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Determination of 4 functional compositions in antifatigue health foods by
high performance liquid chromatography
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ABSTRACT: Objective To establish a method for the determination of salidroside, icariin, ginsenoside Rgl and
puerarin in anti-fatigue functional foods by high performance liquid chromatography. Methods The target
chemicals in samples were ultrasonically extracted with acetonitrile aqueous solution and filtered. The separation was
performed on a SHIFEIDO Cgcolumn (4.6 mmx250 mm, 5 pm) and acetonitrile (A)-water (B) was used as mobile
phase using gradient elution. The flow rate was 1 mL/min, and the detection wavelength was 203 nm. Column
temperature was 40 °C, and samples were quantified by standard curve method. Results The resolution of the 4
compounds was good, the linear correlation coefficients were all greater than 0.9996, the recovery was
96.4%—-103.7%, the limit of detection was 5.2-50.0 pg/g, and the limit of quantification was 15.5-151.6 pg/g.
Conclusion This method is simple and accurate, which is suitable for the detection of functional components in
anti-fatigue functional foods.
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SHIMADZU-20AT & #H & 3% X (B 5 SHIMADZU
SPD-M20A M BEAIKNZE); MS 205DU HLF K F-(FE £
FIH LA BR A A, R A5 2i(3E E Sigma A F);
KA Al K 240 5 KA (LS 110818-200404, 7 i :

100.0%). S ZEGLS: 110752-201313, &4 95.5%). A
Z AT Rgl(t5: 110703-201128, &8 : 93.4%) ., R LEF
(5 110737-200415, &4E: 100.0%)(F £ 5 25 Sk
FFEBE)
22 ZWHE
221 &iEEH

{4 3%4:: SHIFEIDO C g #(4.6 mmx250 mm, 5 pm), i
A ZHE(A)-/K(B)(14:86, V:V) BEEEUERG: 0~18 min, 14%
A; 18~30 min, 14%~40% A; 30~32 min, 40%~14% A; 32~
45 min, 14% A; Wi#: 1.0m/min; FER: 40 °C; Kl %
AT EE K 203 nm 5 FEAERE: 20 pL,
222 MBSIEZA S L

R @ ARELLT S KM RS 11,32 mg, A ZJEK
BB ERE 10mL, 5, BIFHKE A 1.0 mg/mL
B £ 5% R TT b A 45 U R FG % PR BB AR 2 X R L
11.00 mg, MAZEKBEREMIFERE 10 mL, 55,
BN B R 1.0 mg/mL Y & M bR vERE 25 1A T, RS PR
WA ZEH Rgl XM 111.4 mg, B 100 mL 452455
A, MA R KBERERIFE R B2 E, w5, S
WPl 1.0 mg/mL I A BT Rgl pRifEff & W, K%
FRIBUR SEFEH XS 1036 mg, B 10 mL @242
AR RERIFE AR 2E, w5, IR
FEN 1.0 mg/mL WY FREHAREM AW, IR
W25 20.0, 10.0, 5.0, 2.0, 1.0 WMFrAERSIEWR ., B
W 1,
223 BHXEIER M &

BB L 0.5 ¢ T 25 mL HEEHEAE T, m
A LR ZIEREEW 20 mL, 1WHE 60 s, A8, AR
15 min, WHRFRE, HERALHKBEREEZZE,
WG SGE T 045 um BHLRIEMR, IEWRAE R R S
B

3 HER5SH
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T 3 St Rt 3 VR A 3 Vs R DA R T T, e
RIS IE, D ETEE (LA D) LT 5
WE . AS BT Rel VEFEETTRERE 1298 4.0.5.0,
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Table 1 Gradient dilution and concentration results of standard series solutions

I 2R B /(ug/mL)
ZFR JEURE & AT /mL

LRRE BMR ASRHE Regl BEER

LT RTFEAW | mL, SR ZEAER R
FrifE R A0 E RO 1 mL, AZBRAF Rgl %44 10 mL, 50 22.6 21.0 208.1 20.7
RS 1 mL

