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methods, so as to effectively distinguish Pueraria lobata ( Willd. ) Ohwi ( GH), Pueraria thomsonii Benth

(FGH) and their confusing species, and to evaluate the quality of Puerariae Flos. Methods: HPLC was used to
analyze the chemical components from different Puerariae Flos with different commercial specifications. The chro-
matographic conditions were optimized, and the characteristic chromatogram was established. Principal component
analysis(PCA) and partial least squares discriminant analysis( PLS — DA) analysis were used to analyze the char-
acteristic chromatogram data of Puerariae Flos with different commercial specifications and to select the differential
markers of Puerariae Flos. The differential markers were identified by comparing them with the reference sub-
stance, and their contents were determined and the determination results were analyzed. Results: HPLC charac-
teristic chromatograms of GH, FGH and their confusing species were established, and a total of 18, 27, 18 and 8
common peaks were matched in GH, FGH, Pueraria lobata var. montana ( GMM) and Wisteria sinensis ( Sims)
Sweet (ZTH) respectively. Ten chromatographic peaks were identified, including puerarin (Pu), daidzin (Da),
daidzein (Dae) , genistin (Ge), genistein (Gee) , kakkalide (Ka), glycitin (Gl), tectoridin (Td) , tectorige-
nin (Tg) and tectorigenin —7 — O — xylosylglucoside (Tx), and HPLC method for the determination of the above
ten components was established simultaneously. The results of PCA and PLS — DA could distinguish four kinds of
samples with different commercial specifications. Gl, Tx, Ge, Td, Ka and one unknown compound 6 were the com-
ponents with significant differences between the samples with four different commodity specifications. The chemical
components of GH and FGH were obviously different from their adulterants. The content of Ka in GH were 10 times
as much as that in FGH, and the content of Ge was half as much as that in FGH. Da, Gl was not detected in GH.
Conclusion; The established characteristic chromatogram, chemometrics and multi — index component determination
method in this study is rapid, simple, objectively and effectively and comprehensive quality evaluation of Puerariae
Flos, which can provide the references for improving the quality control standard of Puerariae Flos.

Keywords : Pueraria lobata (Willd. ) Ohwi; Pueraria thomsonii Benth. ; confusing species; characteristic finger-

print; chemometrics; quality control; differential markers; kakkalide; genistin
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Tab.1 Results of linearity, LOD and LOQ

ZES AR Ja] )7 7

ALV LOD/ LOQ/

( differential marker) (regression equation ) (linearity range)/(ug + mL™')  (pg-mL™") (pg - mL™h)
Pu Y=2.046 x 10*X - 1. 385 x 10° 1. 000 0.446 7 ~4.466 7 0.0223 0.067 0
Da Y=2.743 x 10*X - 1. 405 x 103 1. 000 0.5133~5.1334 0.025 7 0.077 0
Gl Y=2.729 x 10*X -9. 436 x 10° 0.999 8 3.7333~37.333 4 0.037 3 0.1120
Tx Y=1.656 x 10*X -5.936 x 10* 0.999 7 35.00 ~350. 00 0.0350 0.1050
Ge Y=3.917 x 10*X - 1. 039 x 10* 0.999 9 2.816 7 ~28. 166 6 0.028 2 0.084 5
Td Y=3.615x10*X - 1. 366 x 10* 0.999 8 2.400 0 ~24.000 0 0.024 0 0.072 0
Dae Y=3.122 x 10*X -3. 663 x 10° 0.999 8 0.590 0 ~5.900 0 0.029 5 0.088 5
Ka Y=2.335x10*X - 1. 085 x 10° 0.999 9 39.833 3 ~398.333 4 0.039 8 0.1195
Gee Y =5.309 x10*X -5.998 x 10° 1. 000 0.560 0 ~5.600 0 0.056 0 0.168 0
Tg Y=4.834 x10*X -7.761 x103 1. 000 0.720 0 ~7.200 0 0.072 0 0.216 0
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Tab. 2 Determination results of Puerariae Flos with different commercial specifications

