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Difference of aqueous extract protein among Hudilong

origins base on multivariate statistical analysis "
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Abstract Objective: To evaluate the differences of aqueous extract protein content and kinds among Hudilong
origins in order to provide reference for the identification and quality evaluation. Methods: The protein content of
aqueous extract was determined, and the differences among the origins were compared by nonparametric tests. The

protein fingerprints were established by SDS — PAGE, and the band matrix was constructed based on the
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molecular weight of the bands. The differences of the protein kinds among the 3 origins were compared and

- 2042 -

analyzed by CA and OPLS - DA. Results: There was no statistically significant difference in the aqueous extract
protein content between the P. wulgaris and P. guillelmi, but both of them differed significantly from that of
P. pectinifera (P <0.01). Aqueous extract protein content. from P. pectinifera was higher than from P. vulgaris
or P. guillelmi. The results of SDS — PAGE showed that there were differences in the molecular masses and quan-
tities of the protein bands of the 3 origins with relative molecular masses ranging from 10 x 10° to 250 x 10°. The
results of the CA and OPLS — DA showed that each of the origin of Hudilong could be differentiated. The differ-
ences of the protein relative molecular masses were 133.7 x 10°, 10.4 x 10°, 66.9 x 10°, 51.9 x 10°,
13.4 x10°, 7x10°, 29.4 x10°, 14.6 x 10, 62.2 x10*, 81.1 x10°, 89.2 x10°, 7.7 x 10’ , and 101.7 x
10°, respectively. Conclusion: There are differences in the aqueous extract protein among 3 origins of Hudilong.
The P. wvulgaris and P. guillelmi have high similarity in the aqueous extract protein components content and

kinds. SDS — PAGE technique could be used to provide reference for the identification and quality evaluation.

Keywords : Hudilong; SDS — PAGE; protein; origin identification; quality evaluation
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Tab.1 Information of Hudilong samples from different origins

