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Abstract: Objective To compare the contents of saponins, flavonoids and polysaccharides in the extracts of stems and leaves of Panax
notoginseng from different sources and different processes (DRNJE) and to study their lipid-regulating effects. Methods The solvent gradient
extraction method was used to remove protein by degreasing with petroleum ether, extracting flavonoids with ethyl acetate, extracting saponins
with water-saturated n-butanol and adjusting the ratio of chloroform to n-butanol to 25 : 4 1. The contents of saponins, flavonoids and
polysaccharides in the stem and leaf extracts of P. notoginseng were determined by ultraviolet spectrophotometer, and the contents of monomer
saponins Rbs, Rbi and Rc were simultaneously detected by HPLC. HepG2 cells induced by pancreatic lipase and oleic acid were used to study
the lipid-regulating effect of DRNJE. Results After decolorization by macroporous resin/ion exchange, the contents of total saponins,
monomer saponins and overall functional components of P, notoginseng stem and leaf extracts Y0729, J0801, J1020, Y1114, J1031 and R1001
were high. The inhibitory activity of lipase from high to low is: Y0729 > J1031 > J1020 > R1001 > Y1114 > J0801 > Q0901 > Q1001 >
W1107 > W1101. According to the results of oil red O staining, DRNJE has lipid-regulating effect, among which Y0729, J1020, J1031 and
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R1001 have better effects. Conclusion After decolorization by macroporous resin/ion exchange, the extract of P. notoginseng stems and

leaves has high content of saponins, flavonoids and polysaccharides, among which the extract of P. notoginseng stems and leaves with high

saponin content has a significant effect on lipid regulation of HepG2 cells induced by lipase and oleic acid.

Key words: Panax notoginseng stem and leaf extract; saponins; flavonoids; polysaccharide; ginsenoside Rbs; ginsenoside Rbi;

ginsenoside Rc; lipid regulation
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EREAOE | iRt HALHIERT s Agela Promosil
Cis (250 mmX4.6 mm, 5 um) EiEF:E H REHE
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MUK H T 5 3~/ FERE =l (b5 MAO110-1)
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Table 1 DRNJE sample information

i FE b g5 At S AT %

1 Y0729 20220729 KB KL AR/ B 728 3 it 2 = M AL A RAF
2 Q0901 20220901 K I HREZIERAF
3 J0801 20220801 KB KL AR/ 728 3 it 2 SR A R A A

4 J1020 20221020 KB KL AR/ 728 3 it 2 Sl R A IR A A

5 Y1114 20221114 KR BTt = M AL AR A F
6 Q1001 20221001 KR " HRKE = ILZNARAR
7 w1107 20221107 IK$E 5e3 (P ED HIRAA

8 W1101 20221101 IK$E 5e3 (P ED HIRAA

9 11031 20221031 KBRS RALW AR/ A 4 i G M AR A F

10 R1001 20221001 KEE . RILW HE/ B 128 3 i 2 = 5 2 A IR 2 A

2 FEE4R #2 DRNJE hEREEH. . ZHEISENEER

2.1 DRNJE # 2 H=ERANE

200 R R AR TR ) A& RS R
DRNJE F£f 1g, I 10 mL ZZ48 K IN#AGE 2 50
mLEP &, F4:3 3 MEefs 3 Jn A ik
10mL (iflig), AIFREEATMBEADOR . In#ER %
£ I BRI 10 mL BSBR 2 F8LL 4 23 1 3 L
B3 3 UGHEAT AL, A RIS EIRBEIR L ERA UK,
PR (TSRS TR O BE ARG, T 70% CBEE R IG E =
%% 10mLEP &, 3Kf5 DRNJE 2 2 i i it
A A -

212 AHEIARIHS T TRERIRE TREE
SEFERMIE TR 50 mg, (ERTKZERIEE
2T S0mL S A, £33 1.0 mg/mL 75 ] 5 S AT

2,13 FEME DUSTT ORI, SR i R
FRBH L (A VETE 420 nm P R TIE 0, bR il
M7 Y=0.636 7.X+0.0009, R2=0.999 5.
SRR (R 2), HEI{E DRNIE & &b, &
ERFLRAEFRT (B B 728 #e i 2 T 2 A0 21 5 25
FrEE T AT KA B RIRE

