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Scheme 1. Scheme of the derivatization reaction of DNPH with carbonyls.
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Fig. 1. Changes in the isomer ratios of acetaldehyde and
propanal DNPhydrazone with phosphoric acid. Reproduced with
permission from Fig. 5 in Ref. [6].
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Fig. 2. Changes in the isomer ratios of 4-pentenal and trans-2-
pentenal DNPhydrazone with phosphoric acid. Reproduced with
permission from Fig. 4 in Ref. [7].
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Fig. 3. UV-visible absorption spectra of alkenal-2,4-dinitrophenylhydrazones in 50/50 v/v mix
solution of acetonitrile/water. (20 pmol/L). Reproduced with permission from Fig. 2 in Ref. [7].
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Fig. 4. Chromatograms of alkenal-2,4-DNPhydrazones.
Reproduced with permission from Fig. 1 in Ref. [7].
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Scheme 3. UV- visible absorption spectra of alkenal-2,4-
dinitrophenylhydrazones in 50/50 v/v mix solution of
acetonitrile/water. (20 umol/L)
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Fig. 5. Changes in the isomer ratios of 2-butanone-DNPhydrazone with
phosphoric acid. Reproduced with permission from Fig. 2 in Ref. [8].
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Fig. 6. Changes in chromatographic profile of 2-butanone-2,4-
dinitrophenylhydrazone with time at 0.1 mol/L phosphoric acid
acetonitrile solution. Reproduced with permission from Fig. 4 in
Ref. [8].
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Fig. 7. Decomposition of 2-butanone-DNPhydrazone with water.
Reproduced with permission from Fig. 5 in Ref. [8].
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Table 1. The isomer ratio and maximum absorption wavelengths of (£)- and
(2)-isomers of DNPhydrazone derivatives at 50/50 v/v acetonitrile/water.

L | e
alkanals
formaldehyde n.a. 356
acetaldehyde 0.32 360 365
propanal 0.14 358 366
butanal 0.15 358 365
pentanal 0.15 358 365
hexanal 0.16 358 365
heptanal 0.15 358 365
octanal 0.15 358 364
nonanal 0.15 358 364
decanal 0.16 358 364
alkenals
2-propenal 0.018 367 374
trans-2-butenal 0.035 373 383
trans-2-pentenal 0.035 373 383
trans-2-hexenal 0.035 373 383
trans-2-heptenal 0.035 373 383
trans-2-octenal 0.035 373 383
trans-2-nonenal 0.036 373 383
trans-2-decenal 0.036 373 383
ketones
2-propanone n.a. 369
2-butanone 0.20 367 369
2-pentanone 0.24 367 368
2-hexanone 0.25 367 370
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Fig. 8. Chromatographic profiles of DNPhydrazones and their reduced
forms changing with reaction time. Number of peak name indicates
carbon number of precursor aldehyde (1: formaldehyde, 2: acetaldehyde,
3: propanal, 4: butanal, 5: pentanal, 6: hexanal, 7: heptanal, 8: octanal,

9: nonanal, and 10: decanal), “H” indicates DNPhydrazone derivative
and “R” indicates reduced form of DNPhydrazone derivative. Prime

sign indicates Z-isomer of DNPhydrazone derivative. Reproduced with
permission from Figure 3 in Ref. [9].

reduced form (alkylated amine)

Scheme 4. Scheme of the reductive amination of carbonyl 2,4-DNPhydrazones with 2-picoline borane.
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Fig. 9. UV spectra of acetaldehyde DNPhydrazone and its reduced

form. Reproduced with permission from Figure 1 in Ref. [9].
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Fig. 10. Chromatographic profiles of DNPhydrazones
(upperpanel) and their reduced forms (lower panel). The number
of the peak name indicates the carbon number of the precursor
aldehyde. “H” indicates the DNPhydrazone derivative and “R”
indicates the reduced form of the DNPhydrazone derivative.
The prime sign indicates the Z-isomer of the DNPhydrazone
derivative. AH and AR indicate acetone DNPhydrazone and its
reduced form (N-(2,4-dinitrophenyl)-N-isopropylhydrazine).
Reproduced with permission from Figure 5 in Ref. [9].
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Fig. 11. Chromatograms of GLA-DNPhydrazone derivative
(upper) and its corresponding reduced form (lower). Reproduced
with permission from Fig. 2 in Ref. [10].
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Fig. 13. Chromatographic profiles of DNPhydrazones (upper
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Fig. 12. Changes in GLA-DNPhydrazone (lower) and its

reduced form (upper) concentrations with time under various
concentrations of phosphoric acid. Reproduced with permission
from Fig. 5 in Ref. [10].
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Scheme 5. Reductive amination of GLA-DNPhydrazone with 2-picoline borane. Reproduced with permission from Fig. 4 in Ref. [10].
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Fig. 14. Transformation of OPA mono-DNPhydrazone to OPA bis-
DNPhydrazone in acetonitrile. OPA mono-DNPhydrazone data
were converted by multiplying the absorbance by the molar
absorptivity ratio of bis- to mono-DNPhydrazone (i.e. 1.7).
Reproduced with permission from Fig. 4 in Ref. [11].
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Fig. 15. Chromatograms of carboxylic acid and carbonyl
2,4-dinitrophenylhydrazones. (A) Reference solution (20 pmol/
L, 26 components). (B) Sample solution from workplace air. A
prime sign indicates the Z-isomer. Reproduced with permission
from Fig. 8 in Ref. [11].
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Fig. 16. The decomposition of acrolein DNPhydrazone (ACR-D)
and the formation of adducts (AD1, AD2) in a DNPH-cartridge
at 35°C. Circles indicate the data obtained from a HQ-DNPH
cartridge method. Reproduced with permission from Fig. 6 in
Ref. [12].
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Fig. 17. The reaction of adsorbed formic acid and DNPH with time.
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Fig. 19. Chromatographic profiles of C1-C6 carboxylic-
DNPhydrazides and aldehyde-2,4-dinitro-phenylhydrazones

on two different columns (100 pmol/L) at maximum absorption
wavelengths between 300 nm and 500 nm. A prime sign indicates
the Z-isomer. Reproduced with permission from Fig. 10 in Ref. [16].
C1, formic acid DNPhydrazide; C2, acetic acid DNPhydrazide; C3,
propionic acid DNPhydrazide; C4, butyric acid DNPhydrazide;
i-C5, i-pentanoic acid DNPhydrazide; n-C5, n-pentanoic

acid DNPhydrazide; C6, hexanoic acid DNPhydrazide, A1,
formaldehyde DNPhydrazone; A2, acetaldehyde DNPhydrazone;
A3, propionaldehyde DNPhydrazone; A4, butyraldehyde
DNPhydrazone; i-A5, i-pentanal DNPhydrazone; n-A5,
DNPhydrazone; n-pentanal, DNPhydrazone; A6, hexanal
DNPhydrazone.
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GC column is designed for the analysis of polycyclic ) b |
aromatic hydrocarbons (PAHSs). It incorporates an ionic Tld. 109,480 REFHMETL T2,
liquid stationary phase. Each column is individually
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(phenanthrene / anthracene, benzo[a]anthracene /
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benzo[k]fluoranthene / benzo[jlfluoranthene).
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constant flow 2 3/ 4,3 16
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1 L L L
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A Rapid and Reliable Determination Method
using the Photometric Spectroquant® Test

Katrin Schwind, Scientist Associate, Analytical Point-of-Use R&D, katrin.schwind@merckgroup.com
Gunter Decker, Senior Global Product Manager, Analytical Point-of-Use Analytics | Photometry, gunter.decker@merckgroup.com
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UMNSED BRI R ARTHRTYT s BRATIE BRIN
TUOWRWKOFTERNICEE LI VB, B VBB, £2&
FILNUSBOR TEEL. 2<DBE. TOIERXNSPO,PLIF
IENET. BRKPIFEETZIVEDOU D HENOREZIRET S
XIEHBDFERA. LH L. UVDEENERTZERENEIELT
KFDEREBLICDBADET

0B IE. USVEBICKBAKIIDABREERN. ©0DITIERL
K. BLUPHERICLBLEICRIERELEZDLISLEL L H
BINDU>EEDFERORLE CRKIETHTO) VEITRRILIEIC K
DUVESEEZ T IF3RNELSN. U VBOBRIEERE IFH75%
BMOLELRS

RHBUVANEOVREZVH (R—T V. R1Y) T, ZDH#D
PO,-PEEIZI9T0OFERKRHDIZ84 ug/LTLIZH. BEIDARIHIK
B DPO,-PIZH T H5~6 pg/LOLAJLTET™S,

REKPD) VEERIE
BEVWEEDPO,PORIEIFBEZ TIEHDFE Ao

DIN EN ISO 10304-1iIC &N id. 14> oA RI S T4 —ETOE
VR B0 BIE 855 1233 pg/L PO4-P (100 ug/L PO, X Z1f) TH
D, CNIIRBKICEBBEETS U VEBROREELDIZZMNIGWE
TY, APEETIE. INEDIFANICEVWRE TAETET XY, DIN
EN ISO 6878IC&id. BYCATHERA AMEFIEEITHRVEED
K> DEETRIES pug/L PO,PTES,

Spectroquant UVETX ¥y b

Spectroquant U>EET R~ (1200 8ES114848) F. FREKDFIL
PVEBEEEZEVMEBEMETERNL TS V—XFTILTELPTL
SRELREFETY, CORKIE U VBOZENRAELTHS
DIN EN ISO 6878, APHA 4500-P E:5 K T'EPA 365.2+3IFELIL TWE T,

Spectroquant Prove>/1J—X MProve 60073 EET £ 100 mm#S
CILERWTPO,POREERLS ug/LOLANLTHETESfH. &K
BKFRDEREDPO,PETIZPBWMEEETHETIED,

Spectroquant U > EET A MFRIEREMUN BRI AZRH>TVE

To MERDAPEECIZRERD. KEONDBRERTYIHARETT,
Spectroquant>!) —X DRI TR TI0RRIEDREFNFH SO
TLINTWBTz. KTV IIINDU VRS ER FHEICEETEET,
TR R=)LOFEBZEBAL. $k4%RT 1 XDl (Prove
60010 mm.20 mm.50 mm. BL U100 mm) Z{EAT % £0.0025
~5.00 mg/L PO, -POFE TRAETEZ7-8. RYNAREREIERL
BLTHOY Y TIHRDORMND U VB EE 2 BENICEETIFD

Spectroquant ®J) VEET X My FED LB
(h52045%ES114848) LDIN EN ISO 6878IC#RLL 11 5%
WINOFEDRLCRBICESVTWVWET, AL VBT A (4.
EUITFUBLUTVFEAA VR ARTP CRIGLTIVEIIT
VEEEERLES, VTV ITUBISRWTTAIILE VB TETTIN
TUYEVITVIIL—(PMB) EFER L. CHERANACTEZLEY
IRAEE C B LTz & FiCSpectroquantT A MRy A B 5T TS5
BB RIE FOTOTILINIRERICINA TENRT VW ET
o DIN EN ISO 6878/AICHE-TRIE T BIC I AFEAER 4 ICTHB L%
ITHUSED FB Ao THUTIE. REIFERBICFR L BT HIE RS %
WEZERRDIEN D7 E B5BOF L DRROFBNKETT,
SpectroquantTZ b MIIE. DITICREBEAFED T CICER
TIZTEFETA>TVET, 100MmmMEILTOERE) VETE
BILBRERICIE 2200REEMI BRI T, 20080
PO 1EDYIDRT =24 (NBRON A VAR T—>%ER) O
HEPO,-2%E20 MLOT >V FILARICMZBTET TS, SOBDORIG
REARELTHS Y TILORAEZHEATRAET 5. HE
HOTART LA VBORENRTINE T, FLVERAEIR
Spectroquant J>ET X~ (H4O7%S114848) &G TTTHA
MCBBTTUT—2a>DRENS. F >S5 > THATER M
TABLUORBABOAI NV EEEREE AT % BTV,
REKPDUVEEEDESEIZSpectroquantT X My hEA L
T62DH > FILDPO,PEBERAELELT. EDI=&. DIN EN
ISO 6878EICERLI-BBROMBEML £ L7, DINEDRHER
T#%0.003 mg/L PO,-PiE. DIN 32645|C#HLL TRE L E Lo
K1, SpectroquantT XA bFw b TESNHER EDIN EN I1SO
6878 ETHRONIERZLBRLTRLET,

«1:SpectroquantTX k¥ FTORIEZROLLER
(Cat. No. 114848) and acc. to DIN EN ISO 6878

Surface water R [mg/L PO,-P]

Spectroquant®- Test DIN EN ISO 6878

Lake Starnberger See <0.0025 <0.003
Lake Worthsee <0.0025 <0.003
Lake Altmiihlsee 0.0126 0.0130
Lake Brombachsee 0.0025 0.0056
Lake Ammersee <0.0025 <0.003
Dam reservoir North <0.0025 <0.003

Rhine Westfalia
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200FEISEREDFERZR L. 61> FILR4Y > FILDPO,-P
EENEESEEE TR>TWE L, BIEEAERMIC ATV E
DI > TV Y TV T LI ce TALNYNEDY > TILT
I R INTSEEIZ0.0031 mg/L PO4-POELBDE LT TILE
Sa—JLHOY Y TZILTIE. Spectroquant DINDIERDZEIEHEH
0.0004 mg/L PO4-PTL7zo DINENISOZATOREINE(LIT% T LT,

BROWFIBICNZ. ZERNEATHY VTV ERAELE LT
COFETIE. 5DDMDKS > FILE1IDDEFAK MDYV TILICE
RB4FBEDREDPOPERIML. TNENDT T ILEIUEE A
ELFLIo BIBICCOAEDEREZRLET,

MR TAZEREISIRNTOY Y FIILTRNTEFE LTz, FHEI
FK[$105% + 5% TL 7

E3:ZERFMBICERLI=A L) VB DRE
0,1200

0,1000

0,0200
0,0000
0,0050 0,0100 0,0500 0,1000
#"INE (mg/L PO,-P)
® Sollwert @ Starnberger See Wérthsee Ammersee
® Altmihisee ® Talsperre NRW Brombachsee

BEZ NI EE FSEAHELBNIL FEOAEHDEICI—
YP—REXRITTIFEY, n%x. 0.0025~0.0250 mg/L PO,-PD
BIEEFE TR L I0RRIEDREFETHSMILEFT, OVl
o057 %BIAISRLE T,

[€4:0.0025~0.0250 mg/L PO4-PORFEHETOIRELR
0.140 |

0.120

< 0.100
]

2
£ 0.080
Qo

[
$ 0.060
Q
< 0.040

0.020

0.000 42
0.0000

0.0050 0.0100 0.0150 0.0200  0.0250

Concentration (mg/L PO,-P)
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HACERIFAREREEZRLTVWEY, FHOTOISLENA
BT RS Z2E L<EETSE. £0.0001 mg/LOFERZE.
F0.88%NDEERIL. HLTUE0.0003 mg/LOEEXENER TN

FLI(F2BHR).
Pre-programmed
method User calibration

R2:MEREFED LR
0.0025 - 0.5000  0.0025 - 0.0250

mg/L PO,-P mg/L PO,-P
0.0029 0.0001

Method standard
deviation (mg/L)

Method coefficient 1.2 0.88
of variation (%)

Confidence interval (mg/L)

0.006 0.0003

=3l )

Spectroquant > BT~ (h20O5%&S5114848) |&. #HITKL
KEKICEFNZAILN VBOZRENBEES AT BTR.
=X+ DOBBEARBFETI. TOMERIFDIN EN ISO
68TSIZEEA R FEAL BRI HDLRAFTY, ZEMIAEERTS
CZICED. TREFYEDHI K ERBKICE EFNBPO,POEE
ISELTWAZEARINE LT,
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Ordering Information:

Lt e hanJE&s
Spectroquant® Phosphate Test Kit 1.14848
Spectroquant® Prove 600 UV/VIS 1.73018
Spectrophotometer

Water for analysis 1.16754
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JUST PROVE IT.

