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Optimization and evaluation of the pretreatment conditions of vitamin B, in
infant formula milk powder

LV Chen, GUO Heng, JIANG Lian-Ge"

(Heilongjiang Institute for Drug control, Harbin 150000, China)

ABSTRACT: Objective To optimize the acid hydrolysis process in vitamin B; determination and to evaluate the
type of enzyme used in the enzymatic hydrolysis process. Methods The samples were hydrolyzed by high pressure
sterilization and boiling water bath respectively and the content of vitamin B; measured by the two methods was
compared. During the enzymatic hydrolysis, the types of enzymes added were investigated and the influence on the
detection results was evaluated. Results There was no significant difference between the results of the two
hydrolysis methods, and the method recovery rate was 86.0%—94.6%. Theaddition of acid phosphatase resultedin a
significant decrease in vitamin B; content. Conclusion The boiling water bath method can be used for the
determination of vitamin B, content, and the method is rapid and can be used for batch detection. The evaluation of
the effect of acid phosphatase addition on the experimental results during the enzymatic hydrolysis also provided a
technical reference for the integration of multi-vitamin detection methods in the future.
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1 MR5ERZE

1.1 XBE5RH

Agilent1260 755 R AR €35 L ZE A DU 35 (32 [ 22 4
&5 7]); Waters Symmetry®C s (03541 (35 [F Waters 2A7);
ML3002 HFR V-G AR A FD); R (T E IKA 2
A)); TERK B R R(TEE GFL A ).

Y Z B S GRIRGEIG R, 21 97%, P EE 5
2y e BF A BE) o

F (3540, 35E Thermo Fisher 2\ H]); JEA) B (i
7% 1500 U/g). AJNEE [ EE(HEHE 1500~10000 U/g) ., Bai:ml
TR B (BTG 500~3000 U/g)(3E[E Sigma A H]); $hFR . #FAL
B LOSEAREN . OKZREN . VKR . IE T RO Fral,
YR E R BRA A .

B LIC 7 LR B3 2L W i R B T

1.2 XWFFE
1.2.1 ZiREeh

YR B ARG AR G BCH] . AR 0.01156 g £hi
Wi BARME S (L BE 97%)F 50 mL HEM+, H
001 mol/L #H MK M I & & £ 2 &, B & &H
224.26 pg/mL (R FR B i RARMERE 20U, AH S Tk R
Wy 200.0 pg/mL.

ERBRVA(0.1 mol/L): MR 8.5 mL £hER, /KR E
1000 mL, $%%].

PR S AL A ¥ 5 mL ZREULAN AR (R
WK 20 g/L)5 200 mL AA LR (100 g/L)RA,
5],

Z TR 4V e (0.05 mol/L): FRHL 6.80 g Z R4,
900 mL /K%, FHVKZBRVETT pH £ 4.0~5.0 Z [, finsk
57 1000 mL. 28 0.45 wm ferL ik e v s 4 A

RAEGEW 10 BRI 1.76 ¢ KAJNEAM ., 1.27 g
Ky B, Nk EZRE 50 mL, WWiE, L IREREIR, B
REo

IRABEAEWE 2: FREL 176 ¢ KNEAR. 1.27 g EH
. 1 g BRPEBEIRER, MK ER 2 50 mL, WjE, f2iRE
R, VBT
122 HSaras

ORI

PRI 4 g(K5H 2 0.01 g)ilAET 250 mL #EFEIH P, fn
A 60 mL 0.1 mol/L ¥RV, ##5), % F3GHI%ET, ##17
R K A A o T A i K VA I P P A B 2 K i I, A
SRR 30 min, 8RR B SRR AR B R R K
T 121 °CHEEE 30 min, KFEERAEAHE, FH pH it
88, 2.0 moVL ZERENFWIAT pH & 4.0 &4, A
2.0 mL IREMIER, #5))5, BT 37 °CHER/KBHfHLL
R o KRR 2567 %2 100 mL AT, FIKEREZEZ
B, $RAT, iU, BRI A

@ik

I 2 mL 8% T 15 mL B0, LA | mL §fik4k
FALAEWE, RSV, A 2 mL IE TR, BERSEHE
YR, WRIOE TR, 25 0.45 pm A HUMTLIE L UE, TEW
HERES T o

T3 2 mL AR TAEWR, S R A A Ak .
1.2.3 A8 & isitt

3R Waters Symmetry™C g 433 4(4.6 mm=150 mm,
5 um); zhAE: 0.05 mol/L ZEREN: H EE=65:35(V/V); Tiik:
1 mL/min; #EFEE: 20 uL; FEIE: 30 °C; Z¢GAG M ER A6
R AR 375 nm, KT K: 435 nm,

1.2.4 %t

FH SPSS BTG 4047, 2 P<0.05 i, 2% &

#:P>0.05 ERAEE.
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2.1 FAEHIFRERZZKETER

i 1 o S e B 450 M2 0,05, 0.1, 0.2, 0.5, 1 pg/mL
B2 2 By ARAE AR, IR 1. 2.2 AT AR,
SO ST AT, DAk - A bR e i 2k, i
9 Y=31.159X+0.2408, L& a1 R %R : 0.9995, 45 LB,
TE 0.05~1 pg/mL AYIIE SRRl N, DUAS BT AR Sk Er L R
PRI R . pRAEMIZE L 1.

