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HPLC fingerprint of Puerariae Lobatae Radix and content determination of six
components
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Abstract: Objective To establish the HPLC fingerprints of Gegen [Puerariae Lobatae Radix, PLR] and to determine the six
components (3’-hydroxypuerarin, puerarin, 3’-methoxy puerarin, puerarin apigenin, Daidzin and Daidzein) in PLR from different
regions, providing reference for the high-quality origin and quality control of PLR. Methods Hypersil BDS Cis column (250 mmx4.6
mm, Spm) was used for the analysis of 30% ethanol extract of PLR by HPLC. The mobile phase was 0.1% formic acid-acetonitrile,
with the detection wavelength of 250 nm, column temperature of 25 °C and volume flow rate of 1.0 mL/min for gradient elution. The
fingerprint of 32 batches of PLR was established, and the content of six components of PLR were determined. Results HPLC
fingerprints of PLR were established, nine common peaks were extracted and six common peaks were identified. The content
determination method was established, and the content of six components in 32 batches of PLR from different origin was determined.
The comprehensive score of quality comparison of PLR from different origin showed that Henan was the highest, followed by Shaanxi.
Conclusion This study established a HPLC fingerprint method for PLR. Through comparison, the similarity between each sample
and the control spectrum was greater than 0.9, providing an overall quality control basis for the quality standard of genuine PLR. Based
on the research information of the production area, the high-quality raw material of PLR can be selected as the Qinling Mountains in
Shaanxi and Henan.
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Table 1 Sample information of 32 batches of Puerariae
Lobatae Radix

Y5 KR kel KR

S1 i S17 BRIFE/K B4 A5 KA
S2 i S18 BEFENE/K B4l A F MR
S3 i S19 BEFENE/K B4 A FM R
S4 i S20 BRINE/K B4 A5
S5 i S21 B

S6  JFg S22 BT s

S7  iE§ S23 Bk it 7 o

S8  J[Eg S24 LR,

S9  Ji[Eg S25 PEpE SR

S10 VARG S26 LR,

S11 PU)Il4%kH S27 VU 1|45 BH

S12 DY) 4Rk S28 BkFEFEKE LA 7

S13 DY)l sREs & S29

S14  ZHkIM S30 %

S15 BRUGFE/KB L AF | S31 Jirg

S16 BRPEE/KELASF | S32 1

mmX4.6mm, 5pm); BN 0.1%F K (A -
N5 (B): BEEWEML (0~2min, 5%B; 2~3 min,
5%~9%B; 3~20min, 9% B; 20~21 min, 9%~
12% B; 21~35min, 12% B; 35~36 min, 12%~
15% B; 36~50 min, 15%~20% B; 50~60 min,

20% B; 60~72 min, 20%~50% B; 72~80 min,

50% B); AFRMEN 1.0 mL/min; &K N 250
nm; FHEY 25 °Cs RN 10.0 pL.

2.1.2 MBS S SRR R 2
KO0.lg, BHIEM T, KEMA 30%L 8 50 mL,
FROE B, NN 30 min, A, FERRGE R &,
H 30% B IR IR, JEa, ENS IR,

AL IERE (FLAERN 0.45 pm) 8T, JERAE At
T2 Ao

213 XM BRI ARSI 3-8
FFERE Smg. B K 10mg. 3-FEILEMREK Smg.
FREFEMET Smg. KEH Smg. KEHIT Smg.
PRI Z 0.2 mg. YeRARTF 4mg. 5L R 0.2 mg &
K2 10mL 2, EES R A0l mg EAZE 20mL
SO, PRI, TR G A

214 XTHRSIR GBS RS IR X IE
il 3B EMR K SmL. BRE 12.5mL. 3-H
AEBERE SmL. B E TR 43 mL. KO H
43mL. KEHIC24mL. JeBPRE I mL. YekbAk
H ImL. WifER ImL. E¥GZERAImL, £
S50mL 2, FHBEGRINE 3-REE R B
F.O3-HERERE . BRI REH,

KEHIO. JeRIRE . QoK. TR e
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TIER AR 62.65. 22617+ 69.52. 40.71. 39.49.
25.35. 0.55. 7.458. 0.63. 0.51 pg/mL FIVEA X HE
TR/ 8
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IR & JT R & 6 4, o mllERE, Adsr s HIRAL
Pl €2 1% P, Lt S N ARBLRE VR RGeS AL,
S5 R R S R R KT 0.99,