Spectroquant® Prove water analytic system

Spectroquant® Prove I37/KB R HTICRIE A2 FELEFT T,

HHOHEFYIEAWVSIET,
fEEICH > TILOFEE - AEDFTRETY.

BBERBICRTHRRLIEN LLSHERIC L 3@
FELRML -3 EAHEHFTY, - W

BHERAHIFCES :
www.merckmillipore.jp/prove

DIRREYE &EEHREYE (CRM)

4 mEZE X % mi X
BEME IR LTTRRY — L TRALARR

www.sigma-aldrich.com/std-jp
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According to the United States Pharmacopeia

Anita Piper, Markus Burholt, Stephan Altmaier, Michael Schulz and Patrik Appelblad, patrik.appelblad@merckgroup.com

=45%.5]

REMHPBRH (FTUAN) CiE. BE
%%?ﬁﬁﬂﬁ%tiﬁﬁ—ﬁfk% ICERINTED. ZLDHEE. B
AI2 TRTI. TBITIFREZAILERIEN S BEYIBRFRDOE DD
CCBELED ;k%*ﬁﬁj]ﬁuu 3. BREOREFETIITETZH%
NHOHBEIREDZMIEITZCZBENCLIEHDTY, BiiRI/N1
ATHHEALaVIIREMPBLHLEDAHBTIN. piperine (B1&
B ofaIR T,

E41. Piperine structure.

()

NS o

DRAEERRETBFICIE. BB BERYTIEYU— T
TINENIEFER ERADEIRETEHENHODEITH BICTY

TIHMEAITHZDODERBICES. DYV TILEDHTLEB TS
BRERZTCDICANMBLTVWSIONEEZZNELNHDET, &
WEBEZNUE. YV TIUCEOTINTHREZD T,

LA LADSEEREEBICEVTE KE. HE. BN, FE.
BAEBHCWSIHRLBERHICEI>THENRF TN TS,
BEAHNNROHEE (E/F757) #HELTEHLTCVET, DX

DRNEEICEVWTIFEMICH Y I ERBBREOFOICELZ CIE
TEY, BE/UZTORBICHRICRSZICADES, BRELTH
SV Y. BEIREVITLEEHRE, BLUFYM TR
BHEICDODVWTHABICERINTVED,

A TIZEI avoHERET U TILELTRIRL. BIT0OXE
EET (USP) HA RS1 N> TRBREITUVE LT
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[CIEAIEIETDTLLD DY

B2 avbkor/JI57

USP40-NF35(C #2203 uRimMHEMDE ./ JZ71F2200t€
T3>0, 1DIFRER. HOVCDIFEMAIT T, 2
I avuMmKRiE. “BRIEFIGBBAICHRELEZED>TD”
CERTNTVET, I3 UMEKRIT. ZBREET25%U LD
piperinezBATVET, REHRICHTZEI S IVHKIZEDIE
YFWREENSSEEBBIOVN S 71— (HPTLC) 2T
BCEPMBERDERDTOF A ERBEIONNIZ 71—
(HPLO) £ D9,

HPTLC (BiEEEB /O M5 71—) ZAVWERE
E/ITTTIE FEREDS umD > ) 147 )L EBRE §BHPTLC

TL—hEEEL. BEAEICIIATY Y BBETF)L=53 (W) D

BAEREIBELTVET, SEARIINVRBA8 MMmEAEdE57

L—MZBHBELE cmBRAZITVWET, TL—MIBHLIEEL—2IF

MForshbTd, (ENSIEBIC)

© =21 3ulDBERRA. A2/ — )L THARL0.9 mg/mld
piperine USPEERIZZEM A (RS)

c L=22 3 ulDEERKEB. X2/ — )L THAB L2 mg/mld
borneoliZ2#4E87%

© L—=2315 ulDIZEERKRC. X2/ — )L THRE L5 mg/mIDUSP
B0 auHRmERS. BERLE. R=ODHEO 5% FEA

s L=2ABKU5 RO 3oL Tul 2EE (KBE5H8
0.5 gDEI>a kA5 mLdmethanoliZHML. 109 RBE
AR LD LB A Z . BEIZE—ICR2 L5558
BONTHPTLCOVOXR M S L%ZR2ICTRLET, USPE/IZT

IZfEoTe RO a v o EsHBE G CERISRDED &7

BESP



2. USP40-NF35(C(o7=HPTLCIC & B 2> 3 VKR DRE

4 Derivatized plate VIS

N

7

UV254 nmTODHRER
N BB AL, B4R E A VHPTLCTL — b Z#I33%

OEMEEICHELTC/LO T az >y I LEd, ABEI7OVE

NIL—bOTIHEHSHT cDWEBIC<E FTERLEY, HPTLCY

L—hZERENSEDH L. 3212 L7254 nmD UV Z BRET LIS

HLED,

1. 254 nmBBS T TIFEREHAR D 7 AN M5 LICB WTRF (RIS%
) = $90.15TISBRVN Y RABERR TS, CTHUIIZEEARA (L—
1) Dpiperine®/\ > RICIISL £ 90

2. RF=0.02F I\ RO HEER TE £ T,

3.RF=03M50.5(TTIC. EMBICWAFLRECFRED/NVRA3D
R TEET,

FE(AIL LUV 365 nmTORER
BB OHPTLCT L — EFEFRLBR U7 mlOI B LT XL

= 2 mlOEFEE. 1 mLOBEE. $EUV0L mMLOT I T7ILTE

FEZDIBETESLIZDHD) TLIEL. 100°CTSREMEALTEER

ISETV. BEHA T THRRELEL .

[BR&EE] | EMEEERB IOV S Tr—BEUHPLCICEZ RO avD

4. FHRABRO VORI ZLIFEBAT T, BERBRCOX/NY
REMBSIVEIMU AN RHERTIET,

5. IR BRADpiperineD /N> R BH K URF (#90.15) HE LBk
BONVREH, INHDNVRICEENET,

6. tZHERHBDborneolM /N > RO T, RF = 0.47{33TIC55
WEBDON VRO R TEET,

7. 70X ZLDOTER. RF=0.07TDEICERD D T/ N ROVERER T
NFd, TNIFUV366 nmIBRE T TIFE>VBICR X FT,
SEPARCIZEARRCO VO M SLTIH. BRI HELR

DINSBN Y RHERRINZ AN H D FT, FHEARDOTN

TISLTIE. B8 (BN, BO2 3o KB RISTR) CIFER

DRF=0.102058ICB VWY RIFEHINEFAHPTLC AL —K (A

SR —KSi 60 F254. 20X10 cm. HAZO0ES1.05642) =AW

TUSPE/IZTICIRESNIFIBICREV. B2 avEEARD

EEEEERTENTEFRL

HPLCIC &2 4R 53 1R

HPLCICK DA, B/ FFTTIFISPIVNENEDS
NTHH. 46 X 250 mm. 5um. 100 AD/ S+ >4L1(C18) S5 L
ERELTWET, AR TIE. Purospher® STAR. 4.6 X 250 mm.
5um. RP-18e T LTI RTLBEMEEZ BT ERLET,

BEMEAIZ0.5 mMLD B Y KD SV EE2KZR T M L0.14 gh i
M7 TL000MIC 2D & SBMRLTHRRL. BEMEBIE TR
(UZTITVRIL—R AZOJES 1.00030) ZAVE LT, &1
ISP IVNTIAISLERLES, JSVIVNATIE. ASLA
TTDICBFEt LBTFLRBEREZBECHEETY, ATLD
B LICRELRREMBORE (B8 OROFIFVKONHDET,
HSLEERIA2 mL (S LFR250 X 4.6 mm) ICH LT FRELS
mL/minTHI202 B EME LTc3 6. Do LEBOTED30 mUfkL
el e BZDTIDFEISERICBFAL TEEY, oo Tt
ICRBLEEERORE (BR) 1&. DS LDTTERIDITERE 22k
ICE O TREZTERBEDRANSHETEICDHTE ZOBE
FR46mmOASLH0.1 mlcmTHNUE25cmD HS L F2.5mLEEHE
TRIENTEET, LI oT 30mIoBERERLISGEIENS
LTRBEBOIERLICCEERDET, WINO7 7 O—FTHE
BRICF. T HREOREEEZRLTEELL. BRMEER
IBHILTT,

SEHE. BO>avHEk (02 g) 2250 mLo > T2 —FS7
SZOICAN. 50 MLOHPLCAXZ/ =)L TC0ER L CARLE
Lz (BRERMEBBRNEERICAZ EFTRORLE. MEREEES
DETEZEBLELL) . SEORERREE X%/ —)LT100 mL
ICEAEIL. 0.45 um®DMillex® PVDF > O T4 )LZ—TABLTH
SHPLCOMEITVWE LTz, S ATLEEMEIE. ZEEARA (0.1 mg/
mLADUSP piperine RS D X&/—)LIAR) CIZZERRB (B HANIE
EABLIEASR /=)L THEL£90.5 mg/mLOUSPED > 37
RIMHRRS) ZRVWTCRAELE L e CORFEDETEEI. AR
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[BER&EK] | SMEEERB IOV NI S To—HBLUHPLCICE BRI avD R

1. HPLCERER (¥

column:

Purospher® STAR RP-18 endcapped,
5um (Cat. No. 1.51456)

mobile phase: A: anhydrous potassium dihydrogen phosphate (0.14
g) in 900 mL of Milli-Q® water, titrated with 0.5 mL
concentrated phosphoric acid. Dilute with water to

1000 mL, mix, filter and degas.

B: Acetonitrile (gradient grade)

gradient: 95 to 55% A in 8 min, held for 10 min; 55t0 20% Ain 7
min; held for 3 min; 20 to 55% A in 7 min; 55 to 95% A
in5min

flow rate: 1.5 mL/min

pressure: 124-232 bar (1798-3364 psi)

column temp.: Ambient

detector: UV 343 &270 nm

injection: 20 uL

sample: Black pepper (2 g) extracted with methanol and

filtered through a 0.45 pm Millex® PVDF Filter

AR B DpiperineDE— 0 DFT— 1> T T 702 —h 15U T TH S
CLEEEBINTVED

343 nmTHRH L7csRAR D 2 O NS AL, piperinell &
HeARPBFBICATNVE—UNRERINAITNIEAEDEFEA (K
3, FARBAROIONN S LEIRERRBE LVUSPREI S 3T
FEEARSICHNBINTWVWSVOXN SLLERLICEZA. 1
S Cpiperamided E— 7 HHEEEINE LTz, EHENAR D343 nm
TRHELIEZOXMISLTIE. I5(Cpiperylenelling 58—
BREREINTUVEY, F£270nmTHEE LEEARD VO
SLTIE piperine® E—7I25%F L CLI4DMEN R IC QE,4E)
-N-isobutyldecadienamidelc 2R T B E— I AR 5N 24
CIFEBRDHHHIHERTETELE R T —ZIFRLEEAD
Piperine® )7L —>3>H—7%343 nm& 270 nm THETZ &,
343 nmDAHEHRA (LOD) L EERA (LOQ) hhIMCENI L
BRADELIED. WINDHZEDHLODIFI0 ppmA ETL

]

REEIE->TI/ANN ST —ETRERPBERZHART S
BE. HARSAVIZESWTAZEDLSICERL. BRIETNEIN
BT ZNBABHDET, ABTIE. BYRHPTLCIL— B LT
HPLCAZ L. BHRI) DTl 2—, SHERE - SEREZBL.
USPE/IZT7DFIBICRESZCICED. BOAS 3D AT LES
HREZRZ BRI TRINE L
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2. EMEDHPLCIC &3 IRIFHF
. Tailing
Peak Compound RT (min) Factor (USP) RRT

1 t, (void volume) 2,5

2 Piperine 24,0 0,9 1,0
(2E,4E)-N-

3 isobutyldecadienamide 256 10 L1

3. HiiaRooOv kIS0

5900

) ——343nm

< 4400

E

Z 2900

g

g 1400

[S

= Fe 010 e e B B B B R R |
0 5 10 15 20 25 30 35 40 45

Retention Time (minutes)

_. 5900

3 —— 270 nm

E 4400

2 2900

2

o 1400

=

S

-100

0 5 10 15 20 25 30 35 40 45

Retention Time (minutes)

Featured Products

ot hansEs

TLC & HPLC

HPTLC glass plate Si 60 Fys,, 20 X 10 cm 1.05642
Purospher® STAR RP-18 endcapped 1.51456
250 x 4.6 mm, 5 um

Solvents & Reagents

Ethyl acetate for liquid chromatography LiChrosolv® 1.00868
n-Hexane for liquid chromatography LiChrosolv® 1.04391
Water for chromatography (LC-MS Grade) LiChrosolv® 1.15333
Acetonitrile - gradient grade for liquid chromatography 1.00030
LiChrosolv® Reag. Ph Eur

Methanol - gradient grade for liquid chromatography 1.06007
LiChrosolv® Reag. Ph Eur

