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Effective Component Screening in Antioxidant Active Fraction of Pueraria lobata by Fingerprint Combined
with Chemometrics

PANG Huina"?, FAN Lin"*, XIAO Fenggqin’, YU Qian’, WANG Haidong®, SHEN Yingxin’, HAN Rongxin®, YAN
Mingming®, SHAO Shuai"*(1. School of Medicine, Changchun University of TCM, Changchun 130117, China;
2. Jilin Province Center for TCM Health Food Science and Technology Innovation, Changchun 130117, China)

ABSTRACT OBJECTIVE: To screen the effective component in antioxidant active fraction of Pueraria lobata. METHODS: The
antioxidant active fraction sample (S1-S20) of 20 batches of P. lobata were prepared. HPLC method was adopted. The
determination was performed on SepaxBio-Cs column with mobile phase consisted of methanol-water (gradient elution) at the flow
rate of 0.6 mL/min. The column temperature was set at 25 °C, and detection wavelength was set at 250 nm. HPLC fingerprints of
20 batches of P. lobata were established by the Similarity Evaluation System of TCM Chromatographic Fingerprints (2012
edition) , and common peaks were identified. Cluster analysis, principal component analysis (PCA) and orthogonal partial least
squares discriminant analysis (OPLS-DA) were used to screen the effective components in antioxidant active fraction of P. lobata.
RESULTS: There were 18 common peaks in HPLC fingerprints of 20 batches of antioxidant active fraction in P. lobata, and the
similarity was more than 0.99. Eight common peaks were identified, which were 3’ -hydroxypuerarin (peak 2), puerarin (peak 3),
3" -methoxypuerarin (peak 4), daidzein (peak 5), genistein (peak 7), formononetin (peak 11), daidzein (peak 13) and genistein
(peak 16). The results of cluster analysis and PCA analysis showed that samples S1, S3, S4, S6, S8, S18 and S19 were clustered
into one category, and samples S2, Sb, S7, S9-S17 and S20 were clustered into one category; peak 2, peak 3, peak 10, peak 11
and peak 13 had great influence on principal component 1; peak 8 and peak 9 had great influence on principal component 2.
OPLS-DA analysis showed that peak 4, peak 3, peak 2, peak 16, peak 13 and peak 11 had great influence on the quality of
antioxidant active fraction of P. lobata. CONCLUSIONS:
HPLC fingerprint for active fraction of P. lobata is established
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R SR Y B 55 Pueraria lobata(Willd.) Ohwi
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SRS RS DN NS IREE =R A AR G NN A 2
10T A OCHIFIY A B, B AR I 2 RN v e 2 LA B
PR AL TS M (EFFT 32 B 2 A S T
KOG YERFSE 5 ™, I AT X H EAR 0 S AR 1 PR 2E
TTIRAMIE

rh 2l i a2 1 B IR E Ok R A TR
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%o RS R AL R YE A O 2R BE
b4 e A MRS TR 25 Ak 22 AR B Sk i
LG N A HER R 25 i, Bk Ay B i
EL R PR A A3 o 24 o A A R T Be e —
AR AT T SRS IE AL BT, AR
WEFEH 2 T 20 HEEAR 2544 AP AL TR PR , DA vy H:
R AR (3 (HPLC) 8 8 B3, R85 G- R2500T
G353 E A P fe /N3 F1 1] 434 (OPLS-DA) 454k 2= 11
TR S AR AE AV E B 2530 T, DU R B AR 4
IS TR B E RIS

1 ##
1.1 FEUEE

AHIFSE T B A« Agilent1260 B =50 AH €4
T ([ Agilent 22 1] ) \KQ-250DB Y45 1 7 I T 1k
(Rl A A BR A |l ) (ALB-224 B4 7 5y 2 — 43
B KA (1 [ Sartorius 23 ) ) \RT-12 BUMHEHL (] JUAS =
BHEABRAFD
1.2 FEHRSIKF

AHIEFE I 20 B AR 2544 (45 A1~A20) I A
b ATy 5 2 A A A BR A B (24544 7 38 Ry il pg
543 571 2k 20190321 . 20190415 , 20190506 , 20190913
20190930 20191010, 20191020, 20191108, 20191123,
20191207, 20191218, 20200105, 20200116, 20200308
20200322, 20200516, 20200526, 20200603, 20200613 .
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wkq-01640) ; £ & £ T \1E T B R 3 Hr 4l W ey £
afi, FLAGR Ry 43 B 20 B S 00 = K FH AR, 7K Ry Lk i
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2.1 BRMENEEDAFERIH &

