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Determination of folic acid in health food Duoweikang capsule by
high-performance liquid chromatography

YAO Ying, FU Hui, LI Qun, GAO Chun”

(NMPA Key Laboratory for Research and Evaluation of Generic Drugs, Beijing Key Laboratory of Analysis and Evaluation
on Chinese Medicine, Beijing Institute for Drug Control, Beijing 102206, China)

ABSTRACT: Objective To establish a method for the determination of folic acid in Duoweikang capsules by high
performance liquid chromatography (HPLC). Methods C;g (150 mmx4.6 mm, 5 pm) column was used with
potassium dihydrogen phosphate methanol solution as mobile phase, the flow rate was 0.8 mL/min, the detection
wavelength was 254 nm, the column temperature was 30 °C, and the injection volume was 10 pL. Results The
linear relationship of folic acid was good, the correlation coefficient was 1.000; the limit of detection was
0.034 pg/mL, the limit of quantitation was 0.091 pug/mL; the average recoveries were 98.80%-104.17%, and the
average relative standard deviation was 0.02%. Conclusion The method is simple, sensitive and can be used for the
determination of folic acid in Duoweikang capsules.
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1 MR5ERE

1.1 KR

Agilent 1100 =R IS RGE(GEE Agilent 2AH]);
C13(150 mmx4.6 mm, 5 pm)f kA (H 4G AE A AH);
KQ-500 Y 8 7 A (B b T B A AR A R A A,
SevenCompact i pH i1, XA205 &0 KV (F L4
-6 F £ 43 H)); Millipore-Q 8 4l /K 4b B £ 55 (3£
Millipore 23 Fl)o

HEARAE L (LS 121K0144, S8 99.4%), B
A (MEE BT A A, B A . RAILE . 2K
ali, FEAERAGRAT; IrasScge K, sk i iH I 2
SRk

LR ARG S: 02190827/02200323/02200509, #1
%: 500 mg, LA & FHIZABRA A,
12 W
12,1 &#4%t

oA PEARAE C (150 mm x4.6 mm, 5 um); i hAH:
WERR — 24 6.8 ¢ 55 0.1 mol/L ZAALFAWL 70 mL, FI7K
TR % 850 mL, ¥ pH H = 6.3, fNFFEE 80 mL, FH/KH# &
2% 1000 mL; ¥ik: 0.8 mL/min; MK 254 nm; FEE:
30 °C; BERERFH: 10 L.
122 R ik ag 4l &

2 PR R R b o S R, 0.5% 20K T LV 1

T 1l B U 24 300 pg/mL (B4 o N 28 B IR A5
3 mL BT 100 mL &M, MOKRBEZZIEE, Bt
TR R L2 9 ng/mL BRI SR TR A 28 PRI IR s
i 7.46, 11.12, 14.89, 19.03, 22.71 mg, 437l & F 50 mL
HE, I 0.5%EAKERE M, ITMRERZE, B,
TIFE %R 3 mL %R, BT 100 mL A&, KR
B ERS], PSRRI R EWEETR 50%. 75%.
100%., 125%. 150%MLR AR A T .
123  BHX SR 6 5 &

W AERRIRE 20 KL, KWEBFRE, HEWBUN DK
A GE (A S TR 225 ng), BT 25 mL AEIEH, fn
I IF IR A BRI A, A, IKFRBEE LT, B4,
25 0.22 pm WFLIERE RS, BRI A N S A -
2 HBRESHR
21 FERMK
211 EEEA AL

ARWFFE AT BT BIAR L] . BhAH pH. RS
T R . UERRSR IR SRR S ST Ak, 2
R DI IR — AU - A WO I B A, % 0.8 mL/min,
Kk K 254 nm, AER 30 °C, PEREIATR 10 pL b (38 415,
AR AT G 5 A 2H A3 1 4 B B R AT, IR XK . PR ER I
(B 292k 8 4. A BIIARE VAT . BERSIETRA 2 (17
WIFEST AT, S5 WoR, AR AL AR R LA A A 2 T
MR E, S5 ALIA 1,
212 #mlkkeyiksE

MR 32 B 436 Tt I A v 14 58 S0 IR IS0 Pk 1 o U
P, MERAE 254 nm A BRI, B 254 nm 1Eh
R £
2.1.3 BRI EenE

T 2 i B VS R O A R A HL A R, T
BRI AE R WA IR IS R AR o I e ki
PELEAE T, BE4E FH S0 7 Y ) e V5 Y e e
b, PRIURFINZE A IR . AT LA T R TRV BE i KR
WIIRERE A7, 455 R 0.5% Z /K IR AR BUR 7T LUK
AT PR 4, 3 T AN (] e 7 4R B A () %o £ B 25 R 11
SO, 45 R A B ]S 20 min B, FRI RS BEAS A
SE4; MR CAEBUR, AFRBIRBGECEAE, IF HR
FRR @ ERAIBAIBERE /NI 28 E, R 0.5%ZKIE AR
FPEEA T, MRS 20 min - EEEEEVEVE M ILEUT o
22 FHEFWIE
221 KHEXAFRBELMR. TR