Potassium dihydrogen phosphate anhydrous for HPLC 5.43841
LiChropur®

Ortho-Phosphoric acid 85% for HPLC LiChropur® 5.43828
Filtration

Millex® syringe filter units, disposable, SLHVX13NK
Durapore® PVDF, Pk.1000

Standards

Piperine - United States Pharmacopeia (USP) Reference 1543200
Standard, 20 mg

Powdered Black Pepper Extract - United States 1509019

Pharmacopeia (USP) Reference Standard, 1 g
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DAVIET T REDOEY T, TOREDIFARTEESN
TULWET, YIVOREIF. BR. bR, BLUVCOHDESR
RICERAINAMARTVIAVEEETZOICHIBINTUVET, 7
VBT FRID SERNBERRICELN TS D, BRI IER.
MAEER. MERERMIER. MEER. NUEMEROREE %
RIHMEAEESINTVET, DO PHMOD R/ N1 XDTLE B
BIFZ<OETEREINTSOD. FRIEHTHTIETIDRICHK
BI20BEOREICH L TEEEERITTVET . TAVICIE
100U EOBADZENTED. ZOERDIFTILT I OEH
MHTY, NIV EOER, /ALY OBZRIYWET.
?E%%"\E:EELJILC?}L/\“\/%&O)ﬂz?%‘ﬁ%m‘@@l chBsicmzxod
ICIFIBBEHECEFNTVETY, EoT YAVHDOKREERES
%ﬁ%@“étbzﬁfcb\ ZOBRICHFTEERVHNGC /MS. LC/MS
AT DB EFRTBZENDAHOET, VAV BEDIERICKE
WM D HERON\Y OISOV REF T2 IR 515
B BERNRQUEChERSIEICKZ VU —> T v T DHTIE+52 78]
IBMRNMESN BV EDHDET, CNESEBICHRET D70,
BMTEEROEEHE (SPE) ZERATA ALV TT, COR
OBERNTLIF. EBICIZ 77 A—R>TS5vo (GCB). &
BICITE LR —FE2MT I (PSA) ZEHET, PSAIIRERAEEZ Y
HBRZEL. GCBIFBRP X TO— /LR DFEEEZF DD IR
ELET. LHLADS. —BIARGCBIEAF /OO VD&
SHFTEBEEZE I RRDMURRLTLEVE Y, INSDORE
DEUERE EIFR7TDICIEMNLIVERAVWTAHTSEZEHNZ VT
TH. MLIVOEEY 3 CPSAICRIFS B TW M D BHAHL
TLESENEEIN. BEOTT O TINEFBRLET, AHET
lF. EFRRCIFERZ2BHSPENZLZTIVOBRICEEWVELT.
SEERLIRILIEA T L. Supelclean™Ultra 240013, #2)& L7
B (RN, RIRAY) B TERTIEFBRENELLWEEONT
WM D T iEH. BRETETBLDICRFTTINTUVET, LEIF
PSA. C18&Graphsphere™031¢ L THIGNTWESI S 771 hh—
YTV IDREMTHERINTWEYT, COA—HRViF BHEA
BICMLI>ZHBCEY FEBEZFOEEROLNEEZED &
o A—MIYPOTEICIE. DILAZTA—MESUATILTH B
Z-Seph EENTWVETY, Z-SepldfEAMERME D ®. LWOHhDE
i%ﬁ%ﬁbi% CHUSEOTRERDGCB / PSABEBR N T L
. THESZEI2EEZALTEODNL TV EFERTS
M\Eh\?é&?&@i@%

RERAE

DAVRIFHTORERETHEALE L., RISLUR2C

BRB[ANZAVNVTH VIR OKEEHL00ng / gl B L STHE
LELTce BTV ARIZELIOFIETE I AVWE LT, ZERN
A TI3DE 1DDERANAT (FZ20) #FBL. BEDYD
g, RIBLURMIFIBEINSEMEICTGC / MS / MSBELULC /
MS/MSZERWTAIELF LTce BERBUEG. /1IN 3D
DRAEREROFHE D, TS5 0ICTRHINDDIFREEH
TL7

BRER

QUEChERSHIE#ISEEDMRIZAZE T BB TLE (K2),
LCELVGCHA DEREB Y > FILIZEEDEBDTY, B3ELUHE

AF. D=7y TEBELRELAZHOTY, LChEYIE. va>
BRDENMELAEHDFEATLIZ, GCODT=DDIMBYILHK
FEEERLTUIWHA. RENICISHEROZZYNIFEACTEEL
TUWEEATLIZ, GCHIEYIDTILZAF v >GC / MSAIEFER %
S5ICRLET, E—INZ—VIFAETUTED. FERE—23E
IZTIARACE TR INTVET, NSDIEEWIEGCDIEA
ATAEBICERL. YRTLFROBBIIHDFEA. FILEBEORE
R B50E—IEBOEFIF21% B LTV E LT
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R1.YAUPICEITZEERRIEE L GC/MS/MSHIE L

(B&R &&RH] | VOVHMERPOREREDNICE T BV TILAIIE L FTEBIE D BEOEINER &

®2. 7OV PICH T3 EEHBRER LLC/MS/MSRIER 4

Cell Acc
MRM Frag (V) CE (V) (v)
Acephate 184/143 70 0 5
Acetamiprid 223.1/126 80 27 2
Boscalid (Nicobifen) 343/307.1 145 16 6
Carbendazim (Azole) 192.1/160.1 105 16 2
Chlorbufam 224/172.02 120 5 3
Cycluron 199.2/72 120 20 2
Diflubenzuron 311/158 80 8 2
Fenoxanil 329.08/189 80 30 3
Fosthiazate 284/61 90 60 2
Methabenzthiazuron 222.1/165.1 90 12 2
Methamidophos 142/125 85 10 2
Methomyl 163.1/106 50 4 2
Monocrotophos (Azodrin) 224.1/193 65 0 5
Nitralin 346.11/304 100 10 3
Oxamyl 237.1/72 60 12 2
Pirimicarb 239.15/72.1 100 20 2
Procymidon 301/284* 70 8 2
Propaquizafop 444.12/100.1 125 16 2
Tetraconazole 372/159 130 36 2
Uniconazole-P 292.1/125 135 40 2

R3. VAVPDRERESRICHE T BGC/MS/MSRIESRMF

column: SLB®-5ms, 30 m X 0.25 mm ID, 0.25 um (28471-U)
oven: 50°C (2 min), 8°C/min to 320°C (5 min)

inj. temp.: 250°C

carrier gas: helium, 1.4 mL/min, constant

detector: MRM (see table 1)

MSD interface:

320°C

injection :

1pL, splitless (splitter open at 0.75 min)

MRM 1 CE MRM 2 CE
Alachlor 188/160 10 188/130 40
Aldrin 263/193 35 263/191 35
y-BHC 183/147 15 181/145 5
Azinphos-methyl 160/77 15 132/77 15
Chloropyrifos 314/286 5 314/258 15
Chloropyrifos-methyl 286/93 20 288/93 20
Cypermthrins 165/91 10 163/91 10
4,4'-DDT 235/199 15 235/165 25
Diazinon 199/135 15 137/84 10
Dichlorvos 185/93 25 145/109 25
Dimethoate 125/79 20 93/63 10
Disulfoton 88/60 5 88/59 15
Endosulfan B 241/206 15 241/170 30
Endosulfan-a 241/206 15 241/170 30
Ethion 231/129 20 121/65 10
Fenitrothion 277/125 20 277/109 20
Heptachlor 274/239 15 272/237 15
Hexachlorobenzene 284/249 20 284/214 35
Iprodione | 314/56 35 187/124 25
Iprodione Il 316/56 35 187/124 25
Malathion 173/99 15 158/125 5
Metalaxyl 234/174 10 234/146 20
Methoxychlor 227/169 30 227/141 30
Mevinphos 192/127 25 192/109 25
Parathion-methyl 233/109 10 124/47 10
Permethrins 183/168 10 183/165 10
Phenthoate 274/125 15 274/121 10
Phorate 260/75 5 231/129 25
Phosalone 182/102 15 182/75 30
Pirimiphos-methyl 290/151 20 290/125 25
Profenophos 339/269 15 339/188 15
Quintozene 295/237 20 237/143 30
Vinclozolin 212/145 30 187/124 20

(Analytix Reporter Issue 1 2017)

liner:

4 mm I.D., split/splitless type, single taper wool
packed FocusLiner™ design (2879901-U)

R4, AV RDOREBEIRICETBLC/MS/MSRIES

column:

Ascentis® Express C18,10 cm X 2.1 mm ID, 2 ym
(50813-U)

mobile phase:

[A] 5 mM ammonium formate, 0.1% formic acid in
water; [B] 5 mM ammonium formate, 0.1% formic
acid in methanol

gradient: 95% A, 5% B held for 1 min; to 50% A in
3 min; to 100% B in 8 min; held for 1 min;,
t0 95% A in 1.5 min; held at 95% A for 1.5 min
flow rate: 0.4 mL/min
detector: MRM (see table 2)
injection: 5uL




[BR &) | VOVHEKPOREREDNICS TB Y FILAUE FEEE 2R DBREOEINER Lk

E1. GCELULCARY U FIICE T D AR DR CFER

2D IAHFICIOMLOKEFIL. 305EE

1%EEEEE 7 E=FJILI0MLZMZ T, 2500rpmTl0HRES

.

Supel™ Que Citrate (55227-U) ZIN X T153 fERE S

. 4

5000rpmIC TS ME DD BER. LiFZER"S

1%EEEEE 7t~ =rJJL1mLTSupelclean™Ultra2400%
dAY7a2a=>y

(
Supelclean™ UltralcTHH

H#o7A—F

1%FEEEE 7= RJILICT
SEFRRLIHLYZ0.3mLEE

v

GC:2mL7tb=kUJL w/ 0.5% LC:2mL 80:20 7 r=kUJL:

GC: 0.1 mL Dk FEIRmHY

TE A2/ =)L w/4 mM FEET7EZIL
v
LC: 5mM NH,
GC: 0.5 mLNERE FEETVEZILL
0.1%FEEAGARICTIOMLAFIR
\_ J
FHFoEIRE L BIRM

BBRAF 2R/ LIco VR (n=3) ho/snicFEEIE
ZRSICRLEL, SIBOBBHIDSE. AFHFI/OORVE V([
INZR67%) 2 FR< 2 TDEIUEIFTO% MU ETLI. IEREICEWVTIE
IIT77ANA—RY TS0 e BTCBB AT LD S BRIFREINEE
BBRLEHICIEPIL IV BHAEICERT 50\ AR TIEEST
WEEBA, ANAITNILBRET Y TILORSDIEC L TEHESNICE
REIE SIBOREDSBARBICDVTIF20% KB T LI, K6/
TTESIC. ZLDILEMIEL0%KRBEDORSDEZRLTHD. 20%
ZHBZBRSDEZTRIBREIE. ZHEDOMS/MSAIEICEVWTRED
BEVWHOTHRMERAHEZITONE LT

EI2. QUEChERSHIi# DK ARY > T )L
(

(3. LC/MS/MSS# A 2 A & (L6 TR R) s RALE. MR D LS

— Sei—
5= e
L TSR
KR R

R4. GC/MS/MSS R I ViR (SIEHR) s RILE, LB DL
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5.7 AVHERPOKIBEL00 ng/gIic THZELF-BEDENINE (n=3)

Pesticide Avg. Recovery RSD Analysis Pesticide Avg. Recovery RSD Analysis
Alachlor 99% 23% GC/MS/MS Phosalone 90% % GC/MS/MS
Aldrin 85% 10% GC/MS/MS Pirimiphos-methyl 74% 3% GC/MS/MS
Azinphos-methyl 89% 11% GC/MS/MS Profenophos 88% 7% GC/MS/MS
y-BHC 83% 8% GC/MS/MS Quintozene 75% 8% GC/MS/MS
Chloropyrifos 96% 12% GC/MS/MS Vinclozolin 90% 6% GC/MS/MS
Chloropyrifos-Methyl 113% 6% GC/MS/MS Acephate 89% 6% LC/MS/MS
Cypermthrin (isomer 1) 99% 15% GC/MS/MS Acetamiprid 102% 4% LC/MS/MS
4,4'-DDT 95% 8% GC/MS/MS Boscalid (Nicobifen) 86% 7% LC/MS/MS
Diazinon 92% 14% GC/MS/MS Carbendazim (Azole) 106% 7% LC/MS/MS
Dichlorvos 78% 31% GC/MS/MS Chlorbufam 92% 18% LC/MS/MS
Disulfoton 86% % GC/MS/MS Cycluron 103% 5% LC/MS/MS
Endosulfan B 86% 35% GC/MS/MS Diflubenzuron 101% 5% LC/MS/MS
Endosulfan-a 92% 23% GC/MS/MS Fenoxanil 91% 10% LC/MS/MS
Ethion 97% 7% GC/MS/MS Fosthiazate 95% 4% LC/MS/MS
Fenitrothion 63% 5% GC/MS/MS Methabenzthiazuron 96% 4% LC/MS/MS
Heptachlor 81% 7% GC/MS/MS Methamidophos 85% 5% LC/MS/MS
Hexachlorobenzene 67% 9% GC/MS/MS Methomyl 106% 6% LC/MS/MS
Iprodione (isomer 1) 103% 5% GC/MS/MS Monocrotophos (Azodrin) 97% 3% LC/MS/MS
Malathion 90% 10% GC/MS/MS Nitralin 124% 55% LC/MS/MS
Metalaxyl 86% 21% GC/MS/MS Oxamyl 104% 3% LC/MS/MS
Methoxychlor 78% 12% GC/MS/MS Pirimicarb 97% 3% LC/MS/MS
Mevinphos 73% 7% GC/MS/MS Procymidon 91% 13% LC/MS/MS
Parathion-Methyl 88% 8% GC/MS/MS Propaquizafop 97% 1% LC/MS/MS
Permethrin (isomer 1) 104% 24% GC/MS/MS Tetraconazole 98% 2% LC/MS/MS
Phenthoate 89% 7% GC/MS/MS Uniconazole-P 103% 19% LC/MS/MS
Phorate 82% 10% GC/MS/MS
&5. Supelclean™ Ultra 2400% A WTHIMLIBL /=0 O VR ICH 1T 3GC/MSAIER R
o
8 —
o
o 4
o
— =
o
8 -
S Before cleanup (extract diluted 5X)
© i Total area counts = 2,364,087,358
o A4
o
o
o
N =
o —|
— 7 T T — 7 L T T U
30 40
10 20 Min
o —
o
o |
o
o
S
o
S
o
o
©
] After cleanup (total dilution 5X)
8 7 Total area counts = 1,875,812,846
S -
N =
. o
T T T T T T T T T T T T T T T T T T T T
10 20 30 40
Min
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6. yav¥EICEH T BSupelclean™ Ultra 2400 VWO FHE
FEENE

(Recoveries from turmeric powder spiked at 100 ng/g.)