Z: 2% SCHR[15] 77 15, BUCES AR 2444 100 g, ¥, 3:F 100
H i, LA 70% L BERNR R I3 K, BHIR 1.0 hs 5 IF U8,
T 50 CHM TR 15 SRR IR . Bk
WERE IS F KR, I O CBRZEI 3 IR G T2
WU, T 50 CAF T4, T4, BNS & AR B & Ak
TG AR AR (152 3% ~4% (LA 25 3)], T4 C
PRAF, & o ABIEGE LA 20 HEES AR 25 04 43 90 il 45 20 L5
R AAAIE PERR AR i (45 S1~S20) .
2.2 BRMENFELEEBL HPLC I EEA R
221 @IS AEHY SepaxBio-Cis (250 mmx4.6
mm, 5 pm) ; FEHAHA HEE(A)-7K (B) , 6 BE B (0~10
min, 25% A; 10~15 min, 25% A—27% A; 15~25 min,
27% A—30% A ; 25~50 min, 30% A—100% A ; 50~60
min, 100% A—25%A) ; i 44 0.6 mL/min; Kl <
250 nm; AR A 25 °C; EFEE R 10 pl.
2.2.2 BWAIHIE (L)VRASXT R SV - 43 kG 25
U IR R JUBER R YRR K GAF KRG IC o
TEF 3 -F LR R 3RS AR N B A s
TRl o EE S A B R B 430 0.071
0.023.0.042.,0.076,0.017,0.087,0.022,0.019 mg/mL [¥]
TR AR BRI VR o (2) A3 VA - 40 SRS 8 AR B A e
ST PR AR b B, N i Y A A, M (T
200 W, #5155 45 kHz ) 2L BE 15 min, 5078, i P B B2
ZIEE BE5T , BT LR B R 2.02 mg/mL (LASE B,
D AR
2.2.3 R H2.2.2(2) 75 F AR A OE
I AR 2.2 17T T S eI E 6 IR, DA 11
GV AT HL A3 25 R G THTRERE | SOk gy
Z: M, R R B U8 B B ) A B 208 il s
UAE PRI AFXT O B B TR RAR X DA TR AR . 4521, 18 A A
Xof £ £ BF 8] () RSD 41/ T 0.4% (n=6) , AR I TR B A
RSDH#/NF3.0% (n=6) , T AHE 2% B R AT«
2.24 HEVERE  BOSHRBUEAAE MRS (G
S19), 364y, #2.2.2(2) "W N ik il a5 Bl i i, #&
“2.2.17 N AT SR TN o AW 11 R £ B B[R]
WA TRTARA 23 B, 10 it 2% AT WA A A KT (% B BsF () R XoF e
AR S5, 184> Ag WA X O B I5F[R] 19 RSD 24/ T
0.5% (n=6) , A X g i AL 1 RSD 2/ 3.0% (n=6) ,
TR EE MR
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“2.2.17 TN A SRR DN R o AU 11 (4 R B B[R] RN
WA TR R R 25 B T Si 25 SH AT DR P AL X B s ) R Yo
A G55, 18 A LG Uée A X B4 i R] (1) RSD 4/ F
1.3% (n=6) , # XTI TR LAY RSD 4/ T 3.0% (n=6) ,
FEIAME LA = IR T CE 24 h NFRUE M R AT

2.2.6 EARHUEALIEVERSA HPLC 5 8RR A 2>
B 20 HE &5 HPT A AL TG PERS AL A i i, 4% 2.2.2(2) 7
TUT Jr i Al s U, P 2.2.17 T T i Sk Ak
FEMN 2 o R P 2 63 i 20 S A LS PP R 58 )
(2012 Jif ) X5F 20 HEAE 5 A9 HPLC (&35 472 B, 5% FH -4y
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Fig 1 HPLC superimposed fingerprint for 20 batches

of antioxidant fraction of P. lobata
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B TEDLIE 20 B8 15 R 2 Hexsd l 0, 20 St & AR PR Ak
TEMERAIARE S AL B 18 AN AT e, Fovhldg 20 3-8 A
R OE3 B 4y 3 -HAR SR AR R g5 KT
W 7O YURLR U 11 AN AR 0 13 R T
JC W 16 YRR K . 20 #HLE AR P AL IG PR
WS PR AFL G B B ) ARG DA TRT AR DL 3R 1 % 2,

2.2.8 FARUEIEAY K 20 HEEAARPTEALTE M AL RE i
(1) HPLC $i8 80 153 A b 2 (i s SO TS AR U PE A
F4:) (2012 O HATHRUEE MY o S55, 20 HEES AR BT
AT PR B LR i ¥ HPLC i 80 &]3i 5 60 BT (R) 1A
U 35 K F 0.99, 2 B 45 HERE 5 19 Ak 27 B o — BobE 5%
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Note: 2. 3" -hydroxypuerarin; 3. puerarin; 4. 3’ -methoxypuerarin; 5.

