Ol R ( BRBEE ), 2022, 37(4): 638—647 http://xb.ynau.edu.cn

Journal of Yunnan Agricultural University (Natural Science) E-mail: ynauzkxb@foxmail.com

B30k BA, HERZE, PASE, & T IRUS T —20 80T 0 —-C 5 BV R BT W 0], o R AR K244 (H SR8
). 2022, 37(4): 638-647. DOL: 10.12101/j.issn.1004-390X(n).202201024

EF Ik 57— 20T RY
=tHBRAREST

B A, HEZE, ZAE, 2RE, & &£, BFHT
(1. R TR AmRls SEARSE, o/ B# 650500; 2. =& — LW IR TR H
WHEEE, =M BW 6505005 3. ERFZM P\ H AR RWALZ AR,
= B 650500; 4. ZEE =-LWERE, = B 650500)

BE: [ B ] B T X5 R 255k 2e 5, TR A fif =L T8y . T =L S Eaik
= A IR 1 e S A A RN, SR N FE RO TR G RE M, RRR — E KR TR R SR R 2 K
Pio [k ] R RGRAR C357E (HPLC) MO B AR50 H 3 R TR O SR i . B bl A
i R AR A AT E N A 2SR R 5T 3 AR TR TARR R A 2 Bk 22 5, LA SR AT —
ZRORE AT, AR TR 25 SR AT ARG . [ S5 R ] ST, = BT AS BT
Rg, F Rby. S 220 DL M i & 43 9192 85 4.02%. 4.48%. 278.40% #1 29.33%; T =-L# Rg, F1 Rb,.
SHRFZM, MR REA SRS IS 16.33%. 12.17%. 10.03%. 49.76% 1 22.85%, £ M r—24
RO AT B BRI YOECS B2 B B 35 UM DG (P<0.05); BEIM AR ] (PT) 55 Re, & Ebtl 3%
EAASE (P<0.01). 5 Rb, & BE IFAIE (P<0.05); BEMLEENE] (TT) 5 AZ A Re &8 BE FAHE (P<0.05);
BURB RIS Re, S A (P<0.01), 5AEAMEEE LA (P<0.05). Z9EiEiAmEN. B2
VS BEAEAPEERMERTE . (4590 ] T = St = LI PR s Mg a e, —LRaEhE
SR A EA PR IIRL, Rey. Re Al Rg, A K Rb, /- BIFEEER G E . ZEK TT AIEK PT Wit SR,
KB R T =08 B0k SRR TR0y 25%0F

FED2S: $567.236.099 HRFRASRD: A XEHS: 1004-390X (2022) 04—0638—10

Quality Analysis of Panax notoginseng New-type Decoction Pieces
Based on Functional Ingredients-pharmacodynamic Evaluation
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Abstract: [ Purpose] To study the quality and biological effects of new types of fresh Panax noto-
ginseng quick-dried powder, freeze-dried P. notoginseng powder and traditional hot air-dried powder
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of P. notoginseng, the differences in composition and efficacy caused by drying methods were invest-
igated, searching the potential pharmacodynamic activity of the internal components and providing a
scientific basis for the development of new types of P. notoginseng pieces. [ Methods] The con-
tents of monomer saponins, total polysaccharides, total flavonoids, total phenols and total protein
components in three dried decoction pieces were analyzed by high performance liquid chromato-
graphy (HPLC) and ultraviolet spectrophotometry. The pharmacological efficacy differences of three
different dry decoction pieces were studied by establishing relevant pharmacodynamic models, and
[ Results ] Compared with hot
air-dried powder, the contents of ginsenosides Rg; and Rb,, total polysaccharides and total phenols in
fresh P. notoginseng quick-dried powder were increased by 4.02%, 4.48%, 278.40% and 29.33%, re-
spectively; the contents of Rg; and Rb,, the sum of five saponins, total polysaccharide and total pro-
tein in freeze-dried P. notoginseng powder increased by 16.33%, 12.17%, 10.03%, 49.76% and
22.85%, respectively. The ingredients-pesticide effect correlation analysis showed that: the frequency

the results were analyzed by component-drug efficacy correlation.

