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Simultaneous determination of 6 flavonoids in health care products

by high performance liquid chromatography
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HE.BH . 2Lr a2 feEpm P XF LT . 47-24
RgLF FFRELF HALA T AL F . aB 0L
Mk, AR HRERMARR,Cy BAERESL, X
B & 2GR AR G DL, A AR S K T IE BL 64 AT W &k AT
Z B 5., &34 % Phenomenex Luna® Cis (250 mm X
4.6 mm,5 pm) B AN (T — TR E&R) BATH B
P, Ak A 1.0 mL/min, A£E A 30 C, &Mk KA
280 nm, ZER:REABART O AEHN > BH AR
W AR AR ELEEBRIRIFHNEARERXZ. ML EK
(R*)¥>>0.99, 4 & JE o 45 % H X 3& RSD<C3.08% , 4w 4%
T3y e E A 83%~100% (RSD<T4.63%) ., F ik IR
# 0.02~0.07 mg/kg, % k£ EFRH 0.08~0.25 mg/kg.
. EFEEARE AR KLY, ER THRER
B 6 AP KBRS S B AR,

KPR :HARMEEZ; FWELLSY RERLS
Abstract: Objective: To establish a method for simultaneous de-
termination of wogonoside, 4-hydroxywogonin, norwogonin, ba-
icalein. wogonin and chrysin in health care products by high per-
formance liquid chromatography (HPLC). Methods: The samples
were extracted with acetone, Cis solid phase extraction column
was used for purification. The target compounds were determined

by HPLC, quantified by matrix-matched standard curve method.

BEEWA . RATEHARRERBEIE (45 :2020CS02)

YEE B ARAKBL, 2o, )7 RS 30 K6 I DA T 48 | A B 2 W) B 3 T
AR,

BAEIESE B (1989—), B, 7 JH G B A6 U I\ iE £ 141 45 BR 2\ &)
TN, i+, E-mail: 522794556@qq.com

s B #1:2022-01-20 B[ H#:2022-05-28

Phenomenex Luna® Cg (250 mm X 4.6 mm, 5 pm) column was
applied, mobile phase was acctonitrile-acetic acid, using gradient
elution) at the flow rate of 1.0 mL/min. The temperature of col-
umn was 30 ‘C and the detection wavelength was set at 280 nm.
Results: The results showed that these 6 target compounds had
good separation and the corresponding concentration had a good
linear relationship with the peak area. Correlation coefficients
(R?) were all greater than 0,99, RSDs of precision and stability
tests were within 3.08% and the average recoveries were 83 % ~
100% (RSD << 4.63%). The limits of detection were 0.02 ~
0.07 mg/kg. The limits of quantification were 0.08~0.25 mg/kg.
Conclusion: This method is suitable for simultaneous determina-
tion of flavonoids in health care products with good reproducibili-
ty, and less consumption of organic solvents.

Keywords: high performance liquid chromatography; flavonoids;

health care products
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FH a8 AR S 43 X AR 1 6 5 i R T L 3 2 7
I 23l of s A A BRE XU, PRI T X 88 %0 2K e 09 0 S T
FE X AR AR A (AT B e LD

FI AT 34 328k A W Y 7 vk 32 AR L RO
A4 1% Chigh performance liquid chromatography, HPLC)
FRUSTIS RS B AL AR R . RO R O T T A AR
AR AR R B 38 TR ALY BRI TR, s 2R
FYR SR IOT 5 B 2 R PR R IR % R L
FRIRTT VR FL A IR AR RO S L BB AR AR, W A N S A
SO RO B 2 R A AT AR . ST
K HPLC AR A0 BB 4 17 47 R I A R &
PREAR EAR WNEERX AR 6 MMEMmEALS
Py & ik [ N E B9 07 1%, JF B UE L3R 6 i B IR 26 R o 7E
N [7) 26 51 f A v p R RO L AR S SRR B B
sty S 2R A W ) AT O S SR 2 R
1 BRHSJi ik
1.1 #MREMNH
LL1 Bk

