heavy metalions [E&£EA 4]
ATL—BH]: 2% aqueous potassium iodide solution.
g . Dry the plate after spraying anc_l place it into a chamber saturgted yvith ammonia vapours. After afew minutes.place the
plate into a second chamber with hydrogen sulfide gas. Caution! : Hydrogen sulfide is poisonous and explosive!
STk H. Seiler, M. Seiler, Helv. Chim. Acta 43, 1939 (1960)
Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043
e Ammonia solution 25% GR for analysis REES 1.05432
fRRER: Iron(ll) sulfide fused, sticks ~ 1 cm MBS 1.03956
Hydrochloric acid 25% GR for analysis HEES 1.00316

Merck Ltd.




Potassium iodide -starch [3U{bAU DL -T> T ]

R EH) : Peroxides [ iBE&t4] ]

2FL—EE Sg\(/jvé%? mixture of 40 mL glacial acetic acid and 10 mL 4% aqueous potassium iodide solution a spatula-tipful of zinc

ATL—BK: Freshly prepared 1% aqueous starch solution.

b After ﬁltering off zinc powder, spray with |, dry 5 min at room temperature and spray with Il until the layer is transparent.
Peroxides show blue spots by formation of free iodine.

ik E. Stahl, Chemiker-Ztg. 82, 323 (1958)
Potassium iodide GR for analysis ISO,Reag. Ph Eur IS 1.05043

S Zinc powder GR for analysis particle size < 45 pm MmES 1.08789
Starch soluble extra pure HMmES 1.01253
Acetic acid 96% GR for analysis RHES 1.00062

243 Potassium iodine platinate [ 3 V{tAH ) T LABERIE]

R EYIE) : Alkaloids [ 77/LAOA K]

2L —ET Add to 5 mL 5% hexachloroplatinic(IV) acid solution 45 mL 10% aqueous potassium iodide solution and 100 mL water.
Prepare freshly before use.

3K J. Smith, Chromatographic and Electrophoretic Techniques, W. Heinemann, London 1969, Vol. |, p. 519.

o Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043
Hexachloroplatinic(IV) acid solution about 10% (3.8% Pt) GR for analysis BEHES 1.07341

244 Potassium iodine platinate [ 37{tAHY U LBESIE ]
L deet =y 7R Alkaloids, Organic compounds containing nitrogen [ 77)bA04 K, BRSEEHILEY]
2T —EH Add to 3 mL 10% hexachloroplatinic(IV) acid solution 97 mL water and 100 mL 6% aqueous potassium iodide solution.

Prepare freshly before use.

R. Munier, Bull soc. chim. France 19, 852 (1952)

Sk : R. Hilz, F.F. Castano, G.A. Lightbourne, J. Lab. Clin. Med. 54, 632 (1959)

J— Hexachloroplatinic(IV) acid solution about 10% (3.8% Pt) GR for analysis BEHES 1.07341
Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043
Potassium iodine platinate [ 32{tH Y 7 LASEEE | 5 B4 .

ax ~cI>714—H

R EYH Ketosteroids [4 FXFHA K]

2T —ET Add to 5 mL 5% hexachloroplatinic(lV)acjd solution in hydrpchloric acid (c= 1 mol/L) 45 mL 10% aqueous potassium iodide
solution and 100 mL water. The reagent is stable for some time when stored in the dark.

e After spraying rinse out the excess reagent with water.

SCHR - R.T. Burton, A. Zaffaroni, E.H. Keutmann, J. Clin. Endocrinol. 8, 618 (1958)
Potassium iodide GR for analysis ISO,Reag. Ph Eur BRES 1.05043

fEREE: Hexachloroplatinic(IV) acid hexahydrate ( ~ 40% Pt) for synthesis BEES 8.07340
Hydrochloric acid for 1000 mL c(HCI) = 1 mol/L (1 N) Titrisol® WEES 1.09970

246 Potassium permanganate alkaline [38<>AVEEAU T L (7IVAUME)]
L EYE : Reducing compounds, Aromatic polycarboxylic acids [N DH BLEH. BERAR HIVRVE
AT L—ER: Add to 1% aqueous potassium permanganate solution an equal volume of 5% aqueous sodium carbonate solution.
. 0.B. Maximoyv, L.S. Panthinkhina, J. Chromatog, 20, 150 (1965)
SRk 1.M. Hais, K. Macek, Papierchromatographie |, G. Fischer, Jena 1958, p. 735.
R Potassium permanganate

Sodium carbonate anhydrous GR for analysis ISO SRES 1.06392

Potassium permanganate alkaline [&B>AEAH U TL (7 )VAH V)]

R EYH : Sugars, Polyalcohols [ #&4%8, R 77)La—)L]
A Dissolve 0.5 g potassium permanganate in 100 mL sodium hydroxide solution (c = 1 mol/L)
iz After spraying heat the plate at 100°C .
Sk G.W. Hay, B.A. Lewis, F. Smith, J. Chromatog. 11, 479 (1963)
Tt Potassium permanganate
e Sodium hydroxide solution for 1000 mL ¢(NaOH) = 1 mol/L (1 N) Titrisol® BEHES 1.09956
248 Potassium permanganate neutral [B > AHVEEH ) U L (FHE)]
RS Easily oxidisable compounds [&AZ BT 215 ]
ATL—EH]: 0.05% aqueous potassium permanganate solution.
e Potassium permanganate

Merck Ltd.
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Potassium permanganate - sulfuric acid (universal reagent)

DB VAVEN) D L - REEE (hE28HEE )

ATL—BH: Dissolve 0.5 g potassium permanganate in 15 mL 97% sulfuric acid. Caution! : Manganese heptoxide is explosive!
Sk H. Ertel, L. Horner, J. Chromatog. 7, 268 (1962)
N Potassium permanganate
AR Sulfuric acid 95-97% GR for analysis ISO SEES 1.00731

1-(2-Pyridylazo)-2-naphthol (PAN) [1-(2- E1J)L77 Y )-2- 7 ~—Jb (PAN)]

B2 - Lead ion, Cadmium ion, Cobalt ion, Copper ion, Manganese ion, Nickel ion, Zinc ion, Uranyl ion

[BRAFV ARIVLAFY DNV ATV IVAVAA Y Z T IvAF 2 BIRAF V. D5 )1 F ]

AT L—aAR: 0.25% ethanolic solution of PAN.

RN Place the plate into a chamber with ammonia vapours.

H. Seiler, M. Seiler, Helv. Chim. Acta 44, 939 (1961)

Sk : F.W.H.M. Merkus, Pharm. Weekblad 98, 947 (1963)
1-(2-Pyridylazo)-2-naphthol (PAN) metal indicator Reag. Ph Eur BHES 1.07531
[E3:: 6 Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983
Ammonia solution 25% GR for analysis BmES 1.05432

1-(2-Pyridylazo)-2-naphthol (PAN) - cobalt(ll) nitrate

[1-2- VD)LY )-2-+7 b—JU (PAN) - BEEE O/ \)L k (II)]

L EYE : Steroid glucuronides [ A7 A4 K4/L7AOZ K]
ATL—3RKI Mix freshly before use 1 part 0.4% ethanolic PAN solution and 4 parts methylene chloride (by volume)
2FL—EHE Mix 8 mL 0.8% aqueous cobalt(ll) nitrate solution with 4 mL acetate buffer solution (c = 0.2 mol/L ;pH 4.6) and fill up to 100
mL with water.
ez . Spray with | until the layer is evenly yellow, dry and spray with Il. Glucuronides show rapidly fading violet spots, the colours
of which turn greenish on drying.
Sk 0. Cr_py, O. Judas, B. Lachese, J. Chromatog. 16, 340 (1964)
1-(2-Pyridylazo)-2-naphthol (PAN) metal indicator Reag. Ph Eur MBS 1.07531
Cobalt(ll) nitrate hexahydrate GR for analysis REHES 1.02536
N Buffer solution (acetic acid/sodium acetate) traceable to SRM from NIST and PTB pH 4.66 (20°C ) WRES 1.07827
femmER: CertiPUR
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983
Dichloromethane GR for analysis ACS,ISO,Reag. Ph Eur @ES 1.06050
252 Quercetin [T ILEF /]
R4 - Cations of the hzdroggn sulﬁde\gioup, Alumjnium ion, Magnesium\ion, Ur_an_yl ion,TgngstaEe ion R N
[BACKERDBAF > TIVEZTLAFT Y IRV TLAFT Y D5 ZWAF 2 BV GRTVEBEAA V]
ATL—BH: 0.2% ethanolic quercetin solution.
e Spray with 25% ammonia solution or place into a chamber with ammonia. In long-wave UV light fluorescing spots.
- A. Weiss, S. Fallab, Helv. Chim. Acta 37, 1253 (1954)
. E. Pfeil, A. Friedrich, T. Wachsmann, Z. anal. Chem. 158, 429 (1957)
Quercetin
fEREE: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RES 1.00983
Ammonia solution 25% GR for analysis BmES 1.05432
253 Quinalizarin [T ILEF ]
R &5 : Cations [BE1#4>]
ATL—EK: 0.05% solution of quinalizarin in 70% ethanol.
o . Place the chromatogram into a chamber saturated with ammonia vapours.
STk O.H. Johnson, H.H. Krause, Anal. Chim. Acta 11, 128 (1954)
1,2,5,8-Tetrahydroxyanthraquinone (quinalizarin)
fEREE . Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis SRES 1.05432
254 p-Quinone [p-F/ 1]
RHIEEYHl Ethanolamine [T%./—JL773>]
A Dissolve 0.5 g p-benzoquinone (p-quinone) in a mixture of 10 mL pyridine and 40 mL 1-butanol.
AR After spraying red spots of ethanolamine will appear immediately. Choline shows no reaction.
p-Benzoquinone for synthesis WHES 8.02410
e 1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur SEES 1.01990
Pyridine GR for analysis ACS,Reag. Ph Eur BEES 1.09728

Merck Ltd.




Resorcinol - zinc chloride - sulfuricacid [ L'V IV / —)b - 5k #0$A - Bi

L EYE Plasticizers (especially phthalate esters) [ BJ¥8% ( 7 ZJVEET X7 /L )]

AT L—ARK : Add to a 20% ethanolic resorcinol solution some zinc chloride.

ATL—BK: Sulfuric acid (c = 2 mol/L)

ATL—B®N: 40% aqueous potassium hydroxide solution.

g . Spray with |, heat 10 min at 150°C , spray with I, heat 10 min at 120°C and spray with Ill. Orange spots
on yellow background.