ot & (content) /%

(No.) Ka Pu Da Gl Tx Ge Td Dae Gee Tg
GH -1 1.918 4 0.011 8 - - 0.452 4 0.016 2 0.030 1 0.021 8 0.016 5 0.015 5
GH -2 2.159 1 0.0105 - - 0.5512 0.018 0 0.036 3 0.024 5 0.0217 0.021 2
GH-3 2.073 0 0.011 2 - - 0.5100 0.017 4 0.0337 0.023 1 0.019 4 0.018 6
GH -4 1.150 8 0.007 6 - - 0.3011 0.012 0 0.0210 0.0135 0.010 8 0.010 6
GH -5 2.719 1 0.015 8 - - 0.607 1 0.0210 0.039 3 0.029 6 0.0223 0.020 4
GH -6 1.960 3 0.010 0 - - 0.4413 0.0155 0.028 4 0.019 7 0.015 1 0.014 3
GH-17 2.1105 0.010 5 - - 0.500 1 0.017 2 0.032 6 0.022 9 0.017 4 0.017 1
GH -8 1.3559 0.007 0 - - 0.360 9 0.013 0 0.024 7 0.0157 0.013 8 0.013 8
GH -9 3.049 0 0.014 1 - - 0.745 2 0.023 4 0.047 9 0.034 4 0.029 7 0.028 6
GH-10 2.194 2 0.010 6 - - 0.5113 0.017 7 0.037 2 0.026 9 0.021 0 0.021 1
GH-11 2.949 0 0.012 7 - - 0.733 4 0.022 3 0.047 5 0.034 7 0.028 2 0.027 2
GH -12 1.2915 0.007 3 - - 0.3326 0.012 6 0.022 8 0.014 7 0.0123 0.012 2
GH-13 2.9218 0.0153 - - 0.684 6 0.022 7 0.044 1 0.032 4 0.026 2 0.024 7
GH -14 1.214 5 0.006 5 - - 0.284 7 0.011 6 0.020 1 0.014 1 0.010 4 0.010 9
GH -15 2.5232 0.014 6 - - 0.586 3 0.020 0 0.037 6 0.028 2 0.021 2 0.018 4
GH -16 3.0112 0.013 7 - - 0.723 6 0.024 8 0.048 1 0.033 6 0.028 6 0.027 4
GH -17 2.8015 0.016 6 - - 0.6755 0.023 1 0.044 9 0.0311 0.0255 0.025 1
GH -18 1.856 1 0.0100 - - 0.4313 0.0155 0.028 3 0.020 1 0.014 3 0.014 8
GH-19 2.1942 0.0109 - - 0.542 4 0.017 8 0.034 1 0.023 6 0.020 8 0.020 9
GH -20 2.1100 0.0100 - - 0.490 0 0.016 5 0.034 7 0.0256 0.019 9 0.017 5
FGH -1 0.3315 0.013 8 0.014 0 0.326 8 0.863 5 0.068 0 0.168 0 0.009 6 0.007 3 0.008 7
FGH -2 0.111 6 0.003 1 0.005 1 0.1145 0.3151 0.0250 0.059 9 0.003 9 0.003 1 0.003 9
FGH -3 0.198 5 0.006 6 0. 008 7 0.198 1 0.529 0 0.042 4 0.1019 0.006 1 0.004 7 0.005 7
FGH -4 0.469 3 0.018 5 0.020 2 0.464 2 1.210 4 0.097 7 0.236 7 0.013 2 0.0100 0.011 8
FGH -5 0.178 0 0.006 3 0. 008 6 0.202 6 0.514 6 0.040 0 0.102 4 0.005 8 0.004 2 0.005 9
FGH -6 0.1219 0.002 9 0.004 8 0.1159 0.294 7 0.022 7 0.058 9 0.003 3 0.002 8 0.003 3
FGH -7 0.362 2 0.013 9 0.014 1 0.508 3 1.016 8 0.0815 0.271 6 0.012 8 0.011 9 0.017 6
FGH -8 0.320 1 0.013 0 0.014 1 0.336 0 0.858 7 0. 065 4 0.170 7 0.009 0 0. 006 9 0. 008 9
FGH -9 0.422 1 0.013 7 0.0135 0.478 6 1.2155 0.094 8 0.240 8 0.012 8 0.009 6 0.011 1
FGH -10 0.3112 0.0100 0.021 0 0.225 6 0.675 6 0.042 3 0.099 3 0.008 9 0. 008 2 0. 009 6
GMM -1 0.484 1 - 0.048 4 0.0333 8.904 7 0.053 6 1. 108 5 - 0.017 8 0.162 2
GMM -2 0.283 1 - 0.027 3 0.025 8 5.3451 0.037 7 0. 667 6 - 0.0123 0.098 2
GMM -3 0.3513 - 0.029 5 0.036 1 8.5103 0.050 0 1.0112 - 0.015 6 0.170 1
GMM -4 0.296 5 - 0.027 1 0.026 4 5.0120 0.039 1 0.610 9 - 0.013 1 0.101 2
GMM -5 0.291 2 - 0.028 8 0.026 7 5.411 6 0.030 9 0.6317 - 0.0115 0.096 6
ZTH -1 - - - - 0.306 6 0. 005 2 - - - -
ZTH -2 - - - - 0.398 1 0.005 8 - - - -
ZTH -3 - - - - 0.2203 0.004 7 - - - -
ZTH -4 - - - - 0.3050  0.005 1 - - - -