PRAEE i (A R UK EAS Jr 2% 5 ) Tl

47 FEDL A F (CAS 57096-02-3) L 2 HIL #5 4 %
(CAS 4443-09-8), L ¥ 4 & (CAS 632-85-9): & ¥ =
98 %% \ IR KA M BARA FRA A 5

B4R (CAS 491-67-8) 4l B =98 04, L i It A= )
PHEARA A 5

FI# % (CAS 480-40-0) , L 2 % 1§ (CAS 5105944~
0) AR =980, Filgd EAMPHEARA;

N WV A - (Al Bk SR R A
FRZH 5

WL Z 1R : /3 4, 26 [ Sigma Aldrich 24 7] 5

ZHAEER At ) AR T

Cys EAHZEBU/INE (60 mg,3 mL) : [ 20 3% 52 86 B 4%
Bt A R 7 5

Atiantis T3(150 mm X 4.6 mm,5 pm) : ik 4 R4
(AR ;

Thermo Cy5(250 mmX 4.6 mm,5 pm) ;3% 2 & /R
PHCARA A 5

Phenomenex Luna Ci (250 mm X 4.6 mm,5 pm) ;3
ERSTEIN N
1.1.2 FEALR KA

OB €435 43 Waters Alliance E2695 7, i 43
B R ARAT

HaliK &4 Milli-Q Advantage A10 &, 3 [H Merck
Millipore 23 ] 5
e U TR A - KQ3200V &Y, B 1l 7l i 75 AL 4% A BR

g
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B AL 4k-15 AU, 35 [F P AS I A A
AHETR 2 2% : IKA Vortexd B, 8 H IKA AT .
1.2 Hk
1.2.1 BESBORTALER  RER M REHL IR RS, 2T
TR AR AR . FRIFE S, 2.00 ¢ F 50 mL B0 E
LA 10 mL PIER L B BEIR 2, 8 A $2 B 10 min, #8 5E,
8 000 r/min B0, B 2 mL FRANA 10 mL glifbK 1R 2]
JE B A Cos B A ZEBCNME , B 5 mL PR P60, 4
b W, 40 C B KGR T, N ER E B, T W A R
1 mL,3F 0.22 pm J& o B, 70,
1.2.2 PRUESWITECH] WS PREUE A R UE S R N
WA A EEY R T 10 mL &3 6280, 1T iR
FRIFM B R 205, WER PRI 472 B A R L HF IR
HEREY R T 10 mL B A5 T 2 F IR i OF
i T 5 20 i, A7 ) BT MR O 1 mg/mL 1 b U G &
BT 4 CTROLRE. A 1IAHA . 251 mL
ke A H R AR AEAE SR 10 mL R, H
509 KU W R 100 mg/L AR A bR HEVE R . 1
B 6 F B ARk & W00 (R B & (e AR R R R R4S
F) L HE IR 1201 M5 R AR A AR . BUR &
FRAEV I IR 2R R AR JAL A5 1 o 4 11 5 OV W oy
ST R R MR 0.0,1.0,2.0,4.0,8.0,12,20 mg/L
AR e T AR W SRS L
1.2.3 3% 2% 1 @ 3% £+ & Phenomenex Luna Cig
(250 mm X 4.6 mm,5 pm). FEHAH A N2, F A B
N 2N LR W . BB R )T :0~2 min.20% A2~
5 min,20%~40% A;5~11 min,40% A;11~28 min,
40% ~ 43% A; 28 ~ 30 min, 20% A, W HE A
1.0 mL/min, R 30 °C, #EAEE A 20 pL K IE K A
280 nm,
1.2.4  EUCREHHE #8120 Mk RS R
B FERE S AR 3 AN IKST 14 TR A A o VL AT N AR
[l IR B0 B AR K AT E 3 R E 3 i
1.2.5 RHERE I%E 1.2.1 5907 2 AT AR ik
KB 7E 24 h WL, BEAIKCFEIE 6 S FATHE, BTfs 25 3t
B X o o A 22
1.2.6  BABALFE DN HOHE R L ASCES 43 B B R AT R 2R
AL PR, {5 ] Origin 8.0 #EAT/EE L
2 #R5abr
2.1 BiEEERK
2.1 wmEhAm il HH T ZECHEL0.5% HRK
VR 2% R K IR 0.5 % LR K IR L. 2% L R /K I T
SRR TR 3h AH 1A FR KOR [ 5 sl AE 4 TS B 6 B AR ) £ 0
TEsm, 25 5 2 B, 7 B R L B Y OB A iR K B A
WUEi ok, CHE L H B Ve RE iR . Bk, H 2%
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22 5% SAFETY & INSPECTION