¥ fifi (sample ) WSC 4K Hb 45 (source) #it%5 (batch number)
TR B (P. vulgaris) 245 RBE B (Lingbi County, Anhui Province) MV - AHLB
WABHB (P, vulgaris) A8 2N T ( Bozhou City, Anhui Province ) MV — AHBZ
SEGI R (P. vulgaris) T2 245\l ( Hebei Meikang Pharmaceutica ) MV — HBMK
BRI B (P. vulgaris) ¥4 25\ ( Shanghai Honggiao Pharmaceutica) MV - HQYY -1
AR L (P. vulgaris) I AR 25l ( Shanghai Honggiao Pharmaceutica ) MV - HQYY -2
WAGH B (P. vulgaris) |- ¥ M1 4% 25l ( Shanghai Honggiao Pharmaceutica) MV - HQYY -3
WA B (P. vulgaris) VLFR45 2T (Huaian City, Jiangsu Province) MV - JSHA
WABHBI (P, vulgaris) VLI W45 17 ( Rudong City , Jiangsu Province) MV - JSRD
BB EI (P, vulgaris) VL9748 48 M 77 ( Xuzhou City , Jiangsu Province) MV - JSXZ
WIRH B (P. vulgaris) VLHRAG VLT ( Zhenjiang City , Jiangsu Province) MV - JSZJ
WGBS (P. vulgaris) ¥ HER 251 ( Shanghai Kanggiao Pharmaceutica) MV - KQYY -1
WIBA B (P. vulgaris) #3455 25 Il ( Shanghai Kangqiao Pharmaceutica) MV - KQYY -2
SWARFF M (P. vulgaris) |55 fo 25l ( Shanghai Leiyunshang Pharmaceutica ) MV - LYSYY
WAGH B (P. vulgaris) ¥ 45 X ( Pudong Direct, Shanghai City) MV — SHPD
RIS B (P. vulgaris) ¥ 22 8 X ( Chongming Direct, Shanghai City) MV — SHCM
SEAAIE (P, vulgaris) g Hi 7> 5 (Hengsha Island, Shanghai City) MV — SHHSD
BRRFR B8 (P guillelmi) T4 ¥ [ (Shengiu City, Henan Province) MG - HNSQFJZ
R TBI (P, guillelmi) L4 REBE B (Lingbi County, Anhui Province) MG - AHLB
BEF B (P, guillelmi) T 2 77 ( Bozhou City , Anhui Province ) MG - AHBZ - 1
AR B (P, guillelmi) T4 2 M 7 ( Bozhou City, Anhui Province ) MG — AHBZ -2
BB (P, guillelmi) | T A 245l ( Shanghai Honggiao Pharmaceutica ) MG - HQYY -1
BRI B (P, guillelmi) YT B7 25l ( Shanghai Honggiao Pharmaceutica) MG - HQYY -2
BB (P, guillelmi) AT A% 25\l ( Shanghai Honggiao Pharmaceutica) MG - HQYY -3
BRI B (P. guillelmi) VLI ST ( Zhenjiang City , Jiangsu Province) MG - JSZ]
BRI E (P, guillelmi) [ HERF 25l ( Shanghai Kanggiao Pharmaceutica ) MG - KQYY -1
RIS EI (P, guillelmi) ¥ HERF 25l ( Shanghai Kanggiao Pharmaceutica ) MG - KQYY -2
RARIS B (P, guillelmi) ¥ HERF 250l ( Shanghai Kanggiao Pharmaceutica ) MG - KQYY -3
BRI (P guillelmi) iR 5 (Hengsha Island, Shanghai City) MG — SHHSD
Wig S EM (P. pectinifera) |1 %2 %% [X ( Fengxian Direct, Shanghai City) AP —SHFX -1
Wi BB (P. pectinifera) ¥ T 45 X ( Pudong Direct, Shanghai City) AP - SHPD -1
WiEF B (P. pectinifera) 35 KA EL [ ( Shanghai Yida Herbal Garden) AP - YDBCY -1
WiE B (P. pectinifera) | ¥ 1 %2 %% [X ( Fengxian Direct, Shanghai City) AP — SHFX -2
Wit BB (P. pectinifera) #1172 % IX ( Fengxian Direct, Shanghai City) AP - SHFX -3
WIEF B (P. pectinifera) | #1772 % [X ( Fengxian Direct, Shanghai City) AP - SHFX -4
Wi& B EM (P. pectinifera) ¥ 45 X ( Pudong Direct, Shanghai City) AP - SHPD -2
Mi T PR B (P. pectinifera) WiT48 K B 1l ( Tianmu Mountain, Zhejiang Province ) AP - ZJTMS
HiE PRI (P. pectinifera) | #1775 %% [X.( Fengxian Direct, Shanghai City) AP - SHFX -5
i SR B8 (P. pectinifera) |25 K AL ( Shanghai Yida Herbal Garden) AP - YDBCY -2
WIEF B (P. pectinifera) ¥ 4R X ( Pudong Direct, Shanghai City) AP —SHPD -3
Mig ¥R B (P. pectinifera) ¥ 3455 25 Il ( Shanghai Kanggiao Pharmaceutica) AP - KQYY
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2 FEEHER
2.1 AR H A MR R AR, B
1.0 g MEHFE, A 0. 9% AL W 30 mL 23
30 min, #75 (300 W,40 kHz) 25X 30 min, 75 & #4
150 CLAR, $2 MUk 8 220 Ak ik, B2k W &
3000 r + min~" B0 5 min, BRI, RIS .
2.2 RXFIAEWBIEIE 5 x Loading Buffer;1 mol -
L~ Tris - HCL(pH 6.8)0.6 mL,50% HJ# 2.5 mL,
10%SDS 2 mL, B - % L 0.5 mL, 1% R i i
1 mL, 7K E%5 % 10 mL,

Wita I :95% £ 500 mL, 7K £ 160 mL, fii/K
EZZE 2000 mL,

Gt - % i se ik R -250 0. 60 g, fif i 4k e
5% 500 mL,

2.3 AMERFR B BCA EAMEXA&E(HAKR)
bR o 2R WROTT K AT R R AR OB, LUSE HOVR
(X,pg - mL™") Ry A b, DAROCOEE Y A b, 15
AMERIHTTFE
Y=0.000 9X +0.1519 r=0.998 9

B EWREAE 0 ~500 pg - mL™" 5O 5 R4
MR R
2.4 SEGE  JoR ST R EETEI A , AR
Pl SRR S vk BE PR £ 1] 0 ~ 500 g - mL ™' N
16 HLI AR B 5 i 44. 19 ~106.08 mg - g~
SFH RN 68.54 mg - g7 512 LIRS B E
7 40.81 ~96.50 mg + g~ F-I A M 59. 08 mg -
g 12 MMTE I EEIE & 38. 43 ~ 147. 04 mg -
g T E R A 99.43 mg - g7 K2,