H(note) :“ = " FIRFHKH (“ -7 represent not detected )
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Fig. 5 Cluster heat map of contents of differential markers in Puer-
aria lobata( a) , Pueraria thomsonii (b) , Pueraria lobata var. mon-

tana(c) and Wisteria sinensis(d)

3 tig
3.1 gptrorkmEsr S5

SEBR AR A R I £, 7 200 ~ 400 nm %f
10 DELER S o3 #EAT T 2P KA, 45 R 2R Pu,
Da.Dae ,Ge ,Gee .Ka Gl \Td \ Tg } Tx 10 4~ 1) £E 5
JCIE AN ARRL, BI7E 256 ~274 nm KA Fi R
W, EFEAE 265 nm A SRR, 0BT & B 10 AR
BT FAT RUFRYILE I8, HALZCPAR, il LA 2 2 &
OIMTINEDR . SIS T 75% LBE95% LBE15%
M J P % 25 mL VR SR IO ), 25 R e W Aoy
PRGBS, A e H A B, T3, SR % 48
TR R AR AL I T 2, A A 30 min, Tk
fRTfE ELACR & SEgmiR B2 T HIRE - K i - K. &

i —0. 2% WKW L LI — 0. 2% WK WEAF

SRR B R O - 0. 2 B TR /K 7 WA 3 Ve
KR, I BROR ST  Hi AT BR G I k5
3.2 fEPREUT YR

AR AL 2= % b PCA 1 PLS — DA Jf

HWEHR L

2 0 1T B AR Ry B AR SRR B ) 22 SRR B
H GL(8 ) Tx(12 FU§) Ge(14 ZiE) Td(15 =
W) Ka(27 S0) DL ECRIBREY (6 ), AT
A BT e AR A s ] [R5 G SCRRIA AT, 2R 4R
TIETEIE SRR SRR E N &R
2 R AR AL A7, F2AL3E Pu Da Dae ,Ge Gee Ka,
GLTd Tg J Tx % FBALE RS ™ Hrkr, Ka,
Pu Da [ Dae EL.A7 [ I B M0 | 2h 8 SO0 20 B BT
M A IE T
3.3 STt

