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Detection of vitamin B, in infant formula milk powder by microporous
plate method

WANG Jing', WANG Hong-Dan, LU Yun, LI Ling

(Chinese Academy of Inspection and Quarantine , Beijing 100123, China)

ABSTRACT: Objective To establish a method for detection of vitamin B, in infant formula milk powder by
microporous plate. Methods Based on the principle of microbial detection methods, reduce the training volume of
the sample. The samples were extracted and packed into a 96-well cell culture plate, added 0.05% bacterial
suspension to the B, assay medium, after mixing, it was distributed to micropores containing samples and standard,
after culture, the absorbance value was determined by enzyme standard instrument. Results The standard curve
correlation coefficient was 0.9987, the recovery rates of the method were in the range of 92.7%-98.7%, the relative
standard deviations of repetitive experiments were in the range of 1.03%-1.73%, six samples of different content
were simultaneously tested with GB 5413.14-2010 method and this method for vitamin Bj,, there was no significant
difference in the test results. Conclusion The method is rapid, easy to operate, high stability, low detection cost,
easy to detect large quantities of samples at the same time, suitable for the determination of vitamin B, content in
infant formula milk powder.
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HeA: % B, & AR ME—510 &R TR ik &
PIREFR, 23O S SRR R RO N R R, 4
AR B 5 AL SR, WIS T SEhERNE
RG], 5 4 R 40 B% 2 (hydroxy cobalamin), 7K%4A%
Z(aqua cobalamin), FJE45 1% (cyanocobalamin), M4 %
H 4k % & (deoxy adenosyl cobalamin)Fil FH 34k % 2% (methyl
cobalamin)®l, AL R A RRIFAEIE R, & Tk
alipd B b A A U R SR A e R i A 20 =™, Ak
ARG BAEAEER B, MNEEY RERETFHEE
Y, RIS HMB, MYk BEARNE LR
B, HETRHEEZ . b kb4 % B, 2N
TRALAR D, Bz T B2y | SR, RIS
FRErhh, JUHE B Ly b el

A By R ABRLTFNLgEE R —, ERefed Ak
Mk RGP kB RAELK, 355 DNAKAE, #H
TR RGO AR AT 3T LR, 4k
AR By SRWERERER, HRAAE, SRBER
B BRZAE, RILMIEL 0 ZOEM . R E M EE
AR E—RIERPL,

R EXTE AR A RS, AR R A R
BT, RER AU IR S bR S AL T AR A E Y 80%.
HHER B BRI H . 4R B kil 7k 3
TR RIET A RO L RSO A R AR
P Ip, SR B RS R, AR, nT4E
PR . FE E AR GB 5413.14-20101, g (=2
(United States Pharmacopeia, USP)!"*VF12E [ 43 ik 2 5 h s
(Association of Official Analytical Chemists, AOAC)[M]%‘M%i”ﬁﬁ
HEPIENE R A2 By, WIE 1Y 2 Ao i, Atk
YRR R, TR RESEE, W T LERmM
SR AR VE . BN R R R /A W Y VitaFast
vitam in By, IR & AT T B4 LE 9, R0 Sk AR
PRAERTER, [HAAS S HAER G, T7 2% 48 ho Wit #r
—ANMERR R, PREHOE S T R RN A T

T AR A ) SR BRI A oA 5 SR T A4 A AP B,
P2 1R SR FEBE A RAR A SCHFFE N 96 FLAMFLAR AR RS B 3
WAEXT EYLE T P iR By AT, BRI
BT E SR . DA B LB T FL T 4 A
& By, RS2

2 MRIEREE

2.1 {UEE5RF
XS105 B F K- (MR -FL A 2 A Fl); GI80TW =
JE K B8 (th B B \l); MIR-254-PC K46 (H A

Panasonic 2\ ) ; multiskan go FE§FR{Y (3€ E Thermo 23 #));
NU-437-600E A= #) 4 4 45 (Mg 47 i1 - 46 F £ 22 7);  Costar
3590 96 fLANAEHEEFEM(3EE Corning /A F]); Cycler Seal
Sealing Film(3 & Axygen 2~ H]).