2.1.7 FEMERE  BUE AR AR, FR b
W7 %, 0T 00 30 64 9. 120 24h
BEREIE , PSS ANARBLRE DA R GETHSRARBLRE
48 B R % BRE AR LR 3 KT 0.99.
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HH 1, 42, 3. 7. 9 SEIEIEL SEIE, Mark 1§
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FRic AU 10 4y, 32 HUFE 5 -5t R B I AR AL
YIRT 0.94.
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Fig. 1 HPLC fingerprint overlay of Puerariae Lobatae

Radix
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Fig.2 HPLC control fingerprint of Puerariae Lobatae Radix
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Fig. 3 HPLC fingerprint

identification of Puerariae Lobatae Radix

2.2 E#R HPLC FEAHNE 6 5 HE[AK 5

220 @IBFA [F “2.1.17 BTk

2.2.2 REXRSIERIEIE o R B R
IFRIERE 2.5 mg. HIRE 12.5 mg. 3-HFHEKE
FE 5 mg. BRI TR 2.5 mg. KEH 25
mg. K170 1.25 mg, I EEHHIFE RS 50mL
B, HIAE 3I-REERE. BRR. 3-HARS
WRE. BHRE TR, KEH. KEHus ik
55.02. 254.72. 101.74. 53.76. 53.02. 27.48 pg/mL
PR A 0t HEL o VA

223 ALEEIERINEIE [ “2.1.27 iJTik.
224 LVERRFE K WEIUR A X BT
%1s 24 4. 6. 8. 10uL, FHEIEAMENAE
AL, DUEHAUAMNALFR (V), DABERER AL bR
(X), 2filbruErhsk. 2R IE 2,

225 EEMFEE BHEMS (S, AT 6 1, K%
FRE, % BIRITIEPAT & Al s, 43 it
FE 10 pL AT . S50 3 ERE . BiRE.
3-HEMERE . BIREAET. K9, K9
IR $ RSD 737108 0.14% 0.16%-+ 0.18%-
0.18%. 0.41%- 3.95%.

chromatographic peak
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Table 2 Linear relation of reference substance

IR KHXAN r S ling
3-REERE Y=33324X+43258 09948 55~550
Hil® Y=4387 X+75.305 09999  255~2547
SHEREERE  r=35007X+39.968 09994  102~1017
BREEHT  r=33867X+42 09999  54~538
K Y=37351X+5.1286  1.0000  53~530
KEHT Y=6148.1 X+3.568 10000  27~275

2.2.6 FHEREFEE RSEWHESRAES (SO Mt
B 10 puL, ELRHERE 6 IR, WITE 3R A AR
. AR 3-HFEIEERE. SRR,
KEH. KREHTIEmFP RSD 4378 0.10%-
0.08%- 0.17%- 0.19%. 0.41%. 0.44%.

227 FREtEEE HURER (S S
=R FE, 2575 0. 3. 64 9. 12, 24h 3HFF
10 pL, Mif3 3-FHEERE . HRE, 3-FEEY
RE. BRE TR, KEH. KRGt ogmm

f£) RSD 7354 0.31%-0.22%+0.28%-0.17%-0.49%-
1.98%.
22.8 AR FEEL WO EMES 6 4
Chrige, 140 B, &7 0.05g, FEERE, 75
BHHEIEMA, BN I FZREERE,. BRE. 3-
HARENE. BRETEET. KEH. Ko
JCHI IR G SE &, 1% “2.1.27 TUR il &
BV, BEREIE, THEAAR EIR 6 DR
TORE RIS R4 591 103.9%+ 104.7%- 104.6%-96.8%
96.4%- 96.4%; RSD 437128 0.94%- 0.36%- 0.80%-
0.51%-+ 1.44%. 1.32%.
229 FESE % “2.27 WU Jy ik AR A
W, BHRERPAT RIS 2 0, % “2.2.17 WIS
PEERE T, RS E. S5 R E 3.
2.3 RHHINE

R (P E 25 2020 SERRCEARIR BT 7
TEGRE SR AT R, 455K W3R 4.