RHERFIE D PRt R FNE R DS mL 10 113 10.5 104.0 10.4
RHERTIHE RS FRAERFIH DS mL 10 5.7 5.3 52.0 5.2
PRAfE R E D PR R IR D1 mL 10 23 2.1 20.8 2.7
RHERTIE RS FRAERFIF R D1 mL 10 1.1 1.1 10.4 1.4
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Fig.l Chromatogram of reference substance (A) and positive sample (B, C)
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Table 2 Linearity, limit of detection and limit of quantitation results

EA Sy r {8 ZVEVE R/ (ng/mL) KRR /(ng/g) ER R/ (pg/e)
LLHCRTY Y=37612X-6887.8 0.9996 1.1~22.6 5.8 17
R Y=75645X+4163 1 1.1~21.0 5.2 15.8
AZ BT Rgl Y=4391.8X+3535.2 1 10.1~208.1 50 151.6
RAEFETT Y=69418X+12492 0.9998 1.0~20.7 52 155

33 RBEE

PIARE 2R 5 1 IR QNS B S VA A S kAR 59Kk, il A
TR, R A 20 43 W T RR B AR BR v O 22 (RSD), 415 K
HEMRE SR Rel VELFEF A RSD 435184 0.1%,
0.2%. 0.4%. 0.8%, FEHILHERE 3 RIT
3.4 WNRESESMR

W BUbR E 2R 9 IR T N 2 7K 7 W% A i B I
HERE, DAGEME LR 3:1 1 10:1 HFEE B2 4 e I R A B
PR, S5 2,
35 EEM

FEBPRBUER N 5132 0.5 g T 25 mL HIEL @&,
“2.2.37I0 FAF EE AR B I 20 L AR EATEY, i
SEOIER, SRR . RIZOENEE MR
3.6 [EIERINIE

KRR RE S 20945 0.5 g, BT 25 mL HIEH A
B, AT B S AE AROE R, BOH 3 e R AR [l i

FEG, BANUREE 2 4, 45223700 (7 e 4 BN W,
S RE, TR ECR . g5 RERM, %O kR R R
ZER L 3,
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Table 3 Results of recovery test

PR S IR /% RSD/%(n=6)
LLERAT 98.6 1.9
BARER 96.4 1.5
ASHAT Rel 103.7 0.9
RAEFEAT 102.8 12

3.7 HmRINE

BERBANHE) R 14 MEXN 25 0.5 ¢ T 25 mL H
FELEA T, $92.2.37T0 F (LT A AEE AL 20 L i1
AWARTEAL, 10T, DU B9 B 1) 28 SN e %
B, W BUE . 450K 4K B 14 3RS 10 HERE
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Table 4 Sample results of 14 manufacturers

EAS [ 3 IR R (mg/g) HIRE/ (mglg) ABEAF Rgl/(mg/g) - /(mg/g)
1 SR R RALBRT e 9 16 TRV A FA FAr A FKA
2 HR A R bR e T3 11 T B FAr A FA
3 B3t R B (R PE S IR C FA FAr A FKA
4 A PV S 1R D FA FAr A FA
5 J1AERTEHE S 22U Ok E F A FA A F A
6 A e PGV S0 I T R F 0.28 FA H A FA
7 Gk A e G FA FAir 2.8 FA
8 AR NS H 2.3 KA 10.9 A
9 5 A el e ] 25 M I FKAth EN oA 2.6 FKAth
10 EEHEMVETES T R J 5.1 A 13.6 AA
11 SRS 2 B i i K A ARAGE H 5.0 A
12 RERBESE R L FA F A H 5.9 A i
13 T I3 HERER VY T 5 s M FAr Ah i 13.7 Ak i
14 N T IR e N A i ER O A 0.62
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