FLIRATF IR R TR 3L . LR T N T 35 35 3k (I B
BrAEl); 4B By, ME iR IL(GEE BD AH]); 4id%
B Al Sl 98.4% (T8 [E DR A F); 312 [CFLIRAT 1A
(ATCC7830) [ H [ "Ll S A= P A A (A5 B v
22 LWHE
22.1 AR RELH

e R By MUHERBATI(100 pg/mL): AEHHFRIAEA: R
B, AriEdh 10.2 mg, FH 25%Z FEE R, 2 ZE 100 mL,

Yk 2 B RAET K (100 ng/mL): W2 I 100 pL 4E24:
F B bRUERE R, FH 25% L BEVE R, 42 100 mL,

H % By, FR1E TAEW(0.10 ng/mL, 0.05 ng/mL): &
B 100 pL 4i4: % By bifErh B, FHZEBKIER, A%
100 mL, 135 0.10 ng/mL = EEFRIES, ARG WRHEL 50 pL
A28 Boo ARE IR, FHZERAKH RS, T4 E 100 mL,
35 0.05 ng/mL fIRHR BEARE S TAEW
222 HERNHE

HBEFR I 13 A 2 [CFLRR AT B R ARG IR 51, CTA
SR TGS A 15 mL 25045, 3000 /min 250> 2 min,
FE R, FRINA 5 mL ©RE M4 R B, MEH
3t HR%GIRS), 3000 t/min B0 2 min, IR,
A 5 mL EKFEMGEAFE By, ME ARG FREE, 1A
DR AR
223 HswEra®

PR EFR GB 5413.14-20101 2 )5 4R BURE A, ARYEEE S,
YA By i I AKOU R S SR IBOR A T3 R (A B
JERE R ARBUR YA E By, HIRAE 0.1~0.05 ng/mL JE A .
224 MHAESAHERERGRGLEHLE

BBCLF R AEE R By bl S IR TR . SR T
VEW . MR M RE SR BBOR, F 121 °CE KB 5 min, 1%
HjE4H .

225 HILRIEAE

B KI5 B AEAE R B bl dh TR . B SRR BOR %
HE 1R 2 i A BT B9 96 FLAFLAR Y, R4
3 AT FBEEHE 0.05% R IR A4 % By, MlEH
REFREINA B GALH, &ALI0 150 pL, 25 {FLIn R B
ARG FRIE
22,6 EHRBME

A5 O i fe AR FLAR P G TR B D1 IR 35 S5 BT 37 °ClH
IREEFRAA T RESR 22 he KRR ELRE A IR G IR S, H
AR AT 550 nm Y Y1 (OD).
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Table 1 The preparation of vitamin B, standard working solution
IR B T AR TR AR
WAL=
1 2 3 4 5 6 7 8 9 10
K TE 7K /uL 150 150 120 90 60 30 0 60 30 0
B UES W /WL 0 0 30 60 90 120 150 90 120 150
e BE /(ng/mL) 0.00 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.08 0.10
®2 HRIRIURMEH FILEWC T B FRWARSY), PRt ks 1-Hed 6, 4351
Table 2 The preparation of sample extract ST P DA 1 R P LAR 2 ) 2 e A 25 By, ﬁ\%, LERLGLE 5,
LS P 3 4 X 2 Ay 25 R TR (K, 11994, P=0.710,
KK /uL 0 75 112.6 131.2 P>0.05, 2 Fi 7 ik LB #E 2= 5
TR it I 7 W /uL 150 75 37.4 18.8
i REAEHL 400 800 1600 3200 =3 irEULSSIHER
Table 3 The results of recovery test
Jnbr & SR e (E
-+ /% A /%
3 SER5H1R /100 8) /100 8) EEE SB[ R
3.1 FREms 0.10 100
LB E B T2 36 B BRHESL HEIE Oy Xl o1 0.09 200 933577
LRI (N Y i, Rk P, ol 2 L 0.09 90.0
1, 4425 B, HEJELE 0.00 ~ 0.10 ng/mL, Ak g 0.48 96.0
s 2_
KA RAF, 7=0.9987. 0.5 0.49 90.0 92.7+3.06
0.800
0700 0.46 92.0
& 8288 0.98 98.0
Eg 8:?88 1.0 1.01 101 98.7+2.08
& 8:%80 0.97 97.0
0.000 1 L I I L 1
0.00 0.02 004 006 008 010 0.12 1.98 99.0
4 I
e B PR EY) B B (ng/mL) 20 - 970 98.641.04
1 4idEK B brifEdh4 1.97 98.5
Fig.l The standard curve of vitamin B,
4.98 99.6
3.2 fnkREYLSZIE 5.0 4.89 97.8 98.7+0.90
AR INAEAE R By BWIRY A B A T IR [l e SE 55, 4.94 98.8
JFRUE RS 0.1, 0.5, 1.0, 2.0 1 5.0 ug/100 g, 4>
JbRue B 3 A TATIR B ENRCREE R, W3k 3. &l 1y g
=R