®3 RHUABMEADAIEBMNEER 1=2)

Table 3 Results of multicomponent content determination in 32 batches of Puerariae Lobatae Radix (n=2)

P 3WHRERE% BIRE% 3L E R/ % BT % KGHY%  KEHT%  BHEE%
S1 1.23 5.34 1.26 1.28 1.01 0.10 10.2
S2 0.72 6.73 1.60 1.95 0.62 0.11 11.7
S3 0.99 441 1.29 1.05 0.85 0.10 8.7
S4 0.88 495 1.30 1.27 0.47 0.11 9.0
S5 0.86 417 1.02 1.04 0.73 0.14 8.0
S6 1.11 483 1.57 1.78 0.93 0.20 104
S7 1.24 3.03 1.55 0.64 0.84 0.08 74
S8 1.46 5.43 1.94 1.35 1.16 0.39 11.7
S9 0.93 5.07 1.13 1.24 0.65 0.13 9.1
S10 0.87 434 0.95 1.08 0.76 0.11 8.1
Sl 0.97 475 0.95 0.93 1.13 0.24 9.0
S12 1.10 5.82 0.69 0.76 1.36 0.17 9.9
S13 0.72 4.76 1.00 1.00 0.98 0.16 8.6
S14 0.55 4.46 0.88 115 0.64 0.06 1.7
S15 1.26 498 1.26 0.98 0.85 0.07 9.4
S16 1.13 6.87 1.59 1.57 1.58 0.08 12.8
S17 0.92 5.06 1.04 1.14 0.41 0.05 8.6
SI8 0.24 3.86 0.53 1.10 0.41 0.08 6.2
S19 0.72 2.80 0.65 0.73 0.49 0.05 5.5
S20 0.84 2.54 0.81 0.60 1.05 0.11 5.9
S21 1.37 5.20 1.62 1.38 0.57 0.11 103
S22 0.80 2.71 0.69 0.66 0.62 0.06 5.6
S23 0.61 132 0.77 0.27 0.65 0.09 3.7
S24 0.70 4.54 0.88 0.94 0.62 0.13 7.8
S25 0.44 428 0.97 1.39 0.63 0.11 7.8
S26 0.50 2.73 0.88 0.67 0.39 453 9.7
S27 1.25 3.17 0.71 0.67 1.17 0.18 72
S28 0.60 2.87 1.41 1.69 0.33 0.04 6.9
S29 0.68 378 0.81 0.93 0.53 0.10 6.8
S30 0.46 4.85 0.88 1.23 0.80 0.04 8.3
S31 1.02 4.98 0.92 1.05 1.01 0.07 9.1
S32 0.72 4.90 0.85 1.18 0.83 0.12 8.6
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Table 4 Determination of extracts from 32 batches of
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Puerariae Lobatae Radix samples

B 73 BT % AN A P 3 AR R 43 1

P i B P %l FE it 152 1 A %) FF i 5 D % FF i 352 % B B M T AT TR (L) = T
SIS 2 ST 7 (S5 AL g 6 X 04), SRILR (R, W
7. . . 75
FEHL I 2 MR e, VRN T
S3 398 [S11 303 [S19 268 |[S27 270 a M/J el JABRI
S4 441 [S12 306 |S20 274 [S28 39.8 3 Wit N
s O pesre =N by
S5 422 [S13 435 |S21 426 [S290 371 3.1 HRARERKHIET AR
S6 421 [S14 360 [S22 353 [S30 407 AR FAEWIHAA 8 T Bk i v i ) 4% 5 vk
S7 440 [SI5S 397 [S23 17.6 |S31 374 ALFE R BRI S A e U 5L, R
S8 380 [S16 432 |Sa4 365 |S32 369 B AR AT A, [ R ) 25 v T
*5 FR~HERREXTLL
Table 5 Comparison of quality of Puerariae Lobatae Radix from different origins
0% h
Pl AL = A 5 o = e ey = Gavra
FREERE  BRE -WEEAENRE BRESEE  KOH Ketin  HERE Skl
R 0.95 4,69 1.30 1.26 0.73 0.12 9.05 414 21.99
mif 1.01 463 0.84 0.84 1.16 0.19 8.68 329 18.35
ZH 0.62 4.12 0.85 1.04 0.59 0.08 7.25 36.6 18.97
B 0.86 428 1.03 1.00 0.72 0.58 8.48 36.7 19.75