2.2 DRNJE 2 EHANE

221 SR E MRS B 2,117 T
W, INAGR 2 EE IR L BE AR S N 10 mL A 7K v
MIETEE, LL4:3:3 s 3 kT, &

Table 2 Determination of total saponins, flavonoids and
polysaccharides in DRNJE

F5  HRmE RBREF%  BEE% BEHY%
1 Y0729 28.24 0.94 22.84
2 Q0901 7.07 0.28 42.06
3 J0801 26.47 0.74 16.30
4 71020 21.95 0.88 26.66
5 Y1114 26.42 0.37 17.88
6 Q1001 6.88 0.24 41.57
7 w1107 7.32 0.24 38.84
8 w1101 6.78 0.19 33.28
9 J1031 21.96 0.78 28.13
10 R1001 20.29 1.20 19.12

HUSCEE F 2 IE T RO, U ISR,
70% L BEFMR G € B E] 10 mL EP &, K15
DRNJE /252 A0 AR ot VR

222 XTHESEBEMHEI S B2 mg ASEH Re,
FEERRE, B2 mL &9, IS T
MiRERZIEE, 225, HME 1| mg/mL NS EH Re
(I HE T T

223 HFElE UAZSE Re AR, KA
T B UK SRR LU (Y ETE 560 nm 7K Rl El214,
PRt 2R e PE R )3 5 FE A Y=0.003 X—0.011 5, R2=
0.9994, ZE R IR (K 2), B SRR EIA 6 Fh,
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AN 1B A 7 R bRt Hh A Ze 1% (813 77 #28 Y=0.008 1
X—0.0322, R2=0.999 0. ZiHER (K2), L
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2.4 DRNJE AZEFH Rbs. Rbi. Re HINE
2.4.1 fEHAS VA& ORSFIFREL 0.1 ¢ DRNJE &
10 mL BB, NN 4 mL i EE, #7410 min,
3000 r/min #5010 min, X L7ERE T 10 mL 2l
L, G BRI 3mL GiEHEE, 5, EE L
W EOEEAE, BCEIEET 10mL =4, GRiE
BRI 3mL HEE, #2457, A SO, BCEER,
¥ 3 Wk BIGWE RS, btk HEER 10 mL,
1 0.45 pm FALIEREIEE, 7 RWIUER, EUERIE
BT RN AR R VA

242 WREEERPIHSE SRS 1 mg AS
B H Rbiv Rev Rbs XTHE M, FE%FRE, BT 1mL
AT, N BRI AR I 2 ) ot B VAR, T
il 5 £ % Bl B IR FE 2 08 1,034 0.98. 0.92
mg/mL, BTk 4 CHRAE. &H.

243 Mgk BN Agela Promosil Cis £
WA (250 mmX 4.6 mm, 5 pm); R 35 C; K
MK 203 nm; B A LNE (A) -/K (B, #F
M 1.0 mL/min; #EFEE 20 L. IS4 N 0~10
min, 22%~27% A; 10~15min, 27%~30%A; 15~
35min, 30%~32%A; 35~40min, 32%~35%A;
40~43 min, 35%~40% A; 43~48 min, 40%~46.9%

A; 48~50 min, 46.9%~47.6% A; 50~65 min,
47.6%~48.5% A; 65~68 min, 48.5%~53% A; 68~
73min, 53%~65%A; 73~78min, 65%~85%A;
78~83 min, 85% A; 83~85min, 85%—~22%A;
85~100 min. £55H WEATERE 1,
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I-AZ 24 Rb;; 2-AZEH Re; 3-AZBH Rbs.
1-ginsenoside Rb;; 2-ginsenoside Rc; 3-ginsenoside Rb;.
El1 SEAXEE&S (A) 1 DRNJE (B) B9 HPLC f&itEinE
Fig.1 HPLC chromatogram overlay of mixed reference
substance (A) and DRNJE (B)

2.4.4 FrifEdhZeet  BUANZ 2 Rbiv Re.
Rbs Xf HR i H A R . BRI ASBE
Rby &% S 4> A8 24.99. 49.99. 99.97.

199.94. 399.88 ug/mL, Fiktja M AS 21 Re %
JREWEE /BN 25.000 49.99. 99.99. 199.97,
399.95 pug/mL, HMikEJE NS B Rbs & i EHK
B3 58 25.00. 50.01. 100.01. 200.03. 400.06
pg/mL. %M “2.4.37 Wik 5, HUGEFE 20
ul, {RAFERER, d3t 3 Fh NS BN A I i
A, DAE AR AR R o % 0o B 1) A B AR o B A
(XD, FHRLPETAAE RN FR (YD, 55 5 2 i
FrofEhi 2k, 4538 W% 3.

