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Rapid determination of the content of folic acid in milk power by two rapid
microbiological kit methods
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ABSTRACT: Objective To compare the results of 2 commercial kits for determination of folic acid in infant

formula milk powder. Methods The two standard kits were compared by making standard curves, the addition
standard recovery tests and repeating the sample tests. Results The results showed that the folic acid standard curve
correlation coefficients of the two kits were above 0.999. The recoveries of the samples were between 90% and
100%, which were in line with the standard recovery requirements of the kit. The relative standard deviations of the
sample repeatability test results were less than 5%. Conclusion The 2 commercial folic acid kits have the

characteristics of simple operation, short experimental period and good repeatability, and can quickly detect the

content of folic acid in infant formula milk powder.
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TR (AR ER TE ) I E ) U GB 5009.211-2014 (&
at2e A FE SRR UE 0 R IR A S ) VAR Bl A ik
WU R, FH O 3 A 7 I R G 4 2 R A, R
o AESEB A G I R, T BB % 44~48 h, Tfii
BT AERWERM, GB 5413.16-2010 F 2016 4 3 A 21
H# GB 5009.211-2014 fii& X, GB 5009.211-2014 F| F
i 7 B AW FLFTF T Lactobacillus rhamuosus (ATCC7469)7E
AR TR R IR 1B TR R, K AT TR RO AT
TAREFRW R, REERE IR — BEi )5, WA R, ARYE
i il 28 B AT S5 e e R 1 U)K B AR Y
5B AR R FH B2 7L AT 13 (Lactobacillus rhamuosus)it
A3 AR o, A T SR o R R R A AR A
TR, A5 S50 RO AR SO s A TR T b 2 b
AT G AT HX, I E AR I TR E

AW A 2 PR b Ak R S A I R 1 i, LA
7 P B R L LEC AL AR R R, SR R SR AR R
PEAT UL D)k B 4y L Ly v v B 5 G 42
PEPRB AR

2 RS

2.1 MRS
SIS R 5 N i Y 5 B (Lactobacillus
rhamuosus)ATCC 7469, & FEARAERFIMRRL O
SEEGRE S TR Z SR B A LEC T R .
SEIR ] VitaFast® Folic Acid MR &1(KF 43223,

TR K 2y wl); el LFUR i s a7 £ (VTS5 11805,

AR AR A R W), HUIR MR B IR — SN (5
Fraf, JeatlE255ER).

YRR MLS-3780 i FEZE TR K W a (H A =34 7));

BS224S W TRV (FEEFE 2 R/~ wl); HH - 6 FLHUERIK
WL/ LR ); BSC-250 R ik BG F48 ( 11 HIRA FD);
EXL-800 bR ¥ (& E I 24w .
2.2 VitaFast® Folic Acid ME&iz 71 &M 224 )LE#
N EE
2.2.1 VitaFast® Folic Acid #4947/ £

BT A R A R VR TARMES, U, JILA 2.2 mL o
KB A TRARHETA T, e BRI G i0d B 5 B i 1
0, 0.16, 032, 0.64, 0.96, 1.28 mg/100 mL RFEERY
FRUERI . FARSBRACHERIASEL 150 pL MERREFIETFHLA,
3B R B AR UESR 150 pL, AR AT N
3L, FHBEES RS, 37 °CHESE 48 h, WHisFLE &R
e, RS, BCRE L, R ERK 630 nm il
W IEREAR, #27 VitaFast” Folic Acid M-ERIR7 Sbnife ik .
2.2.2  VitaFast® Folic Acid %9 m 47 & £ X 36

WU B YRy AL 5L o8 SV R Tk sl b, 4

BIABLHIEE 10 pg/mL M RAREA R 0.2.4.8 mL, &
2% 40 mL, BPfinkrEsr318 0. 50, 100, 200 pg/100 g,
95 °CAKIFIREL 30 min, I ZE =I5 B0, R IBINtR
WS TR G, BB HEFR RS I 150 pL MR IS IR 3T
WAL, AU AAFIAREE R 150 uL, %% G,
37 °CH5F% 48 h, HiALARE & T 5w, PEiRG RS,
BUR 2B, FREFRUAE DK 630 nm FIMSEEE(E, ik
I

TR [ e S8 =N AR A b 15 -2 TIAR AR & {5/ bR & x
100%!"8,
2.2.3 VitaFast® Folic Acid 44 & HiXi

BT R0 6 B4 LIy FUBRE S 58 2V R T 40 mL %
FREC G WV T, 95 °COKVAHRI 30 min, FHGHREIFE =
JEE.L, SRUERIERITHBEG, TSR ER
150 pL MHERBEFREE TRFLS, 43T AAS [FIAE G 76 B
150 pL, #HEHE )G, 37 °CHEIR 48 h, FifLE & T
S, CFHEEG RS, BOT % B, AR K
630 nm T~ WK EEAE

2.3 VT511805 AFIEXT 4/ LEAMPHEENE =
M E
2.3.1 VT511805 #9474 th &

BRI & BT R HE M BR R TAR S, 1, A 2.5 mL
et B 5 T 4 1 P R (R 450 5 R 2 R R B, R
By ERAR R, 4R PR PR il 0. 0.1,
0.2, 0.3, 0.4, 0.6, 0.8, 1.0 ug/100 mL 5k B [rA5 e
W RIS TR 96 FLARFALH A 100 pL 0t
FR G FH 55553, 20BN 100 pnL AS R ¥R BE bR e 1E W T
A R A I B SR B L, RE RS R, F
36 °C, wEFEHEFE 48 h, R AW BHEAE, Wil
630 nm 254 FIRSGEEAR, 2ilbhiir 224 LER b B A
W Sbr it 2 .