. J.W. Copius-Peereboom, J. Chromatog. 4, 323 (1960)

S D. Braun, Chimia (Switz.) 19, 77 (1965)
Resorcinol GR for analysis SRES 1.07593
Zinc chloride GR for analysis ACS,I1SO,Reag. Ph Eur 2MES 1.08816

[E3::Eie- Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983

Sulfuric acid 95-97% GR for analysis ISO

MES 1.00731

Potassium hydroxide pellets GR for analysis

RHES 1.05033

Resorcyl aldehyde - sulfuricacid [ LV IV L7 L7 E R - Eig ]

RS 16-dehydrosteroids  [16- 7t FOX 7041 K]
Bika: 0.5% solution of resorcyl aldehyde in acetic acid.
BRDb: 5% sulfuric acid solution in glacial acetic acid.
ATL—3RK: Mix freshly before use equal parts of a and b.
03 : Heat at 100-110°C until maximal visualisation of the spots.
Sk D.B. Gower, J. Chromatog. 14, 424 (1964)
Resorcyl aldehyde
RS Acetic acid 96% GR for analysis SRES 1.00062
Sulfuric acid 95-97% GR for analysis ISO SEES 1.00731
257 RhodamineB [O—4 X/ B] (general spray reagent)
RTL—BHK: 0.025-0.25% ethanolic solution of rhodamine B. Inspect in long-wave UV light.
ik H.P. Kaufmann, J. Budwig, Fette u. Seifen, Anstrichmittel 53,390 (1951)
I Rhodamine B (C.I. 45170) for microscopy H@mES 1.07599
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983
258 Rhodamine6 G [E—4% =2 6G]
BRI EYE) : Lipids [fgE ]
VA Dissolve 0.001 g rhodamine 6 G in 100 mL acetone. Inspect in long-wave UV light.
ik R.F. Witter, G.V. Marinetti, A. Morrison, Arch. Biochem. Biophys. 68, 15 (1957)
R Rhodamine 6 G : _
Acetone GR for analysis ACS,1SO,Reag. Ph Eur #MES 1.00014
259 Rhodanine [A—%=/]
RS Carotenoid aldehydes [AB87 /4 R7)ILTER]
AT L—BRI 1-5% ethanolic solution of rhodanine.
AT L—ERI: 25% ammonia solution or 27% aqueous sodium hydroxide solution.
AR Spray with |, then with Il and dry the chromatogram.
32k : A. Winterstein, B. Hegedues, Chimia (Switz.) 14, 18 (1960)
Rhodanine
{EREE: Ammonia solution 25% GR for analysis HEES 1.05432

Sodium hydroxide solution min. 27% (1.30) GR for analysis

BRES 1.05591

Rhodizonic acid sodium salt [AYY VEESF K1) D]

B EYE Barium ion, Strontiumion [/NUDILAF Y, A RAVFILAF V]
AT L—ARK : 1% aqueous solution of sodium rhodizonate.
RTL—E#: 25% ammonia solution.
ik T.V. Arden, F.H. Burstall, G.R. Davies, J.A. Lewis, R.P. Linstead, Nature 162, 691 (1948)
B Rhodizonic acid disodium salt indicator for sulfate titration 2RFES 1.06595
R =

Ammonia solution 25% GR for analysis

HmES 1.05432

Merck Ltd.
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261 Rubeanicacid [JLX7 V]

LAY - Lead ion\, Cobalt\\ion, Coppgr ion_, Manganesg ior‘],\NickeI\ion,_l\/lercury ion,?ismuth ion N . .
[BAAA >, JINVNAF U SBAF D IUAVAT Y, ZwTrbAF >, KEBAF Y EARRAF ]
ATL—BRI : 0.5% ethanolic solution of rubeanic acid.
ATL—3RI: 25% ammonia solution.
o . Spray with |, dry briefly, then spray with Il or place the chromatogram into a chamber with ammonia vapours.
. F.W.H.M. Merkus, Pharm. Weekblad 98, 955 (1963)
SRk J.A. Lewis, J.M. Griffiths, Analyst 76, 388 (1951)
Rubeanic acid GR for analysis BRES 1.00629
fEREE . Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Ammonia solution 25% GR for analysis SEES 1.05432

262 Silver nitrate [ A4E£$R ]
BRI EYE) : Phenols [7x./—)l]

Add with stirring 1 mL saturated aqueous silver nitrate solution to 20 mL acetone, then add water dropwise until the

ATL—BR: precipitated silver nitrate has just dissolved. Light pink to deep green spots are yielded.
STk W.J. Burke, A.D. Potter, R.M. Parkhurst, Anal. Chem. 32, 727 (1960)

e Silver nitrate GR for analysis ISO,Reag. Ph Eur BEES 1.01512
e Acetone GR for analysis ACS,I1SO,Reag. Ph Eur SRES 1.00014

A

Silver nitrate -ammonia [BEEEE- 77>E=77]1 (Dedonder reagent) I o]
R EEYH : Sugars, Sugar alcohols [ #5%8. #&77)LO—)V]

Add with stirring 1 mL saturated aqueous silver nitrate solution to 20 mL acetone, then add water dropwise until the silver

ATL—ER: nitrate just dissolves.
403 : Spray the chromatogram liberally from both sides.
Place the moist chromatogram 1 hour into a chamber saturated with ammonia vapours (protected against light) Then heat
S0 the chromatogram at 80°C until the paper background has turned light brown, and remove the excess silver nitrate with
10% sodium thiosulfate solution. After rinsing for 2 hours under running water dry the chromatogram.
ik C. Petronici, G. Safina, Chem. Abstr. 47, 11297 (1953)
Silver nitrate GR for analysis ISO,Reag. Ph Eur HWEES1.01512
s Sodium thiosulfate pentahydrate GR ACS, ISO BEES 1.06516
PR Acetone GR for analysis ACS,ISO,Reag. Ph Eur #RES 1.00014
Ammonia solution 25% GR for analysis MES 1.05432

Silver nitrate - ammonia [FEE&ERE - 77>E =771 (Tollens or Zaffaroni reagent)

R EYHl Reducing compounds [ETTEDH BLEH ]
Bika: Silver nitrate solution (c = 0.1 mol/L)
BiEDb: Ammonia solution (c = 5 mol/L)

Mix a and b in the ratio 1: 5 freshly before use.

ATL—BR: Caution! : Formation of explosive silver azide by prolonged standing.
o . Heat 5-10 min at 105°C until the dark spots have become most intense.
STk A.C. Bath-Smith, R.G. Westall, Biochim. et biophys. Acta 4, 427 (1950)
s Silver nitrate solution c(AgNOs) = 0.1 mol/L (0.1 N) 2 EES 1.09081
e Ammonia solution 25% GR for analysis BRES 1.05432

Silver nitrate - ammonia - fluorescein [FEEREE- 77 &7 - JIbA LA ]

R EYnes) : Halogenions [/\NEZ A A1

ATL—ERK : Dissolve 1 g silver nitrate in 100 mL ammonia solution (c = 0.5 mol/L)

ATL—BR: 0.1% ethanolic fluorescein solution.

iz Spray with |, dry briefly and spray with II.

ik H. Seiler, T. Kaffenberger, Helv. Chim. Acta 44, 1282 (1961)
Silver nitrate GR for analysis ISO,Reag. Ph Eur EES 1.01512

s Fluorescein (C.I. 45350)

bR Ammonia solution 25% GR for analysis BEHES 1.05432

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983

Silver nitrate - ammonia - sodium chloride [FEE&EE- 77 E =7 -8t F b U L]

RIS YH Thioacids [ FA4E ]

Mix freshly before use 50 mL silver nitrate solution (c = 0.1 mol/L) with 50 mL 10% ammonia solution.

ATL—@RI Longer standing may lead to formation of explosive silver azide!
ATL—BR&: 10% aqueous sodium chloride solution.
g . Spray with |, then dry and spray with Il. Expose the chromatogram to daylight until the yellow-brown
spots have attained maximum colour intensity.
Silver nitrate solution c(AgNO3) = 0.1 mol/L (0.1 N) fWHES 1.09081
RS Ammonia solution 25% GR for analysis SEES 1.05432
Sodium chloride GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.06404
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Silver nitrate - ammonia - sodium methoxide [RHERER- 7 EZ7 -F bUDTLARFI K]

L EYe Sugars [#E5E]
Aka: 0.3% methanolic silver nitrate solution.
BARb: Ammonia gas saturated methanol.
B Dissolve 7 g sodium in 100 mL methanol.
AT L—BK: Mix freshly before use 20 mL a, 4 mL b and 8 mL c.
e Heat 10 minat 110°C .
Silver nitrate GR for analysis ISO,Reag. Ph Eur BMES 1.01512
R . Sodium rod diameter 2.5 cm (protective liquid: paraffin oil) WEES 1.06260

Methanol GR for analysis ACS,ISO,Reag. Ph Eur

RHES 1.06009

Ammonia solution 25% GR for analysis

MES 1.05432

Silver nitrate - bromophenol blue [#EESR - 7O€ 7 ./ —)L7)L—] (Wood reagent)

EHE &5 : Purines [ 1) >]
2T L —E Dissolve 0.2 g bromophenol blue in 50 mL acetone and add 50 mL 2% aqueous silver nitrate solution. The reagent is stable
A for about one week.
g . After development in acidic solvents dry the chromatogram and place into a chamber with ammonia. Then remove the
’ excess ammonia by hot air and spray.
STk H. Michl, F. Harberler, Mh. Chem. 85, 779 (1954)
Bromophenol blue indicator pH 3.0-4.6 ACS,Reag. Ph Eur HMmES 1.08122
RS Silver nitrate GR for analysis ISO,Reag. Ph Eur EES 1.01512

Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014

Silver nitrate - fluorescein [fEEEER - 7ILA L 1>/ ]

RS Alkylsulfonic acids, Arylsulfonic acids [ 7/VFIVRIVER VB 7 IVRIVEVEE]
Afka: 10% aqueous silver nitrate solution.
Bkb: 0.2% ethanolic fluorescein sodium solution.
ATL—7ERK: Mix freshly before use 10 mL a and 50 mL b. Yellow spots on salmon-pink background.
ik F.H. Pollard, G. Nicklas, K.W.C. Burton, J. Chromatog. 8, 507 (1962)
' C.M. Coyne, G.A. Maw, J. Chromatog. 14, 552 (1964)
Silver nitrate GR for analysis ISO,Reag. Ph Eur #RES 1.01512
fERRE: Fluorescein sodium (C.l. 45350) extra pure 2RES 1.03992

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fWHES 1.00983

Silver nitrate - formaldehyde [ FEESER - RIVLATILTE K]

Chlorinated insecticides (e.g. Dieldrin, Aldrin, Lindane) [$ER{LAMEBENIZFRERF (T IV KU >,

Brita FIVRUY UYFUE)]

ATL—3RKI Silver nitrate solution (c = 0.05 mol/L)

ATL—3RKI: 35% formaldehyde solution.

AT L—aR&: Methanolic potassium hydroxide solution (c =2 mol/L)

RTL—BRIV: Freshly prepared mixture of equal volumes of 30% hydrogen peroxide and 65% nitric acid.

g . Spray with |, dry 30 min, spray with Il and dry again 30 min. Spray wi'th Il and heat 30 min at 130°C . Spray with IV, allow the
chromatogram to stand in the dark for 12 hours, and expose to daylight. Dark green spots on light grey background.

32k : L.C. Mitchell, J. Assoc. Off. Agr. Chemists 35, 920 (1952)
Silver nitrate solution c(AgNO3) = 0.1 mol/L (0.1 N) 2 EES 1.09081
Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur SRES 1.04003

SR . Potassium hydroxide pellets GR for analysis OES 105033

Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO SEES 1.07209

Nitric acid 65% GR for analysis 1SO HmES 1.00456

Silver nitrate - hydrogen peroxide [ BHESEE - @b /KX |

RS Chlorinated hydrocarbons [ 38{t&{tk3E ]
2F LAk Dissolve 0.1 g silver nitrate in 1 mL water, add 10 mL ethylene glycol monophenyl ether, fill up to 200 mL with acetone and
A add 1 drop 30% hydrogen peroxide.
g . Irradiate with unfiltered UV light. If long-wave UV light is used expose alumina layers about 50 min and silica gel layers up to
’ 15 min. Dark spots are formed.
3ZHK : M.F. Kovacs, J. Assoc. Off. Agr. Chemists 46, 884 (1963)
Silver nitrate GR for analysis ISO,Reag. Ph Eur #RES 1.01512
_ Acetone GR for analysis ACS,ISO,Reag. Ph Eur 2WHES 1.00014
fERRE: Y 9 mES

Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO SRES 1.07209

Ethylene glycol monophenyl ether for synthesis S-S 8.07291

Merck Ltd.
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Silver nitrate - potassium dichromate
Barbiturates [/\LEY—)VES]

[REERER - — /O LEEAY VL]

AT L—BH] .

