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Liguid Chromatograph Mass Spectrometer, LCMS™-8060
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No. ThP191-K LC-MS/MS Method for Sensitive Detection and Quantitation of 8 Water-
Soluble vitamins in Infant Milk Powder
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87 HIEIY B AP X215 WIS | sl st B JAYA0|CH HIER B= QUAM|O|M XEot of0| H-d=[X| 847] Mo AZ
SN H= A0| ZQ5ICE 2R =5 2 HOrS2| HIEHR B =X|7t oM 0f7|2] HE0| LR == QIO M2k, Forg ER0l=
HIEtRI BE HIZSt MEot Fo| FAAIF Eo(0{0F BHCE HF 1F 2I1E(DRI) X AIE HIHE 71&(Food Additive)2 FOHE 2RO
otel 1Y HIENDI B @79 J|Z=K|Z2 YWHIICLH HPLC & LC-MS/MS 22 HIEDI B 81 &I 240 AtEICt 12{Lt, HPLC
HHOM UE SIHEE HTEHL Jotg E/2 STTH IHEZAZ Qle A|Zt0] HO| AQtE= TAHE| YWHES @-3tCt o
FAHEOME 2T A|R2| &5 AL 5IH2| SRIBAR HAE R BESEES AMBSIY Forg 2R01M 8712 874 HIEIZI BE

o
SA0f EHe 2 U LC-MS/MS S H|A[BHCY,

€g HIEIY BEF 85 - E|0IRI(B1), 2[=2F2tEI(B2), LA T (B3), LIAEIOMIE (B3), HEHL (B5), TIE|=4! (B6), HIRE(B7) &
g4 (B9)2 AlDHEE=2[X|(Sigma Aldrich)oiM TUBIRACE AL LHERESE 5F - 1°C,-ElOHY (IS BT), °C,, "*N,-2[2E2t
(IS B2), 2H,-LIZEI0I|= (IS B3), 13C, 5N,-EHEHIAL (IS B5), & 2H,-biotin (IS B7)&= O|AALO|HAIA (Isosciences)oflA LBHLY.
HIE}2I B1, B3, B5 X B62 22 3461911, HIEITI B2, B7 X BOE 0.01M NaOHZ 3|Astof JHE EEAUS ZHSIQICt ZE HELD
EESEI LR BESH2 working solution@ 2 5|45t A Z-goj| AHSSIRILE. A= TX2| YE2 Chant 20 Botg 2/ 1
g2 HYsted 50 mLo| E2|Z2LH REO| F=Ct. SR+ 10 mLE 21 S8 YME 01830 & 40iE 2, 1% OMEL 84 30
mLE 1 A YME 0[8310] 42 L3, AnEEIE SIth 4FNUS 0.22 pm LIEE THZ LERYS o110, SF+2 5 B S|4l
| 240 Mi Heated-ESIPF FAHEl A|OFR LCMS-8060 HH2A7|2t Shim-pack GIST C18-AQ (2.1 x 50 mm; 1.9 pm) S
ALESIACH, ME 2HEAS E 12 ZTH
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Liquid Chromatograph Mass spectrometer
. Shim-pack GIST C18-AQ 1.9 pm .
Column (2.1 mm 1.D.x 50 mm L) Interface . ESI
Flow rate : 0.3 mL/min MS Mode . Positive mode
Mobile phase : (A) 5mM Ammonium Acetate in MilliQ water CID gas : Argon, 230 kPa
0.1% farmic acid Heat block Temp 1400 °C
. (B) Methanol ’ '
Oven temp. 1 40°TC DL Temp. $250°TC
Injection volume 2L Interface temp. 1 300°TC
- Gradient Elution Nebulizing Gas Flow . Nitrogen, 3.0 L/min
; 0% B (0.0-2.0 min) -30 % B (2.5 min) - Drying Gas Flow : Nitrogen, 10.0 L/min
Elution mode 50 % B (5.0 min) - 99 % B (5.5-7.0 min) - ying g
0% B (7.1-12.0 min) Heating Gas Flow . Zero Air, 10.0 L/min

484 HEI B BZ X LR EESHO MRM 244
484 HER B 8Z U LS EES 552 LabSolutionsS 0185101 X522 MRM A/H{8}S +-4519irt H7H| 0122 24X} 0l20]
22 [M+H] @Enomq, 2t 2ol thef 2700) MRM Z2OE sbs HO|R, T2 siLis HA0I20E MEfsIOITHE2). Y
SMwoz 02 19| MS S20bEIM} Zo| Elelol 122 Olufo] ZABIQICE 284 HIEN B 85 25| Cfsf MY Hzs
%10, 10 g/mL 750 ng/mL 5= HI0IM ZHO| BEAL (2= 0,999 0|40 Q48 K4S HHUCE HIEDI B2, B3 U
B5O| Z2HAe 12 29t 2Lt