PEEL, WO ERAE AR . AN R RS 5
(30%- 50%-+ 70%. 100%) [ ZEEAE AFREE,
RIR 30% CEEFREN ) s 53 o, 18 0 S AR 3 T AR e K
H 30% . EE SR RAH (B3 B p S0 5 2, %
F B UG I v WL, VAU AT, S B R
R 30% S BEAE A FE B B 0 B B 7 H &2
(15, 25. 50, 75mL30%ZEE) H KR, BEHE
FIHERI, RS FERS S ', 3
S0mL A BE(E ), SREAFET PR, Mokt 50
mL {E RN AR TR &
3.2 BiEEHMERSMT

MR S AHELT 200~400 nm KA, K
AE 250 nm AL PR AR B, & i)
FPE . BHMD BRI, FRHEE%E T AR @ik
(Hypersil BDS Cis+ Hypersil ODS,+ Spherisorb Cis+
Aglient Eelipee XDB-Cis), &I Hypersil BDS Cis 143
BRI o ICAMERHABIAE (0.1%FR-2E 0.1%
RG-S 0.1%LFR- 85 ZHE-/K. FEE-K) 3T
52, GERRIKA 0.1%F K- 2GR B tihig
IYESRGE, VR WL, HIELPRR
33 SERL

(FREZHY 2020 FFERR T ERAK S B
B2 B AE 7R, A slE T DA AR R 11
TEIMMETE. A¥E W NUR—R S SRR

M RARA R, fFE € AR VEAA G BT
H 2R AT P AT DL AT 4 T+ s B 24 T 5 A 2 )
RS SR, HEM S MR rb 25 1) o R R B 25 P
DU R, H AT A BHTTR TR HPLC 5
LRV EARZMAAR SRR T, (B S RS
(IR AN B R BT 7E Bl SR A D 100, R AL
SO LIRS, EEE 32 HEIREY
b SRR TR SRS, SR 10 It
WG, O P X G ot DR BT TGN 1 b 6 NI,
BN 3R REEIRER . BIRER. 3-HAEEEIRER. &
WERIFRPET . KEH . KEHIC. ML
AN s 2R I 5E PRI 4 S0 -5 0 R R A AL
PRT 0.94, P ri4RoUEERE T 5, T
BRIV

K EAMR HPLC [N 6 M s a7y, JF
XEASFEF IXUR I 32 A7 B AR it EAT BT
DL R, WK 3-HEEEMRE. il
ROTIHME . OREH. KEHIC 6 5 B 7> 1)
SEATHE RIS, SaRMYNESR, GE
PP AN P B AR A B . AHELDCR B IR R
B U HUR I & B AR AN S AR TR AR
FRFRUT1, AHTFUET X EAR 6 Fi s m oy, JF4s
R HIIE g a v s A4, e
JRE IR G4 B bt A LA IR iR 2%



¢E % 2023F 128 $54% B 248 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

» 8227 »

RBAR PR FERARELEAZFR

SE 0k

(1]
(2]

(3]

(4]

(5]

(6]

[7]

FREZGL [S]. —&. 2020: 347.

IRIR, KA, BaAESE. P2 B R 1 2 B 2 Ut A
[7]. HMAFEEZ, 2010, 30(11): 993-994.

BRI, SCHEEER, WiRRDY, % SRR K2 EAE
At 1], FA5IRIK, 2021, 12(1): 53-60.
XITCHE, FAE. 2 BRI I 8 Z AT R 2T A
[]. KEHEZARZEZEAR, 2014, 30(4): 651-654.
IR, T, KR, X T Y HR B RZIEE RN
% 7). HHHEEZ, 2011, 31(5): 485-486.

SR, FAER, R, & SRR K2 EAEH
WFFERER [7]. HEBERH 2, 2021, 23(12): 2177-2195.
B, KA, SARAR, 4% BRSNS

(8]

(9]

[10]

[11]

(12]

Bt R (0], R R 25 K 22 AR, 2016, 39(2):
122-126.
BT, iR, 2R TR RS LR A 2 i B R R
FIREF [J]. W RRZG, 2007, 29(7): 1048-1051.
T, Wi, BRSLE, 5. PRV ERZIMN HPLC 8
SQUENEFE AL [J]. B EEEZ, 2016, 23(8): 81-83.
R, FREW, W, % Wi E U gk
B Je AR B 7T (7). FRER R E 2, 2019, 12(6):
844-849.
B, U RE, mAelk, & R R AR R
BRETENE [J]. WA, 2021(21): 183-186.
KL B, FEzE, % HPLC ENEARF . &
FTEERRP EE R EIRR RS & E [J]. sHR
KRR HARBIERR, 2022, 31(2): 157-161.
[ttt B E 9]