Add 25 mL saturated aqueous silver nitrate solution to a mixture of 50 mL acetone and 2 mL water.

RTL—A#:

0.3% aqueous potassium dichromate solution.

AT L—ERI:

2% methanolic sodium hydroxide solution.

‘i

Spray liberally with | and dry in the air. Then spray with I, dry, re-spray with Il and re-dry again in the
air. Then spray with lll.

SRR :

H. Weidmann, Dissertation Berlin 1961.

fEREE:

Silver nitrate GR for analysis ISO,Reag. Ph Eur

HMES 1.01512

Potassium dichromate GR for analysis ACS,ISO,Reag. Ph Eu

HmES 1.04864

Sodium hydroxide pellets GR for analysis ISO

HmES 1.06498

Acetone GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00014

Methanol GR for analysis ACS,ISO,Reag. Ph Eur

BHEFS 1.06009

Rt &Hl -

Silver nitrate - potassium permanganate
[BrinsbEt]

Reducing compounds

[HEEESR - B< > A U L]

Aka:

Mix freshly before use 1 part silver nitrate solution (c = 0.1 mol/L), 1 part ammonia solution (c =2 mol/L) and 2 parts sodium
hydroxide solution (c = 2 mol/L)

Bkb:

Dissolve 0.5 g potassium permanganate and 1 g sodium carbonate in 100 mL water.

RATL—BRK:

Mix freshly before use equal parts of a and b.

R

Reducing compounds show light yellow spots on green-blue background immediately after spraying.

SRR :

J.Kellen, Chem. listy 51,973 (1957)

fEREE:

Potassium permanganate

Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur

HMES 1.06391

Silver nitrate solution c(AgNOs) = 0.1 mol/L (0.1 N)

MES 1.09081

Sodium hydroxide solution c(NaOH) = 2 mol/L (2 N)

BRES 1.09136

Ammonia solution 25% GR for analysis

HMES 1.05432

R EH -

Silver nitrate - sodium dichromate

Purines [ >/]

[RYEetE - — 7 OLEF I A

B

ORI 74—H

BRI

2% aqueous silver nitrate solution.

AR

0.5% aqueous sodium dichromate solution.

AR

Nitric acid (c = 0.5 mol/L)

oz

Dip into |, dry the chromatogram in the air 10 min and dip into Il. Dip the red-dyed chromatogram into lll, thus discolouring

the background, leaving the purines as red spots.

STHK :

R.M. Reguera, I. Asimov, J. Am. Chem. Soc. 73, 5781 (1950)

e

Silver nitrate GR for analysis ISO,Reag. Ph Eur

HmES 101512

Sodium dichromate dihydrate GR for analysis ACS

HmES 1.06336

Nitric acid 65% GR for analysis ISO

BFHES 1.00456

R EHl -

Silver nitrate - sodium hydroxide
[#88. KU7)ba—)b]

Sugars, Polyalcohols

[ HEAIR - KERIEF b U L]

ATL—BHKI :

Fill up 1 mL saturated aqueous silver nitrate solution to 200 mL with acetone and add 5-10 mL water to dissolve the resulting
precepitate.

AT L—ERI:

Sodium hydroxide solution (c = 0.5 mol/L) in aqueous methanol (dissolve 20 g sodium hydroxide in a minimum of water and

fill up to 1 L with methanol)

R0z

Spray with | and Il and heat 1-2 min at 100°C .

fEmEE:

Silver nitrate GR for analysis ISO,Reag. Ph Eur

BRES 1.01512

Sodium hydroxide pellets GR for analysis ISO

HRES 1.06498

Acetone GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00014

Methanol GR for analysis ACS,ISO,Reag. Ph Eur

HmEFS 1.06009

®ibafl :

Sodium dithionite

Antimony ion, Arsenic ion, Mercury ion, Silver ion, Bismuth ion
[TYVFEATY, ERAF . KBAF V. AV EARRA AV ]

[(BYFF VB RUTL]

AT L—Bw:

0.1% aqueous sodium dithionite solution.

SRR :

F.H. Pollard, J.F.H. McOmie, Chromatographic Methods of Inorganic Analysis, Butterworths Scientific Publications, London,

1953, p. 47.

fEREE

Sodium dithionite LAB

HMES 1.06507

Merck Ltd.
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Sodium hydroxide [7KE&{tF b T L]

B A*-3-ketosteroids [ A*3-4# FRFOA K]
AT L—BR: 10% sodium hydroxide solution in 60% methanol.
RN Heat 10 min at 80°C . A*-3-ketosteroids show yellow fluorescence in long-wave UV light.
STk |.E. Bush, Biochem. J. 50,370 (1951)
_ Sodium hydroxide pellets GR for analysis SO HMmES 1.06498
fEREE: Y p Y mE S

Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Sodium meta-periodate - benzidine [ XZBIA VRS U IL-NVTITI ]

BHEEYE Compounds with 1,2-diol groups (sugars, polyalcohols) [1,2- V74— )VEESGLEY (B8, KU 7)La—1)]
ATL—BHKI : 0.5% aqueous sodium meta-periodate solution.
. Add 50 mL water, 20 mL acetone and 10 mL 0.2 N hydrochloric acid to a solution of 1.8 g benzidine in

ATL—mE: 50 mL ethanol.

g . Spray with land 'af.ter 5min yvith Il. White spots on blue background.
Caution! : Benzidine is carcinogenic!

32K : J.A. Cifonelli, F. Smith, Anal. Chem. 26, 1132 (1954)
Sodium metaperiodate GR for analysis ACS,Reag. Ph Eur HRES 1.06597
Benzidine

[:3:: e Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® fWHES 1.09970

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983

Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014

Sodium meta-periodate - benzidine - silver nitrate

[ AZBITVERES UL -RXVITY - FEEEIR ]
Substances with 1,2-diol groups (sugars, polyalcohols) [1,2- Y74 —)LEZEGHE (FEE. R 7V

RIBCATA st
ATL—BHKI : 0.1% aqueous sodium meta-periodate solution.
ATL—BRI: Add 70 mL water, 30 mL acetone and 1.5 mL hydrochloric acid (c = 1 mol/L) to a solution of 2.8 g benzidine in 80 mL ethanol.
2FL—BE Mix 1 mL agueous s_aturate_d silver nitrate solution with stirring with 20 mL acetone and add water dropwise until the
precipitated silver nitrate dissolves.
Spray with | and dry the chromatogram at room temperature. Spray with Il and place it into a chamber saturated with
b ammonia vapours. Additionally you can spray with Ill, the white spots turn dark.
Caution! : Benzidine is carcinogenic!
SR : D. Waldi, J. Chromatog. 18,417 (1965)
Sodium metaperiodate GR for analysis ACS,Reag. Ph Eur BRES 1.06597
Benzidine
Silver nitrate GR for analysis ISO,Reag. Ph Eur RRES 1.01512
[:3::Fe- 3 Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® 2HES 1.09970

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur HES 1.00983

Acetone GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00014

Ammonia solution 25% GR for analysis SRS 1.05432

Sodium meta-periodate - Nessler's reagent [ A 2@ VKBS b UL - X AT —FHEK]

RHEEYH Hydroxyamino acids (serine, threonine) [E FOF 7= /B (). ALAZV)]
ATL—BHKI : 1% aqueous sodium meta-periodate solution.
ATL—3R&I: Nessler's reagent.
Make a paste with 10 g mercury(ll) iodide and a little water and add 5 g potassium iodide. Add a solution of 20 g sodium
e UBLH hydroxide in 80 mL water. After complete dissolution fill up to 100 mL with water. Allow to stand for some days and decant
after deposition of the precipitate.
%oz Spray with |, dry the chromatogram at room temperature and spray with Il.
ik R. Consden, A.H. Gordon, A.J.P. Martin, Biochim. J. 40, 33 (1946)
Sodium metaperiodate GR for analysis ACS,Reag. Ph Eur RRES 1.06597
. Mercury(ll) iodide red, extra pure Ph Franc BORES 104420

Potassium iodide GR for analysis ISO,Reag. Ph Eur MBS 1.05043

Sodium hydroxide pellets GR for analysis ISO REHES 1.06498

Merck Ltd.
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Sodium meta-periodate - 4-Nitroaniline [ XZ@ITVEREFT LT L-4-Z A7) V]

B Deoxy-sugars [ T7AFHE]

AT L—ARK : Mix 1 part saturated aqueous sodium meta-periodate solution with 2 parts water.

RTL—B®: Mix 4 parts 1% ethanolic-4-nitroaniline solution with 1 part 37% hydrochloric acid.

RN . Spray with |, wait 10 min, then spray with II.

SR Deoxy-sugars and glycals show yellow spots which fluoresce strongly in long-wave UV light. The colour changes to green by
spraying with 5% methanolic sodium hydroxide solution.

STHR J.T. Edward, D.M. Waldron, J. Chem. Soc. 1952, 3631.
Sodium metaperiodate GR for analysis ACS,Reag. Ph Eur BRES 1.06597
4-Nitroaniline for the determination of phenol HEmES 1.06760

i Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983

e Hydrochloric acid fuming 37% GR ISO SRS 1.00317
Sodium hydroxide pellets GR for analysis SO MES 1.06498
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BEES 1.06009

Sodium nitrite - hydrochloricacid [HEE&F k1 U L - 1EEE

EHEEYH : Indoles, Thiazoles [ > K—jb. F7V—)U]
ATL—7EK: Freshly prepared solution of 1 g sodium nitrite in 100 mL hydrochloric acid (c = 1 mol/L) Heat at 100°C .
AR Indoles turn red and thiazole derivatives light green.
RE=*
A 0.5% aqueous sodium nitrite solution.
iz Place the chromatogram into a chamber with hydrogen chloride vapours.
ik D. v. Denffer, M. Behrens, A. Fischer, Naturwissenschaften 39, 258 (1952)
Sodium nitrite GR for analysis ACS,Reag. Ph Eur HEES 1.06549
fEREE . Hydrochloric acid for 1000 mL c(HCl) = 1 mol/L (1 N) Titrisol® BMES 1.09970
Hydrochloric acid fuming 37% GR ISO BHES 1.00317
283 Sodium nitroprusside [Z= rATIL RFRUDTL]
B4 - Compourﬁs Yvith SH—gfoup_(cys\teine), Compoinc{s with S—%—grourg (cystine), /-\r_g;ipine
[SHEZSGILEWM (VY RTA V). -SS-BESGEWM (Y RAF V). FILFZV]
2FL—EE Dissolve.1 59 sqdium nitroprusside in 5 mL hydrochloric acid (c = 2 mol/L) Filter after addition of 95 mL methanol and 10 mL 25%
ammonia solution.
AR SH-Compounds show red spots, arginine turns orange and later grey-blue.
RATL—BR’: Dissolve 2 g sodium cyanide in 5 mL water and fill up to 100 mL with methanol.
S Respyaying with Il v[sualisgs cpmpounqs with -S-S-linkage as red spots on yellow background.
Caution! : when using this highly toxic reagent!
& (SS HEREA ):
ATL—BHRI Dissolve 5 g sodium cyanide and 5 g sodium carbonate in 100 mL 25 % ethanol.
AT L—BRI: Dissolve 2 g sodium nitroprusside in 100 mL 75% ethanol.
®iniE Spray with |, dry briefly in the air and spray with Il. Caution! : when using this highly toxic reagent!
Sk G. Tonnies, J.J. Kolb, Anal. Chem. 23, 823 (1951)
EBE(FASU M BRHA):
AFL—BRKI : Sodium hydroxide solution (c =1 mol/L)
RTL—&®: Dissolve 2 g sodium nitroprusside in 100 mL 75% ethanol.
oz . Spray with |, dry briefly in the air and spray with II.
STk F. Korte, J. Vogel, J. Chromatog. 9, 381 (1962)
/S\(écéiaggftgﬂ%rﬁrsmde dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis BWOES 106547
Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur BRES 1.06391
Hydrochloric acid 25% GR for analysis SRES 1.00316
fEERE. Ammonia solution 25% GR for analysis HEES 1.05432
Methanol GR for analysis ACS,ISO,Reag. Ph Eur BMES 1.06009
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur WEES 1.00983
Sodium cyanide pure BEES 1.06437
Sodium hydroxide solution for 1000 mL c(NaOH) = 1 mol/L (1 N) Titrisol® #RES 1.09956

Merck Ltd.