R2 PHAEKBEMEAIENESR

Tab.2 Results of protein content of aqueous extract from Hudilong samples

b fits S
(No.) (batch) (content)/(mg + g™ ")
1 MV - JSXZ 70. 07
2 MV - JSRD 44.19
3 MV - JSHA 72.27
4 MV - KQYY -1 50. 88
5 MV - SHPD 106. 08
6 MV — SHCM 76. 21
7 MV - AHBZ 46. 61
8 MV - LYSYY 50. 69
9 MV - HQYY -1 52.66
10 MV — SHHSD 80. 98
11 MV - HQYY -2 57.78
12 MV - JSXZ 92. 40
13 MV - HBMK 67.98
14 MV - AHLB 103. 59
15 MV - HQYY -3 59.12
16 MV - KQYY -2 65.16
17 MG - HQYY -1 40. 81
18 MG — SHHSD 52.40
19 MG - AHBZ - 1 42.97
20 MG - HQYY -2 55.22

7 e Gl
(No.) (batch) (content)/(mg - g~")
21 MG - JSZJ 57.09
2 MG - HQYY -3 54.42
23 MG - KQYY -1 66. 15
24 MG - KQYY -2 48.94
25 MG - KQYY -3 67.70
26 MG — AHBZ -2 49.19
27 MG - HNSQFJZ 96. 50
28 MG - AHLB 77.61
29 AP — SHKQYY 38.43
30 AP - YDBCY -1 47.57
31 AP —SHPD -1 61. 89
2 AP — SHFX - | 129. 78
33 AP —SHPD -2 131.56
34 AP - SHFX -2 118. 90
35 AP — SHPD -3 124. 04
36 AP - SHFX -3 147. 04
37 AP —ZJTMS 86.97
38 AP - YDBCY -2 64.55
39 AP — SHFX -4 113.37
40 AP — SHFX -5 129. 09

2.5 SDS - PAGE 53R MR4E“2. 47 TAG I 45 R 4
PR R MBS 1 pg - L™, AR I FE &
400 wL,5 x Loading Buffer 100 pL & F 1.5 mL &.0»
LR A JE 100 C KB S min, iCE %= RS
5000 r + min "B 3 min, B W HE 20 wL marker

HWEHR L

S5 wL EATEERR K . HLUK AR R HIE A 180 V7,
TR /R R B ISR N 2529 1 om B 452 1B FRLIK, JCHE F
K. R SR Gkt T R e, 2 a5
REARIKIR A, AT EF ChemiScope 6100 BEJ 1K
BRAGHANM . XK LU B 2R Y 24T 45407
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Fig. 1 SDS - PAGE electrophoresis map(A) and the bands counting plot(B) of aqueous extract proteins of Hudilong
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Tab.3 Band matrix of aqueous extract protein from Hudilong samples