BEXET S 38 L T R B PR N B AE
W AL LR AP e IR LS, AR S vy T
fE X 43 S0 56 46 ok B 46 S FLTR R o 1 R AE T
38 L A3 TR AIE (] 35 3 S A A B 3 A A 2SN 3
Ui FE I 1) 25 S5, AT MR A 0 B A6 R B AR B R
VR b o AN SIS TERRAE B3 B Al b ST 1 2 48 A i
G343 AT 7, AT O R B A R B AR B JRR
1 SR AR B B4 Pu Da Gl Tx [ Ge [ Td
Dae Ka Gee Jz Tg B & &, MEEIMEL R G E
KA AT WA ok B[R X 20 #iE &5 48 .10
B B AL 5 HEE BRI AL I 4 HE K REALZ M 5 A4
ZSMAREY (Gl Tx Td  Ka) & EAFEM B2 R
(P<0.01) , Horp &7 Pu(0. 006 5%~0.016 6% ) .
Tx(0.284 7%~0.745 2% ) .Ge (0.011 6% ~0.024 8% ) .
Td(0.020 1%~0. 048 1% ) .Dae(0.013 5%~0.034 7% ) .
Ka(1.150 8% ~3.049 0% ) .Gee (0.010 4%~0.029 7% )
o Tg(0.010 6% ~0.028 6% ), A ¥l %] Da,Gl,
¥y B A &4 Pu(0.002 9% ~ 0.018 5% ) . Da
(0.004 8% ~0.021 0% ) .G1(0.114 5%~0.508 3% ) ,Tx
(0.294 7%~ 1.215 5% ) .Ge (0.022 7%~0.097 7% ) .Td
(0.058 9%~0.271 6% ) .Dae(0.003 3%~0.013 2% ) Ka
(0. 111 6% ~0.469 3% ) .Gee (0.002 8% ~0.011 9% ) M
Tg(0.003 3%~0.017 6% ) , ¥y &4 &H 1) Ka I Z 1K
FEE, AR EIEN 10% 1 Ge SRS ETEE, &
FRIBEE P& Da(0.027 1%~0.048 4% ) .G1(0.025 8%~
0.036 1% ) . Tx (5.012 0% ~ 8.94 7% ) . Ge (0.030 9% ~
0.033 6% ) ., Td (0.610 9% ~ 1. 108 5% ) .Ka (0.283 1% ~
0.484 1% ) .Gee(0.011 5%~0.017 8% ) J Tg(0.096 6%~
0.170 1% ) A 2] Pu Dae, Horpr Tx R & & T
FACFIR B AL, B AL 5 A6 20 £ SEEfEh
8 Tx(0.220 3% ~0.398 1% ) . Ge (0.004 7% ~
0.005 8% ) , KM% Pu.Da Gl Td ,Dae .Ka . Gee



JPA, zwmswmz=

Chin J Pharm Anal 2024, 44(5)

- 911 -

Tg, 165 A IR R 5 i B DN S5 548 8 55
AR RIIAE o TR i i SRR, ml e 55 48 B B
PRI L 200 4 2K, Skt a2
R—E PR TR S A UM H2E 5
ARSI & B
4 Hig

RT3 B M0B 5 04 T A AR SE A D 5 4K
LGP R, 4T B AE RO B 4 b 32 20 ROy 3
AT AERE R 22 5, 38 W9l PR 88 N A i A
[G] , DRLIHG , 67 f 25 il R 1oz FH o 17 25 T 24 X 73t
o TR, B AEAT PR A ™ T R B, MR A S S M
BRI IR R . ARSI TR R 45 5 1L
SRS L T % A8 SR W dh 22 SR R B I
PEAT T RER T, S 57 10 B AE R AR 1136 [ 22 5 AR I
S0 E 3 AT 5 1 BE A R IX 3 B AE by B AE b H
RV i, TR Xk 55 4 R 220 B I 288 Jl 70 B 22 S P
YA RO, n] o 5 46 B s v A 18 2 oE 3
RS H K.

<.