Sodium nitroprusside - acetaldehyde [Z rOF IV FFRUDL -T2 E7IVTER]

L EYE Secondary aliphatic amines, Secondary alicyclicamines [ FEBAIRE —#k77 I . BEBRE_HKT7 I ]
2T L—S Dissolve 5 g sodium nitroprusside in 100 mL 10% aqueous acetaldehyde solution. Before use mix 1
i part of this solution with 1 part 2% aqueous sodium carbonate solution.
F. Feigl, Spot Test in Organic Analysis, Elsevier Pub. Co., 7th Ed., 1966, p. 251.
3Tk : K. Macek, J. Hacaperkov_, B. Kakai-, Pharmazie 11, 533 (1956)
E. Stein, V. Kamienski, Planta Med. 50, 291 (1957)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis BRES 1.06541
_ ACS,Reag. Ph Eur
e

Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur

MES 1.06391

Acetaldehyde for synthesis

BEES 8.00004

Sodium nitroprusside -ammonia [Z ATV RF MU DL -TVEZT ]

R EYeE) : Hemlock alkaloids [ K7/ Z=>T>7i)bA0O4 K]
ATL—3R] 1% aqueous sodium nitroprusside solution.
AT L—am: 10% ammonia solution.
%oz Spray with | and then with 1.
ER: y-Coniceine turns red.
ik F. Mall, Arch. Pharm. 296, 205 (1963)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis SRS 1.06541
{ERstE: . ACS,Reag. Ph Eur

Ammonia solution 25% GR for analysis

HMES 1.05432

Sodium nitroprusside - hydrogen peroxide [Z= kALY KF ~ UL - BEEKE]

Guanidine, Urea, Thiourea, Thiourea derivatives, Creatine, Creatinine

D .
e (97—, BE. FARE. FARERGE. HLTF. JLTFZV]
2T L —E Mix 2 mL 5% aqueous sodium nitroprusside, T mL 10% aqueous sodium hydroxide and 5 mL 3% aqueous hydrogen
A peroxide and dilute with 15 mL water. The solution can be stored several days in the refrigerator.
ik E. Hofmann, A. Wuensch, Naturwissenschaften 45, 338 (1958)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosy! ferrate(lll) dihydrate] GR for analysis RS 1.06541
. ACS,Reag. Ph Eur
fERRE:

Sodium hydroxide solution min. 10% (1.11) GR for analysis

HmES 1.05588

Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO

HmEFS 1.07209

Sodium nitroprusside - hydroxylamine

[ZhOFIVY RFERUDTL-EROF/U7Z] (Grote reagent)

R EYH - Thiourea derivatives [ F7 FREFHEK |
Dissolve 0.5 g sodium nitroprusside in 10 mL water, add 0.5 g hydroxylamine hydrochloride and 1 g sodium hydrogen
VAV carbonate. After gas generation is complete, add 2 drops bromine and fill up to 25 mL with water. The reagent is stable for
about 2 weeks.
STk |.W. Grote, J. Biol. Chem. 93, 25 (1931)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis HMES 1.06541
ACS,Reag. Ph Eur
fEREE Sodium hydrogen carbonate GR for analysis ACS,Reag. Ph Eur HRES 1.06329

Bromine GR for analysis ACS,ISO,Reag. Ph Eur

BRES 1.01948

Hydroxylammonium chloride GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.04616

Sodium nitroprusside - potassium hexacyanoferrate(lll)

[ZhBTIWY R FMIDL-NFHT7 /K WNBAVIL (T )7 AR ) U L)

Aliphatic nitrogen compounds, Cyanamide, Guanidine, Urea, Thiourea , Thiourea derivatives, Creatine, Creatinine

O .

ek [EZSEEBRILAN. Y752 R I7-V>, RE FARE. FARERGE I LTF Y ILTF-V]
Mix in the ratio 1: 1:1:3 10% aqueous sodium hydroxide solution, 10% aqueous sodium nitroprusside solution, 10% aqueous

RATL—3kK: potassium hexacyanoferrate(lll) solution and water. The mixture is allowed to stand at least 20 min at room temperature
before use. Stable for several weeks when stored in the refrigerator. Before use mix with an equal part of acetone.
J.Roche et al., Biochim. et biophys. Acta 14, 71 (1954)

ik L. Fishbein, M.A. Cavanaugh, J. Chromatog. 20, 283 (1965)
L. Fishbein, Rec. trav. chim. 84, 465 (1965)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis BEHES 1.06541
ACS,Reag. Ph Eur

Bt . Potassium hexacyanoferrate(lll) GR for analysis ACS,Reag. Ph Eur H@ES 1.04973

Sodium hydroxide solution min. 10% (1.11) GR for analysis

BHFES 1.05588

Acetone GR for analysis ACS,ISO,Reag. Ph Eur

HMmES 1.00014

Merck Ltd.

>
<
o
@©
=
(=)
]
=
©
£
o
=
<
(@]
-
v
>
©
—
=
<
=



=
=.
>
-
QO
<
m
X
(@)
>
2
o
3
Q
=4
o
«Q
Q
QO
o
>
<

Sodium nitroprusside - potassium permanganate

[Z BV RFMUDL -8B AVEAY L] (Roux reagent)
R el : Sulfonamides [ RJILRVT7 I K]

2T —E Dissolve 10 g sodium nitroprusside in 100 mL water, add 2 mL 33% aqueous sodium hydroxide and 5 mL potassium
A permanganate solution (c = 0.02 mol/L) and filter after mixing.

iz Spray and inspect in UV light.

E. Vitolo, Bull. Chim. Farm. 89, 351 (1950)

SRk G. Wagner, Pharmazie 9, 979 (1954)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis SRS 1.06541
. ACS,Reag. Ph Eur
fEREE: f : : 1O s
Sodium hydroxide pellets GR for analysis ISO BRES 1.06498
Potassium permanganate solution for 1000 mL c(KMnO,) = 0.02 mol/L (0.1 N) Titrisol® WHES 1.09935

Sodium nitroprusside - sodium hydroxide [Z= BV R MU DL -KE{EF FUDTL]

RHEEH Methyl ketones, Activated methylene groups [ AF L4 k>, EHERIDXF L & ]
AT -3k Dissolve 1 g sodium nitroprusside in 100 mL of a mixture of sodium hydroxide (c = 2 mol/L) and ethanol (1+ 1) Red to violet spots.
ik F. Feigl, Spot Tests in Organic Analysis, Elsevier Publ. Co., 1966, 7th Ed., p. 208.
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis SRS 1.06541
) ACS,Reag. Ph Eur
LLEES Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2RFES 1.00983
Sodium hydroxide solution c(NaOH) =2 mol/L (2 N) WHES 1.09136

Sodium nitroprusside - sodium meta-periodate

[ZhOTIVY R F R DL- A2 VERES UL

fedaata=yiiR Deoxy-sugars [ 74 F 48]

ATL—3HKI : 2.5% aqueous sodium meta-periodate solution.

2FL—BE Mixture of 1 part 7% aqueous sodium nitroprusside solution, 3 parts water and 20 parts of a saturated solution of piperazine
in ethanol.

iz . Spray with |, dry 10 min at room temperature, then spray with Il.

Sk J.T. Edward, D.M. Waldron, J. Chem. Soc. 1952, 3631.
Sodium nitroprusside dihydrate [disodium pentacyanonitrosy! ferrate(lll) dihydrate] GR for analysis SRS 1.06541
ACS,Reag. Ph Eur

{ERE Sodium metaperiodate GR for analysis ACS,Reag. Ph Eur HmES 1.06597
Piperazine hexahydrate Ph Eur,BP MBS 1.07327
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur BMES 1.00983

Sodium pentacyanoamineferrate(ll)

[N>227 /7 228k (1) B&F b L] (Fearon reagent)
R SR : Urea, Thiourea, Guanidines [fRE. FARE, 77=I V]

Dissolve 10 g sodium nitroprusside in 40 mL 25% ammonia solution. Allow the solution to stand at 0°C until all nitroso
iron(lll) cyanide is decomposed. This is the case if several drops of the mixture added to a solution of creatinine in sodium

ﬁ;lﬁff) ZiT V& carbonate solution (c = 0.5 mol/L) produce no longer any red colour. Then filter and add ethanol to the clear filtrate until no
further precipitate is formed. Filter off the resulting precipitate, wash with absolute ethanol and dry over sulfuric acid in a
vacuum desiccator. The salt is stable when stored protected from light and moisture.
2 F LBk Add to 5 mL 10% sodium hydroxide 15 mL 1% aqueous sodium pentacyanoaminoferrate(ll) solution and 1 drop Perhydrol®.
A Stable for about 24 hours.
ik P.H. List, Hoppe-Seylers Z. physiol. Chem. 305, 27 (1956)
Sodium nitroprusside dihydrate [disodium pentacyanonitrosyl ferrate(lll) dihydrate] GR for analysis SRS 1.06541
ACS,Reag. Ph Eur
Sodium carbonate anhydrous GR for analysis ISO RRES 1.06392
) Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
fERE: Ammonia solution 25% GR for analysis BRES 1.05432
Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO SEES 1.07209
Creatinine for biochemistry BEES 1.05206
Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731
293 Sodium sulfide solution [Fi{bF b U LAK]
EHE &5 : lons of the hydrogen sulfide group [ Bi{bKERD A7+ ]
ATL—7EK: Freshly prepared 0.5 % aqueous sodium sulfide solution.
ik F.W.H.M. Merkus, Pharm. Weekblad 98, 957 (1963)
fEREE Sodium sulfide hydrate

Merck Ltd.




