H11% B3 M (eI e o bl v R 4 Vol. 11 No. 23
2020 412 H Journal of Food Safety and Quality Dec. , 2020

JAEH, PR, AWM, RAES, BRE X W, K B, & &, HRA, aiE4
AR EEFRFEFDARAR, AFE  050021)

B OE: B XFHORFESEFRYR Pz WA I ), DATRZTER A [ Ry 5 SR v 92 W A I 5 vk ol
KMF. B DORE KRR TR UK 00 A ST 52, 200k GB 5009.210-2016 £ & % 4= [
GEARUE DA Z BRI E ) s SR € A AR W A TR, A 2 RO AR DB, RS
Wy, &R AT RO @Sk, AL ARSI B RS DIEE N . PHES LA m R, 1
TCTE IR F 06 %ot H ARG (4 LA, OO & sh AR L mT LASE B H AR R ARG (4 43 1, (R i FERTH K
TEHAE, XL AR B A RE A RN B 3 R A R TR 2%, HLE RN, SRR Sl W B X AN [ T 7%
3 (62 7K ik 28 P 3 ) DO A P RS PE RIS T TR SR . BRI SRR A ok OK R 4 B T B A1)
TR SOV €8 T T AR A R — SO B0, KRG 0 L MER M S I R 5 R, BRI ks, TEd R
ARG 0 A P RS S M 5 v OB (T TR

KR IR HEBT WhRY RSO (s MUY

Comparison of detection methods of pantothenic acid in different
matrix milk powder
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(Shijiazhuang Junlebao Dairy Co. Ltd., Shijiazhuang 050021, China)

ABSTRACT: Objective To compare the detection methods of pantothenic acid in different matrix milk powder, in
order to explore the optimal method and conditions for the detection of pantothenic acid in different milk powder
matrix. Methods Milk powder without hydrolyzed protein and milk powder with hydrolyzed protein were taken as
research object. High performance liquid chromatography (HPLC) and microbiological method in GB 5009.210-2016
National food safety standard-Determination of pantothenic acid were used for detection. The advantages and
disadvantages of the 2 methods were evaluated, and the optimal detection method was selected. Results For high
performance liquid chromatograph, adjustment from the optimization of chromatographic conditions, replacement of
chromatographic column, precipitation of protein, pH value and other aspects could not reduce the interference of
miscellaneous peaks on the target peak. Only adjusting the proportion of mobile phase could achieve the separation of
target peak and impurity peak. However, this method was time-consuming and irregular, would cause partial waste of

equipment, consumables and personnel to a certain extent, and the repetition rate was low, so it was not suitable to
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use. The accuracy and stability of microbiological method for different matrix milk powder (including hydrolyzed

protein milk powder) could meet the requirements of the method. Conclusion For most milk powder (except

hydrolyzed protein matrix), high performance liquid chromatography and microbiological method have good

consistency, the precision and accuracy meet the requirements; For hydrolyzed protein milk powder, the accuracy and

stability of microbiological method are better than those of high performance liquid chromatography.

KEY WORDS: pantothenic acid; matrix; hydrolyzed protein milk powder; high performance liquid chromatograph;

microbiological method
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Table 1 Precision experiment of pantothenic acid by
HPLC

T b A B C D E F

398 525 485 567 3.51 4.85
K2 5 /(mg/100 g)
386 539 479 549 3.63 4.77

AL % 3.06 2.63 1.24 323 336 1.66

G)EL M

e 2 R, AWK 6 AR, FAFES 6 4717,
FHEATRHY RSD HTE 1.76%~3.32%, J7HEmEE T,

(4)ENeR
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Table 2 Repeatability test results of pantothenic acid by HPLC

\ 1Z R #/(mg/100g) SEH41E

E /(mg/100  RSD/%

1 2 3 4 5 6
)

A 3.98 3.86 4.01 3.99 3.85 4 3.95 1.850
B 5.25 5.39 5.28 5.5 5.47 5.63 5.42 2.640
C 4.85 4.79 4.67 5.05 4.99 4.94 4.88 2.863
D 5.67 5.49 5.68 5.21 5.39 5.6 5.51 3.322
E 3.51 3.63 3.58 3.4 3.6 3.55 3.55 2.318
F 4.85 4.77 4.89 5 4.78 4.9 4.87 1.757
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Table 3 Spiked recovery results of HPLC method pantothenic acid

A JEAE/(mg/100 g) JARHR/(mg/100 g) BN &I SEH IR % A B AR 22/ %
1.0 91.3, 953, 96.7. 93.2, 94.5, 100.3 95.2 3.2
3.95 2.0 96.7. 95.8. 93.9. 103.2, 94.8, 99.1 972 3.5
4.0 103.5, 94.8, 97.2, 98.5, 99.6, 101.4 99.2 3.1

R4 WEWERNZEEEZENMIREEE
Table 4 Precision and standard recovery table of pantothenic acid by microbial method detection
Fdh Z B 1 /(mg/100 g) K& B % RIS/ %
4.00
A 1.005 /
3.96
5.65
B 3.307 /
5.84
4.65
C 3.501 99.8
4.49
RS MEMEZRESEMHRNER
Table 5 Repeatability test results of pantothenic acid by microbial method
Z R /(mg/100 g) N
PR PS8 RSD/%
/(mg/100 g)
1 2 3 4 5 6
A 4 3.96 3.92 4.02 3.94 4.32 4.03 3.686
B 5.65 5.84 5.32 5.6 5.45 5.45 5.55 3.316
C 4.65 4.49 4.47 4.75 4.69 4.74 4.63 2.656
D 5.37 5.59 5.48 5.61 5.09 5.3 5.41 3.637
E 3.41 3.53 3.38 3.42 3.79 3.45 3.50 4.362
F 4.65 4.77 4.79 4.26 4.68 4.8 4.66 4.390
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Table 6 Test results of pantothenic acid by HPLC method and microbial method

1Z BR 7 1 (mg/100 g)
FE RSD/% i gEs
WA [BER7FS
A 3.95 4.03 1.96
B 5.42 5.55 2.40
C 4.88 4.63 5.26
W 3 R
D 5.51 5.41 1.83
E 3.55 3.50 0.90
F 4.87 4.66 434
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Fig.1

Normal peak pattern
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Fig.2 Abnormal peak pattern
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Table 7 Detection results of pantothenic acid in different matrix
milk powder by HPLC method
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Table 8 Comparison table of interference results of impurity peaks before and after the change of chromatographic conditions

05 B 3 PAT UTVE B RV MR B /(mol/L)
AR A PRI B A E ] P I
ODS #F Cis i RP 1 2.5 5
72 o i - - - - - -
AR + - - - - -
H: "H"FOR ARG RN ARG T LI RO R <R H bR 2 2T
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Fig.3 Chromatogram before adjusting mobile phase proportion
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Table 9 Pantothenic acid value of 12 kinds of common milk powder on the market

S (mg/100 g) FR Ko 47 2 (0 il 2R IRFL &Ik

RS 0
/(mg/100 g)
3.95 2.60 1.52
8
3.55 2.27 1.56
2L 2.016~10.038
4.97 2.80 1.78
BEIK AR Y54
5.18 2.84 1.82
4.88 3.36 1.45
3w Yk
. 4.87 3.36 1.45
BREIL =1.400
5.14 2.83 1.82
E R KA T YR
3.86 2.48 1.56
5.42 2.56 2.12
5.51 3.36 1.64
2L =1.401
3.51 1.89 1.86 .
BB K AR YA
3.52 2.83 1.24
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