35

30 1

25 ]

20

15+

Number of Pesticides

10+

RSD <10% RSD 10-20% RSD >20%

=Y o191

AT TIESupelclean™Ultra 24000 5 L& W LUERE S
T~LELce CONTLHRORBERNCEST, rj:/u%OJZ/\/rx
BEGBLIEBROLSBY Y TILORBRHZAIEICLEYS, EBIC
@ﬁﬂQW’LTL\ZoGraphsphereTM203l7‘J—/T\\/Li\ BHAEICNLT
VEFRAETTEBEEE T 2BREOEIUNEEMHIFL AN S, FF
ICBRERELET, Fioo GCEHPLCOWOmA DD IV ighlis
RISRINTVBES IS, HILDTFEICHBZ-SeplEHIEhs &
VWK DD DBRERETEZIENTIH LT, BERELTIIVME
FICHEITBRBRESITICEWNT, FHM D Z IR CRERFICELL
LM 2 ORRICHT2EVEINEEZRIB L E LTc. A%
Tld. ImLdSupelclean™Ultra 240080 — k1w HEFRLE LD
CNEDRIVIMLT A INBEAABETHO. L0V TILE
BT A HTIET,

ciFHITID?

SORITINRIYF v N VSRR DOIRENEZ CRRELTL
£9,

V& (Curcuma) DIEAEYIE IF
sigma-adrich.com/turmericz & Z T,

BEESNICSITBY U FILALIE FEREZF DREDEIRER £

51 FASZk

1. Prasa, S.; Aggarwal, B. Turmeric, the Golden Spice. Herbal Medicine:
Biomolecular and Clinical Aspects, 2nd ed.; CRC
Press/Taylor&Francis: Boca Raton (FL), 2011; Chapter 13.

2. Health Canada MRL database. www.hc-sc.gc.ca (accessed
1/27/2016).

3. Electronic Code of Federal Regulations (eCFR), Title 40, Chapter 1,
Subchapter E, Part 180, updated 1/26/2016.

4. Li, S.; Yuan, W.; Deng, G.; Wang, P.; Yang,
and product quality control of turmeric
(Curcuma longa L.)"” (2011). Faculty Publications. Paper 1.
http://scholarworks.sfasu.edu/agriculture_facultypubs/1
(accessed 1/27/2016)

P. “Chemical composition

5. Shimelis, O.; Yang, Y.; Stenerson, K.; Kaneko, T.; Ye, M. Evaluation of
Solid-Phase Extraction Dual-layer Carbon/Primary Secondary Amine
for Clean-up of Fatty Acid Matrix Components From Food Extracts in
Multiresidue Pesticide Analysis. J. Chrom. A, 2007, 1165, 18-25.

Featured Products

Bm% hanJsss
Supelclean™ Ultra 2400 SPE Cartridges
1 mL, pkof 108 52779-U
3mL, pk of 54 54281-U
Supel™ QuE QUEChERS Products
Citrate Extraction Tube, 12 mL, pk of 50 55227-U
Empty Centrifuge Tube, 50 mL, pk of 50 55248-U
Columns
SLB®-5ms Capillary GC Column, 28471-U
30m X 0.25mm I.D.,0.25 um
Ascentis® Express C18 HPLC Column, 50813-U
10cm X 2.1 mm I.D., 2 pm particle size
Accessories
QUEChERS Shaker and Rack Starter Kit, 55278-U
USA compatible plug, AC input 115V
QUEChERS Shaker and Rack Starter Kit, 55438-U
Schuko plug, AC input 230V
Visiprep™ DL 12-port Solid Phase Extraction Manifold 57044
Disposable valve liners, PTFE, 100 ea. 57059
Related Products

henJss
Solvents and Reagents
Acetonitrile hypergrade for LC-MS LiChrosolv® 1.00029
Acetic acid 100% for LC-MS LiChropur® 5.33001
Formic acid 98% - 100% for LC-MS LiChropur® 5.33002
Ammonium formate for mass spectrometry, =99.0% 70221
Acetonitrile for GC-MS SupraSolv® 1.00665
Accessories
Certified Vial Kit, Low Adsorption (LA), 2 mL, pk of 100 29653-U
Inlet Liner, Split/Splitless Type, Single Taper FocusLiner™ 2879901-U

Design (wool packed)

DINAZTA-MEIURTIL ZSEPS U —ZXDEIE I ES
www.sigma-aldrich.com/zsep-jp

BEIZEYBIICES
www.sigma-aldrich.com/peststd-jp
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By Karl Fischer Titration

)R E

Bettina Straub-Jubb, Global Product Manager Titration, bettina.straub-jubb@merckgroup.com

, -

e——

BMmIFES TRAWMEEY TBR SN TWET, RAKIEM. HE
B, 2N OBRE. AERRICEENDIHUDDOB. COKD
ZUNNCFSTREABEBFERIELDET, h—ILTrviv—7A
&%L:B%Fa%b\b‘ﬁgﬁ@bfu<*’§’lﬁ7€£7HJ\MX’@\ KHD LD
LA SNRWGEEICIE. BRI ZERTI2RENHD. I5IC.
RN TEELED. a“\JE‘/T/r#—TmﬁJ\@%EEtH%ﬁ&JtDT%
CENAIRETY,

ZFOESBEMBT NIy IZORKXOVLDICOA—E—DHBIF5
nFxd,

d—b—3ELEZRETIIHDEEA

I—E—RITHRICIIERLEER T BRAALMFIESFE
ATLTco LH L. 1OEEUBFIEREEERICA>THDLDHER
ICROBRHIAD £ LT, THIC. STIRERREZREEZSN.
FSATRZAINEFAEDEERICDELLDDHDF T, BEEDK
TIREOIE. O—E—DHEHARBLHESIN T, CNERAES DM
BINOA—Z—DIDIFKNETY, I—t—8. BHd—t— &
KV >YREVND—E—FOKDEIF. FOB/MIREYI—E—
MARDBE. k. BLWHBHRICHET 370, TOEEHED
B ODXTRICIRDFT,

(Analytix Reporter Issue 1 2017)

AVZAAVRA=E=DH=IT1yv—EE

AYREVRO—E—ICld. WO TRGES LD EENTVE
To AE/—)LICEBHMBIIBO THEL. BN TT, BERETET
FRILLATIRETUFILBERMT B L. KoDHEI IR h &
o YUFILEIE. pHZBEYIRERICROEEREZFHE, &
SICIETTHEL. REDFTAY—EBLIONMRN TS, H
BWVIE KOS EEBEBEALEAELETHWSZCHAEE
T KOBILBREICIFKI05°CHERTT, BEPEALITTD
TEISHEINEL A

BEMELDOFIE

A=ILTxviv—RAOBRKERZRIDISTHELILICANTTE
BEXITVWET, BKAEC L T40 mLdAquastar®-I > EXE/ —
JLETclFAquastar-Y LAY R EEE ZILICAN. 20 MLORILLT
IRE12 gDTFUFILERZINZ &, BiACAANICAquastar-V LA+
ZFRAWVWSIEEIF. BERL LTAquastar-I>EZ1 Sk 5&TlF
Aquastar-Z-1 Sk SEEBRZENTEE T, KWT. $90.3~05g
DAYAZ P A—E—EMXTAE ML &Y, SREMZ5H)
CMATBOFE2EZERMLCHIEHLAZTEEXATELF T, 5K
EINEEH L. REISABI e HHELET, KOBEEN
BRI BICIE BAGARIZS0°CETIMRSEFd, A—E—HTFHAK
TTTBHEIE. BECIICMRZENIMELR T NIERS7R VG
BHHOET,

BEOAMAE (Aquastar-KIRER 1%z B3R YY) 21152
EHERLET, DEETEIE. RILLATIRETUFILEBEELRED
BRACRR] (A2 EXZ/—ILEFIEAVEVILR YR TIT3TEHE
BT,

7.kﬁn+®l\°5>( 57—

© IRHBERE GRERFRE) (1807
- BIEDTEERE (pol) = 20~50 LA,
+ U(EP) =100~250 mV

© RREIRUTRAR0 pl/minskis
SHEIE#RIFOrdering Informationz CEL 7230



BERAEZLKAREREZHASDOESE

AYREY N D—E—FKDH DAL —RICEEDNFA+DTH
3. EREEREZITOCCIFHEREINTEA.

KRG EEBWS . A1 YREVRO—E—hhskEmE
BETSTEc®. BERELETAENATETY, SEREAARE
Aquastar-O>Eo—Oxy b7 Uy MIRREM Sk D5t OREBEIL
IR LICER BT, FEENLDTEL A BEDIKRLVCHED
BRIEINET, K10 mLOBRERBEILIC. 150 mLzfEEEIL
ICENETNANDCCZHRELET, 207 FRABAEZITVED
RUTZEAEELES. SRNTTILOTS > IEZAELT—ED
BEEBBTEET, MW 0.1 gDl =FE L TEENTITIL
ICAN. BBICEHELEY,. N\AT7ILEFEFIFEH TRILERE
ICAN. BIRLICEEZOJILETMRALES. COLDICLTH
HLTeKDEFv T AR GIBRER[EIFER) THELILICBL.
KAREZITVES

EAOEEHIERHBTCEFSAIE DHE SRR, F3REBD
BIERICA—T U AZEE R (Aquastar-4— T VAZ2E R 1%72 ) L.
KAGAEBOKDETOMEEEF Ty, BT 2 A HEREL £,

HEINSA—5—

F—=TURE:
- MNEVERE105°C. R 600

RIE(I S EILICH T BKIEHERE
- BERE. Bli(pol) =5~10 pA
+ U(EP) =50~100 mV

© ARSI RUTRAR0 pg/mink

Aquastar® JKiZ% R

EREMDRERICIZKIEERDERAD TR T,

- BEEOEEE

+ DIN EN ISO /IEC17025 DEREZZ T 1= F R TS
+ 1ISOGuide31 (CfE>T-EEERSE 4 S

fEVOY MEZE

 BRITEVRT VWY T =205

F#IxZ55 SigmaAldrich.com/Aquastar

[BR &K | 10222 O—E—FhDOKDEE

Ordering Information

e hanJES
Volumetric Titration

Aquastar® - CombiTitrant 5, one component reagent, 188005
1 mL=approx. 5 mg water

Aquastar - Titrant 5, two component reagents, 188010
1 mL=approx. 5 mg water

Aquastar® - CombiMethanol, one component solvent, 188009
max. 0.01% water

Aquastar® - Solvent, two component solvent 188015
Formamide 109684
Salicylic acid 100635
Aquastar Water Standards 1% in ampoules 188052
Oven Method with Coulometric Titration

Aquastar - CombiCoulomat frit, Coulometric Karl Fischer 109255
reagent for cells with diaphragm

Aquastar - Oven Standard 1%, solid standard for the Karl 188054

Fischer oven method

OB DT T —> 3> fllE
SigmaAldrich.com/application-note
Aquastar>!) —XDH—IL 7+ v —5EIK

SigmaAldrich.com/Aquastar

i
i
N
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Supel™-Select HLB

Carmen T. Santasania, An Trinh, and Mati Sarker

M 2 L

s

EHRERTN Y I RPOBRS T ELIUN. BIEY SIS MR
UR—RERME NS LIERINZEENIBI TIE LI, B3R
DOWABREARHE (C18%4 ) Y A0, FKMERUT — LB M
B (RURFLY/ SEZIARIERY) CHKERD (X251)
L—bke ESILAZIEZY =)L, N-EZILEOURY KEEER) h575
DFET, FKERIY—ZRERISIEEEBEECREBEEDOE S
EETOT. PREREOEEHDSIEEE FTOILEYLHIRIFTER
WO UAR—ZOHFBEREROMECEAD, LVWEEODITR
MR RBTEET, FRBFINMBDIEIAZ/ —ILP TR
DILEWST- BRI TR R ICAE T 2ENTI Y, TN T
FKERIY—RERISBEBREEL T DIoOICEIRLICK ¥
BREEHE NS LB LTV T az VI EETHERMD
BUWERNAFTIHT,

P001336

AIRETIE. BEAVEERC/N—VFILr7ASBEEFRER (I
$7) L. BREKOWMA D SHE T BIRIC. BMAMERUT—REE
FSupel™-Select HLB (Select HLB) J Z W E L 7o MEEH>TIL
TId BABRIALATO-IIBTETHI2BEDOR ST HEF|
BT EHETBNLET. BURIKY > TILTIE. EPAZEL694
(Pharmaceuticals and Personal Care Products in Water, Soil,
Sediment, and Biosolids by HPLC/MS/MS ) \Z#£ TR L £ LT

(Reporter vol 27.3)

EF. EREREN—VFINTTEEYHRHEDREIKITEA L.
BELRREERIZIEZTBRIDREDNHOELce CNSILEY
DFET, EbOFILEABHRBOHE. HEVMEMER DS
B, BLUBZEOHVRER ER B OBMER/NDBOET
2002EF | REERAFTHEHELD TG ERE LR, Y27
2T LTAREDB0% T LR D LS AL EMHIRE T hE LI

Supel-Select HLB B+l h > LLI3?