H 2. +84 HEYIB8E Y LIREESH 552 MRM =2

429 dEol2 ddol2 HeEE=2 dEol2 ddol2
B1 265.00>81.10 265.00>144.10 IS B1 269.00>122.10 269.00>148.10
B2 377.00>243.15 377.00>172.20 IS B2 383.00>249.15 383.00>175.15
B3 (Nicotinic acid) 124.00>53.10 124.00>78.10
B3 (Nicotinamide) 123.00>53.10 123.00>78.05 ISB3 127.00>84.10 127.00>81.10
B6 170.00>77.10 170.00>152.10
B5 220.10>90.10 220.10>202.25 ISB5 224.00>206.10 224.00>188.10
B7 245.00>227.10 245.00>97.10
IS B7 247.00>229.10 247.00>99.10
B9 442.10>295.10 442.10>176.10
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FE 2MHol 45 Hot

HESHH|(LOD) 2 HEFSHH|(LOQ)= LabSolutions AZE0{0flA S/N~3, S/N~102 2 AtESIQIC} 8
1.36 ng/mL, LOQE 0.23-4.13 ng/mL B2 LIENIT) BH2M To} (n=6)= 2} H|EID EZEE 1
Zot= B 30] LIEFLHRICY,

“ HIEIZI B 852| LOD= 0.08-
0 ng/mL 52 +HBIUOH,

Ao M 5= He R LOQ LOD RSD%

= (ng/mL) (ng/mL) (ng/mL) (n=6)

B1 1-500 0.9994 0.52 0.17 2.80

B2 1-750 0.9999 0.23 0.08 367

B3 (Nicotinic acid) 1-750 0.9993 0.97 0.32 3.20
B3 (Nicotinamide) 1-750 0.9994 0.52 0.17 2.36
B5 5-500 0.9990 413 1.36 1.91

B6 1-750 0.9999 0.51 0.17 3.94

B7 1-100 0.9991 0.32 0.1 2.07

B9 1-100 0.9992 1.00 0.33 2.87
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Gotg ERE 0I83IH 2+E APE HOIUCL ForE 27 0| 871X =8 H|EtY BE CHE === HIISIUCE HIER
B3(nicotinic acid, nicotinamide)2} H|EI2! B52| AL, 25 mg/kg, HIEtZ! B1, B2 & B62 5 mg/kg, HIEIZI B7 & B92 0.5 mg/kg 22
HOLSIAL. 2le8 A2 MEE = A ZRE HI| 2I8H 290 A|RE ZHGI 3HA FUSIY] TIHsIion, 2t Zate] W 52

9|82 LHESIRACt =879 HIED! 8501 e 3|82 B 40| A E= 211t 201 90.1-113.6 %= R0 A2 LIEFRLCE

H 4 YoI8 2R/ T +8'J HIEILQ B 3|58 (n=2x3)

42 22 (%)
B1 113.6
B2 105.2
B3 (Nicotinic acid) 101.6
B3 (Nicotinamide) 109.8
B5 104.9
B6 108.0
B7 90.1
B9 90.1

Ol NIST 1849a & =& (SRM, Standard Reference material)& O|86t0 TIISIYLE NIST
S BEAISID| Bl 212t 3 3] HH2 EASIQIC} B Hute 32 Q| {2 SoIg|9om T

[=Ne)
IST 1849a A|& & CHEXQI 874 H|EIDI BS| MRM S 20LE IS 7 30| LIEFLHRALCE,

0

5 NIST 1849a & 850| H|EIDI B Ha ZAD} (3|AH|~ = 200)

iz stap =4 23t (mg/kg) (n=3)
et Tst 2nd 3rd
B1-Thiamine 12.57 £0.98 13.14 13.23 12.89
B2 - Riboflavin 20.37+£0.52 20.59 20.80 20.77
B3 - Nicotinamide 108 £ 10 100.92 101.31 100.53
B5 - Pantothenic acid 68.2+1.9 69.02 67.99 67.34
B6 - Pyridoxine 13.46 £0.93 13.58 14.03 13.82
B7 - Biotin 1.99+0.13 2.06 2.09 2.09
B9 - Folic acid 2.293 +0.062 2.253 2.285 2.277
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SIESIUCE 2AE AES floh 5Bt X Az HX2| 2FYS FIRSIUCE =8 HIEtR B 85 TR0 s 244 (r2)2 0.999
O|4o@ LIEtton, LODE 0.08-1.36 ng/mL, LOQE 0.23-4.13 ng/mL #HPIZ LIEHTE O] BMHS ARSI EE 8% NIST
184922 Y ASIUOH, By AT FOIT HY UFI L o HO2 BoIF|rt
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For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.

This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.

The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, its
subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM"” or “®".

Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or
not they are used with trademark symbol “TM" or “®".

Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to
the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and
subject to change without notice.
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