of analgesic writhing was significantly negatively correlated with total polysaccharide content (P<
0.05); the prothrombin time (PT) was extremely significantly positively correlated with Rg; content
(P<0.01), and significantly positively correlated with the Rb; content (P<0.05); thrombin time (TT)
was significantly positively correlated with ginsenoside Re content (P<0.05); analgesic latency time
was extremely significantly positively correlated with Rg; content (P<0.01), and significantly posit-
ively correlated with total protein content (P<0.05). The pesticide effect verification test found that:
total polysaccharide and total protein had anticoagulant and analgesic activities. [ Conclusion] The
ingredients and pesticide effect of freeze-dried P. notoginseng powder and fresh P. notoginseng
quick-dried powder have been improved, and total polysaccharide and total protein have anticoagu-
lant and analgesic effects. Rg;, Re and Rg;, and Rb, plays a leading role in analgesic activity, prolong
TT, and prolong PT, respectively.

Keywords: freeze-dried Panax notoginseng powder; fresh Panax notoginseng quick-dried powder;

hot air-dried powder; functional ingredients; pharmacodynamic evaluation
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Fig. 1 HPLC chromatograms of reference solution (a) and Panax notoginseng sample extract (b)
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1Al ST A EL, =Ltk
TR T =Ly 5 Flog R s/ NMEEE R,
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Tab. 1 Content of three kinds of single saponins in decoction pieces %
sl
treatment R, Rg Re Rb, Rd R;+Rg +Ret+Rb;+Rd
AP 1.34+0.01 a 3.98+0.01 be 0.45+0.08 a 3.12+0.02 ¢ 0.68+0.05 be 9.5740.04 be
FP 1.19+0.02 be 4.63+£0.07 a 0.46+0.09 a 3.50+0.05 a 0.75+0.03 a 10.53+0.15a
QP 1.20+£0.01 b 4.14+0.09 b 0.40+0.04 a 3.26+£0.05b 0.75+0.11 b 9.76+0.13 b

AP BTN, FPORT =L, QP. BE=-LWTH; FIIAFE/NG FRERIRZE R BE (P<0.05); A,

Note: AP. hot air-dried powder, FP. freeze-dried Panax notoginseng powder, QP. fresh P. notoginseng quick dried powder; different lowercase letters in the

same column indicate significant differences (P<0.05); the same as below.
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Tab. 2 Contents of non-saponin components in three decoction pieces mg/g
pis:d ISEZ SR S HEA
treatment total polysaccharides total flavonoids total phenols total protein
AP 8.52+0.16 ¢ 1.29+£0.01 a 0.75+0.07 b 40.83+1.64 b
FP 12.76+0.80 b 1.18+0.03 b 0.74+0.03 b 50.16+1.64 a
QP 32244244 a 1.32+0.02 a 0.97+0.01 a 42.58+0.82 b

HR (P<0.05), HHAFEMAL, =T  ZEEERBELCR. Y= ERA RERERT
B3I A 22 R B A ) S5 R R 278.40% 25 mg/mL I, BRI [AIE W AS (4, B
F129.33% (P<0.05), T =L asiEsains  RiEAFEH. 78 50 mg/mL FlE4 T, &=L
FEAIK 8.52% (P<0.05), S ZWEFLEE A& B REREE M EFERT ] (PT) HISCR AT (P<0.05);

LR 49.76% F1 22.85% (P<0.05), fitf =LA R R TR 3 1M B 1] (APTT) AYRK
2.2 3 FPIR B ZGERIE I 2 5 REhf (P<0.05), RFAERCEE Il BT H] (TT) AYR5CR
2.2.1 RAMLEE AL % (P<0.05).