Select HLBORIHBIAIL, KMEF LD SIRLE WML &Y Z EE
HY3OICHARINIERFLYRRIY =TT, CORIBXANZ
ZLEFEC LTEHKERBIERICE DT EIN FHAKEETEALT
Wa T b EMHERIFLET. (HLB : hydrophilic lipophilic
balance) . Select HLBICRFFS N 3B EMDOHICIF. EUR
F>¥ (logPo/w -0.56) . URTZEY (logPo/w -2.02). EAF>
(logPo/w 0.11) HEHBOET, FIX2IZ. OEBEBHENSLD
R/ FlRERLE LTS

1. Supel-Select HLBOD 111§
BiE FAKEEEAZFLY TSEZIARVEVHEEHE
fEFApHERE 0-14
HIF#E  55-60 um
MSEESYE HD
REME 400-410 m’/g
R7HE 0.88mL/g
R7H1Z 87A

mIFRICH T B4 F A DI

KR TIE. SYROMBICTSNREF U ET RLNREF %
100 ng/mLE5 ng/mMLOBEIZR D ESAMU. AMLI=Zy s
sk (n=3) ZSelect HLBTHIH L F L7z 30 mg/1 mL (54181-U) &
KO DOMHR Y —RERRE N T LERIITRT HETUEL
LC-MS/MSTRIEL FL7zo RILITRTIERN S, Select HLBI bt
HEHRCERRIC. C550DHIRYICHRIFSERDR S VE
INEZRLE LT



2. Supel-Select HLBO RIS

T S R

FKMEREGAZRFL Y,/ RIS WA SR (IR, FERRIE, BR.
JEZIRIEVHEGK BEET)ERES S UHLA

A BIREFIE BER XY v R TIR MR
AEE SRILIRES RS O FEHE

EIRMmitEd D EULERME

UV, MSIEHFEEHLD AL BNYITS5IV R BREDHIC
REMR Oy FEEADEL

KITNWPROERERESLV

\—FILT 7 Bt

AHIZ TlE. EPAJA1694 (Pharmaceuticals and Personal Care
Products in Water, Soil, Sediment, and Biosolids by HPLC/MS/
MS) *ICHE L\ Supel-Select HLB ¥ flift 48 R DA M R~ —
RERBHEATLEERLE L, 48BEDIIIL—TIEERE
SUBRBZ. EPA5£1694 Column CS-5ICEBEH I NTBE 25~
25,000 ng/mL) THASRL. FERERHEL LORRIKIZA mLDCS-51R
ERREARMLEL . 1 LOARMER Z R4S FIBTHIE L.
Ascentis’ Express C18. 10cm X 2.1 mm (52823-U) %Zf#F8 L TEPA
751694, 2B KURIICEH INILC-MS/MSEHFICTRAELEL
fco Supel-Select HLBX ABH MWD EINE A, 2BHEDODR L ZAH
AR (XZ /=L BELOXE /=)L 7 RZRUJL (50:50) (R5EH))
ZEALTHRLEL .

R3. Migh 227 L HF OB FIE

XB =)L,
BWThRT A KICKS
Heb SUTESEL

Hen—F
NI 7—IC Tk

5~10% X&./—)LH
TErZRUILICTAY

XB/—IL:FER=R UL
(L:1) IcTHEEH

EIBZXTYT TS mLARZER.

SBECTTH?
Supel-Select HLB (3 ftittHH % R &D

mEr' SO %P B!

EEYOTILCRELTVET,
www.sigma-aldrich.com/spe-sample-jp

*2017TF12RRE. Hit1o 22—y MAEICE D

[EF] | #AMER)T—ZREEHE DS LSupel™-Select HLB

SHELTIH?

Supel-Select HLB (& fthtH 2 MICEEARTHF D ICERKED

BULH, 2<LOBE. FROWSFNKRMERLICETH
TBDICRAZ/—IL: "tb kYL (50:50) DESREBEL
LET,

1.5 ng/mLOX2F > RFZFML.
Supel-Select HLBTHIEL7=5y FIED b—2IILA1F2 00O NI 5 s

15 L Ascentis Express C18,5.0 cm x 2.1 mm 1.D., 2.7 um (53822-U)
BENEAE: methanol:0.1% acetic acid (60:40)
FOE: 0.2 mL/min.
ATLRE: 35°C
#%i28: MS/MS, Applied Bio System 3200 Q TRAP
AEAE: 5L

Supel-Select HLB SPE

TRILNREF>
TINREF>

0 1 2 3 4 5 6

G004385

TINREFY
H

s

Ho G002260

Absolute Recovery * RSD (n=3)
5 ng/mL spike 100 ng/mL spike

Atorva-
statin

Prava-
statin

Atorva-
statin

Prava-
statin

Supel-SelectHLB 84 £ 8% 92+5% 103 *42% 89+3.9%
Competitor W 83+ 17% 92+2% 104*22% 87*11%
Competitor P 77 £5% 93+2% 102%*3.0% 91*+13%

HEBLIALEYDBEE. Select HLBX B RO TRIRE
OEUERERLEL . MERTHRLIABODITTHRAIE. 61~
65%DFHEUREZRLEF LT, Select HLBOAD. HERIN TV
ZEFEOHRKER I —REEHH AT LEIDDTNEKED S
WZEhDhDET, X2/ =)L P R)ILAEAEICKDEER
L748BEDILEY D55, D7 £ H20FEE TSelect HLBD[EIN
LKHHE (>10%) LELT
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[EF] | FkER)T—REEHE DS LSupel™-Select HLB

4. EPAEL694: J L —T 1L EMICEI1T BIR(EFIE Fleo TEAZRULVBHTIFI0BED Y IIL—-T1E
Y TCEINENA ELF LT, Select HLBZEALT

SPE:Supel-Select HLB SPEF 2 —7'. 200 mg/6 mL(54183-U) & & U'HHL W
RBAREUNEZEFBICIE. RYNCAEZ/—)L. RICK

1. BSPEA—FU I %20 MLO AR/ —)LTHEER. #LVT6 mLOBET 7 > K

Y6 mMLOPH 483+ 7 > 7K (6 MHCITHRE) IV Fra=>Y, F/ =TI TAEL TS C 2R LET,
2. 1LDKE# pH4(6MHCITHARE) #O0— R,
3. A= FUySRNAF2—LTIR— )L RIZT5HRIER. ]
4. 12mLOXE /—LERIF12mMLOXE / —)L: 7+ ~= k1)L (50:50) THEHHo Select HLBIZ. M A KRBT N w2 ZHSIE
5. SPERAHER%ZA0CCOERTIMLETEHEIE. 4 mLOLCEIBAEZE o DTEER LAY EmE T 370 ICERI N 8K

MRV —ZRERHEHS LTI, ZRETIE. D

N —— BB 5 LDB A E MR DX 557 WA 1R

AR OISROERRZ LV S200BETHLEL
e CH,OH:CH,CN  CH,0H  CH,OH:CHCN  CH,OH T=o Select HLBIE. fhitHE% S L B2 OEUTR Y
(50:50) Elution Elution (50:50) Elution Elution - o

1,7-Dimethylxanthine 14.41 56.15 83.59 68.65 EIRME. SLUBVEMNERERHLET,
Acetaminophen 119.50 112.30 136.48 141.18
Ampicillin 0.00 14.10 0.00 12.50
Azithromycin 101.00 52.99 58.90 50.34 References
Caffeine 70.71 86.23 81.43 85.51 1. Mesner, M., Pharmaceuticals in Drinking Water:
Carbadox 80.77 73.10 59.76 69.46 Pharmaceuticals and Personal Care Products Down the
Carbamazepine 81.47 79.63 83.38 92.86 Drain, Utah State University http://extension.usu.edu/
Cefotaxime 45.49 74.14 20.44 61.79 waterquality/htm/homeownerswater/pharmaceuticals/
Ciprofloxacin 21.73 57.14 50.58 94.74 2. USGS, 2007 Pharmaceuticals, Hormones, and Other
Clinafloxacin 69.46 59.29 74.29 70.18 Organic Wastewater Contaminants in US Streams. USGS
Cloxacillin 42.83 0.00 28.48 15.00 Fact Sheet FS-027-02  http://toxics.usgs.gov/pubs/FS-
Codeine 3.75 8.72 66.02 64.18 027-02/
Cotinine 9.48 8.12 65.50 34.20 3. US EPA Method 1694: Pharmaceuticals and Personal Care
Dehydronifedipine 63.84 77.11 87.74 74.40 Products in Water, Soil, Sediment, and Biosolids by HPLC/
Digoxigenin 69.96 80.12 76.86 83.28 MS/MS ht_tp://www.epa.gov/waterscience/methods/
Digoxin 80.05 NA 50.33 NA method/files/1694.pdf
Diltiazem 114.46 124.52 123.47 138.04
Diphenhydramine 100.00 119.02 99.38 82.48
Enrofloxacin 55.53 58.37 40.91 80.42 e Featured Products
Erythromycin hydrate 95.65 63.87 59.68 57.10 .
Flumedine 83,10 56.27 4415 69.57
Fluoxetine 61.50 55.35 77.46 55.76 Supel-Select HLB SPE
Lincomycin 2.62 7.98 44.74 31.98
Lomefloxacin 337 67.09 54.74 97.58 30 mg/1 mL 100 >4181-U
Miconazole 84.02 52.03 71.13 81.71 60 mg/3 mL 50 54182-U
Norfloxe.lcin 18.15 41.29 60.49 89.35 200 mg/6 mL 30 54183-U
Norgestimate 392.24 39.36 215.30 41.35
Ofloxacin 23.10 59.14 56.58 75.96 500 mg/12 mL 20 54184-U
Ormetoprim 27.54 86.80 66.27 103.55 1 g/zo mL 20 54186-U
Oxacillin 0.00 19.12 0.00 6.24
Oxolinic acid 64.97 44.26 50.27 43.82 Supel-Select HLB 96-well SPE
Penicillin G 0.00 6.08 0.00 6.06 30 mg /well 1 575661-U
Penicillin V 27.89 55.12 81.87 38.77
Roxithromycin 32.64 39.30 19.73 31.33 .
Sarafloxacin 5321 56.24 58.18 67.63 o Related Information
Sulfachloropyridazine 78.05 67.09 49.19 62.39 SHAMIESR S MBS T
Sulfadiazine 104.79 70.16 77.84 76.70 . . .
Sulfadimethoxine 73.65 51.34 45.27 63.09 www.sigma-aldrich.com/spe-sample-jp
Sulfamerazine 93.64 76.88 57.73 89.25 TELITTL,
Sulfamethazine 94.59 74.00 78.11 73.40
Sulfamethizole 85.61 74.48 48.99 76.72
Sulfamethoxazole 72.46 56.14 49.35 71.43
Sulfanilamide 10.11 7.49 24.80 32.84
Sulfathiazole 104.27 73.91 66.82 68.12
Thiabenzadole 95.54 77.95 86.99 83.65
Trimethoprim 25.68 65.20 83.91 100.84
Tylosin 97.70 44.26 46.36 26.11
Virginiamycin 71.92 56.16 68.08 63.36

30 (Reportervol 27.3)
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David S. Bell, R&D Manager and Hugh Cramer, Applications Scientist dave.bell@sial.com

WY/

E5 H1. XIL A ROfLis
FOKMMEEERIOTNI Z71— HILIC) OMEEERXAZXI LA
ICiE. SE. EMARE(ER. 1A VSBRERACRBDET, 9 ")J /55

BT, BEDTIRRMIERSE v F A BEIEN SEEAR L ic /§~
FRESNSNABICRESNES, Ehoo 14V TRIFANEE /\d
SRR OB TR BAES LB ET, L XIE FIEMH W o H§ o
SUNIFERBIR Y FRBBAOEE T TKERES 2N pridine

D. PITHEMDDET B A BOET, F/o. EICERBLES [ e
SR RBEEAT 32 CbBDET. NUATLAOTT )y

IWZOCLEERIZIZFEACDEERLEEAD. BULAF AT
BeERLETS, WIC. ~RUANTROFIIILEERIIREICZLOD

KAZREFT BT BIFDEANZ LD AL TAMITRY) R
|bothym|d|ne 5- Methylcyt|d|ne
ZIRFF L. A AV RIRDIER IS BB D £T, BEEDOLE (5-Methyluridine)
MBSO BRANAEEEEEERTS_ICED. 5RoNk o
EOREICE AR A ERRC LA TEET, o A
HO, W/gb /L\~ ‘ N>
el

HO' o
HiC

2'-O-Methylcytidine  7-Methylguanosine

KL RILFLFOBRES SUIF ALES*

HO

Pseudouridine

OH
N AN HN'
(1
N N) HN

o

c

HO\\S %ON
Guanosine

"N .
e

Inosine

NH,

B
N/KS
0.

HO' “oH HO' “oH

2-Thiocytidine

1-Methyladenosine

HO OH o' “oH

3-Methylcytidine

(Most Acidic) | (Most Basic) 1.7 4.6 6.5 7.4 8
Cytidine 13.5 4.3 -4.02 -2.28 -2.18 -2.18 -2.18
Uridine 9.4 n/a -1.91 -1.91 -1.91 -1.92 -1.93
Inosine - T1** 0 8.7 -4.16 -4.16 -4.16 -4.18 -4.22
Inosine - T2 13.2 33 -3.6 -1.98 -1.95 -1.95 -1.95
Inosine - T3 8.9 1.6 -2.37 -2.19 -2.19 -2.21 -2.25
Guanosine - T1** 9.6 2.4 -2.62 -1.88 -1.88 -1.88 -1.89
Guanosine -T2 13.2 3.1 -3.13 -1.66 -1.64 -1.64 -1.64
5-Methyluridine 9.6 n/a -1.49 -1.49 -1.49 -1.49 -1.49
5-Methylcytidine 135 4.6 -3.69 -1.97 -1.78 -1.78 -1.78
7-Methylguanosine 6.8 -4 -6.12 -6.11 -5.79 -5.58 -5.54
Pseudouridine 8.5 -4.6 -1.2 -1.2 -1.21 -1.29 -1.48
3-Methylcytidine 13.3 8.9 -3.84 -3.84 -3.72 -3.29 -2.83
2-Thiocytidine 13 2.8 -2.48 -1.41 -1.4 -1.4 -1.4
1-Methyladenosine 13.2 6.1 -4.78 -3.52 -2.19 -2.05 -2.03
2'-0-methylcytidine 13.4 4.3 -3.25 -1.51 -1.38 -1.38 -1.38

*Calculated values from ACD/Percepta, v. 14.0.0
**Inosine and guanosine exist as tautomers

sigma-aldrich.com/express
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[EZ] | SKEREERIOTNIST1— (HILIC) ASLERWERIL A RORFBIRM

AMETIE. —EDOXILFIRICBIFBHILICHTOERE%E
RLFET, XULADRIF—RICTHEEMOBEDFTT, X
IF SF OV 43XV SpKEERLET, —h. BENSEHR
WpK,IE13.5T . fLaMdE. 43K BOpHTIREICEICSELE
TH. IEC AL DHILICERH FICH T ZpHIZ L amnt T, K1
ERUS, DITRRYDICFEE L EET — 222N ENRLET,
AR DEERZ VW< ONDHILICRHE T TERL. —EDLEMER
H)—=>LE LTz