ISR FEL S 92.7%~98.7%, T34 [N % 41(96.4+3.11) %
33 ESME

PR 6 AR & B AR R BRI B WK, AL
ME AR B, Frat, B EERM 6 A AT, SRk 4.
Ho i 25 FL Y RSD 7E 1.03%~1.73%2Z Jf] .
34 FiEbextsLig

eI LEC 7 95 (— B . R LE Wk (B
LI Wik (S B . FLE R E KB 58 . FRRE

AWEFEAEAL G AR LR SR -, 96 FLIBFLARAUEE
PR, BRI Eahe . Vel RaE v A A
SR P B AR, WO TR AR E T, BRAR TR R
PRBRE A T BRI R, B AR T AR DN AR s %5 TR 4S
RE S VENESE RAF, SRR, o T2 5
SR A AN SR L, AN OURAAR, IF HL4R% T 559w
Al AWEFE 753G & RAL AR AN, AT EFUA Rl A
LR HERT
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Table 4 The results of repeated test
. YA Bro i /(ng/100 g)
S SEAAE/(ug/100 g) RSD/%
1 2 3 4 5 6
Wiky 1 1.62 1.65 1.64 1.59 1.60 1.62 1.6240.02 1.41
Wik 2 2.89 2.90 2.83 2.83 2.91 2.85 2.87+0.04 1.26
ks 3 4.64 4.68 4.60 4.72 4.63 4.70 4.6440.06 1.18
ks 4 0.87 0.86 0.90 0.88 0.86 0.88 0.88+0.02 1.73
Wik 5 1.11 1.09 1.12 1.09 1.10 1.12 1.10+0.01 1.25
Wik 6 3.66 3.59 3.67 3.60 3.62 3.58 3.62+0.04 1.03
#zS5 LEWTZHER
Table S The results of the comparison
. YA 2 Bin R/ (ug/100 g)
FE b ViRiS
1 2 3 4 5 6 A
T 2.43 2.52 2.48 2.48 2.46 2.55 2.49+0.04
1
LR % 2.40 2.48 2.51 2.46 2.40 2.38 2.44+0.05
T 3.68 3.75 3.70 3.54 3.74 3.72 3.69+0.08
2
LR %% 3.55 3.61 3.49 3.58 3.48 3.69 3.57+0.07
A 425 4.40 437 434 428 4.41 4.34+0.06
3
[CE{RITES 4.13 423 4.19 4.29 4.28 4.16 4.21+0.06
% 1.49 1.53 1.59 1.67 1.66 1.58 1.59+0.07
4
T FLAR % 1.52 1.48 1.42 1.43 1.55 1.50 1.48+0.05
T 1.78 1.88 1.75 1.68 1.59 1.93 1.77+0.12
5
LR % 1.66 1.74 1.67 1.58 1.53 1.68 1.64+0.08
% 0.84 0.82 0.86 0.87 0.86 0.81 0.84+0.02
6
LR % 0.68 0.77 0.74 0.69 0.70 0.72 0.72+0.03
*%Yfﬁk common foods [J]. Food Nutr Chin, 2018, 24(2): 73-76.
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