HI P 2 AT e O BE L I [ 5 A5 o Joi 3

0.2 mL/20 g ] 0.05/1.00 mg/mL E5 | mg/mL Y 5 mg/mL 74 10 mg/mL £ 25 mg/mL [ 50 mg/mL

0 ApTT b a Brer b a s orTr
d d 30
» $r| < £ 100E || Letg ELSRH i
= 8 ENGOImE E N ENIENZ o )
= = N | B = NV BNVKL T BNAK
== ENJSINE g ENESTENZ NN IENS %
N | H g 5 ENZSIRENZ A AENSX
ENgYIN= 5 ENGSIRENZ N ENE 10 £
0 ENALL E| 0 ENAL L BN, BENAK 0 H
CKHS AP FP QP CKHS AP FP QP CKHS AP FP QP

TE: APPT. B4 I MG 18], PT. SEMEEIRISE], TT. BEEGH ] CK. 25 A4, HS. JFEMAL (AR, AP #UATHERIAL, FPART =Lk
H, QP BE=LMTHUA; AR/NEFHFRERLE (P<0.05); Tl £l GSIXEAR, HFRMTE APTT kA5 0.05 mgmL,
75 PT #1 TT H i l5 424 1.00 mg/mL.

Note: APPT. activated partial thrombin time, PT. prothrombin time, TT. thrombin time; CK. blank group, HS. heparin sodium group (positive control), AP.
hot air-dried powder group, FP. freeze-dried P. notoginseng powder group, QP. fresh P. notoginseng quick-dried powder group; different lowercase letters
indicate significant differences (P<0.05); the same as below. The reference interval of each kit is different, so the dose of heparin sodium in APTT is
0.05 mg/mL, and in PT and TT is 1.00 mg/mL.

B2 AR=tRFEENE
Fig. 2 Anticoagulant activity of different P. notoginseng pieces

2.2.2 HiKkbL AR5 BE DT URT =-LR AT B 4 (P<0.05),

A3 A S HAM, IS H T LR T A KR T R A (P<
G RE R IR E PR A RO R A 0.05). £ 0.50 g/kg FIEAHH, B =L TR
BRI 7 1.00 g/kg FIEA S, SHKTERE  BUREBR S E K THRXT R (P<0.05).
ARG, R =Lk a0 H ik R B AR (P< 2.2.4 (b MyE R
0.05), fif =R PR B TR, T M S Al SEEAM, BRET=1h
BEWES, LR TRMET =LA ORI AL 2 25 4185 nT AR
AR R (P<0.05), (A FH X E o EFEAREE I R AL U] 7E 1.5 g/kg 7

FEHo AR, R ROR BB L )R B PR R
2.2.3 FEEAH A BRI K> = LR =k, kiR SR

M 4 0. SEEAM, BRRT =08 BXCEERRSET =k =L TR
RSN, PRI S A 2 RE BB R 2.3 r— 2RO M A
HRUHO 25 52 e R R AR IR ) (P<0.05), 78 M 3 Al Pskmis ks, ATPP 56 %
1.00 g/kg s, = -ERTBAMAARE B ROHEEREOCT 09; PT 5 Re, FiEM
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Note: APS. aspirin group (positive control).
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Fig. 3 Anti-inflammatory activity of different P. notoginseng pieces
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iR BEREEY
Fig. 4 Analgesic activity of different P. notoginseng pieces
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Tab. 3 Correlation analysis of chemical components and anticoagulant and analgesic activities of different P. notoginseng pieces

_ " ISES i g o 2, 7
tik SPhe R i “H I BB REA
. R, Rg, Re Rb, Rd . total . .
index sum of five saponins . total flavonoids total phenols total protein
polysaccharides
APTT —0.808 0.249 —0.795 0.344 0.872 0.188 0.937 0.203 0.846 0.177
PT —0.789 1.000** 0365  0.997* 0.710 0.996 —-0.077 —0.886 —0.281 0.995
TT 0.318 0.356 0.999* 0262 —0.429 0.415 —0.966 —0.731 —0.999* 0.424
-
AR . 0.589 0.058 0.942 —0.041 —0.681 0.121 —0.999* —0.492 —0.968 0.131
number of twists
TR —0.762 1.000**  0.404 0.993 0.680 0.999* —0.120 —0.905 —-0.321 0.998*

latency time
WE: APPT. #7) BRILAGN (H), PT. BEMLAGIEIS A], TT. BEMLEGR A); o Fcoes 235 R RAE0.05F10.0 1 KF ARG,

Note: APPT. activated partial thrombin time, PT. prothrombin time, TT. thrombin time; “*” and “**” indicate correlation at the 0.05 and 0.01 levels,

respectively.
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Fig. 6 Anticoagulant activity of P. notoginseng total polysaccharides (TPo) and total protein (TPr)
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