2. Ascentis® Express OH5% FiWVZIR DIRIFEE)

0.1% formic acid, pH 1.9

KERB &

12D U L7 RIZAscentis® Express OH5 (R &/\1 ROF
TILE) . Ascentis Express F5 (RVZT7ILAOTTZILTOEILE)
B & UAscentis Express HILIC GRIEERS U7) ZEHWT. 4753 H)
EAE, pHTRBEBIREOT—22IELE LT, Th2ND%
HT5% PR ZRIILHE80% TN ZNILETDI ST~
BHTRHELF Lo FEETpHES. 4. 5. BLUGIIZTHEELTS
MMOEFER 7> E =0 L 20.1%FBERAWTHRETLE LI, K06
mbL/min. AZLEE35°C. UVIERHIEE250 nmTRIE. ZREIE
10~100 pg/mLOEHEICAED LDITEEIN. FAZEIF0O5 UL T,

[X3. Ascentis Express HILIC R{E&iS U h) Z BV O RIFEH

0.1% formic acid, pH 1.9

5 mM ammonium formate, pH 3.0

e

5 mM ammonium formate, pH 3.0

5 mM ammonium formate, pH 4.0

T T T T T T T T T
T T T T T

5 mM ammonium formate, pH 4.0

5 mM ammonium acetate, pH 5.0 5 mM ammonium acetate, pH 5.0
————
l T T -
5 mM ammoniumn acetate, pH 6.9 5 mM ammonium acetate, pH 6.9
[PR—
T T T T T [} T
0 2 4 6 8 10 12 14 0
Min
(Reporter vol 31.2)



[Ex] | SKMEEERIOTNI S 70— (HILIQ) A5 LZEBWXIL A4S ROEE LERM

BRER

HELIEXIL AL ROKREDIEHFETH DD 1 A4 > HAE
ATIIERFETEEFEA. CNOSEENZRIFTSICIE. BEBHLD
EEXANZ X L= DOMEBNH D ET, Ascentis® Express OH5HILIC
GRIEFS VD) OWTNH. REICKERET 2D IC+50 AEME
TR DEEERITREIN DD FT, B2r3ic. OHSE LY
HILIC GRIBER> D) AT LICEB RO ) —Z VIR ERLET, L
TNOEEES RFAFRIFOEREZRELTVEY, RED3D
DBHAEWT. OHSEEAR E LR THILICEEHE TN B 2R
MEXTVWELTce TNEDBHNEVHILIC GRIERRS ) TldpH

ORI TETETH. OHSZER LB B IFEBNEELTVET,
NSDIERENS. HILICTIEA AV RBIERARREI TS CHERS
e AFHERIFHILIC GRIEERS U ) BEME L DOHSEEME D
FHDBWIEDDHDET, BEHABMEEMIE. 1-XFILT T/
2 (pK, 6.1 3 AFILFIV (K, 8.9) BLUBELIT-XFILY
TV REESNE LT, B4IC. Ascentis Express F5 (22 7)1
FO7x2)L70OENL) TEMELIERUCERZRLED

COBEERDIENEBEDSDEAAZILZRT BV O X
TLAIRIFFIFITEZEDNTTEFEA LWKODDIXTL AT RD A
AV RIBERICESTRSICRIFON A EMRRIN E LT,

RO V)= P F—2h5, pHSOBBIHESAFIC TR L7-0H5H
FLAN mODBVERMZREETECCANRINE LT, 5D
SHEEBILL T RSICRTDENESnE LT

4. Ascentis Express F5Z WO VL4 FESYIDRIFEE)

0.1%formic acid, pH 1.9

SmM ammonium formate, pH 3.0

5 mM ammonium formate, pH 4.0

E5. Ascentis Express OH5%Z AW TRIELL1=RILF L RORRER

column:  Ascentis Express OHS, 10 cm % 2.1 mm, 2.7 um (53757-U)
mobile phase: (A) 5 mM ammonium acetate, pH 5.0 with acetic acid in 95:5,
acetonitrile:water; (B) 5 mM ammonium acetate, pH 5.0 with
acetic acid in 80:20, acetonitrile:water
gradient: Z)C-'.:Bhplr for 1 min; to 100% B in 10 min; held at 100% B for 1 min
flow rate: 0.3 r
column temp.: 2
detector: UV
injection: 2 pl
sample: 10-100 Ma/ml in 95:5, acetonitrile:water
other information: pH of buffer stock {in water) was adjusted before further
dilution with water and/or acetonitrile

1. Ribothymidine 5. Pseudouridine 9. Guanosine
2. Uridine 6. Inosine 10. 3-Methylcytidine
3. 2-Thiocytidine 7. 5-Methylcytidine 11. 1-Methyladencsine
4. 2-0-Methylcytidine 8 Cytidine 12, 7-Methylguanosine
7
1 8
9
6
2 10
3405 1
12
r T T T T T T T T T T T T 1
0 2 4 6 3] 10 12
Min

ot

HILICHZ AlE. 2. B4, BLUOA A > RIEEEERNBR
ICBKEMELRFEHZRLET, ChoZBVWATLRIU—
2P BROBREEN R IHEERZEBR IS CNEERT
Fo AHIZETIE. Ascentis Express OH5 (R A/N\TROFIJLE)
HILIC GRIERRS )« BLUFS (RU2TILAO 7oL 7AEILE)
B L FELTe OHSEERIZEICHEAN =X L%, FSEEMREIE
FIZAFA R E. HILICEERIF2ODEEERZRE LIERIC
HmOFELI

References
1. W. Naidong, Journal of Chromatography B, 796 (2003) 209-224.

2. D.S.Bell, Jones, A. Daniel, Journal of Chromatography A, 1073 (2005) 99-
109.

0 Featured Products

zfzt:jf

5 mM ammonium acetate, pH 5.0

10

5 mM ammonium acetate, pH 6.9

|

e

Min

R HILIC (Si) F5 OH5
Ascentis Express HPLC Columns, 2.1 mm I.D., 2.7 pm
2cm — 53592-U 53779-U
3cm 53933-U 53566-U 53748-U
5cm 53934-U 53567-U 53749-U
7.5cm 53938-U 53568-U 53755-U
10cm 53939-U 53569-U 53757-U
15cm 53946-U 53571-U 53764-U
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(EZE]

USPE/ TS T TEHFARTINDSHPLCO MR DNE

~F /1) ZRBHZ L Chromolith®% B UL\ f-EsomeprazoliaH sHER D & b~

IIL®IC

XTI DRAYAEMTIE EEEBF I TenthFEe1—H—
DERANBRBITTBIMDMBAEIT>TVET, 2015FICHITLIC
T —%% “Complete monograph method  -Solutions for regulated
Pharmaceutical Instrumental Analysis Methods with HPLC, FTIR,
KF, AAS and ICP -“ A FCMMT7T—42%5) Tlk. 2016F £ TICHEFH
N 24 EDEZ R (Aripiprazole. Esomeprazole. Raloxifene.
Olmesartan medoxomil) ICBELT. ERAXHIRIAVICHEST
DI FEDRAC2015F YR RFTDUSPITT v T 7 — b DRA >
FeFeHTVWET, (MMT—2ETRBNLTWSEEREIZINT
USP37-NF32E /T ZTIZiE>TH D, USP38-NFI3DEHHHIZLT
WEF, HPLCEERICEEL TIE. USPTIFRED HZ LT SERL
BITNIEVF RV CWSIHRIGZAL, ATLEEETICHEEL
WT =D THD. DILICRS TR EZEET IO
REDANEHINTULET, KB TIHICMMT—2EDARAABNS
—ERERE L. USPE/ IS T7DHPLCEHRICEFBE INZHBREHEDE
FEAHE. FEBAMNBEFER LT, EsomeprasolDAHEBRE
T/URE AT LChromolithE BVWTERIE LI BlZ TN LE T,

USP General chapteric2WT

USP-NFIZKEZERB (USP) r EIRERRE (NF) #E5hEHD
T —fREVICUSP” E WRIL“USP-NF" Z Bk L £9, BFIRML %
St BLUBBICHTBE/ IS TIFUSPIC. BREYTUXH
CEEYICNTBE/ IS TIEUSPORIE T avic, BAEICH
TBE/TTIIINFIZHDE T, USP-NFIFEEAICSHET SN TH O,
USP-NFODIZ#ERR ¥ LCiB48 (supplements) ME2RIFETINETH
IS5ICHEAK, IRk, BERETEH (IRA) . SGETRE. X7
GRAMDE IO INH D, ENETNOERBETIT I~ (http://
www.usp.org/usp-nf) OUSP-NF o> 3> TEMINES, USP-
NFD “General chapter” (FBAERH TWLS T—MREEBRE] ISR
L. BE/VS70SRITEAZEANGEHRFIEN IR
NTWEY, Generalnotice ICId. FHEBOERLT/JIZ7DEHD
RN EBRIBRIBEHINTUVET, BRECMMT —ZEDHATIZ,
Chapter197 (IRF7zIFFTIRICK BRI ICREE) . 232~233 (AASET:
IFICPICLZEEBORICEE) . 621 (/OIS T1—). T11(A

K1 XLIDRMTBUSPE/ IS 7ICERATEREASLATIV—

HERER) . BLUV2L OKREE/ NW—ILT1viv—HE) OEDH
FARCEAETZFAZE LD THDEITDOT. THLHEVIHEL
7230

USPE/JST7DEBIILECEFTHEINZIDODL?
© WTLOFTERIEFBAIEED?
c ARFEREHIRDTIO. KDMWVWATLIZZAT—ILEZT>LTHE

Wh?

« D OERLIIETRED?

NBEDERIFINRTYES TY, LA LANS. /AN T T1—
ONBEEBNHELEZD/INTA—F—FUTICEF B LS IR
B - LN BBENLSEHZ720. COLIIEBERBIRNIN
SEHINNUSP General chapter CEHSNTUVET,

IO NI F 71— DRBERICREEEZDNTA—F—

- BEEDMER AR SRR pH

© MR- ATLYFA AT LDRE-BE

- FERIEMORBE M FE/T/URE)
ZEpRsR, HEREARE

© EERDOILRHEM (FENZDMDREER. KT RFvy
B IPREREL CTRINSEEME

RIFAR - < 7ORTEE.

BEICEOTIE. USPE/IIVICEEEHINTLEDDEIZERD
EE. AR MFROATLEFERTRZCHERLVWT—IBHD
F9, RUIIGUSPTIRESNZZLATIV—DRBE. R2ZIE
USPYEPICHITZ VOV 27— U EBICETRELFED
Flfco EDELSHT—RTH. BEMEOEENFE (USPTWSH
SLDLATIN =) ZEBTZCIEFEDEB L AR TIN. &M@
MREREE NUT—>3>) MRBIZARDET, FIoV TN
DFBIEAVISTAvIRHEDBEBICEATZFIRIELL B
FHEOEMZRAET I IIBIREZZ( S E BT EED DB 570
HERIN TV ETA. TOE. ASLRE. HFROZEBLHAIN
TWEFA. LNLEBHBSHREIELTHSLTER ((LFEHRFIEIL
ZEALRE). oo HLIBESNTVRBEIEIDEHBERDTY
TV RFERE. 8LV FIF AT LBREDEEIFFHAT
NEY, TER2OPTHRHEIRTEBICDOVWTIHARTVWEET,

Octadecylsilane chemically bonded to porous silica or ceramic micro-particles, 1.5 to 10 um in diameter,

L1 or a monolithic rod. RP-18 (C18 or ODS)
L3 Porous silica particles, 1.5 -10 um in diameter, or a monolithic rod. Silica(Si)
Octylsilanechemically bonded to totally porous or superficially porous silica particles 1.5 to 10 um in diameter,
L7 s RP-8 (C8)
or a monolithic rod.
L9 An essentially monomolecular layer of aminopropylsilane chemically bonded to totally porous silica gel support, 1.5 to NH2
10 um in diameter, or a monolithic rod.
L10 Nitrilegroups chemically bonded to porous silica particles 1.5 to 10 pm in diameter , or a monolithic rod. CN
L11 Phenyl groups chemically bonded to porous silica particles 1.5 to 10 um in diameter, or a monolithic rod. Phenyl
L20  Dihydropropanegroups chemically bonded to porous silica particles, 1.5 to 10 um in diameter, or a monolithic rod. Diol
Gamma alumina, reverse-phase, low carbon percentage by weight, alumina-based polybutadienespherical particles, .
L29 L . - Alumina
5 um in diameter with a pore volume of 80 angstrom units.
L45 Beta cyclodextrin, R,S-hydroxypropylether derivative, bonded to porous silica particles, 5 -10 pum in diameter. Cyclodextrin(Chiral)

* 2014 £ 11 A& D L9 10. 11. 20 IC “oramonolithcrod” X8RI M. FAAERHNTLE LTE/ URBEAS LAAERISEBMINE LT,

(Complete Monograph Methtods)



2. USPE L UVEPICE 1T BHPLCEBR XM EE ICRIT 3 E (R *

[EX] | USPE/JSTTHBINBHPLCOREEDRE

NSLEWL (USP37d D #7=125810) +70%
T AVIST 1 v ISHOERE Ldph—R. F T IRE S NIeL/dpd —25%~+50%D FE
PILREAD  pTmng. BEBLY FEEHS AER BB +25%
HF1E(dp) JIPIVERMOBE NI LR, ATLAR. SLUVHNFROZEEIFFEINTLARL  Reduction of 50%, no increase
(USP37d D#7=I38M0)
NS LA XL HFREZE L BEORREUFORTRS S C LA
. F, = F1x[(d¢,” x dp,)/(de,” x dp,)] +
i (F) Fu TOFHE, F BB ROFE, dchS LKE. dp HiFE +50%
1V 57 1 v ISHOES HEIEH50% 5 TOEBOHFFAINTINS
JIPIY MRROBEIRRE. A5 LRR. NFROZTFEIFFREIATLAN
15 LEE +10°C +10°C (max 60°C)
SEAR P, BRI (inearity). & & DRERROFEBENTHULEETLE. e decreased fLOD and repeatabilty
pH AV S5T 4 v oBH. ISUTY MR DI 102 F CEBALE, +0.2 units
UViRER EBIFFBEINTLAL No adjustment is permitted
Ny T 7—RBE pHOZI:HHFREFEATHNIE. £10% F TEEAEE +10%

