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Determination of pantothenic acid content in infant formula milk powder by
microplate microbial method

ZHAO Ping, GUO Ying-Ying, WANG Yu-Zhi, DING Song-Qiao, LI Xing-Lin,
SONG Lian-Bao, YANG Guang’

(Quality Supervision and Testing Institute of Heilongjiang Province, Harbin 150028, China)

ABSTRACT: Objective To determine the pantothenic acid content in the infant formula milk powder by a
microplate microbial method. Methods The Lactobacillus plantarum solution with appropriate concentration was
inoculated into a sterile microplate containing the sample solution and the culture solution by using a microplate
method, the absorbance value after culture for a certain time was measured, and the content of pantothenic acid in the
sample was calculated according to the standard curve of the pantothenic acid content and the absorbance value. The
method through precision experiment, accuracy experiment and standard addition recovery experiment was evaluated.
Results The linearity of the standard curve of the microplate microbial method was good, with the correlation
coefficient r=0.9965, and the relative standard deviation (RSD) of the precision experiment was 1.90%—-5.32%. The
experimental results showed that the parallel detection values of pantothenic acid content in quality control samples

were within the quantitative value range, and the average value was 6.91 mg/100 g; the RSD between the
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determination results was 1.08%; the recovery rate was 89.7%—108.2%. Conclusion This method is simple,

accurate, can reduce the workload and improve the efficiency, and the method has high precision, high accuracy of

sample test results. The method system error is small. It can be applied to the laboratory to determine the content of

pantothenic acid in infant formula milk powder.
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1.1 UE5E%
SQP ¥ % KF-(F5F Sartorius 23 7)); KQ5200DE

il

AR iy b 7 AU AT BRZY 1), PB-10 pH (T8 [ 3% 2 F1 i
o l); T6 Bttt 28 85t B v (b o B ArE A AL AR AT R
LA ), 2266 T LAES (RIEF LIS A RA
Fl); MX-S R YR 7w (35 [ SCILOGEX /A 7l); HPS-400 4=
ARG FEAE (W R T 7RI B 4 R JF R AT IR A Fl); PHOMO
Tl AR AL IS PH 22 P A= ) e 03 A B ) ); o % R i (P [
Eppendorf 23 A])o

1.2 #R5ERF

SRM 1849a i AE ML (SR TEH 6.82£0.19 mg/100 g,
5 1 [E AR UERARBETE B ); AR REAY 5 Ah i 5 2240 JLIE
TR G B Z2 B, Millex-GP — YR TG 141 8 2% (35 F
Millipore 23 7)o

Y FAFRE ATCC 8014(3E[E Microbiologics 2 H]);
12 RS HRUE i (99.0%, JLHT2 s MR A BRA D), 7l
FRFFRATENR . FLIRFF B . 12 BRI E HE 3R 3L (38 E BD &
Hl); TK CEEGHTal, KT R A2 A R D
1.3 /5 &%

1.3.1 KB e 4 &

P AE P FLAF % (Lactobacillus plantarum)ATCC 8014 33
FhEFLRRAT 7, 37 °CH53% 24 h, FRERE YIS
FLERRAF IR BAR -, 37 °CHEFE 24 h, MENIC AT Bt
HHEA R EALBRATE A, 37 °CHiFE 24 h, FEJCHH &1
TR, FE IR A KRS R R, B, Fk
VEW, EHAEMEUKIRTGEDE, EERE. FmAME
K, TRAT, I R A T R R A o
HCEETF AT IE G EE 30%~35%% -

1.3.2 Houd ik

Z I GB 5009.210—2016¢ & M & & E Fhrde &5+
ZRRIIE ) W8S — IR E YR TR A B, AREAR
2R & AR U SRR SRR UL, FREL 1.00 g FEARIA
80 mL 20% LB, MARIR 4 h HEASFKERR
100 mL, 1 0.22 pm JCREUEBTIE, MR SZ IR & S
P HA R E A ERE .