Sodium tetraphenylboron (Kalignost®) [ 27T Z)bARTRF FU T L]

L EYE Alkaloids [ 77/LAhOA K]
AT L—ARK : 1% sodium tetraphenylboron (sodium tetraphenyl borate) solution in ethyl methyl ketone, saturated with water.
RTL—B®: 0.015% methanolic solution of fisetin or quercetin.
p . Spray with |, dry at room temperature, then spray with Il and dry again at room temperature. Orange to red spots which
i fluoresce in long-wave UV light.
SR : R. Neu, J. Chromatog. 11, 364 (1963)
Sodium tetraphenyl borate GR for analysis ACS,Reag. Ph Eur RRES 1.06669
Quercetin
RS Fisetin
Methanol GR for analysis ACS,ISO,Reag. Ph Eur MES 1.06009
Ethyl methyl ketone GR for analysis ACS,Reag. Ph Eur HEES 1.09708

Sodium tetraphenylboron (Kalignost®) - rhodamine B

[T ST Z)VRDRSF F) UL -O—4Z2B]

EHE &5 : Potassiumions [AY JLAF>]

ATL—BRI : Sodium hydroxide solution (c = 0.1 mol/L)

ATL—3RKI: 1 % ethanolic Kalignost® solution.

AT L—aR&I: 0.5% ethanolic rhodamine B solution.

g . Procedure Spray wjth I, dry, spray with Il, and'then with lIl. Intense dark blue fluorescence in long-wave UV light. Larger
amounts of potassium appear in daylight as light red spots on dark red background.
Sodium tetraphenyl borate GR for analysis ACS,Reag. Ph Eur WRES 1.06669

e Sodium hydroxide solution for 1000 mL c(NaOH) = 0.1 mol/L (0.1 N) Titrisol® RHES 1.09959

B : Rhodamine B (C.l. 45170) for microscopy HEES 1.07599
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
Sodium thiosulfate - copper(ll) acetate [ FAFi#ES b U L - ErEEER (11)] P b?‘g%r—ﬁi

R EYE : Antimonyion [7YFEVAF ]

ATL—BHRI Saturated aqueous sodium thiosulfate solution.

ATL—BRI: Dissolve 0.4 g copper(ll) acetate in a mixture of 2 mL glacial acetic acid and 48 mL water.

®iniE Spray with |, heat briefly, rinse out excess sodium thiosulfate with water and spray with II.

ik G.P. Heisig, F.H. Pollard, Anal. Chim. Acta 16, 234 (1957)
Copper(ll) acetate monohydrate GR for analysis BWHES 1.02711

fEREE: Sodium thiosulfate pentahydrate GR ACS, ISO 2WRES 1.06516
Acetic acid 96% GR for analysis HHES 1.00062

297 Starch [7> 7]

RS YH Amylases [73X5—+F]

ATL—BRI : 2% aqueous starch solution.

ATL—BRK: lodine solution (c = 0.005 mol I,/L)

P . Spray with |, then place the chromatogram into a moist chamber at 40-50°C for 1 hour. After drying at room temperature

BilE: spray with Il.

JERR Amylases will appear as white spots on violet or brown background.

STk : K. Wallenfels, E. v. Pechmann, Angew. Chem. 63, 44 (1951)

. Starch soluble GR for analysis ISO BmES 1.01252
R lodine solution for 1000 mL c(l,) = 0.05 mol/L (0.1 N) Titrisol® 2EES 1.09910

Sulfanilamide diazotised [27V{tRX)L 7 7Z)L77= K1 (Pauly reagent acc. to Kutacek)

L EYE Phenols, Coupling amines, Heterocyclic compounds [ 7 x./—)b. #H&7 3>, EEBE]

2FL—EE] Dissplve 3‘g‘sulfanilamide in 200 mL water, 6 mL 36% hydrochloric acid and 14 mL 1-butanol. Add freshly before use to 20mL 0.3 g
sodium nitrite.

ATL—R&I: 10% aqueous sodium carbonate solution.

g Spray with |, and after 5-10 min with II.

32k : |.M. Hais, K. Macek, Handbuch der Papierchromatographie |, G. Fischer, Jena, 1958, p. 743.
Sulfanilamide extra pure Ph Eur BRES 1.08035
Sodium nitrite GR for analysis ACS,Reag. Ph Eur RRES 1.06549

fEREEE: Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur BRES 1.06391
Hydrochloric acid fuming 37% GR ISO SRES 1.00317
1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur BHES 1.01990
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Sulfanilic acid diazotised [27 VLRIV 7 7 Z)LEE] (Pauly reagent)

R EYE Phenols, Coupling amines, Heterocyclic compounds [ 7 1./ —Jb. #&7 3. BEBLEM]
Dissolve 4.5 g sulfanilic acid in 45 mL hydrochloric acid (c = 12 mol/L) with warming and fill up the solution to 500 mL with
2T —EH water. Cool 10 mL of the diluted solution with ice and add 10 mL of cold 4.5% aqueous sodium nitrite solution. Allow to
A stand for 15 min at 0°C (it is stable for 1-3 days at this temperature) and add freshly before use equal parts of 10% , aqueous
sodium carbonate solution.
it H. Jatzkewitz, Hoppe-Seylers Z. physiol. Chem. 292, 99 (1953)
’ N.R. Grimmett, E.L. Richards, J. Chromatog. 20, 171 (1965)
Sulfanilic acid GR for analysis ACS,Reag. Ph Eur SRES 1.00686
. Hydrochloric acid fuming 37% GR ISO SEES 1.00317

Sodium nitrite GR for analysis ACS,Reag. Ph Eur

HMES 1.06549

Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur

HEHES 1.06391

Sulfanilic acid - 1-naphthylamine [ X/VT7 7 ZJVEE-1-FT7FIL77 2>/ ]

RS Nitrosamines [Z rOY73I>]
Afka: 1% sulfanilic acid solution in 30% aqueous acetic acid.
ARDb: 0.1% 1-naphthylamine solution in 30% aqueous acetic acid.
ATL—7ERK: Mix freshly before use equal parts of a and b.
0 Irradiate the chromatogram for about 3 min with short-wave UV light, then spray with the spray solution.
AR Aliphatic nitrosamines show red-violet spots, aromatic nitrosamines turn green to blue.

. R. Preussmann, D. Daiber, H. Hengy, Nature 201, 502 (1964)
3Rk R. Preussmann, G. Neurath, G. Wulf-Lorentzen, D. Daiber, H. Hengy, Z. anal. Chem. 202, 187 (1964)

Sulfanilic acid GR for analysis ACS,Reag. Ph Eur BRES 1.00686

BRI 1-Naphthylamine

Acetic acid 96% GR for analysis

HmES 1.00062

Ny =

Sulfuric acid as general visualisation reagent [ B ( FeEEEFEEK )]

RS Sterols, Steroids, Bile acid, Gibberellins [ A7A—JUb, X704 K, BB, ILJ]

AT L—BHA: Mix equal parts of 95% sulfuric acid and methanol with cooling.

AT L—AK B: 5% ethanolic solution of 95% sulfuric acid.

ATL—BRkC 15% solution of 95% sulfuric acid in 1-butanol.

ATL—BKD: 5% solution of 95% sulfuric acid in acetic anhydride.

ATL—BRE: Mix equal parts of 95% sulfuric acid and glacial acetic acid.

b Spray the chromatogram with one of these reagents, allow to dry for 15 min in the air and heat to 110°C until maximal
visualisation of the spots.

SR . Cholesterol and vitamin A, their esters and many isoprenoid lipids show characteristic colours after spraying with spray
solution A during subsequent heating:
D.F. Jones, J. McMillan, M. Radley, Phytochemistry 2, 307 (1964) (gibberellins)

. W.L. Anthony, W.T. Beher, J. Chromatog. 13, 570 (1964)

w: H. Jatzkewitz, E. Mehl, Hoppe-Seylers Z. physiol. Chem. 320, 251 (1960)

H. Metz, Naturwissenschaften 48, 569 (1961)
Sulfuric acid 95-97% GR for analysis ISO BEES 1.00731
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.00983

[:3::Fie- 3 1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur 2WHES 1.01990

Acetic anhydride

Acetic acid 96% GR for analysis

SmEFS 1.00062

Sulfuric acid - hypochlorite [ & - XERIGEES |

BREEEYE : Digitalis glycosides [ %% 1) REckE ]
A Mix 10 mL sulfuric acid (c = 1 mol/L) and 3 mL sodium hypochlorite solution.
®hniE Heat 10-15 min at 125°C .
AR Digitalis glycosides of series A - E show fluorescence of various colours in long-wave UV light.
— L. Fauconnet, R. Fazan, Bull. Soc. vaud. sci. nat. 66, 307 (1956)
i L. Fauconnet, M. Waldesbuehl, Pharm. Acta Helv. 38, 423 (1963)
S Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731

Sodium hypochlorite solution (6-14% active chlorine)

HMmES 1.05614

Merck Ltd.
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Tetracyanoethylene [F7 b2 77/ ITFL 2]

R EYE Aromatic hydrocarbons, Phenols, Heterocyclic compounds [ 5&ERRRILAKSR. 7/ —/b. EREICLED]

AT L—BR: 10% solution of tetracyanoethylene in benzene.

B4R : Spray directly after development of the chromatogram.

ER: Aromatic hydrocarbons show various colours, some of them for a short time only. Jan_k recommends warming at 100°C .
P.V. Peurifoy, S.C. Slaymaker, M. Nager, Anal. Chem. 31,1740 (1959)

STk J.Jan_k, J. Chromatog. 15, 15 (1964)
N. Kucharczyk, F. Fohl, J. Vym_tal, J. Chromatog. 11, 55 (1963)

(R Benzene GR for analysis ACS,ISO,Reag. Ph Eur HWEES 1.01783

PR Tetracyanoethylene for synthesis REES 8.08240

Tetranitrodiphenyl [7~>Z O 7)1

b aYnfl : Cardiac glycosides [ 38/{OEokE(k |
ATL—3KI : Saturated solution of 2,2',4,4"-tetranitrodiphenyl in benzene.
ATL—BRK: 10% potassium hydroxide solution in 50% aqueous methanol.
hnaE . Spray with |, dry at room temperature and spray with II. Blue spots.
STk J. Binkert, E. Angliker, A. v. Wartburg, Helv. Chim. Acta 45, 2122 (1962)
Potassium hydroxide pellets GR for analysis 2RES 1.05033
R Ber?zer?e GR for ana!ysis ACS,ISO,Reag. Ph Eur 2EES 1.01783
2,2'4,4'-Tetranitrodiphenyl
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

A

Tetraphenyldiboroxide [7 bZ> 7T Z)LY RO+ K] PR

BREE &5 : Flavones [Z735KR>]
Prepare tetraphenyldiboroxide according to the directions by R. Neu from 3 g sodium tetraphenylboron (Kalignost®), 8.5 mL
2 N hydrochloric acid and 8.5 mL water. For details see R. Neu, Chem. Ber. 87, 802 (1954)
EER Saturated solution of tetraphenyldiboroxide in petroleum benzine.
EEE 1 - 2% aqueous solution of a quaternary ammonium base (e.g. Laudacit®)
e Dip into |, dry briefly at room temperature and then dip into Il. Subsequently dry at room temperature.
- R.Neu, Z. anal. Chem. 143, 30 (1954)
w: R.Neu, Z. anal. Chem. 151, 321 (1956)
Sodium tetraphenyl borate GR for analysis ACS,Reag. Ph Eur BRES 1.06669
fEREE: Hydrochloric acid 25% GR for analysis BEES 1.00316
Petroleum benzine GR for analysis boiling range 40-60°C ACS,ISO #WRES1.01775
306 Tetrazoliumblue [F SV UDTLTIV—]
RHIEEYH Corticosteroids, other reducing compounds [ JJVF AR 7OA K, BEDHBLEH ]
2T —EH Mix freshly before use equal parts of 0.5% methanolic tetrazolium blue solution and sodium hydroxide solution (c = 6 mol/L)
in water or water-methanol mixture. Violet spots at room temperature or after short warming.
0. Adamec, Steroids 1, 495 (1963)
T. Feher, Mikrochim. Acta 1965, 105.
SR : U. Freimuth, B. Zawta, M. Buechner, Acta Biol. et Med. Ger. 13, 624 (1964)
O. Nishikaze, R. Abraham, H. Staudinger, J. Biochem. (Tokyo) 54, 427 (1963)
L.E. Bush, M. Willoughby, Biochem. J. 67, 689 (1957)
Tetrazolium blue for microscopy BEES 1.08103
fEREEE Sodium hydroxide pellets GR for analysis ISO BRES 1.06498
Methanol GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.06009

Thiobarbituricacid [2- FA/\ILEY —VEE |

BRI EYH) : Sorbicacid [VIVEVE ]

A Saturated aqueous solution of thiobarbituric acid. Sorbic acid shows red spots.