2.4.5 FEEERE  BUDRNIE ByK (Y0729), #%
“2.4.17 TR TS AR, 12 “2.4.37 T
T ORE ARSI 6 I THE A S EAF RbiwRe.

Rb; WA RSD A 0.59%~1.74%.
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Table 3 Regression equation of standard curve

BT 2RI TR R? LM Hl/mg KPR /(ug-mL™") SE R PR/ (ug-mL ™Y
AZEHRb  Y=4105.3 X+39 486 0.999 6 0.5~8.0 0.93 2.80
ANZREHRbs  Y=4023 X+21 287 0.999 0 0.5~8.0 3.68 6.86
ANZHEHRc  Y=5471.9 X+61 845 0.999 9 0.5~8.0 2.08 5.04

2.4.6 FaEMEiRE:  HU DRNIE ¥R (Y0729), %
“2.4.17 TR vk &R AW, 12 “2.4.37 T
OIS BIAE 00 24 4. 8. 12, 24h HEFE, it
H NS 2 H Rbi~Re Rbs IR RSD N 2.45%~
4.41%.

24.7 EEMERE B DRNIE BK (Y0729), %
“2.4.17 TR iM% 6 R AW, 15 “2.4.37
TiUF R SRR SRR, T AS BT Rbi. Re.
Rb; JFE & 73301 RSD A 2.60%~4.74%.

2.4.8 JOFEFESCERRLS  BEIE 3 AN R
DRNJE ¥y &K (Y0729) 9 4, {3 0.05 g, FHEM
5, MR AN & B 80%- 100%- 120% ) He 1

IINE NS 2 H Rb(1.03 mg/mL)Rc(0.98 mg/mL).
Rb3 (0.92 mg/mL) PR A% B, Fid%“2.4.17
T IEACEE CREAN L) 3 40D #8 “2.4.37 Tiita il
FARNE, THEIFEESER . 255 3 AN T3
BORERISC RS 591 96.33%- 98.83%- 99.50%, RSD
598 0.54%. 4.75%. 4.50%.

249 HEIESR BUSFEMIEE “2.4.17 T
BREVAT, TR “2.4.37 Witk 3R E
ZEREH (KD, AZEF (Rb+Rbs+Re) 1A
TEREAE 6 F, 43508 Y0729, Y1114, R1001.
JO801. J1031. J1020, ¥ h&eid KL NE sl B+
A 6 T R B (R RE

# 4 DRNJE AZEFH Rbs. Rbi. Re BENELER
Table 4 Determination of ginsenoside Rbs, Rb1 and Rc contents of DRNJE

5 ReRgme NZEAFRb1/% NZHEAFR/% 22K 4FRby % N ZE3F (Rbi+Re+Rbs)/%
1 Y0729 4.46 1433 18.74 37.53
2 Q0901 0.49 1.75 2.04 427
3 J0801 1.74 8.67 7.80 1821
4 J1020 1.66 4.89 5.08 11.63
5 Y1114 5.87 12.57 15.88 3432
6 Q1001 0.49 1.76 2.04 4.29
7 w1107 0.47 1.55 1.44 3.46
8 W1101 0.52 1.64 1.48 3.65
9 J1031 1.80 5.57 5.34 12.71

10 R1001 1.73 8.65 10.28 20.66

3 DRNJE BJiFMAR1ERMR
3.1 DRNJE 33RsRrBEs &R HIFHER

7E 96 FLE N\ Tris-HCI ZZ 4 (pH 8.0)
30 uL. 20 pL FF B CLLZARKECHI A 2
mg/mL). 10 mg/mL fIg i MG 40 pL, $%257,
£ 37 C4AF F M 20 min, AN 100 puL K E
79 0.125 mmol/L ] PNPP EEMIEW, 37 C4AF
T RN 20 min J5, AEFHBEEFR O E 405 nm [
FPE (4D M, Hodr, BHMESTRRA NN Tris-HC1 22
M (pH 8.0) Z2 P, 10 mg/mL fig [y B i 7 40
ulL, B 100 pL ¥#KFEA 0.125 mmol/L f¥] PNPP
IR, WE A el 25 X R INEE,

TE (A wefls 25 245 41 7E P 0 HE 21 i J6 Al |,
IO FHEK DRNIE £ 20 uL, 5E A wufl
TESE ZGH B ml AN N B R g 2575 e, Wl
TE A wownH o ARIEAIR, THEX GBS M 0
il #

PHZE=1—(4 5s—A sows)(A wie—A w0)

SE RN 2 Frs, DRNIE $0i Ag B B s v B s
FMEN Y0729>71031>J1020>R1001>Y1114>
J0801>Q0901>Q1001>W1107>W1101, %G
N B ZHERR LA R, AR AT
TEPWRNEE . B RS, XD
il P
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Different lowercase letters indicate significant differences, P < 0.05.