BEMEOBREER VEMS DA, ML TE30%. #NETH10% OEE TEEALE,

+30% relative, or £30% absolute
whichever is larger

USPICEWT, A—FRASLRE/ IS T7ICRENMEVRD UT OB ZE LIBEICERDIRE

(@ RTIFARANZ LD 15%LUTF
b) BRRIGEAD S L B—FilFThUT

(
(O FHAOEM (L UNTFILE) BEANTLLALHOT, ALBEENMEHINTLZHD
(

b) WFNDBEDLH— R AT LZERLICRE T I T LBEEHOBRH Y

SHEIE http://www.merckmillipore.jp/hplc B'54 7> O— RWe# 75 CMM 7 —2&EZ TBE S,

<HASLEWL). HSLAE (). HFE(p) >

(VIS Tv IR OBE. BREE (N) DHREH T LD-25%~
+50% DEFENTHNISERBL. dpDHTLZFERBRIEETT, F/o
HNFROZB*RESIENFTIERISEIS T 385, NOYRED
S LD —25%~+50%DEFANTHINIE. BRZ2HDTLE. ATLA
BOEAELEEFERTZ2ECHHTFRINTVET, CNSDEED
ERIERBEBBINNMBI TE—IEBHVNS B TI5E1E. EER
B, BEROUILARE. TV IER. EARRCHRELL.
DI LNV RIEDD ZER/NRICINZZNBHN T TS HBEMEDHD
9. T/UTVICHFRIEEHEINTLAWEE. L/dpld. &N
TRIRANEEAVWTETELED,

<FE (F) >

RLFE (dp) Z/NS<EELIHE. TOHFREDOBECRLAS
LshE (ERES) 233 7cOICIFED B VRRRNNE L B BT,
TMRLEEIIRMENBDET BIRIEIVISTry IR THRF
B3 umllEDB DA S3UmMMTICEE T 35T IE. MEzF<
LTEDRIVERIRICERE L. BT LZEN20% U EETF LA
SORBLET, WIS, SumLATFOH A IHN53 umbd EDRIF
RICEEIBHBIEIMREZE L. BALLIICHTLMTOETH
20%RBICHEDEOFELET,

— SRS ENETEELTOEDEVW -

MUEDED. LR, AR HIFERE ARG AEOERE%
MITBLSICHBLTRETEI N HRETT, RIITIEHIRINTL
BEREBOBRASTLTAZEEBHLELIA. IRTOHIXIZEWVT,
ERDNSA—2—% ARG Z E TRISEDERENMESNZDTT,

HoLE. RE. RIFE. RRIFZEBICEELTRAI<REINT
WB—7A T BEECOMERBIZZEEICRALTCOREN—aL Fl
RG<KEBTHENARETY, EWVRX 5. HEDFEALDEN
Te D CTOEBRNAIRERD T,

ez, HLE/YSTTA6-150 mm. 5 umDHS L THIIELS

ml/minTaBE s 3. CREIN TV LEYS, ZDHE. 75-2.1
mm, 2.5 umDASLEFEA L. FHELS ml/min x 0.4 = 0.6 ml/min
THRLERENFONET, BRELTEEIMBEEICSAD
FIH\ FREFEIETOFHBRDIVNIEE L TEMBI DN TETET,

<THEEEIAE>

HEPEAZIE. FFARCNIBE. BRM (inearity) . BLURH
FRADEBEANTHNITHABRTIET, /L. FAENKRITTS
ENVRDIEDONERID, BRBEDBEENMET I CIER
PURETY, CHUITIVIVMDMEAVITTAvIRTDWNG
NUCHETUIEDET,

FAETIERTIROBELAA L. WTLEBEETERL. H75
LMEEEEABOERELEZ—EICRERDIE T, 462250 mmaAHS
L7%2.1-100 MO AT LICEE T ZIBE. AT LEKEN4.6-250 =
4.15 mLH'52.1-100 = 0.346 mLE 1/12ICR 3D T, EAEH1/12IC
BOTRBLRHDET, COT—IATIDATLDFEAEN20 ULT
HolcHE. AT —INAIVHBDFEAEIF2 7)) WWATETBIL
TPEOLES

<IEEEDARER >

AV Ty IEBRICRD. BEIEFS50% U T ODEM D DIER
DOEBHFRINET, TNSOMHDIFTTOMEALD E30%DHE A
THNIFEETIEITH BIMELAEICHLTEI0NEZBR2EE
BEFBRINTLVEEA. ZHPEEDBEEIFVERDDIEEDH
ZETIFET, WTNOHEED, —BZLVHPOREEZFERAL TS
EA100%IC R D EDICLET, UTFIC. ZHDRERE=ZMDERE
BROEREEDHIZRLED,
2R ERDBE | AB=5050DBENMETIE. DEMDA(HLUE
B. £1kD50%) D30%IIHENMELED15%ICHT-D. BEMERE
DE10%UREVSEBHBENSEBELTLEVET, LizhoTL
50:50DBEMEDIFE . 40:60~60:40DEEFH TEERJAEX L\S T XIS
BOEY, Ffoo AB=2980BEETIE. DERDA (BHD2%) D
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[EX] | USPE/JSTTHBINBHPLCOEEDRE

30%|F2BEBRD0.6%ICHT=ZDT. ZDHEIFAB=1.4:98.6~
2697 ADEHENTEENABEL VO LIZAD X T,
SAREBRDIFE | AB:.C=60:35:50BEETIE. 2HBBICZVE
DTHBB (BIED35%) D30%IFLKRD10.5%IZ 8 7= D, ?ﬁﬁx#g’c
TI0%UAREVWSEEABREZBR £, LIcH>TBDOS!
ED25%~45%DEFEN THE TI£T, MHCzE E?Zy%u\
(2R D5%) D30%IEEEDISNICHT=2DT. COETIFEAE
MD3.5%~6.5%DEFHFN TRHAETI £, Lo T ABCIF50:45:5~
70:25:5%721458.5:35:6.5~61.5:35:3. 50 EH TEE I 5 EHAIAE
CmhFET,

T/ JF7DEHZFHEITIELWATLIER
HPLCHS LDERIIBH TEETH D, BEEICKRFTLBRVEE/
JIIICRESNIZBN Eimlc T ISR T, USPTE/FIS7
WS L LTERINIcATLIFZENLAIMESTEIVT ARV WS
FigB, REBOE /IS 1IN LORR EDENSEHINTL
BT THARICERTEIEHEETY, F/USPIE. 1—H—
MHPLCAT LEBEBRT 2DICRIIDHPLCAT LD T —Z N —
ZHHEBLTVWETH T—EAR—XZDHDIEHLETHIZD

%ﬂ%ﬁfﬁ@ﬁ?ﬁ% E DE@WLL—{E)EH INEhI LA K%Tﬁ@ NoL%ZED1—

PRI DEEFERERMETEY—ILI THHILHHEE TN
THEDH. T—ERN—RIEHINCATLEZFERLISHED. USPO
BET 3

BEZHLTVB I ZRRREE T 2N EN H DRI
ENBHDFT,

RINFGA—F—DHBICEDRAFONERTIHI LTI X—E

iHiE
15 LK h3LAE| HFE el
(L, mm) | (dc, mm) |(dp, um)

L/dp F N
10 25000 05 08 02 33
5 30000 1.0 1.0 1.0 1.0

Pressure

150 2.1 5 30000 0.2 1.0 1.0 1.0
100 4.6 3.5 28600 1.4 1.0 1.9 0.5
100 2.1 3.5 28600 0.3 1.0 1.9 0.5
75 4.6 2.5 30000 2.00 1.0 4.0 0.3
75 2.1 2.5 30000 0.4 1.0 4.0 0.3
50 4.6 1.7 29400 2.9 1.0 8.5 0.1
50 2.1 1.7 29400 0.6 1.0 8.5 0.1

RUIRLIZED. XU TIFREFSRTLL, L3¢ L7, L8 L10.
L11. L20. 129, BLN45DATLERMLTVET, N5IEFTE
JIZTNFTLUIGERDBEIICHZAZDDLNEFTAD USPOE
HEFHLTWETD,

Esomeprazole3th D &EE(L
=EICE /B DT LChromolith® B W e i O a1 L F6 %
TN LES
Esomeprazole (TV X735V —JL) IF0meprazoleDSTF > FF
N—THOD. TASSERDADEELITON R TRER T,
BEEMRARDOH / K ATPaseD BT #PEE L BB OERZINEHIT 2
CETOHERR. HEEERRE. BREBEFME. LUV Y
— - TUVVIEREOBERICERINE T, —ROBEETSY
R4 IENexium®, Essocam. Esomezol®T. 2010 D2 HHE T
FLBIFAMERILTY, FHEFEABI2014F (1T 7T LE LT CMM
T — 2 TlE. Esomeprazole magnesiumd & UFEsomeprazole
magnesiumiZEiER H 73 7 )L DUSP3T-NF32DSRERFIEICRE -T2
T—AEBNANLTVET, Tyt BEYE RS). SLUAHR
B, MRIFREBEREBLOE/JREHS LChromolithddC8. C18
NILZRAWTERBLE LI, TNEDFEIFEICAVITTAVY
B THD. HWESNIATLTAZIZIGCTUHPLCICEBLEL
Too FIEEB/VRBASLOEFIOAT S TILATLEBTVDTZO,
IPERERBINDRTE 715 L D-25%~+50%DEH RN T LWL
FARlBEC A D £, AFETIE. Esomeprazole magnesiumA 7L
OAEEEE. USPE/ VT TRESNICMN T RER NS LD

XYRT

1 SUAHE/JRADSEMEE

JUORT

R4 Purospher®STAR RP-18eh5 L% FL\/=Esomeprazole D& ER S 14

U /Ny 77— (pH6.8) TR OFIE TS, Ny EILIZT00 ml0.086 M DU VEE2F kU D LZFRML.

1LOMOY VEEZKEF FU T LNy T 7—10.5mlE0.5 MDY VE2F ~ U D L/NY 7 7—60 ml ZBE L. K TL000 miic#HFR L. pH 7.3

A5 L Purospher STAR RP-18 endcapped (5 pm) 150x4.6 mm (2!#1.51455.0008)
SEAE: 20ul
& UV302nm
tJL: 10ul
FaR: 1.0 ml/min
Medium: O-1N 18 300 mlT 265RI%. I
HEICIGET2NBEEF 72132 N KE&1EF S LTpH 6.8 £0.05(CFART 3,
EEZM: 100 rpm (pH 6.8 1 VBN 7 7 —T3053)
BEHE 0y Ny 77— 2BHT 5. SOy T7—500mle350mld 7 k= kUILERS L. #KTL000 mICBIRS 3.
SBEE: 25°C
AR

1 524gn V) VEE3F U L12KHMEKISAEREL. 0.5MDY VEE2 3 b U D LERLII0 mlZFIN LFEK T1000 mUCHIRYT 3.

USP Omeprazole RS 10 mgZz250mIX LOBEDOHHE T S X ICKRA L. 10mIBBED7ILI— L TARY %, CHUICHRKRA mlzRmL

BELBAR: HEBE THKTERT 3,

T RABCB T, S<EHLIE. BRRICTRET 3.
149 Bar (2160 psi)

(Complete Monograph Methtods)

. pPH6.8DU VE/NY 7 7 —HTI0DBIHEEY R T 1 L2 —T3HBL. 5.0 mD3K%0.25MDKELT U T LLOmESLETRAS



5E /1) 2875 LChromolith® HighResolutionlZ %47 L 76 %
BELET, E/URBATLIR. VIL-TIVAICKIDERLIZILE

SUE R TE/ VB )N (B 22 ICBVWTED. Y70
RTERVIRT H 5782 RTTRT#EGEZRH>TWET, F1.5umD
ROVORT OFEICEOERMEDBUEVEEZDI5 L. BN
NS LMAMEDITOESRIICDHEAD ET, USPE/TTIITHELN
4.6-150 mm. 5um® L1735 (Purospher® STAR RP-18 endcapped
(5um) 4.6-150 mm (B4 1.51455.0008) % F L\ o BR S = R4
ZTORERER2IRLET. CESOFETIIBEEEICKROSNEZE
# (T5%LL _EDesomeprazole (C1THI9N303S) hYARRY 5) % imT-
LTWBZ D RERRTE £ 7o ChromolithhZ AEBVLHLWF
ETIE. EMEMNTREENSE/URBSURICEETR LD
IS0 ATLYAXZ46-100mmICEB L E LT, SENEAE(IZEA
FTETIFI3 ul D ETH MR FFRIEENDSLLD DT LR

[EX] | USPE/JSTTHBINBHPLCOREEDRE

BhofcfcdTBITHSTIENTE SulTEBLTVET, ik
HAERSIC. TOBRERBICRLET. COFLLWFATIEFINT
OMEEREELR/ILAENS D, MREDIBOSERILTER L. ¥
OXNIST4—DBEOB L. ZLTHSLEEDETEERT S
ZENTEFELT

CMMT —42&ETIEARRBTITBNA LMD, BHEARD
(AP) D, BEYWE R 7O0771)L) HRLTVWET, Fio.
KREEICERITZN—ILTryviv—ih &BET2IERATS
BFRIEDIEE (AAS) . FBEHEE T XY (ICP) . BLUREREIC
@ﬁw%FﬂR MHBALTVETDT. THICFHLWERNARE

FEICIFRIECEELZT L,

BEXH : “Complete monograph method -Solutions for regulated
Pharmaceutical Instrumental AnalysisMethods with HPLC, FTIR, KF, AAS
and ICP - 2015 S XLIBAEHHIT

mV
150 ]

125 ]

B ik Label claim Media volume Dissolution
(area unit) | (area units) (mg/capsule) (ml) (%)

318234 912

100 1 Capsule 5 312926 89.7

3 Capsule 4 316158 357635 40 1000 90.6
50 1 Capsule 3 e U ——
| Capsule 2 ﬂ L

25 1
o = Capsule 1 311351 89.2
) Average 90.1
esomeprazoleDIARRM D EH T E: Result = (rU/rS) X (CS/L) X VX100 =90.1%
0.0 2.5 5.0 7.5 10.0 12.5 15.0

Retention Time (minutes)

E92. PurospherSTAR RP-18eh 5 L% AL fzEsomeprazole
BHERER

250]
200;]
150: Capsule 5
| Capsule 4 N

100;]
] '\ Capsule3 N\
K Capsule 2 A

\ Capsule 1 A

Intensity(mV))
vl
S

o

00 1.0 20 30 40 50
Retention Time (minutes)

3. Chromolithh S L%Z BV I-EsomeprazoleDiEH

5. ChromolithhS L% AV f-Esomeprazole D& H ERR 14

rU= peak response from the Sample solution

rS= peak response from the Standard solution

CS = concentration of the Standard solution (mg/mL)
L = label claim (mg/Capsule)

V =volume of Medium, 1000 mL

BN ZEm 1Z%m Label claim |Media volume [Dissolution
(area unit) | (area units) | (ug/ml) | (mg/capsule) (ml) (%)