AE 3 BILAH AT {9 00 0 FE S0/ . A R 1719 48 A BILVE Y
A 2 96 R KV WLVE Ry /K AR L PR KV WM &R 1 B AR
Yy T I TE 1 43 5 B TR
2.1.2 @EEHMERE FHHET Adantis T3(150 mmX
4.6 mm,5 pm) ,Thermo C;5 (250 mm X 4.6 mm,5 pm) .
Phenomenex Luna Cy (250 mm X 4.6 mm,5 pm)3 Ff {4 ik
FEXT B AR € 35 W8 A 2 . 45 2R R B, Atiants T3 £
AL AR H AR v A, (B R LA R AR
9 H A A7 3 53 T e Xl O3 IF BB K Thermo Cyg (8
JEAE B AR 894 JE e Phenomenex Luna Cg (B35 A 1) 2%,
Phenomenex Luna Cys (35 41 (19 73 B3 8500 o BAR  FE 4k
FFa L I, SR FH Phenomenex Luna Cig 35 A #E 4710 52 .

VL A= 3ROR F0RE LS A4 O 25 1 B BV W, 6 b E A
AP BT BE Yy 10 mg/L, AR 35 b3 dee 1 €491 45 14
PEAT I 5E &5 R W 2% W oy B 1 0L ROAF, R 1L 18 2
Frs .
2.2 FHiEWMRIE

VA H AR 0 9 2 CXO) g 5 A A, X 37 ey e T B (YD) Oy
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AR HEATRAPE I H L bRt R . R R AR R
B R R LB AT 4R A A R AR A R,
AR WESE ABENSRE T RILE L, 458 EKH.
Y 2R TN SRS 3 T PP D B AT 4R B A
EHNESFE EYE NESYR ABHEAE 0~20 mg/L
PR E AN E RIF gt R, R, %R
1.2.2 WY 5 B B b 0 A 356 0 B o VS VL LA A A ik 3R AT
FE 1R B A AT AR R N A AR AR SR 0 1
e 3 %5 (S/N =3)F1 10 5 (S/N =10 f 5 e i 52 7 146
HYBR (LOD) Fl 7 2 /2 2 B (LOQ)O™T, 4 A= & | e JR 45
HEFR I ES T A7-RENES R LR NHES £ #®
HEDEAFE ABEMN LOD M LOQ L 1,
2.3 UBNERZERXRE

A3 IR AR 2 R I DA R B A R A A A
W, RN 10 mg/L, ¥ 1.2.3 1088 5 1 317
BE 6 WIS 45 S W, i AR 2 L R DL A 40
BRENEAR LPNELR EF R NELR . ABHE
FokS 2% 1 43 9 M 1.3896,0.59%,1.06 % ,0.80%,0.79 % ,
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Figure 1 Chromatogram of 6 flavonoids in vitamin Figure 2 Chromatographic diagram of 6 flavonoids in col-
tablet matrix lagen calcium tablet matrix
*x1 ZEERPHERYHNEEXR GHRMESR
Table 1 Linear relationship, limit of detection and limit of quantification of 6 targets in blank matrix
e i Py o 1 2 R*  LOD/(mg-+kg ') LOQ/(mg-kg )
AR WEASH Y =287 697X +4 368 0.999 6 0.02 0.08
BedFh 4-FRIENEAFR Y=53241X+11 049 0.996 1 0.05 0.18
R EWNEASR Y =57 449X +7 350 0.997 9 0.06 0.20
ek ER BAR Y=75082X+4 114 0.999 7 0.05 0.16
iRl WEAR Y=146 938X +26 585  0.999 0 0.04 0.12
girk xR ABE Y=76 609X +9 765 0.998 9 0.07 0.25
JERES e DB A Y =89 875X +6 523 0.999 5 0.02 0.08
JERES F AT-FRIEI AR Y=53 947X +7 966 0.998 7 0.05 0.17
A R R FR Y=51 231X +13 462 0.995 4 0.06 0.22
KRS R AR Y=71695X+4 363 0.999 2 0.05 0.16
A R DA Y=152 527X +24 308  0.994 7 0.04 0.12
KRS R AR Y=75 696X +257 4 0.998 4 0.07 0.24