daidzin; 7. genistein; 1 1. formononetin; 13. daidzein; 16. genistein
B2 RB&EXHRmIHPLC Bif
Fig 2 HPLC fingerprint of mixed control
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Tab 1 Relative retention time of common peak for 20 batches of antioxidant fraction of P. lobata

s e
| 2 3 4 5 6 7 8 9 10 1l 12 13 14 15 16 17 18
S 0.135 0.289 0.461 0516 0.672 0.740 0.902 0922 0.945 0975 1.000 1.012 1.043 1.063 1.074 1.098 1133 1150
S2 0.135 0.289 0.462 0517 0.675 0.745 0.905 0.924 0.947 0975 1.000 1.014 1.043 1.066 1.078 1.099 1.134 1152
3 0.135 0.291 0.462 0519 0.675 0.743 0.903 0.924 0.947 0975 1.000 1.010 1.041 1.062 1072 1.096 1131 1.148
S4 0.135 0.291 0.464 0519 0.675 0.743 0.903 0.924 0.945 0975 1.000 1.010 1.043 1.064 1.074 1.097 1131 1.148
S5 0.135 0.291 0.464 0519 0.675 0.743 0.903 0922 0.945 0.975 1.000 1.010 1.041 1.062 1.072 1.09 1133 1.150
S6 0.135 0.291 0.464 0519 0.675 0.745 0.903 0922 0.945 0.975 1.000 1.010 1.041 1.062 1.074 1.097 1.133 1148
N 0.135 0.291 0.464 0519 0.675 0.743 0.903 0.924 0.947 0975 1.000 1.010 1.041 1.062 1.070 1.096 1133 1150
S8 0.135 0.291 0.466 0519 0.675 0.745 0.903 0922 0.947 0975 1.000 1.010 1.043 1.062 1072 1.097 1131 1150
9 0.135 0290 0.464 0519 0.674 0.743 0.903 0922 0.947 0975 1.000 1.010 1.041 1.062 1072 1.097 1133 1.148
S10 0.135 0.291 0.464 0519 0.673 0.741 0.903 0922 0.945 0975 1.000 1.010 1.043 1.064 1072 1.097 1133 1150
Sl 0.133 0.291 0464 0519 0.674 0.741 0.903 0922 0.945 0.975 1.000 1.010 1.041 1.062 1.074 1.095 1.131 1.150
s12 0135 028 0463 0518 0674 0740 0902 0924 0947 0977 1000 1012 1045 1064 10T LI00  L135 LIS
NE] 0.135 0.289 0.463 0518 0.672 0.740 0.902 0.924 0.947 0975 1.000 1.010 1.043 1.064 1.076 1.098 1133 1150
Si4 0.135 0290 0.464 0519 0.673 0.741 0.901 0.924 0.945 0973 1.000 1.010 1.041 1.062 1.074 1.095 1133 1.148
SIS 0.135 0289 0.463 0518 0.672 0.740 0.902 0.924 0.947 0975 1.000 1.010 1.043 1.062 1.074 1.100 1133 1150
S16 0.135 0.291 0.466 0521 0.674 0.745 0.903 0920 0.947 0975 1.000 1.010 1.041 1.062 1072 1.097 1131 1.148
N 0.135 0.291 0.466 0.521 0.675 0.743 0.903 0922 0.947 0.975 1.000 1.010 1.043 1.062 1.074 1.097 1133 1148
SI8 0.133 0289 0463 0518 0.672 0.742 0.902 0.924 0.947 0.975 1.000 1.008 1.043 1.062 1.074 1.098 1.133 1.152
519 0135 0291 0466 0520 0674 0743 0903 0924 0947 0977 1000 1010 104 1062 102 10%  L31 LIS
S20 0.135 0.291 0.464 0.521 0.674 0.745 0.901 0.926 0.949 0975 1.000 1.010 1.043 1.064 1.074 1.097 1133 1.148
F2 20#tERMENFEIALLFIEREITETR
Tab 2 Relative peak areas of common peak for 20 batches of antioxidant fraction of P. lobata