S 3k

[1] 2% JlAR. SH—BIM]. B ZmRH i, 1975 443
LAN M. Diannan Bencao. Vol I [M]. Kunming: Yunnan Sci-
ence and Technology Press, 1975:443

[2] Fgakst. ABEBIECERA) [M]. Joat: NRTAE B AL,
1986121
TAO HJ. Supplementary Records of Mingyi Bielu [ M]. Beijing:
People’ s Medical Publishing House, 1986121

[ 3] BOARD E. Flora of China. Vol 10 [M]. UK; Harper Collins, 2010;
1056

(4] TWEMG, BREHE, E—¥% . BN M2 B T 5T 0t i
[J]. 52550 K ,2012,28(2) :194
WANG SP, CHEN MW, WANG YT. Research progress on chem-
ical constituents and pharmacological activities of Puerariae Flos
[J]. Pharmcol Clin Chin Mater Med, 2012, 28(2) :194

[ 5] ASHLEY NE,PAN B. Resolution of polyphyly in Pueraria ( Legu-
minosae, Papilionoideae) ; the creation of two new genera, hay-
mondia and toxicopueraria, the resurrection of neustanthus, and a
new combination in teyleria [ J]. Phytotaxa, 2015, 218 (1) ;201

[6] Fhfgik. RESHEFEESRBEFNLOFID]. JLat.dt

[10]

(1]

(12]

[14]

R BEZY R ,2017

SU TD. Comparative Study of Main Pueraria Varieties in Thailand
and China[ D]. Beijing:; Beijing University of Chinese Medcine,
2017

Wkt A8 it 2 it B RRUR) L BRI A 2GR bR ot A
[M]. 792 BRPGRIAEA T At , 2008 : 175

Shaanxi Food and Drug Administration. Chinese Herbal Medicine
Standards of Shanxi Province. Vol Tl [ M ].
ence and Technology Press, 2008 ;175
VU 2 pr e[ S]. 1991:215
Chinese Herbal Medicine Standards of Sichuan Province [ S].
1991 :215

KL WA TR S R R Sk 258 HPLC f 4014
A2 PR oy S N E [T ] P E S T R AR,
2017,23(17) :41

ZHANG LJ, DAI HR, FAN Q, et al. HPLC fingerprints analysis

Xi’ an: Shaanxi Sci-

of Aconitum sinomontanum Nakai from different areas and determi-
nation of the contents of two alkaloids[ J]. Chin J Exp Tradit Med
Form, 2017, 23(17) :41
SRS TR AR A, A S M R S BRI T
WRAL HPLC Hg 4 P 1 iy B ot F 9 [T 1. i 2l,2017,48
(12) ;2442
ZHANG LJ, DAI HR, YANG ZJ, et al. Study on HPLC finger-
print and quality control of analgesic and anti — inflammatory effect
parts in crude and processed the roots of Aconitum sinomontanum
Nakai[ J]. Chin Tradit Herb Drugs, 2017, 48(12) :2442
Pz, ol O 4 . g2 FL{R) 4R HPLC FRAE S & 4 4
oIS EIE ], 25 brdeis ,2022,42(3) 1494
LI Y, ZHANG GQ, QIU GY, et al. HPLC characteristic chromat-
ogram and assay of four components in Tibetan medicine Bieber-
steinia heterostemon [ J]. Chin J Pharm Anal, 2022, 42(3) .494
PATTAWIKA L, SAKAWRAT J, EULYONG P, et al. Potential
anti — diabetic activity of Pueraria lobata flower ( Flos Puerariae)
extracts [ J]. Molecules, 2020, 25(17) ;522
KANIKA P, KUMAR PD. Therapeutic potential of kakkalide for their
anti — stroke and anti — hyperlipidemic effects: biological importance
of lactate dehydrogenase (LDH) and HMG — CoA reductase in medi-
cine [J]. Ann Hepatobiliary Pancreat Surg, 2021, 25(1) :295
YAMAZAKI T, NAKAJIMA Y, NITHO Y, et al. Pharmacological
studies on Puerariae Flos Il ; protective effects of kakkalide on eth-
anol — induced lethality and acute hepatic injury in mice [J]. J
Pharm Pharmacol, 2011 ,49(8) :831

(AT 2023 427 A 2 HUH)

RO R