671494 916
656845 896
665258 751234 0.041 40 1000 90.8
658643 89.9
655000 89.3
Average 90.2

esomeprazole AR (%) DEHF7E: Result = (rU/rS) X (CS/L) XVX100=90.2%
rU= peak response from the Sample solution

rS= peak response from the Standard solution

CS = concentration of the Standard solution (mg/mL)

L = label claim (mg/Capsule)

V =volume of Medium, 1000 mL

A5 L Chromolith HighResolution RP-18 endcapped 4.6-100 mm (££%1.52022.0001)

EAE: 5ul
& UV302nm
JL: 10ul
K. 1.0 mL/min

Medium: 0.1 N $5F£ 300 ml T 265/, U VE/NY 7 7 — (pH6.8) TU T DFIBTHF. NwtJLIZ700 ml0.086 M DV ZEE2F kU D LZFRML .
T WEISG L T2NEEE X732 N KEESF b U L TpH 6.8 £0.05ICHEY B,

HBRM: 100 rpm (pH6.8D 1) VEE/NwY 7 7 —T309)
BEAA:

BE 25°C

1OMOY VEEZKEKRF FU T LNy T 7—10.5mlE0.5 MDY VEE2F KU DT LNy 7 7—60mL ZRBE L. 47K T1000 mUCHEIRLpH 7.3
DUVBNY T 7—%HET S, TO/NYT7—500mlE350mID 7t ~=kUJLERE L. MK TL000 mlICHERYT 3,

FIR: 524gDV) VEE3SF b U T LLI2KFMEKISAR L. 0.5MD Y VEE2 S b U LFAKRLL0 ml% AR Lk TL000 mUCHR T 3.
. USP Omeprazole RS 10 mgZ250mIX LOBEDHEH T S X ICKRA L. 10mIFBBEDT7ILI— L THARYT B, CHICHRKRA mlzARmL

PR a8 = THKCERT 5,

HE: 75 Bar (1080 psi)

. pH6.8DU VEENY 7 7 —H T30 E. — B2 RM LBEYR T 1 LZ—T2BLHARY %, 5.0 mlD3&E%Z0.25MDKEE LT kU T L1.0
T mESCEDLEASIBRICB L. L <BHLILREBRICTREY 3.
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(EZE]

=R mDITER Y]

—ICH Q3D. USP.Ph.Eur.5.20D 7= & OFREHFZEY E —

Certified Reference Materials for ICH Q3D, USP<232> & <2232> and Ph.Eur. 5.20

Ingrid Hayenga, Product Manager Reference Materials, ingrid.hayenga@sial.com

EXMADOERBORAG TTERAMY CIEIEN. LWOHDTE
RZENSEELEFT, EEROERFICERNISHRNSNZHZEP
ERETERMIC L TRALTLESRG & ¢§%t®$ﬁﬁf’ﬁ}%T
BATRHEE. EEROMDELTEATRIEERE) BHD. &R
BICREIPTRHEINTLEVEY, TR M EDOEMEICKD
BEORRICBEERIFTLD. BALNIILZHABRREANICEEY
ZRBINHOET

ICH Q3DAT RS 1 VD1t

20094, EERBEFMERSE (ICH) & EERSIUER
OSBRI ZFIRY 370 EEMICEMO N HTRS(
VERETDCHERELFE LIS, COTTO—F T THRAMYD
HIRRICRIT R AT RSN HBIRMHINZo. &E
HEEBICITAZTHEENDH D, T ZECHIRA R R ->THIFER
HDHBE CHERICENNIRRICRSTZD T,

ICHIZZTY F4D TR AT RZA > DR T, URITER
AN TOCRICHBIT2EBREEZRZICT B xBEL. THRF
T EADDISAUHELE LT
I3 TNHSORFIE MIELWEEZR DD, EXERE
ETOFBIGRE IFZIESNET, L<BLSNZHHE R
FRRE) DA LTREOD B HBDET, VFX1LICHE
ENBATRITINT BENRHSDZEANRCIZSRETURY
TEIAVILZFHMMERET D2HNELHD £,

U515t kIE. As. Cde Hg. BXUPbHAEZELFT,

9522 COTFMIE—MERIC, BERRICKELTEMOEMN
ZRIBIHLEILSNTUVET, EERADOHEMNNAREALYTE
ICEDE 220U T UTRAC2BICHTEINET,

- UZA BEERBITEAT AU BN WO, BENG
HOE5PBEANREIREREEAETIRITEIAXASDRETY,
25 2ATTERIZCo. Nii BLUV T,

« USR2B ; RADEFEEEN DR toMEHN S IN 2 ETEE
MEAMEW =D, EERITSEATEZEEENMEVDHD T, £D7:
. EERORERE. BEHFIEZ0MOmRs0EEHRICER
BICINZRVERD. URITZAX Y DI RISRATNET,
U5 Z2BTLERIFAg. Aul I Os. Pd. Pt. Rhe Ru. Se. LT

TIT9,

(Analytix Reporter Issue 1 2017)

U75X3: COTHRIFROKS TIFEERHISENMEVD DD, A F
TR — b TRETZHBRIFURITEAX Y MBI E S
ZEDBOET,

U223k IFBas Cre Cu. Lic Moo Sby BLUSNTT,
ZFDMDTER: FHEHIBEVD. BLU FIEZBZETRFINER
3.0 RIHRABES (PDEE) HEHSNTUVWRWITTRAM
MHVW<ODBDET, CNESDTRNEERPICTFETIHEIE
MDA RSA VBRIV E£IEFDE - MIHORHIZLDEOHD
nxd,

CDItERIFAL Bl Caw Fe Ko Mgo Mn. Naw Wo B&TUZnTY,

USPXEP®D S

2010 £ T, USPLEPICBIT2EEROITENMIY (EREICEK
2753 OFERFEICITE BT OILE CIMEER D EERICK
BLEEENEOHSNTWELT . (USP<231>H &K UPh.Eur.24.8) ©
DHRIBEETIC. FEEBAICBEVWTICH Q3DA1 RIT UIZiEo72k
EMTHNTUVET,

<USPHEDFRN>

USPIZICHA 20105 ICEIT L Ic e R A A1 R 51> (Q3D) I
BEOWT, FMOFIR. EXREFERODT IR, SLTRER
BBRRIPDTRBRYE % H/\—F 53DDH LU General Chapter
ZRELFLI

+ Chapter USP <232>:Ph.Eur. 5.20: EE R DTEAHY) - HIFE
- Chapter USP <233>: EE G OTENMY) - FIE
+ Chapter USP<2232>: REMBNRMADTTRERNE



USPI320184F1 5 1H ZGeneral Chapter <232>, <233>, & U
<2232>OMITHEEDTED. URISHRICHF I ERmM. B
FOEEREICHIRSAVICHESBEDRNHDET, COEMIE.
2014 12B16RICT7F 0> X ENTICH Q3DA T T4t HR A A
1RS> ORBICEDE. HIOERER - EREENEDIZ1LS
AE—HLTVBRHDTY,

<EPHEDFRN>

EPIZ. 2014FT7BICTTHRTHY)ICEE 9 288 ¥ ICH Q3DDEMEIC
B9 35EE 7TV, ENDSIFIFIERD015F4FICTER
T B89 55T & General text. Individual textDEAR R P2 —
NAEREKRLELT. RIESHICIE. ICH Q3DDBEREENSHNTE
%ﬁ%ﬂﬁﬁﬁmbibfco 201656 8 LA 15 %ﬁ%ﬁ[%ﬁitli?‘@
ICERINIEEEROVWIT A ST T A ICHEER 1558
EICBLTIDAANRTI UM BERINTVED, ifcﬂ%??d)[é%u%
(T TICERINCEEREROFLVWVEERERRFLZSD) ICD2WVT
B. 2007TF1R2BD S HARIANESRELBH D F T,

ICHORANZ LD, BT SEHERICEETIEMATAIRI 1Y
H. General Test 5.20& General Method 2.4.20ICE X 6N EL
feo 2018518 1RICERE S NAPh.Eur. Suppl. 9.3 Tldk. KRIAMHRK
OMBERWVWT, BLROE/JI7ICTEIMOERITHOFE
Ao TERTIMPEROMEBELISE I NL. EEGPISEALDSTT
RERBEDIFEACIERIAAROME THZ EEZSNBZNSTT,
EPEEIE. PDEENESHSNTULALITER (ICH QDA RZ1>T
OO ITER] ICHBEINTR) ICBELT EABREzERT S
CEBHERELTVETS,

<BFEA®DRNh>

201549830, BEAFBEEXRREEESERREN ER

EF09305845) C L CTEERBDOTERMAH A RS IZDU
TUHREEIN. BRERICEWVWTHICHQIDAITINZ i
DELT,

AAARSA > O@EAIF. 2017F48 1B UM ICEGRRFE I NDH
EEROACHEDETN 5% BIEEIAOBERIC DOV THIRET
MMTIONTVEET,

&

ICH (FRBID/O—/NILOFEAMERN S e =B LI-ERETH
2128 TR DI O DEBRDANT AT FHIHRE L TTWE
HAD. USP <233>TIFRIF F /o IEMNDICE FNB TR M DHE
EREICSCTUTONNFEEZRELTVES,
© ppmA—H—DIFE ICP-OESE /I FREFIA
© ppbA—H—DIFEICP-MS

FHAEFHORROEBRESESBARES LU RHR
ETIHN
ICP-MSH—MER R A LTNE TN TV ED,

FTEFHMICHTSICH Q3DDFIR

E2UTLRICH Ly 3DDERBEREICIC L TEMREENPDF
f& ((permitted daily exposure:1 BICSFREINBREPREE. B1i:
mg/day) ¥ LTEDSNTLE T, RIS, IHORAEN 10 g
DERRIOEBINZPDEEEZRLED,

RS, VRAITERXVNTREAIRITRERITE L

2012F10R. BI6KEHARF B EMEDICP-AES,

[EX] | ERGROTERHY

R1. TEFAMICH T 3R 1HREZE (PDE#E)

OralPDE  Parenteral PDE  Inhalation PDE
Element Class  (ug/day) (ng/day) (ng/day)

As 1 15 15 2
Cd 1 5 2 2
Hg 1 30 3 1
Pb 1 5 5 5
Co 2A 50 5 3
\Y 2A 100 10 1
Ni 2A 200 20 5
Tl 2B 8 8 8
Au 2B 100 100 1
Pd 2B 100 10 1
Ir 2B 100 10 1
Os 2B 100 10 1
Rb 2B 100 10 1
Ru 2B 100 10 1
Se 2B 150 80 130
Ag 2B 150 10 7
Pt 2B 100 10 1
Li 3 550 250 25
Sb 3 1200 90 20
Ba 3 1400 700 300
Mo 3 3000 1500 10
Cu 3 3000 300 30
Sn 3 6000 600 60
Cr 3 11000 1100 3

Q3DAHAT FSIUICEE LT ICPRIZEYE

Q3DH T RS VNI ST TR DI Tl BTt R Z BRFIC
DTEIRENHD. TOTRDEAEDEDHRESTEET, T0
L5 7—ZATlE. TTICENOHEM TRESIN TV EERZ A
WBZET. YT TLAVRRE A —RERVBIES B LT
UTFDOXy B HDET,

- RERAE T AIEERE O

« JORMOHIR (2 TII LXK RZA—REBUVRIZSEDD
EIZH)

- [FFETBERMEOEWVWOTDREIR

BAABTBEEIIRBIHIND. FRICKELTT—2D1E5
DKXUZR7BHDETOT. BYLAEZRAVD I ZHEIDOLET,

SOITILR U wFIE. FToREDICH Q3IDA 1 RS> DPDE
BICHELTVWABTTRERIRER TraceCERTZRELTUVET,
standard HE 2 F X1, 2A. BLU2BOTERO—EZzZLREY.
standard IllE | IZEENTUVRWIZR2BDTERZ. standard &
UZAITREINTCEHE T,

R3IC. BHAICEFNZTREE (mg/) ZzFxeoHFL

FIRAIL. TraceCERTORRZEITELIA. KDFELVEREZ

BRoOOBAIFE. Sigma.com/crm-jpe BTV

(Analytix Reporter Issue 1 2017)
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(EX] | EXROTHERHY

R2.URITEAAVFTHHETANITHR
If not intentionally added
Oral

If Intentionally
Added (all
routes)

Element Class

Parenteral Inhalation

3. ICH Q3DISE A L1-Z Tt RIZ#E M Trace CERTD TR AR

5R4. TraceCERTORE

TraceCERT®

Unique level of accuracy and lot-specific value

Produced according to ISO Guide 34 and analyzed in our
ISO/IEC 17025 accredited lab; traceable to at least two
independent references (NIST, BAM or Sl unit kg)

Sophisticated packaging and comprehensive documentation
including proper uncertainty calculation, expiry date and
storage information

Packaged in opaque and gas-tight aluminum foil bags for extended
stability. Certificates are included and list up to 70 trace impurities
for the TraceCERT products.

250 mL package size*

ik
1. ICH Q3D limits from Step 4 version, December 16, 2014 Option 1
2. Thermo Fischer, the Medicine Maker, Edition 4 - August 2016100

TraceCERT® TraceCERT®

Elemental Impurities Mix according to

Elemental Impurities

Element Class ICH Q3D oral Mix according to ICH Q3D parenteral
Standard 1 Standard 2 Standard 3 Standard 1 Standard 2 Standard 3
Cat. No. Cat. No. Cat. No. Cat. No. Cat. No. Cat. No.
19041 73108 69729 89118 89922 07368
In 12% HNO; In 10% HCl Ig :Tiglggj In 12% HNO; In 10% HCL QES{EOHA)NI-?E
Ag 2B 150 mg/L 10 mg/L
As 1 15 mg/L 15 mg/L
Au 2B 100 mg/L 100 mg/L
Ba 3 140 mg/L 70 mg/L
Cd 1 5mg/L 2mg/L
Co 2A 50 mg/L 5mg/L
Cr 3 1100 mg/L 110 mg/L
Cu 3 300 mg/L 30 mg/L
Hg 1 30 mg/L 3mg/L
Ir 2B 100 mg/L 10 mg/L
Li 3 55 mg/L 25 mg/L
Mo 3 300 mg/L 150 mg/L
Ni 2A 200 mg/L 20 mg/L
Os 2B 100 mg/L 10 mg/L
Pb 1 5mg/L 5mg/L
Pd 2B 100 mg/L 10 mg/L
Pt 2B 100 mg/L 10 mg/L
Rh 2B 100 mg/L 10 mg/L
Ru 2B 100 mg/L 10 mg/L

(Analytix Reporter Issue 1 2017)
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