30+ Y=31.159X+0.2408

=] —
= 25 - =0.9995
£ 20+
= 15+~
=
¥ 10 -
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K1 JrikbriEze
Fig.l Standard curve of the method

2.2 KEREHHIMRL

ABFFEREI 2 AR, Hoh—4RE TR K A
121 °CHR¥F 30 min HAT/KAR, 73— BT KA K
30 min, MEEAE B &R, Z5RNE 1. RS
FUR LR, 7E0.15510.4 pg/mL 2 /K SEANARIEE T BEFT
IR I e, S5 2,

R1 2FKBAENSHEERPYESE R B S Emg/100 g)
Table 1 The content of vitamin B, in samples by the two
hydrolysis(mg/100 g)

B FEl sy o Wk v
1 1.037 1.174
2 1.063 1.146
3 1.060 1.076
4 1.047 1.077
5 1.072 1.066
P {E 1.056 1.108
RSD/% 1.31 4.41

SERE S FABAKEKAE 30 min JAFHIREL H4E
AR By B ES ERR R IEA B, 25T, 2 b
ISR e R By B T R M 22 S (F=5.245,

P=0.051)c F47FE fi [ A% A0 X} 47 E fn 2 (relative standard
deviation, RSDY/NTF 5, HAMMALRI ik, 2 DKE4EA: &
B, [FISR A3 5101 96.3%H1 91.4%, ] DLl /LSBT K .

F2 2MIKBAENBHYESE R B EUNE%)
Table 2 The recovery of vitamin B, in the two hydrolysis(%)

IR/ (pg/mL) o I K B K A Bk
0.15 90.1 96.3
0.40 84.3 91.4

2.3 FHAEEWERRNE

Fie BROE AR 3 1 i, DAl LA R R 3 5T, 43 54
0.05. 0.1, 0.2 pg/mL 3 MIIFRIR KPR R, f34~7K
A 3 ANEAT IR iR R BN : 86.0%~94.6%, T
SRR, S5 R I 3.

*3 FEEWE
Table 3 The recovery of the method

BINWE(ng/mL) PR IR /% RSD/%
0.05 94.6 0.1
0.1 86.0 0.94
02 93.9 4.11

24 BERBEHATME

ABEFEIE T 2 BB LEC LR, R 2
FUBREAS> S 2 4, Hrh— g A TE RS B . AR
TR PEBRER I, 55 — AU ATENR R A N E AW 2 3
Mg 2 AFefmgEA R B MER, BRI 4 A FAT,
R B DA LR A S5, D2 2 PR A A TE SO T
BIEIRCR  FE AL RO E 45 SR 0L 4, ISR 5 25 1 I
%5,

SERER: FERR I A RRYERE LA, 2 FhELBIFE S,
A ARE S AR 3R By i B WA, I FLPA 7 e 25 41
WoR, 2K 2Z 0 BRI 22 80K, 43500 19.3%F1
16.5%; ULEHAERMBEMRIAAARNTEN T, 424K B, nhk
xRS, FEE 2RI B E AR R 2ZE R, 1
Mg & B MR REEE AR, RS, BRI EoR, i
ANBRYEBRIREGE, 4R R B, BYEICRAUN 40.3%~54.6%,
TG SRS BRI AR T oA o A 1 T 14 it
O 88.1%~95.1%, /& SEHEESK o th ] WL, Rk IR
ARES R T By KRS (R, TR, Fee gl R
B, B, BB SRR MR RS IA
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Table 4 The content of vitamin B; in the samples by the two enzymatic methods(mg/100 g)

HEdh ity iy =X 1 2 3 4 P E{E RSD/%
R 1 T TR A s 2 iy 0.1887 0.1542 0.1249 0.1312 0.1498 19.3
R TR A s 2 ity 0.5212 0.5188 0.5290 0.5133 0.5206 1.25
R 2 I B Tl i it 0.0303 0.0288 0.0323 0.0216 0.0282 16.5
R TR o 2 il 0.7522 0.7436 0.7572 0.7457 0.7500 0.83

RS 2 MEBMSIENGHYESE R B, EIE

Table 5 The recovery of vitamin B, by the two enzymatic

methods
- I TR 1 T i it R TIR it
PR im0 s 2%
0.2 40.3 88.1
0.3 54.6 95.1
S35 [ R /% 475 91.6

3 Fig5itie

AT F FH W6 K T K A AR o TR K TR K i,
BRGAER B RS ER kLR ENER, fdiiis
B 7 78 T LAAS b 40 4 /K S o) (R, SEERHE S A, bk fe
T K B B A R e A FERVE A R AR, KR
P TRINACR, H Ok EISCEN 86.0%~94.6%, it 125
EOR, PR HE GG

i FEbR 5 i A B, MN4EAd: 2 B, AYRTANEE vk
[, RUbre Hw R, ol DU E 4, HxH a2
Bk, 42k R Byt DA R B IRERVE N E IR oAb AR,
AP Ak P B A0 PR 0 R TR A T AR, TN AR 5
KT IR I AT AR B, S = sm, 4R ExR
TR I & 2 B A R By AR MR, Ritt, A7
HE ke, X+ DAZ SRR A 25k, &
SRR YE R B e N, RIS 2 Pl R, ok
o ERTAL FR RS T A4y, DARIIE SR A R B I 45 2L 1) v
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