&M | Vol.38, No.8

117 % B A% 7 e T h LB A 4R A R &
PREAR AR AR AR W EE 55N
1.27%,1.31%,0.74 % ,0.54 %, 1.53 %, 0.42% . B 1t 5
2 RS 2 B R AT
24 TAERMEBAMERGREEMERE

A3 W HR A AR 2R R DR ik Y TR A b o
WL R OE N 10 me/L. 4% 1.2.3 XUER 44 F 0.6.12,
24,48 h RIS , S5 LRI Al A R R 3 v DL A
P-BIENES R AP ESR BEFRE NELSE. A5
1 RSD 4 91H 1.82%,2.95%,1.77%.0.56 % ,3.08 % ,
3.05 % o B A5 ok I LB AT L4 -RAIEA R LL
PREAR ELHR WNEFE. OB EMN RSD 40l K
1.27%,1.31%,0.74%,0.54 % ,1.53% ,0.42 % , F I X ¥
B3 BT PR A AR VA W TE 48 h NI AR E T R AT,
2.5 ZAEBRWIE GRS AR E KR e

BT RS 6 FiE b &= SRR,
BARA B LR S B R T 0 & S BR i 52 , 1% 8 4
L2l 3 5, W E XA RAIK & &2 40 0 K
1.95 mg/kg MIZE 2L MIAR K & 0 1.88 mg/kg MK
JEES R RE SR AT M AR SG . SR B Ak, 43 B 1A R R
PRI 3 A KT 0 B o 5L R A 3 50 S A {E 9 0.5,
1.0,5.0 1%, B 1.00,2.00,10.00 mg/kg, 4 4> 7K - 7£ [ 45
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FAFTFHEAT 3 A AT AR S A DR RORS % B 0 4
R 2.3 3. SRR, TR WA 3L BT InAx [ ik 5
16 83% ~100% K% i RSD 7E 1.06 % ~4.63% , % J7 1
1 [l W 3 iy L B PR AT
2.6 EFR#ESNE

RIEPEAL G B EEXT T 8 ANFE S HEATINAE . 8 A HE i
T 2 ANRE SR U A A a4 Dl 882,651 mg/kg,
2 ANFE R B AR, 4 Bl 436,138 mg/kg. 2 AN
AR B A R S A0 125,51 mg/kg, 47-FHEIX
AR EHNESR OB RWAGL. B 3 AR
AR R @R 4 g AR R i B A A
H#EA R ILESN 51 mg/kg.
3 e

TRI N1 IR I R R A 4R A
WEAR EPNESFR EF R NELR. OBENS
BOBAR 35 19 43 BT J7 v 8 3 O Ak IR Bl A 1A R LR EE R
FEJP A0 G AT A O & 1L 6 Fh R 28 Mk & W AE
30 min P58 42 106, HL 43 B9 BE RN 35 R 47 i i 454 R
Jr R ST 3 R B B AR T A% T T ORE R R LR E
PE DL KA 5] e B2 00 I b i g [l e 238 R A o A 22, 45 2R 3R
Wi 77 ik e W 2 BRI Y 2R B AR, mOR
LS U AR B s R E T R R SR

K2 BHEZRERPOMERELAYNEKENBEZE
Table 2 Recovery and precision of six flavonoids in vitamin tablet matrix
Hiet wmi/ FAT 1/ FiT 2/ P47 3/ FHME/ %/ —
(mgekg ') (mgekg ') (mgekg ) (mgekg ') (mgekg H)