Sk J.W. Copius-Peereboom, H.W. Beekes, J. Chromatog. 14, 417 (1964)

RS 2-Thiobarbituric acid reagent for sorbic acid SRS 1.08180

308 Thymol - sulfuricacid [ FE—JU - Fi#g ]

R EH - Sugars [#E#]

A Dissolve 0.5 g thymol in 95 mL ethanol and add 5 mL 97% sulfuric acid with caution.

e Heat 15-20 min at 120°C . Sugars show pink spots.

Sk S. Adachi, J. Chromatog. 17, 295 (1965)

[E3::Eie Thymol cryst. extra pure Ph Eur,BP,NF BMES 1.08167
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur WSES 1.00983
Sulfuric acid 95-97% GR for analysis ISO BEHES 1.00731
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Thymol blue [ FE—ILTIb—]

L EYeH) : Dimethylamino acids [ XF)L77 3 /&1
2T L—3S Dissolve 0.04 g thymol blue in a mixture of 25 mL 1-butanol, 25 mL ethanol and 50 mL sulfuric acid (c = 0.005 mol/L) Yellow
spots on red background.
ST : V.M. Ingram, J. Biol. Chem. 202, 193 (1953)
Thymol blue indicator ACS,Reag. Ph Eur HMES 1.08176
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur O FES 100083

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur fRFE 1.01990

Sulfuric acid for 1000 mL ¢(H,SO,4) = 0.005 mol/L (0.01 N) Titrisol® f@ES 1.09982

Tin(ll) chloride - hydrochloric acid - 4-dimethylaminobenzaldehyde

[RIERAX () -38EE - 4- IAFIVT I /XY AT )T E K]

RS Aromatic compounds containing nitro groups [ = F OEFSGHEERLEY ]
AT L—BRI Prepare freshly before use a mixture of 3 mL 15% aqueous tin(ll) chloride and 15 mL 37% hydrochloric acid and dilute with 180 mL water.
AT L—BRI: Dissolve 1 g 4-dimethylaminobenzaldehyde in a mixture of 30 mL ethanol, 3 mL 37% hydrochloric acid and 180 mL 1-butanol.
SOER Spray with |, dry at room temperature and spray with II. Yellow spots after re-drying at room temperature.
i M. Jurecek, J. Chur_cek, V. Cervinka, Mikrochim. Acta 1960, 102.
Tin(ll) chloride dihydrate GR for analysis ACS,ISO,Reag. Ph Eur HMmES 1.07815
4-(Dimethylamino)benzaldehyde GR for analysis ACS,Reag. Ph Eur MmES 1.03058
R Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2EES 1.00983

Hydrochloric acid fuming 37% GR ISO SRES 1.00317

1-Butanol GR for analysis ACS,ISO,Reag. Ph Eur 2WHES 1.01990

311

Tin(ll) chloride - potassium iodide [#E{LRXX (I)- 3 0{LA U T L]

B EYE) : Goldion [&1 4]

2FL—E Dissolve 5.6 g tin(ll) chloride in 10 mL 37% hydrochloric acid. After dilution with water to 100 mL, add 0.2 g potassium iodide
to the solution. Black spots.

ST : F.H.Burstall, G.R. Davies, R.P. Linstead, R.A. Wells, J. Chem. Soc. 1950, 516.
Tin(ll) chloride dihydrate GR for analysis ACS,ISO,Reag. Ph Eur HMmES 1.07815

fERRE: Potassium iodide GR for analysis ISO,Reag. Ph Eur 2RES 1.05043
Hydrochloric acid fuming 37% GR ISO HmES 1.00317

312 Tin(IV) chloride [#&{LRX X (IV)]

et eyl Triterpenes, Sterols, Steroids, Phenols, Polyphenols [ kU 7L A7E—)b, X704 R 7 /—)by RUTx/—)V]

A Add 10 mL tin(IV) chloride to 160 mL of a mixture of equal volumes of chloroform and glacial acetic acid.

iz After spraying heat the chromatogram 5-10 min at 100°C and inspect subsequently in daylight and in long-wave UV light.

ik J.J. Scheidegger, E. Cherbuliez, Helv. Chim. Acta 38, 547 (1955)
Tin(IV) chloride extra pure 2WHES 1.07810

[E3::Eie- Chloroform GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.02445
Acetic acid 96% GR for analysis SRS 1.00062

313 Titan yellow [F2> 4 TO—]

BRI EY6) : Cadmiumion [ARITLAF]

AT L—BK: 0.1% aqueous titan yellow solution.

g . Spray either with 25% ammonia solution or place the chromatogram sprayed with titan yellow solution into a chamber
saturated with ammonia vapours.

Sk I.LLM. Elbeih, M.A. Abou-Elnaga, Anal. Chim. Acta 17,397 (1957)

BRI Titan yellow (C.l. 19540) indicator Reag. Ph Eur SRES 1.01307

Ammonia solution 25% GR for analysis SRS 1.05432

p-Toluenesulfonicacid [p- MVI>RIVRVEE]

et (q=x7 R Steroids, Flavonoids, Catechins [ R7HA K. 75K/ A K. A7F>]
ATL—BH]: 20% solution of p-toluenesulfonic acid in chloroform.
e After spraying heat a few minutes at 100°C . Inspect the spots in long-wave UV light.
3K D.G. Roux, Nature 180, 973 (1957)
H.J. Zeitler, J. Chromatog. 18, 180 (1963)
H. Silbermann, R.H. Thorp, J. Pharm. Pharmacol. 6, 546 (1954)
R Toluene-4-sulfonic acid monohydrate GR for analysis RRES 1.09613

Chloroform GR for analysis ACS,ISO,Reag. Ph Eur RRFE 1.02445

Merck Ltd.




Toluidine blue [ bJLAT>T)b—] 0% b?‘gwr—m

BHIEAYE Acidic polysaccharides [ B&I424E5E

EER : 20 mL 35% formaldehyde solution in 80 mL ethanol.

A Dissolve 0.04 g toluidine blue in 80 mL acetone and 20 mL water.

BER 5% acetic acid solution.

g . Place the chromatogram 15 min into the fixing solution. After drying, spray with the spray solution and rinse the excess dye
first with dip solution, then with water.

ik D. Hamerman, Science 122, 924 (1955)
Formaldehyde solution min. 37% GR for analysis stabilized with about 10% methanol ACS,Reag. Ph Eur SRES 1.04003
Toluidine blue 0

{EREE . Acetone GR for analysis ACS,1SO,Reag. Ph Eur EES 1.00014
Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MES 1.00983
Acetic acid 96% GR for analysis RHES 1.00062

316 Trichloroaceticacid [ kU7 OOEE |

RS Steroids, Digitalis glycosides, Veratrum alkaloids, Vitamin D [R7 04 R IF4% 1) REHEE AT MVLTIVAOA K EZZ D]

ARTL—AR: 25% solution of trichloroacetic acid in chloroform.

B. (Xt‘?;ll/s_‘/%s&#ﬁﬂjﬁﬁ ): 1% trichloroacetic acid solution in chloroform.

CRTL—BEK

(V¥4 1) AEHEAERR  Dissolve 3.3 g trichloroacetic acid in 10 mL chloroform and add 1-2 drops hydrogen peroxide.
HA):

HA0IE : Heat 5-10 min at 120°C . Inspect the spots in daylight and in long-wave UV light.

B.J. Aldrich, M.L. Frith, S.E. Wright, J. Pharm. Pharmacol. 8, 1042 (1956)

3Rk H.J. Zeitler, J. Chromatog. 18, 180 (1963)
Trichloroacetic acid GR for analysis ACS,Reag. Ph Eur SRES 1.00807

[E3::Eie- Chloroform GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.02445
Hydrogen peroxide 30% H,0, (Perhydrol®) GR for analysis ISO HEES 1.07209

317 Trichloroaceticacid [ kU4 O OEFEL |

fedaata=yilR Steroids [A7 04 K]

ATL—E ] 1% trifluoroacetic acid in chloroform.

B Heat 5 min at 120°C .

R Trifluoroacetic acid for synthesis RS ES 808260
Chloroform GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.02445

2,4,6-Trinitrobenzoic acid [2/4,6- ) = F AZEEE ]

fedasta=xlR Cardiac glycosides [ 3&/{OBckE(k |
RATL—3KI : 0.1% solution of 2,4,6-trinitrobenzoic acid in a mixture of water and dimethylformamide.
ATL—BRK: 5% aqueous sodium carbonate solution.
ATL—3R: 5% aqueous sodium dihydrogen phosphate solution.
o . Spray with |, then with II, heat 4-5 min at 90-110°C, cool and spray finally with Ill. Cardiac glycosides show orange-red spots.
Sk T. Momose, T. Matsukuma, Y. Ohkura, J. Pharm. Soc. Japan 84, 783 (1964)
N,N-Dimethylformamide GR for analysis ACS,ISO,Reag. Ph Eur fWHES 1.03053
I Sodium carbonate decahydrate GR for analysis ISO,Reag. Ph Eur BRES 1.06391
e Sodium dihydrogen phosphate monohydrate GR for analysis ACS,Reag. Ph Eur SEES 1.06346

2,4,6-Trinitrobenzoic acid

2,3,5-Triphenyltetrazolium chloride (TTC) [2,3,5-#{t FJ 7z Z)VT7 SV T L]

el : Reducing sugars, Corticosteroids, Other reducing compounds  [E7t#E. J/VFARXTOA K, ZOMETEDH Z1EEH ]

AT L—Bk: Mix freshly before use one part 4% methanolic TTC solution with one part sodium hydroxide solution (c = 1 mol/L)

e Heat 5-10 min at 100°C . Reducing compounds show red spots.

JERR Tetrazolium blue is more sensitive.

ik F.G. Fischer, H. Doerfel, Hoppe-Seylers Z. physiol Chem. 297, 164 (1954)
2,3,5-Triphenyltetrazolium chloride for microbiology HMmES 1.08380

fEREE: Methanol GR for analysis ACS,ISO,Reag. Ph Eur MES 1.06009
Sodium hydroxide solution for 1000 mL c¢(NaOH) = 1 mol/L (1 N) Titrisol® 2EES 1.09956

320 Tungstophosphoricacid [Z>J X~ VB ]

RHEIEEYH Reducing compounds, Lipids, Sterols, Steroids [ETTEDNH BLEW. BEE. A70—)b. X704 K]

ATL—ERK: 20% ethanolic solution of tungstophosphoric acid.

o . Heat at 120°C until maximal visualisation of the spots.