e M, ( x10%)
(batch number) 133.7 123.5 101.7 89 81 67 62 59 53 52 46 35 29 27 24 22 16 15 13 12 12 10 88 7.7 7
MV - JSXZ 0 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV - JSRD 0 1 0 o 0 0O 0 o0 1 0 1 o 0 o0 1 1 0O o0 1 1 0o o0 1 1 0
MV - JSHA 0 1 1 1 0 0 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV -KQYY -1 0 1 1 0 0 0 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV - SHPD 0 1 1 0 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 1 0
MV - SHCM 0 1 1 0 0 0 0 1 1 0 1 0 0 0 0 1 0 0 1 1 0 1 1 1 0
MV - AHBZ 0 0 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 1 1 0 1 1 1 0
MV -LYSYY 0 1 0 0 0 0 0 0 1 0 1 0 0 0 0 1 0 0 1 1 0 0 1 1 0
MV —HQYY -1 0 1 0 1 0 0 0 1 1 0 1 1 0 0 1 1 0 0 1 1 0 0 1 1 0
MV - SHHSD 0 1 1 0 1 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV -HQYY-2 O 1 0 0 0 1 0 0 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV - JSXZ 0 1 0 1 0 1 0 1 1 0 1 1 0 1 1 1 0 0 1 1 0 0 1 1 0
MV - HBMK 0 1 1 1 0 1 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 0 1 1 0
MV - AHLB 0 1 1 0 0 1 0 1 1 0 1 1 0 1 0 1 1 0 1 1 0 0 1 1 0
MV -HQYY -3 0 0 0 0 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 0 1 0 0O 0
MV -KQYY -2 0 0 0 1 0 1 0 1 1 0 1 1 0 1 0 0 1 0 1 1 0 1 0 0 0
MG - HQYY -1 1 0 0 0 0 0 0 1 1 0 1 1 0 | 1 1 1 0 1 1 1 1 1 1 0
MG - SHHSD 1 0 0 0 0 0 0 1 1 0 1 0 0 1 1 1 1 0 1 1 1 1 1 1 0
MG - AHBZ -1 1 0 0 0 0 0 0 1 1 0 1 0 0 0 0 1 1 0 1 1 1 1 1 1 0
MG -HQYY -2 1 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 1 0 1 1 1 1 1 1 0
MG - JS7Z) 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0
MG - HQYY -3 1 0 0 o 0 0O 0 o0 1 0 1 o 0 0 O 1 1 0 1 1 0 1 1 1 0
MG -KQYY -1 1 0 0 0 0 0 0 1 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0
MG -KQYY -2 1 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0
MG -KQYY -3 1 0 0 0 0 0 0 0 1 0 1 1 0 1 1 1 1 0 1 1 0 1 1 1 0
MG - AHBZ -2 1 0 0 0 0 0 0 0 1 0 1 1 0 1 1 0 0 0 1 1 0 1 1 1 0
MG — HNSQFJZ 1 0 0 0 0 0 0 0 1 0 1 0 0 1 1 0 0 0 1 1 0 1 1 1 0
MG - A. HLB 1 0 0 0 0 0 0 1 1 0 1 0 0 1 1 0 0 0 1 1 0 1 1 1 0
AP - SHKQYY 0 1 0 0 0 0 0 0 0 1 1 1 0 0 1 0 0 0 0 1 0 1 1 0 1
AP-YDBCY -1 O 1 1 1 0 0 1 1 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP —SHPD -1 0 1 1 0 1 0 0 0 0 1 1 1 1 1 1 0 1 1 0 1 0 1 1 0 1
AP —-SHFX -1 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP —SHPD -2 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP —SHFX -2 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP —SHPD -3 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 | 0 1 1 0 1
AP —SHFX -3 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP -ZJTMS 0 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP-YDBCY-2 O 1 1 1 1 0 1 1 1 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP - SHFX -4 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
AP —SHFX -5 0 1 1 1 1 0 1 1 0 1 1 1 1 1 1 0 0 1 0 1 0 1 1 0 1
3 EHRSW T <0.05, BN &2 ANOVA 3B 251, T it ik

3.1 EEREA SRS W SPSS 26.0 X FRAE S HUM SL B A KR 88 U7 . B Original Pro
GERHEAT T O ST IR R AE S AR g, 4R (2024 ) 3 RARS RO REA S R R - IR

HWEHR L
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K (K - W) #5455 P =0.021 <0.05, %] 3 4~
FEJ ) AE7E 22 5, b ] Bonferroni 35 47 P 1 L A5
SRR B IS 5 MR B, R 2R B S A
HHEEE P ¥ <0.01, BIE 143 B 5 5 5 iR B
wEKEEEA S EEZR LRITEE X, @G HE
s B E I 5 RTE BB R KA E A S R
fFlEREEZE R (K 2),

200+ P<0.01

P<0.01
1504

1004

I ——

50

£ it (congtent)/(mg-g™)

0-

MV MG AP
MV. G EIE (P. wigaris) MG. REEH T (P. guillelmi)  AP.
FiE B (P. pectinifera)
B2 piEZEREEASELESHT

Fig. 2 The analysis of protein content among Hudilong origins
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Y AW T B S B SIMCAL4. 1, #E ST
OPLS — DA 3 BARRE R ML, D) §ii 35 3 /> 5L J5 a] iy
ZFWEAB(VIP > 1) R J5 DL 2 AR 1 4]
S7. OPLS — DA 2y # A& M2 ( MV + MG) M3 (MV +
AP) F1 M4 (MG + AP) , §iiise 5 Ji ] 1% 2 = M 2 1 o
HAERIE) R X R*Y f1 Q*1 >0. 67, W3 4,

i 200 YRGS B4 4 AN UEFTPEANY , 20
LG IS, DA RIS e HOEAT R 4 A9 i e B Tt
REJI (I 4) . 75 M1 BERIFS AT v, 3 3t e 4% JE S A
95% B X BN, X 43 B, Bl SRAE R (1 5,1 -
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