A3 BUKE BE B 1.2, 27 TR 45 Mk B 2R 1 bR ofE D IR TR
10 pL i AAHEGEYL, He bR s, PIgms Y
RHYPAERR, R X(ug/mL) R AR FRIEARER k. HhZR
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[B0H 5 FE R Y=11.431X-0.8778, LkVEAEIXRECH 1.000, J5
MR . AR EEROE BTG RE T, LAMEMEHL(S/N)
3.0 BRI E 0.034 pg/mL 4K H R (limit of
detection, LOD), S/N 24 10.0 B} 8 B #BF 0.091 pg/mL Ay
€ 12 B (limit of quantitation, LOQ), W %17 RIBEE S .
222 MWEEFEER

B BR R v A A SR ERE 6 Ik, AR R R G
W WA TG LA AH X bR U f 22 (relative  standard deviation,
RSD)(n=6)}y 0.02%, IR IAE% B R AT -
223 FTHMHEBRLER

Yo} ST A R IR W 6 1y, A BIHERES T, T
AR R A & EME LS SN 85.29 pg/ki, RSD(n=6)}
2.50%, ZEMIEE 1, WM ELERIT.
224 IHEEIKEHER

i 2 BRI TR AR M B i, HHR“1.2.37 T | 5 4
Vi, S b )5 R R 1Y 80% . 100% . 120% 3 AN, iF
TR s, Bk B A8 3y, 3k 9 Mkl

6 8 10

A [] /min

8.206

6 8 10

[ [E] /min

S5 EUIA) . BRSS9 (B) AR 4 (C) ) HPLC {4 sl
HPLC chromatograms of blank solution(A), folic acid reference solution(B), and analytical sample solution(C)

ZERILR 20 T EAEBIAR DGR S 98.80%~104.17%, J5
HECR BT, SRR ZE N 0.02%, Tk %R

®1 EEMARER
Table 1 Results of repetition
1 2 3 4 5 6
HubFetk/g  1.2688 1.2706 12746 1.2748 1.2747 1.2762
R
-~ 83.71 83.73  83.00 86.55 86.34 88.42
/(ug/kr)
Wi&:’[ft%
* i 85.29
/(ng/#r)
RSD/% 2.50
3 %

IR A S A AR JIr s ) B 288 JR o), T IR TE S 1
FRANFET TS A LA A IR o Al X IR 25 11
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Table 2 Results of recovery test

Fri ;ﬁ f;g;ﬁ; BRI AL g ﬁ;@%ﬂ ”Wf\gﬁjm SRR ERY  PRECR
KN / 0.5019 89.04 / / / /
1 80 0.6254 188.5 6.97 7.76 111.3 104.17
2 80 0.6274 180.9 6.97 6.96 99.9
3 80 0.6238 181.3 6.97 7.06 101.3
4 100 0.6285 229.1 11.67 11.76 100.8
5 100 0.6230 228.8 11.67 11.83 101.4 103.77
6 100 0.6249 238.1 11.67 12.73 109.1
7 120 0.6284 264.6 16.02 15.31 95.6
8 120 0.6293 280.9 16.02 16.93 105.7 98.80
9 120 0.6277 263.8 16.02 15.24 95.1
& BT [7] Bk, Z=ibirh, XSPE P, 5. FETE L LIS &b ol SRR s i sl 4

[1] CHEONG M, HUANG YX, TAY V, et al. Folic acid fortified milk
increases blood folate to concentrations associated with a very low risk of
neural tube defects in Singaporean women of childbearing age [J]. Asia
Pacific J Clin Nutr, 2016, 25(1): 62-70.

[2] AR MRRSEAFA KD Lk, 2007, (3): 330-332.

SHI RF. Folic acid and protein synthesis [J]. Bioscience, 2007, (3):

330-332.
[3] Wak, &E. WRRE AR NVE MRS I]. Bz, 2003,
38(2): 20-22.

CAO N, LI Z. The research progress of folic acid in human body [J]. Bull
Biol, 2003, 38(2): 20-22.

[4] ikibs, B, MHRRAYEEIRGRIERID]. P ESSHER S RZRGE, 2013,
29(12): 993-995.

ZHANG A, DUAN T. Protective effect of folic acid on mother-fetus [J].
Chin J Pract Gynecol Obste, 2013, 29(12): 993-995.

[5] #ts, Jivs, 8. MR RIBE R EROK 5 B AR IR R
LR, iﬁL% Bi Eﬂﬁfﬁx&%ﬁﬁﬁ D] SRR 25757, 2016,
20(1): 49-51.

LI LM, FANG F, CAO WY, et al. The relationship between plasma
homocysteine levels and Alzheimer's disease and the effects of folic acid
and vitamin B, intervention [J]. J Clin Med Pract, 2016, 20(1): 49— 51.

[6] TS, RREEAME. PR A R H I 24k AR 0], BE 2 IR R AT S
2018, 35(6): 1178-1180.