. U5

Rugs — 2 3 4 5 6 7 8 9 10 11 B 41 6 1 18

NI 0.267 L178 21674 2733 5731 0.258 2159 0.394 0.634 0.607 1.000 0459 7742 (.284 0.296 1.024 0.115 0374
S2 0.263 L1770 21682 2739 5T 0.256 2.161 0393 0.641 0.609 1.000 0463 7.754 0277 0291 1.028 0.114 0377
S3 0.268 1176 21669 2.738 5707 0257 2178 0.394 0.644 0.599 1.000 0462 7753 0279 0297 1.031 0.115 0374
S4 0.267 L178 21674 2733 5731 0259 2159 0.394 0.634 0.607 1.000 0459 7742 0.284 0.296 1.024 0.115 0374
S5 0.260 L1770 21682 2739 ST 0.260 2.161 0.393 0.641 0.609 1.000 0463 1754 0277 0.291 1.028 0.114 0377
S6 0.268 1176 21669 2738 5707 0256 2178 0394 0.644 0.599 1.000 0462 7753 0279 0.296 1.031 0.115 0374
N 0.261 L1770 21615 274 5731 0.256 2.160 0391 0.631 0.613 1.000 0453 7.740 0.287 0290 1.027 0.114 0373
S8 0.263 L1770 21582 2713 5.746 0203 2.160 0.391 0.625 0.614 1.000 0452 7729 0.284 0295 1.025 0.115 0372
N 0.258 L173 21527 2706 5597 0263 2154 0.389 0.628 0.614 1.000 0454 7710 0282 0289 1.021 0.114 0371
s10 0253 LI74 2154 2706 ST2S 0260 2152 0388 0627 0614 1000 0454 770 0284 0289 1023 016 037
Sl 0253 1172 21508 2702 5.625 0259 2151 0388 0.626 0.613 1.000 0456 7.696 0282 0.287 1.023 0.112 0372
S12 0.250 L1720 21493 2.699 5.604 0.260 2150 0.386 0.626 0.616 1.000 0.456 7.704 0.286 0289 1.021 0.116 0372
S13 0.247 L1720 21493 2.697 5338 0262 2163 0.385 0.624 0.616 1.000 0454 7.701 0.287 0287 1.020 0.115 0373
Si4 0.246 1173 21512 2.69 5613 0.264 2.166 0382 0.623 0.618 1.000 0455 7.708 0.284 0289 1.019 0.114 0372
SIS 0251 L1700 21449 2.684 5320 0.266 2.167 0380 0.620 0.617 1.000 0453 7.685 0286 0.287 1.011 0.114 0.368
S16 0.256 LITE 21485 2.683 534 0271 2174 0376 0.618 0.617 1.000 0452 7708 0.283 0.287 1.019 0.115 0.386
S17 0.251 1169 21455 2677 5440 0270 2180 0373 0.615 0.612 1.000 0.446 7.704 0.281 0287 1.016 0.113 0.385
SI8 0.252 1169 21483 2.674 5411 0271 2188 0.369 0.615 0.615 1.000 0.445 7.705 0.281 0292 1.015 0.115 0.383
S19 0.256 1169 21491 2,676 5448 0279 2.191 0.359 0.620 0.607 1.000 0450 7.691 0277 0290 1022 0.108 0.383
520 0248 1169 21486 2695 5343 0261 2176 0363 0611 0617 1000 0437 7708 0287 0286 1012 0114 0370

OPLS-DA, &54 E WA /Bt & 5% , 4 OPLS-DA 75 4
BT . 45, OPLS-DA 15734 [ 15 UL I 6 Kicdia 0
R X /3 B RPX =0.77 . R°Y =0.964 , K T30 25
Q*=0.946 (Hrh  RX FE /R 45 X A PR 45 590%  R'Y &
IR AR E M 5 QF cum RN ALY 1 TN s RTY A1 Q°
FEAET 1136 R TR ) R e R T P A ™), W AT
SEFTHENT [ OPLS-DA BRIFE & , HAT B Y T AE 7
SR RE 45 I AT W B AR BT AR PR T 2
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FRAE R R AR B EE AR TR (VIP) #1404, 4
L OPLS-DA #7818 LA e iy VIP {H, L VIP>1.0
HAIRZEZA R IR BRI T . S5 5L, AL
G145 2] 6 A5 M AL R AU | AR B/ IMIIR Ay U 4 (I 3
W2 W16 013 11, PEWIK T,

73 LA 18 AN A g i R AR i A SIMCA14.1 3K
PEBEAT 4347 , 45 5] OPLS-DA F 1 rp & A7 s iy 2 i 14
TEULEI 8, FEI8 AT, W 4 (3 - EIL AR ) g 3 (5
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Tab 3 Similarity evaluation result for 20 batches of
antioxidant fraction of P. lobata
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510 0999 S0 09%
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Fig 3 Cluster analysis dendrogram for 20 batches of

i

antioxidant fraction of P. lobata
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Fig 4 Principal component score diagram for 20
batches of antioxidant fraction of P. lobata
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Fig 5 Principal component load diagram for 20 ba-

tches of antioxidant fraction of P, lobata
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Fig 6 OPLS-DA score matrix diagram for 20 batches
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