232 VT511805 #9hu A= ik F X5

5 2.2.2 MFEHLK AT ST ST 2ERT 10
mL B R, A BIINABCHILE 10 pg/mL 7Y FRAR
W0, 1, 2, 4mL, EAZE 20mL, BINFRESTIHN 0.
50, 100, 200 pg/100 g, 95 °C/KIAFHEHEL 30 min, REHEER
JE% 0.22 pm JEBELUESS, HeROIMARYR B TR R, 7RSS
AR G TRl A 100 L M-BRAG I FH B 95 5, 4y
SITEAN 100 pL AN [R)RE S AR VT A R R ) Y 8 5 2
FIELH, A ERE S, F 36 °C, #tEEE 48 h, X
BEEEHEAG, WY 630 nm 04 T SLEE(E, 1
WA in 2.2.2,

2.3.3  VT511805 9% A 4Kk

B 2.2.3 FHFHEIR Y 7 Bt B 24l LIS Iy FLR A b o8 42
AR 20 mL FEF R BB, 95 °C/KIEHEERN 30 min, BHIE
FHEZ 022 um MEREE, SEFRIORERITTHREE,
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TEEMRH) S T AL A 100 pL mH-FRAG I P 5 37 58,
A3 SR 100 pL AS[RIRE SRR BRI T A8 T B AG: D FH 5 77 3
BIFLH, FSEIRSEE G, T 37 °C, #EEREFE 48 h, NE
HEIE ISR, BRI 630 nm S50 RSB R .
2.4 EFRENNEEL) LA M PHENS S

% GB 5009.211-2014"3 9 (1) 75 234700 42 o
2.5 BIES

AVESCHI BRI T 3 A E, SR 3 HEdE
SFHEFR AR,

3 HRESMR

3.1 MERRIFRERZ
3.1.1  VitaFast® Folic Acid *+ 82 3X5) &

SR FH 4 ] R 1 ) 6 T R AR %) 2k ) A A o il %
IR e P S I 7E 0.16~1.28 pg/100 g, W RE(E s Ak il & 4
B1, B 1 A D, AR 2R C R RAT, AHOCRECH
r’=0.9990, A J5 ¥ ERR A 0.16 ug/100 g, # iR A
0.018 pg/100 g, FIAARNGILITERUE .
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&l 1 VitaFast® Folic Acid M- #nifE i &
Fig.1 Folic acid stangard curve of VitaFast® Folic Acid

3.1.2  VT511805 =t B A& X A &

SR FH A 52 i A7 12500 5 T 482 438 1y 20 T 7 - R s o
2k, MR JEFEITE 0~1.0 ng/100 g, WG (E 28 1k i 2k 4n
K2, mlE 2 ar, dedERhLRLR T R R, ML RECN
r’=0.9991., A kA E RN 0.1 pg/100 g, & H K
0.03 pg/100 g, FHARKF Gk ik REUE S,

1.2

b
0.8
0.6
04 |
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0 1 1 L
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P2 VTS511805 M-tk il 2k
Fig.2 Folic acid standard curve of VT511805
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3.2 fnFREERIR L
3.2.1 VitaFast® Folic Acid *t 81X #] &

%f VitaFast® Folic Acid M-ERIRHI A E T Iz s i
B, WA I FR bR A S AR SR SO 27 pg/
100 g, finbsESGRIRZS RN 1 B, fnks E ik R4 7e
90%~100%Z [0], 3 R4 S0 45 S AH X A5 1 22 (relative
standard deviation, RSD)YXJ/NT 5%, ¥ lillZh 454 VitaFast®
Folic Acid MR £ MK 90%~105% 1 EER P,

£ 1 VitaFast® Folic Acid AR EUERIRIE LR (n=3)
Table 1 Results of addition standard recovery test of VitaFast®
Folic Acid (n=3)

pillk7yes il 0 E

Hug/100 g) Hug/100 g) FEHER/%  RSD/%
0 27+0.83 0 3.07
50 74.3+1.12 94.6 1.51
100 122.8+0.97 95.8 0.79
200 219.242.35 96.1 1.07

3.2.2  VT511805 =t BAa )X | &

ot i 1 B ety DL LA v e B 5 B AR A R R AR S
B, ARSI R AR A S B WS RE SRR Aol 27.8
ng/100 g, JR BISCREG 25 5 AN 3R 2 Br7R, s ISR 1E
90%~100%Z 0], 3 Y4TSR EE R RSD 4/ T 2%, fi
W& B4 A BB 2 4h JL L s o g R ) & [l i R
80%~120%H) B3R 21,