STk H.P. Martin, Biochim. et biophys. Acta 25, 408 (1957)

e Tungstophosphoric acid hydrate GR for analysis MmES 1.00583
fEraki: Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur 2HES 1.00983
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321 Urea - hydrochloric acid [ R - 15 ]
L EYeH) : Sugars [¥E5E]
AT L—ER: Dissolve 5 g urea in 20 mL hydrochloric acid (c = 2 mol/L) and add 100 mL ethanol.
B4R : Heating at 100°C promotes reaction. Ketoses and oligosaccharides containing ketoses turn blue.
STk R. Dedonder, Bull. soc. chim. biol. 34, 44 (1952)
Urea GR for analysis ACS,Reag. Ph Eur SRES 1.08487
e Hydrochloric acid 25% GR for analysis SEES 1.00316
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur 2MES 1.00983
322 Vanillin - hydrochloricacid [/\Z=1) > - 5 |
BRI EYH) : Catechins [ATF>]
A Dissolve 0.5 g vanillin in 50 mL 37% hydrochloric acid.
®iniE Dry the chromatogram at room temperature. Catechols show red spots.
ik E.A.H. Roberts, R.A. Cartwright, D.J. Wood, J. Sci. Food Agr. 7, 637 (1957)
st Vanillin Ph Eur,BP,NF WOES 108510

Hydrochloric acid fuming 37% GR ISO

HMmES 1.00317

Vanillin - phosphoric acid [

INZ -1 VEE]

L deet =y Steroids [ X704 K]
ATL—7E K Dissolve 1 g vanillin in 100 mL 50% aqueous phosphoric acid.
HBAnIE Heat 10-20 min at 120°C .
ik H. Metz, Naturwissenschaften 48, 569 (1961)
- Vanillin Ph Eur,BP,NF HOES 108510
ﬁﬁﬁﬁ§ . oo

ortho-Phosphoric acid 85% GR ISO

BHRES 1.00573

Vanillin - potassium hydroxide

[NZ > -KBgeh )T L]

L EYE Amino acids (ornithine, lysine, proline), Amines [ 7 X /& (#)IV=F> . UI > 7OV )NTZIV]
AT L—ER’I 2% vanillin solution in 2-propanol.
A7L—AK: 1% ethanolic potassium hydroxide solution.
Spray with | and heat the chromatogram 10 min at 110°C . Ornithine then fluoresces intensively green-yellow in long-
b - wave UV light, lysine only weakly green yellow. After spraying with Il, heat again in the same manner. Ornithine first shows
’ a salmon colour and then fades, while proline, hydroxyproline, pipecolic acid and sarcosine turn red after several hours.
Glycine turns brown-green, the other amino acids faintly brown,
STk G. Curzon, J. Giltrow, Nature 172, 356 (1953)
Vanillin Ph Eur,BP,NF HEmES 1.08510
. Potassium hydroxide pellets GR for analysis HEmES 1.05033
R Y P Y ===

Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur

HmES 1.00983

2-Propanol GR for analysis ACS,ISO,Reag. Ph Eur

MES 1.09634

Vanillin - sulfuric acid

[NZUY-Eiig ]

RS Higher alcohols, Phenols, Steroids, Essential oils [ &#k77/)ba—)b. 7x./—Jb. R70OA K, #&H]
A RTL—HE: Dissolve 1 g vanillin in 100 mL 97% sulfuric acid.
B Heat the chromatogram at 120°C until the spots attain maximum colour intensity.
—s E. Tyih_k, D. V_gujfalvi, P.L. H_gony, J. Chromatog. 11, 45 (1963)
A.L.le Rosen, R.T. Moravek, J.K. Carlton, Anal. Chem. 24, 1335 (1952)
B. A7 L —%k: Dissolve 0.5 g vanillin in 100 mL of a mixture of 97% sulfuric acid and ethanol (40+10)
iz . Heat the chromatogram at 120°C until the spots attain maximum colour intensity.
ik J.S. Matthews, Biochim. et biophys. Acta 69, 163 (1963)
Vanillin Ph Eur,BP,NF fmFES 1.08510
e Sulfuric acid 95-97% GR for analysis 1SO SEES 1.00731
Ethanol absolute GR for analysis ACS,1SO,Reag. Ph Eur MES 1.00983
326 Violuricacid [EFIVIVEE]
RS Alkali metal ions, Alkaline earth metalions [ 7IVAU&EBAA . 7IVH) TEELBAA ]
ATL—8H]: 1.5% aqueous violuric acid solution. Violuric acid must not be heated above 60°C .
e Heat 20 min at 120°C .
ik H. Erlenmeyer, H. v. Hahn, E. Sorkin, Helv. Chim. Acta 34, 1419 (1951)
fEREE Violuric acid

Merck Ltd.




327

Xanthydrol [FY> btk FO—JV]

L EYE Tryptophan, Indole derivatives [ F) 777> A2 F— Uik ]

AT L—BR: Dissolve 0.1 g xanthydrol in 90 mL ethanol and add 10 mL 37% hydrochloric acid freshly before use.

BAnIE : Heat at 110°C until maximal visualisation of the spots.

ik S.R. Dickmann, A.L. Crockett, J. Biol. Chem. 220, 957 (1956)
Xanthydrol

[E3::Eie- Ethanol absolute GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.00983
Hydrochloric acid fuming 37% GR ISO SEES 1.00317

328 Zinc chloride [ i&1bEESA

RHIEEYEl Steroid sapogenins, Steroids [ A7 04 KRS =2 AF704 K]

A Dissolve 30 g zinc chloride in 100 mL methanol and filter off from the insoluble matter.

g . Heat 1 hour at 105°C and cover the layer immediately with a glass plate for protection against the influence of moisture. The
spots fluoresce in long-wave UV light.

STk P.J. Stevens, J. Chromatog. 14, 269 (1964)

e Zinc chloride GR for analysis ACS,I1SO,Reag. Ph Eur 2AES 1.08816

Methanol GR for analysis ACS,ISO,Reag. Ph Eur MBS 1.06009

Zinc uranyl acetate [ HiEg~ > Z)LEE ]

R EYH : Sodiumions [FFUTLAF]
2T —E Dissplve 1 0 g uranyl acetate in 6 mL 30% acetic acid and fill up to 50 mL wi@h water. Mix 30 g zinc acetate with 3 mL 30%
acetic acid and fill up to 50 mL with water. Mix equal volumes of both solutions, allow to stand for one day and filter off.
R Inspect in UV light.
Sk H.H. Barber, I.M. Kolthoff, J. Am. Chem. Soc. 50, 1625 (1928)
Uranyl acetate dihydrate
RS Zinc acetate dihydrate GR for analysis SRS 1.08802

Acetic acid 96% GR for analysis SEES 1.00062

Zirconyl chloride - alizarin - hydrochloricacid [#&{t>)La =)V -7 U > - 188 |

et (q=x7 R Fluorineion [Z7vE&A4 ]
AT L—Bk: Dissolve 0.05 g zirconyl chloride and 0.05 g alizarinsulfonic acid sodium salt (alizarin red S) in 100 mL hydrochloric acid (c =2 mol/L)
Sk H. Seiler, T. Kaffenberger, Helv. Chim. Acta 44, 1282 (1961)

Zirconium(lV) oxide chloride octahydrate GR for analysis BMES 1.08917
e Alizarin red S (C.I. 58005) GR for analysis and indicator WRES 1.06279

Hydrochloric acid 25% GR for analysis BEHES 1.00316

oy i
IO 9> 714—H

Zirconyl chloride - citricacid [$&{b)LOZIV- 7 TV

wE b aYnfl : Glycosides [ Eo#E(A ]

ATL—BRI : 2% methanolic zirconium(lV) oxide chloride solution.

AT L—BR&I: 5% aqueous citric acid solution.

B Glycosides are flrst hydrolyged on the chromatogram which has bgen placed intoa covered beaker with boiling 25%
hydrochloric acid. After drying, spray with |, dry again and spray vigorously with II.

ST : L. Hoerhammer, K.H. Mueller, Arch. Pharm. 287, 310 (1954)
Zirconium(V) oxide chloride octahydrate GR for analysis BEHES 1.08917

R Citric acid monohydrate GR for analysis ACS,I1SO,Reag. Ph Eur HRES 1.00244

Hydrochloric acid 25% GR for analysis BEES 1.00316

Methanol GR for analysis ACS,ISO,Reag. Ph Eur WHES 1.06009

Merck Ltd.
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Aydeiborewoly) J9Ae] uiy)

wHEs—& (Iv7 7y FIE) Ph

e &YH No. Lt A= No.
Cations, inorganic [ # >/, fE#%] No. 2,119, 147,253

Acetylene compounds [ 7+ F L {t&4] No.93 Chloramines [¥05=>] hlo g2, 8

- - - N y Cholesterol, -esters No. 1
Aojs, aromatic ;%ﬁ{:i:;t@rflﬁ) ] No. 150, 246 (ALAFO—b. ALRFO—bT—5b]
Acids, organic [ a i ] No. 40, 41, 62, 64, 75, - N

76, 88, 90, 118,145 Choline [OU>] No. 122

Adrenaline and derivatives No. 92, 132, 235, 238 Chromiumion [7OLAH>] No. 30, 34
[7FLFU> 7 RLUFY VEFEERK] Cobaltions [3/NV k1A >/] No. 250, 261

Alcohols, higher [ &#%77)L3—)L] No. 325 Copperion [8f-1#>/] No. 102, 117, 250, 261
Aldehydes [77/L7E K] No. 84,111 Corticosteroids [ J)LF IR FAA K] No. 121,151, 306, 319
Alkali chlorides [7)LAU BS54 K] No. 89 Coumarins [7<) /] No. 80, 240
Alkalimetalions [7IVAURBAF ] No. 326 Creatine [7L77F>] No. 286, 288
Alkaline earth metal ions No. 326 Creatinine [ZL7FZV] No. 229, 286, 288
[ZIvh ) LEREAF ] Cyanamide [¥7F= K] No.92, 288
Alkaloids [ 77/L73A K] 2‘;’-9 ’5‘1"33)""115297" ;gg: Cysteine, Cystine [ 271>, ¥ZF>]  No.283

208, 243, 244, 294
Aluminiumion [FZIVEZOLAF ] No. 30, 155, 192, 252 Dehydroascorbic acid No. 222, 225

K]

No. 58, 152

[FeFO7ZROIVEVEE]

Amides [77
7

hi{in

Amines [7 3]

No. 74, 99, 203, 204,
205, 207, 208, 237,
284,324

Deoxy sugars [ 74 F ¥ ]

No. 83, 281, 291

Amines, aromatic [B&KE7 I ]

No. 85, 133, 146, 199,
210, 212, 298, 299

Deoxyribonucleosides No. 82
[THAFVURIILATR]
Dicarboxylicacids [ AILRVEE] No. 42

Amines, quaternary  [[9$&77 3 /]

No. 126

Digitalis glycosides [ ¥+ % 1) XEo¥EA ]

No. 57,227,302, 316

Amino acids  [77 = /]

No. 110, 173, 198, 203,
204, 205, 206, 324

Dimethylamino acids [ AFIVT7 /1]

No. 309

3,5-Dinitrobenzoic acid esters
B5- Y rOREEBRIZATIV]