1.00 0.94 0.92 0.89 0.91 91 3.06

DU A 2.00 1.82 1.86 1.85 1.84 92 1.13
10.00 10.10 9.85 9.24 9.73 97 4,55

1.00 0.87 0.91 0.91 0.90 90 2.60

PRI AR 2.00 1.90 1.86 1.88 1.88 94 1.06
10.00 8.65 9.32 9.10 9.02 90 3.78

1.00 0.83 0.86 0.84 0.84 84 1.74

EL NG el 2.00 1.87 1.75 1.83 1.82 91 3.36
10.00 9.03 8.75 8.46 8.75 88 3.26

1.00 0.82 0.82 0.84 0.83 83 1.85

WA 2.00 1.62 1.71 1.68 1.67 84 2.74
10.00 8.25 8.53 8.11 8.30 83 2.58

1.00 0.91 0.91 0.89 0.90 90 0.95

DA A # 2.00 1.92 1.94 1.88 1.91 96 1.60
10.00 8.94 8.62 9.16 8.91 89 3.05

1.00 0.88 0.86 0.89 0.88 88 1.84

SL7ES 2.00 1.86 1.81 1.94 1.87 94 3.51
10.00 8.69 8.95 9.27 8.97 90 3.24
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Table 3 Recovery and precision of 6 flavonoids from collagen calcium tablet matrix

) I/ AT 1/ FAT 2/ FA47 3/ FHME/ o
SRR} m R/ % T/ %
(mg+kg ') (mgekg ') (mgekg ') (mgekg ') (mge-kg 1)
1.00 0.90 0.88 0.92 0.90 90 2.07
DU A4 2.00 2.05 1.96 1.95 1.99 99 2.77
10.00 9.65 9.46 9.85 9.65 96 2.02
1.00 0.93 0.95 0.91 0.93 93 2.15
L -FRIEPE A F 2.00 1.83 1.86 1.78 1.82 91 2.22
10.00 9.88 9.72 9.46 9.69 97 2.19
1.00 0.86 0.89 0.92 0.89 89 3.25
LN ESR 2.00 1.95 1.87 1.85 1.89 94 2.80
10.00 10.12 10.10 9.76 9.99 100 2.02
1.00 0.85 0.81 0.83 0.83 83 2.02
AR 2.00 1.64 1.72 1.68 1.68 84 2.38
10.00 8.57 8.09 8.18 8.28 83 3.08
1.00 0.88 0.92 0.93 0.91 91 3.22
WEA R 2.00 1.98 2.06 1.97 2.00 100 2.46
10.00 9.02 8.83 8.94 8.93 89 1.07
1.00 0.98 0.96 0.96 0.97 97 1.35
HBER 2.00 1.75 1.82 1.79 1.79 89 1.97
10.00 9.16 8.74 8.35 8.75 88 4.63
S & ik
i = (1] SCHFH, T, ™o 02, 6. S0 A 10 A B0 3 4 % 4
% z FEHERE[T]. Bl BL2E, 2010, 27(6): 115-122.
= 2‘ WEN K X, WANG C Z, YAN X B, et al. Advances in studies on
[2=

physiological activity and synthesis of flavonoids[J]. Pratacultural

0 5 10 15 20 25 30 Science, 2010, 27(6): 115-122.
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Science Bulletin, 2016, 61(18): 1 391-1 398.

[3] 254, XoC, BB, WERMAE YRR R D). 8 MRS
JF %, 2005, 26(6): 139-141.
LIN, LIU Y, HOU B B. Functional properties of flavonoids[J].
Food Research and Development, 2005, 26(6): 139-141.

[4] QIAN L H, LI N G, TANG Y P, et al. Synthesis and bio-activity e-

Figure 3 Chromatograms of vitamin tablet-negative

samples

valuation of scutellarein as a potent agent for the therapy of

Mg 758 J3E
Response/AU

ischemic cerebrovascular disease[J]. International Journal of Molec-

0 5 10 Ejltl% 20 25 30 ular Sciences, 2011, 12(11): 8 208-8 216.
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Time/min [S] HASAN M M, AHMED Q U, SOAD S Z M, et al. Flavonoids from
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Alternative Medicine, 2017, 17C1): 1-14.
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