133 BHRAe4 &

12 BRI 5 15 7% 4 15 7R S A5 UL L /R, 38 0k o8 42
ARGV, R EF IR R 0.22 pm JORVENE L 8
JE#s
1.3.4 474t vh & 6924

2 GB 5009.210—2016 H 55—k A4 ¥ i br i i 2k
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JEVZ B8 A YA AR bR A 4R
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Table 1 Concentration of standard curve series

ZIR & Hing AR UE AR /UL FEH K /uL
0 0 1000
10 100 900
20 200 800
30 300 700
40 400 600
50 500 500
60 600 400
70 700 300
80 800 200
90 900 100

100 1000 0
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FH 8 B HE Gl i A W A P AR A A AL AR A
5 pL TR FLTE (ATCC 8014)MR B, T 8
BEHEMOR RS R SRR I 150 uL 04502 RN 2 1 35 3L T 1
fLrh, SR FHTMCR RS AR AL I 150 w2 50 M Al o il 28
ARG 3 AR R R SR TR TS 2 ML R, e e
Ja, PR S AR L, AR ARG R4 37 °CRARY
g REFE 22~26 ho B TR ALIR TR0 B IR 51, 48T
LR T T, RS WA G Sk R BRFL P R W, R
FIFABEARALAE 550 nm P T B MAL G . DA
JEHE IREARBR T2 R & i AR bR v 2k, S0 GB
5009.210—2016 &8 — kA 0 ik BT B 5 WL T T B RE o
ZIR G Es R,
1.3.6 HEEFEE

7 TR 5 P S A A ) S 30 25 R T 43 W7 20 YKk R AR T
RN E R, DA X bR 1R 22 (relative standard
deviation, RSD)# 7, RSD fE /)N, J5 Wlokg &%), AhiF5e
SR S 2 A LA Bl A i X S AR T i oy i B B2 4
JUBC 5 AR iz BR & A T e, SRR SR T 7 ROFAT
W, FHEI e 45 5 M YE 5 A X bR iR 2=
137 S EE%

5 % VA 8 0 S (5 (L P o A R4 R
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1.3.8 AofrEl ki
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[e1 A 25 A T 4 R v 0 ) R AR F A0, SE G 2 BE GB
5009.21—2016 1 55 — ¥ S A Wy ik, 4% BC A
1.00 pg/mL 2 FR AR IE H RN A A bRl - FREX 4 173 1.00 g
[ — 2245 JLBC 7 TR S, X 3 RE g HE T = KR
HnAR, BIIA 5. 10, 15 mL 32 FARvErRal e . FH i
FUAR T A 3 X AR R i 0 =K S nAR AR S kAT 7 P
TPz B & B E, FETH SRR TR Z B 1 ARG I 25 SR 11
SFHE S M,

[ i A& R [T 38 (%) =(1Z BR IMARAE it P 5 5
SRR S 2 TR 1 R AR RGN A )2 R I 1%

2 HREDR

2.1 FrERhZ LR

AL AR AR A W 2R 40 LG Ty FUB iz IR % =
S I i AR E M R KEVE L A 10~100 ng, Ltk TR
Y=20.95X>+106.1X-44.62, HI5&FE r°=0.9965, Lkt K if.
() ] SR B LR Bl A 1 5 IR R A ik R S B — 3,
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Fig.1 Standard curve
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it 285 T S0 5 R R R 43 BT G 00 235 5 22 ) ) — B,
T8 DAAE TR o R 22 3 204, RSD B8NSy kv
PEMGY | R E . RS S A R LR 2, AR 2 T, R
FHAZ6 2 LA AR Wik A Y 5 RF 5 R A2 R
TASEATHI RSD S 1.90% ~ 5.32%, 1 B 5256 52 LR =ik
WL RS B Y, JrikRaE, SR EMMLT .
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2.3 HERESE

WA SR A R 3. i3 3 mI I ERE S A Tl
SEEITEE R EIE RN, SN 6.91 mg/100 g, MIE{ELS
R[] RSD 4 1.08%, htAH S50 2= e FLAR oA Hnide vf g
FE S P2 R S R 4G SR — 2, K SRR e, BE
g J2 S0 2 AR BRI LIC 5 LB iz R 1 el e 1