No. 95, 201

?ng@g?ég;gﬂg%g M IESAE 12-Diols  [1,2- Y7 —IL] No. 177,178,278, 279
Aminosugars [77 = /#&] No. 98, 204 Diterpenes [¥7 /L] No.27
Ammoniumions [7YEZVLAF V] No. 71
Amylase [7=XZ5—+] No. 297 Epoxides [ TRF K] No. 228
Anhydrides  [E&##K47] No. 152 Ergot alkaloids [ T/L377)LAOA K] No. 101
Anthraquinone glycosides No. 180, 240 Essential oils [ #&H ] No. 120, 325
(7> b 5%/ Bk Esters [TA7IL] No. 152
Antimonyion [7YFEVAF ] No. 276, 296 Estrogens [T FO%>] No. 191
Antioxidants  [E&{tFALERI] No. 92 Ethanolamine [ T4/ —/L7=> ] No.254
Arginine [7)L+=>] e L LB 2 Ethylvanillin [TF/LA=1 > ] No. 148
Arsenicion [EZFRAF ] No. 276
Azulenes [7XL ] No.97

Flavones [ 757K ] No. 305

Barbiturates [/\/LEY—)VEE ]

No. 72, 73, 79, 135,
181, 183, 234, 272

Flavonoids [7357KR./ A K]

No. 3, 12, 25, 32, 80,
176,314

Bariumion [/NUTLAFA]

No. 153, 155, 260

Bile acids  [AE1#]

No. 28, 169, 217, 301

Fluorineion [Z7wv&EA 7] No. 330
Germaniumion [ZFILRZTLAF] No. 224
Gibberellins  [ZXL 1) >/] No. 301
Glycals [ZUAhH—IV] No. 149
Glycocyamidine [/ Y 72V No. 229
Glycolipids [ ¥&A8E& ] No. 113

Glycosides [ Bo#EfA ]

No. 1, 26, 57, 108, 180,
188, 227, 240, 302,
304,316,318, 331

Goldion [&1#A]

No. 311

Guanidine and derivatives
[T =90, 7 ZIVFEK]

No. 154, 196, 286, 288,
292

Bismuthion [EXRA 7] No. 261,276
Cadmiumion [ARIZTLAF ] No. 250,313
Caffeine [A7 x4 ] No. 56
Calciumion [HIVY T LAF] No. 117,153, 155
Carbamate esters [ AJV/NS VBT XF7)V]  No.144

Cardiac glycosides [ 38/{0\BEokE(k | No. 108,304,318
Carotenoids [A07T /A F] No. 26
Carotenoid aldehydes No. 156, 259
(AT /A R7IVTER]

Catechins [ATF ] No. 314,322
Catecholamines [A73—/L73Y] No. 131, 132

Merck Ltd.

Halogenions [/\O4%'> A7 >/]

No. 43, 265




e A=g ] No. BRHeams No.
Halogen oxyacids [/\O% >~ B3KE] No. 20 Nicotinamide [ZJdF 77X K] No. 63
Heavy metal ions [E&EA 4] No. 124, 241 Nitrogen compounds [EXEHLE] No. 127, 128, 129, 130,
Hemlock alkaloids No. 285 162, 186, 244
[FoZ>or7 bAoA K] Nitrogen compounds, aliphatic No. 288
O AN (=3
Heterocyclic compounds No. 138, 186, 210, 298, (BREHILE / AR
[ERRLE] 299,303 Nitro compounds, aromatic No.310
o= O A o+
Hydrastine [E F52F>] No. 67 [Exanital / SEk
Hydrazine (£ RS9 No. 231 Nitrosamines [Z OV 7 I V] No. 114, 300
Hydrocarbons, aromatic  [B&#&R{bLKE] No. 143, 303
Hydrocarbons, chlorinated  [#&{bix{t7k3&]  No. 138,271 Oils  [fh] No. 29, 120, 135
Hydrocarbons see also sugars Organic compounds No. 66, 160
R 3 =
[RIEASISBOIRE SR Omithine [F/L=F>] No.324
Hydroxamic acids [& FOF4 L] No. 163 Oximes (A% L] No.77
Hydroxyamino acids No. 280
[eFOF> 7= /E]
Hydroxylamine [E FO#F2jL73x>/] No. 161,231 Penicillins  [RXZ1) ] No. 158
a-Hydroxy acids [ a- k& FOF)VEg] No. 10 Peroxides [ BE&{t4] No. 17,105,171, 242
Hypnotics, bromine-containing No. 104, 137 Persulfates [ @HtEL] No. 31

[REZEH T HHEEXK]

Indole and derivatives
(A2 F=jbe 42 F— VS ]

No. 58, 69, 100, 103,
141, 165, 170, 218,
282,327

Phenols [Z7x./—)l]

No. 4, 33, 36, 45, 86,
133, 140, 163, 188,
210, 211, 212, 237,
262, 298, 299, 303,
312,325

Phenol carboxylic acids No. 210

Insecticides [ #39% ] No. 39, 104, 115, 187, [Zx/—IVAILRVEE]
270 Phenol ethers [Z7x./—)LI—7F)V] No. 188

I[o;i;egg%a{igiﬁngmc]ompounds No. 52,167 Phenothiazines [ 7z /F7I&(LEY¥] No. 142,166
ronion [B1A4 ] No.213,233 Phosphate esters [ BT X7 )] No. 70
Isothiocyanates (v 5757 > BiE] No.237 Phosphoricacid [ /] No. 14,16

Phthalate esters [72)VEET X7 )] No. 255

Piperonal [EXBF+—l] No. 148

Plasticizers [E1¥8%] No. 209, 255
Keto acids [ ME&] No. 10, 90, 223 Plastoquinones [7Z X ¥/ /] No. 179

Ketones [ k]

No. 84

Ketoses [ F—X]

No. 24,96, 111

Polyalcohols  [RU77)Lb3—)]

No. 9, 247, 275, 278,
279

Ketosteroids [ 4 k2704 K] No. 107,174, 221,245, 'Eggjt;y;erl‘/e\/g'gfj's;ﬂEf’;‘@fj";; Loy e 12 e

1) 3—)UEEEE]

Polyphenols [K 7 x./—V] No.312
Lactones [57 b /] No. 152 Polyphenyls [R1)Z7x=l] No. 53
Leadion [$81 7] No. 117, 250, 261 Polysaccharides [ Z4E48] No. 51,315
Lipids [AgE] No. 46, 81, 87, 134, Potassiumions [HY LA 7] No. 71,295

190, 258, 320 Proazulenes [ 7007 XL /] No. 97

Lipoids  [UAA ] No. 48 Proline [701U ] No.324
Lithiumion  [VF 7 LA#>] No. 30 Purines [71)>/] No. 135, 268, 274
Lysine [V >>] RO Pyridine compounds  [£1) ¥ >AL&%] No. 44, 61,78, 231

Pyrimidines [ =] No. 135
Magnesiumion [T %I TLAF] No. 155, 252 Pyrones [ERA>] No. 116
Manganeseion [R>AHVAF /] No. 34, 250, 261
Mercaptans [ X)L 7% >/] No. 10 Quinolines [/ 1> No.38

Mercuryion  [7KERA 4 >/]

No. 102,117, 261, 276

Metal ions [&R&B1 4]

No. 175

Reducing compounds

No. 36, 190, 237, 246,

Methyl ketones [ XF )L b >] No. 290
Methyl sugars [ X FJL#E] No. 106
Morphine [E/LEx] No. 239
Narcotine [F/LaF ] No. 67
Nickelions [Zw LA #>/] No. 250, 261
Nicotinicacid [ZOF ] No. 63

[ BTEDH BLEH] 264,273,306, 319, 320
Resins  [#&Ag] No. 29

Sapogenins [ YRS A ] No. 26, 151

Serine [') /] No. 280

Sesamin [tH =] No. 67

Merck Ltd.

Silverion [RB-1# /]

No. 102,117, 276
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Aydesborewoly) J9Ae] uiy)

Bt &G No. ®He &G No.
Sodiumions [FhUDTLAF] No. 329
Sorbicacid [V ILE VEg] No. 307 Vanillin - /A= >] No. 148
Steroids [AF O K] No. 1, 21, 26, 27, 65, Veratrum alkaloids No.316

190,217,226, 230, (x5 pua7vhOA K]

256, 301, 312, 314,

316, 317, 320, 323, Vinca alkaloids [E>A77)LAOA F] No. 11,13

325,328 Vitamin A [E2 X A] No. 26, 29
Steroid alkaloids No. 55, 142,182,216 Vitamin B1 [E% 3> B1] No. 123, 236
[RF7O4 F7)bAOA K] — =

VitaminB6 [E4# =/ B6] No. 63

Steroid glucuronides No. 251 —— -
[ZF70O4 K40z K] VitaminC [E42 = (] No. 49,91, 184
Steroid glycosides [R7 O FEFER] No. 26 VitaminD [E4# = D] No. 26, 29, 316
Steroid sapogenins No. 29, 55, 68, 142, VitaminE  [E%2 3>/ E] No. 29, 36
[RFO4 FHRF =] 216,328
Steroid sulfates [R 70O FEiEE] No. 185
Sterols [R70O—)U] No. 1, 37, 65, 190, 200,

226,301,312, 320 Xanthine derivatives [F1 > F >/ 55EAK] No. 164
Strontiumions [R FAYF T LA F ] No. 153, 155, 260
Sugars [#E$5] No. 5,7, 19, 21, 32, 35, Zincion [ESAA A >] No. 117, 250

50, 193, 194, 195, 197,
214, 219, 247, 263,
267, 275, 278, 279,
308, 321

Sugar phosphates  [#&1) >/ &)

No. 15

Sugars, reducing [ ®7THE]

No. 6, 18, 20, 22, 23,
109, 112, 220, 319

Sulfides  [Hrfk4n] No. 158
Sulfonamides [ RJVR>V T = K] No. 58, 85, 289
Sulfonic acids [RJUKRVE] No. 232, 269

Sulfur-containing compounds

No. 47,158, 215, 283

[EaEmE]

Terpenes [7ILX>/] No. 21, 26, 29
Terpene aldehydes  [FIL X7 IL7E K] No. 32
Tetracyclines [FhZH121) ] No.8
Thiazoles [F7V—Il] No. 282
Thioacids [ &] No. 266
Thiobarbiturates [F#/\/LEY —/VEE] No. 79, 94
Thiophene derivatives [F7# 7 = V&##E#]  No.172
Thiophosphate esters No. 168, 215
[FAUVBIRTIV]

Thiosulfates  [F A FRESIE] No. 237

Thiourea and derivatives
[FARK. FARRFEA]

No. 286, 287, 288, 292

Threonine [AL# =] No. 280
Thyroid hormones  [BRBRARIVE /] No. 167
Tinions [AXA# ] No. 117
Tocopherylquinones No. 179
[FaTzzvx/V]

Triterpenes [~ 1) 7/b\>/] No. 65,312
Triterpene glycosides No. 1

[ kD FIL R BCHER]

Tryptophan [FU T 7 7>/] No. 327
Tungstateion [T RTVEEA# /] No. 252
Ubiquinones [+ /] No. 179
Unsaturated compounds  [R&3F01t.&41] No. 136
Uranylion [VZZjb1#4 ] No. 250, 252
Urea [fR%] No. 286, 288, 292
Uronicacids [0 >/E] No. 195

Merck Ltd.
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