QIN C, CHENG XM. Effects of folic acid tablets on nitroglycerin
resistance [J]. J Clin Res, 2018, 35(6): 1178—1180.

BFFEN]. HHE SR, 2017, (6): 81-85.
LIANG D, LI HZ, DENG TT, et al. Study on optional additives in formula
foods for infants on the market in my country [J]. Chin Food Addit, 2017,

(6): 81-85.
[8] ZAFE. S&FNHHR, VRAIERAAHIE R[] @5 EFE, 2016, (5):
50-52.

WU F. What you know and don’t know about folic acid? [J]. Health Nutr,
2016, (5): 50-52.
[91 #RCUE, w4, XUEESE. APy i 5 AR S50 J5 i 2 i

A P ETDAKRIE, 2011, 21(7): 140-142.
XU WIJ, QU QG, LIU JM. Evaluation and application of experimental
methods for detecting plasma folic acid by microbiological method [J].
Chin J Health Lab Technol, 2011, 21(7): 140-142.

[10] XURHe, BsE, FHRA, 5. SO e RO s I R B HAR DG
I ST, 2004, 23(11): 33-35.
LIU SB, YANG GL, YIN JF, et al. Determination of folic acid and related
substances by reversed-phase high performance liquid chromatography [J].
Anal Lab, 2004, 23(11): 33-35.

[11] Wefl, XUEME, P, Mk R e (ORI BT A bR 1 7 1 2 1k
REYTIEL]. o [ PR2A%5 4, 2016, (1): 74-77.
YAO W, LIU AS, FANG DZ. Methodological performance verification of
electrochemiluminescence analyzer for detecting anemia indicators [J].
Chin Med Equip, 2016, (1): 74-77.

[12] W6, T3, =20, 45 BB S WA A AR Z i iA 1gM
DTS KA I]. P BEAER A BeAAR, 2014, 36(4): 410-414.
YANG N, WANG LL, YUAN Y, et al. Establishment and evaluation of



1854 B dn 2 4 R R I A 4R 5124

enzyme-linked immunosorbent assay for detection of human folate (—)%1_'1{‘ gﬁj ifF ﬁ-]{:: B él)
receptor antibody IgM [J]. J Chin Acad Med Sci, 2014, 36(4): 410-414.
[13] AFh BRI, ARLr, 4. WERKRIN 5 ik I mIF s BUIR B K R ().
th LA T, 2009, 37(3): 42-45.
SHI D, JIA YH, BAO YH, et al. Research status and development trend of
folic acid detection methods [J]. China Dairy Ind, 2009, 37(3): 42—45.
[14] W%, E&ME, BOcH, & SUEPIE PR ZR. EWR .
A F By EEFIUMSCER]. P E bR, 2018, 529(17): 128-131.
TIAN H, WANG ZW, GU WIJ, et al. Precautions and practice for the

% B, EEAD, TEMRFEAS
. RIEREEEERARRESIRENR.
E-mail: 13910765086@163.com

determination of folic acid, pantothenic acid, biotin and vitamin By, in
food by microbiological method [J]. China Stand, 2018, 529(17):
128-131.

[15] GB 5009.211—2014 £ it 22 A ZARAEED i Hh R AT E[S).
GB 5009.211—2014 National food safety standard-Determination of folic
acid in food [S].

& &, EEHM, TERRFEA
 RERERRESHENTR.
E-mail: adire@163.com

O
Z9an

SRY ARY HY HKY oY oY oY Y Y ARY AY HY oY oY oY oY R AR ARY HY HY oY oY oY Y ARY ARY AY AY oY oY oY oY Y ARY ARY AY oY oY oY oY R RY ARY HRY oY oY oY)

‘“RERmIOM LSRN FEERE

PR SR A R (RE D RE sl s IR e A 36 0 Wi H B B B o R SRR IR PE B, 2
FEE RIS, AR AT RERVET

ARTIREBIRR T B SRR S8 % 8, At K ESURRIBRE EL 8 345, &S
SUEAR TR RN R . IR IR SR . FEREa Rtk . RtEEREna. Rigg
mBCk . RETHREEYIRGRSEOE . IREtEMIE. 2. MELER. #ERSHNA. TFRERM S i iH
SEJTTH, BN A B ARG U RS AR TR 5T .

U FIAEZ R & B 2 RS R 12 ARG R, AP F 40 Rk T ST 5t . % G B SCAS R B4
YR AR BRI O AR LR B R, BFIRIe S, Zid . WSS RIS AT, DU B4R T HR & i
2R BT SR T

AL R TF 2021 4 5~6 A HM, EETF 2021 43 H 31 H i@ Wb el E-mail $E55 . FA PP b
HFEHE R AL e k3R

AR EGE SRR TR T, B AT B AR R AR X 5 .

[, i B ARRB IS HE A2 U AH DG & GO HR AL LI A E-mail .

IR 2 5 RS

o=

I35 - www.chinafoodj.com({3: B A8 B & FITE & -5 K % 80

E-mail: jfoodsq@126.com(iF B AR-Aa £ i IO IT A 5 60 I £ 480

(BB RTHM FIR) %K