2 VT511805 Mn#REIRIRE LR (n=3)
Table 2 Results of addition standard recovery test of VT511805

(n=3)
R oS & LS L o
0 27.8+0.54 0 1.94
50 76.5+0.35 97.4 0.46
100 121.4+1.15 93.6 0.95
200 224.8+1.65 98.5 0.73

33 EEMRE
3.3.1 VitaFast® Folic Acid *t &8 X7 &

K VitaFast® Folic Acid MR8 £ 0 i 8 7 Fp 42
LR I R S R TIE, S5 R 3, MR
BB T EREA R RRN S . 3 WINEL R
RSD ¥/NT 5%, #] I VitaFast® Folic Acid M2 1277 £
B )LF g MR S R EE T .

3.3.2  VT511805 =f BRA )X &
K R i B - B A R X 7 R R A L SR
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MR SR A TINE, S5 IR 4, MR SRS TE
FrECRRR P ER A B o 3 I E 25511 RSD 24/ T 2 %,
AT D A Pt A ) e 22 4 L R R Y i L A
P 1 VitaFast® Folic Acid MR &5 .
3.3.3 EHirk

KR EFREXT 7 FhE L LR LR R 5 AT

W, 5R0NEER 5, MRS RS TERIER
FRAVE . 3 WELE R RSD H/NF 2%, A WL EAREE
IS4 JLFLAS R A S BB EL VitaFast® Folic Acid M
i X0 6 Yk A ki I e TR0 G vk IR, T RE R PR T
AE 3R AN R B o

< 3 VitaFast® Folic Acid EEMIREER(0=3)
Table 3 Results of repetitive test of VitaFast® Folic Acid (n=3)

R S R/ (ng/100g)

Frih ' 1 5 S AR 215 B/ (ug/100 g) i 22 RSD/%
1 101.4 96.0 98.1 98.5 2.72 2.76
2 146.4 135 1353 138.9 6.50 4.68
3 142.2 148.2 148.2 146.2 3.46 2.37
4 155.1 157.5 158.4 157.0 1.71 1.09
5 84.3 81.9 85.8 84.0 1.97 2.34
6 452 46.2 45.6 45.7 0.50 1.09
7 191.0 191.0 191.5 191.2 0.29 0.15

&4 VT511805 EEMIKBHAR(=3)
Table 4 Results of repetitive test of VIT511805 (n=3)
R i/ (pg/100 g)

P 1 ; ; R348 Rt/ (ng/100g) s i 22 RSD/%
1 98.5 99.8 98.7 99.0 0.70 0.71
2 138.2 137.5 136.8 137.5 0.70 0.51
3 148.1 147.6 149.3 148.3 0.87 0.59
4 155.8 156.9 156.4 156.4 0.55 0.35
5 86.4 85.5 84.7 85.5 0.85 1.00
6 45.8 46.6 46.8 46.4 0.53 1.13
7 193.8 192.5 194.2 193.5 0.89 0.46

£5 ERZEEWHRBERN=3)
Table 5 Results of repetitive test of national standard method (n=3)
R 7 5/ (pg/100 g)

FE b ] ] ; R -4 55 2/ (ng/100 g) G 22 RSD/%
1 91.6 90.8 89.5 90.6 1.06 1.18
2 135.3 132.8 137.1 135.1 2.16 1.58
3 1443 145.5 143.7 144.5 0.92 0.64
4 155.6 156.9 153.8 155.4 1.56 1.01
5 81.5 82.4 82.9 82.3 0.71 0.86
6 422 40.9 41.7 41.6 0.66 1.57
7 187.1 186.1 189.6 187.6 1.80 0.95
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2 i) Gk A E AR i 2R 4 LIRS 7 SR R
HAHZEARMRK, FEEA -2, #2R ARSI
Lactobacillus rhamuosus (ATCC7469)E Mk s, H &
S A BT 22 51 . VitaFast™ Folic Acid MR IR £k (045
AR T R TR A IR 70 £ i 45 5, R VitaFast® Folic
Acid MERECR G RIS A B3 T 96 LR, ik
P - 2 W0 4 59 2 TR AR T R sk ) O =03 s R AT,
HEFRIR G WS G AT T — R0, Rl B R
6 P T VAR R TR T M AR — 3, X AT R R R I S 50
LE A T 22 B R A

AWEGE FEERT I F 2 AR AR T X
FH EFR R TR, 2 RS B R AR i B A S R
BASLE 0.999 LA b, A S IR DG 3 78 100 2ok
RN, FERESMERGESE RSD ¥/MF 5%, W, H
B 2 ARk A ERiaR SR R, SES R, RN
Ao 2 AR AR R SR 5 I, Bl R IR A X
F &K T VitaFast® Folic Acid HERIRF &4, Bk
) 35 AT e o R Ay LBC Oy 2Lk e i, 4
A ZEAGIN 5 T B A — o RHAS I 5 1% o
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