2.4 NFREYSEIE

TpR R IR A R IR 4. 3k 4 ZURATIL, $E5HL
Bl A ML AT 1 =K A el S 58, G i 45 2R 0

ARJERES A 5 pg (1 DSCSEEE 1 TRy 80.0%~98.0%,
SRR 89.7%, RSD N 7.77%, HEBUAELEK, Al
RESEH TR /NS T S8, AJREERIA 10 pg 19
8] i Sz B B9 8] i 28 98.0%~106.0%, - 2 [ i %
103.1%, RSD 4 2.71% A JEHE S INA 15 pg By IR SL 5/
KRR 104.0%~112.7%, 34 [ENCR A 108.2%, RSD K
2.70% M SZEG 25 L AT LA HY S I8 = P LAR R A vk Y
KOV AR [ S 56 - 3 ISy 89.7%~108.2%, ik
TEVERE A8 B IINBR K15 BT OGRS 3L 100%, 1
BZ T R B IRZE /DN, BB .

R2 BEEIRER
Table 2 Results of precision experiment
) K28 4/ (mg/100 g)
Ea 34 {E/(mg/100 g) RSD/%
1 2 3 4 5 6
1 4.73 4.12 4.25 4.29 4.46 4.33 4.72 4.41 5.32
2 6.12 5.84 6.15 6.04 5.98 6.02 6.17 6.05 1.90
3 3.65 3.60 3.84 3.69 3.75 3.67 3.76 3.71 2.17
4 5.66 5.30 5.56 5.46 5.53 5.59 5.62 5.53 2.18
5 7.65 7.56 7.36 7.56 7.33 7.26 7.30 7.43 2.08
®3 EMEXRER
Table 3 Results of accuracy experiment
I 5E 18/ (mg/100 g)
FE H{H/(mg/100 g) YIME/(mg/100 g) RSD/%
1 2 3 4 5 6 7
6.82+0.19 6.89 6.94 7.00 6.99 6.84 6.80 6.93 6.91 1.08
R4 MMAREESEEER
Table 4 Experimental results of spiked recovery
B i A/ (mg/100 g) BN/ (mg/100 g)  SEMIE/(mg/100 g) Bl /% SR S % RSD/%
4.19 96.0
4.20 98.0
4.18 94.0
0.5 4.13 84.0 89.7 7.77
4.11 80.0
4.13 84.0
4.17 92.0
3.71
4.72 101.0
4.77 106.0
4.76 105.0
1.0 4.69 98.0 103.1 2.71
4.74 103.0
4.76 105.0
4.75 104.0
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= 4E)
B A SR/ (mg/100 g) WNE/(mg/100 g)  SEME/(mg/100 g)  [HIIER/% SR IR % RSD/%
5.33 108.0
5.36 110.0
527 104.0
3.71 1.5 5.31 106.7 108.2 2.70
5.40 112.7
5.36 110.0
5.3 106.0

3 FHi5iie

ARG N P 52 50 2 A bR A A vk 1 - Rt Y
LA B E Y, WP REM AN 5 FhERLh LR FLRAE
Sb R R EATAG, ARG R S . MR R SR
TR BN S IR X T ik AT A TR A T T RN o R R SRR
FSLR = WMAMASGERI R 5 MRz RS &,
455 RSD N 1.90%~5.32%, UiBH A ® B R, AER
SEEGEE AR, BT I IR O B A A TR Y A
HEMWE RN, B3R 6.91 mg/100 g, RSD 2 1.08%, J5
T ST ARSI 45 S R s AR I S B 25 SR
89.7%~108.2%, FIZ B RGEIRE/N, FEIFM K
SRR ARG IRE/ N MR RS, 6
0l J2 S 56 = 0 B A LG D7 7L Pz BRI T H 2R

5 EAR A YA L, ASHI AR E BRI A 1 Y B
fitlh b Bt A LR S ZE R iR T . R,
FE LRSI 3R SL S AR R A, BRI A L W T
fEfr ., 38 TAERCE, EUA ELF AR50 & 0 e A
TUCZE 3 T AN 5 B 2 s, T RGN 3 71 3 A A% K
Bt X5 AR YR S AL B S RE SR A TS [
B EPRAE . AL EIRY, ARBFSETE E RS W
FEA R LR AR ik B 1 T T 22 4 LIS 3
Mz RS R IE P,
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