2 DRNJE BERABG/EMRIHIFMER (X s,n=3)

Fig. 2 Inhibitory effect of DRNJE on activity of lipase
(Xxs,n=3)

3.2 DRNJE X} HepG2 ZHAt5E FIR0 SN0

HepG2 A& 10%I64- M35 1% B 1
DMEM Efiks 7%, 7F 37 C. 5% CO, 261F F 3%,
BB KA HepG2 41, LA 1X 105 4Y/mL 422 F#
T 96 LA, FEFL 100 pL, £53% 24 he M 10,
20. 40. 80. 100. 200. 400. 800 pug/mL ) DRNJE
AEFE 24 h, T BEE SN IRAUINAAS S 5055 775
LI 10 uL 0.5% MTT %, 488595 4ho /)
O RFLNER TR, BN 100 uLDMSO, k3% % 45
n PRI, KB ARG E 490 nm 4R 4 1H .
SERWE 3 Fion, SR LR, DRNIE 25&EAH
KA AN HepG2 4HMENE /7. 7£ 80 ng/mL ~, Jr
H DRNIJE &b BH 20 1 40 Jif 47 3 22 35 4E 5 76 558 K

Y0729 Q0901 J0801 J1020 Y1114
15 1.5 1.5 1.5 1.5
ﬁ 10 - 4:; 1.0 Lo 1.0 o, E‘é 1.0 o ti 1.0 w
E P ***J,\H: J'\M: T ; S KKK @ Kok KRk
= S 205 205 " 05 205
S = § ﬂ = &
oM Ot oL 0
01020 4080 100200400 800 01020 4080100200400 800 01020 4080100200400 800 01020 4080100200400 800 01020 4080100200400 800
TR/ (ug'mL™) JR AR/ (g mL ) JR RS/ (ug-mL) JoiE W/ (ug-mL) J W/ (ug-mL)
Q1001 w1107 w1101 J1031 R1001
15 1.5 1.5 1.5 1.5
s s g = =
ﬁ[ 10 ******{:g 1.0 o 1.0 Lo L t 3 L0 .
et Hkk o f e o I o Jiuts
fluad & & & & ok
= 5 =205 =2 0.5 = 0.5 e 0.5
g S & & g
s ol L L o T =
01020 4080100200400 800 01020 4080100200400 800 01020 4080100200400 800 01020 4080100200400 800 01020 4080100200400 800
JRERIRE/ (ug-mL™) FRERE/(ug-mL™) F e /(ug-mL") FE e /(ug-mL™") F R /(ug-mL™")
S5xEA R *P<<0.05 *P<0.01 **P<0.001.
‘P<0.05 "P<0.01 ""P<0.001, vs control group.

E 3 DRNJE X HepG2 #HBEIE RIS (X +s,n=3)
Fig.3 Effect of DRNJE on viability of HepG2 cells (X + s, n=3)

F, AR R, HIERE 80 pg/mL 1E
N A AT Ja S A
3.3 DRNJE XHEIESH HepG2 HREMAERE
TR

B E A KT HepG2 40, LA 1X 104 AN/4L
FEMT 96 FLERF, 4540 100 pL. BEEXTHEZAL, A7
RIHFNGE U, P AR SR 70%~80%, i}
R IINE 0.125 mmol/L IR ()5 F FE AL 24 h,
SZHMA R 0.125 mmol/L iR A1 800 pg/mL
DRNIJE ()55 55 524031 24 h, STHEZHINAAS & 25401
Rk, 7 BiE, PBSIEYE 2 Ik, BALINA 4%% 5
FA I [ 52 15 min; PBS 357 2 ¥k, BFFLIA 0.5 mL

A O TAEW ULt 15 min; PBS J&¥E 2 1k, 7ESM
Be LSRR, BEALIER 3 MILET, A Image J X
0] B T AR AT St

SR 4 o, SRR A, BIAYZH A
WK B A, SHERMAE, #a4HM
LA 2L R 3 ek, Horb Y0729, 71020, J1031
R1001 ZORELF, NEBH. ZHE. EEIThRSUR R
= L= DRNJE.
4 g

RE AR g A R A H T AR 7], 2016 44 # A
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A-Oil red O staining was used to observe the effect of DRNIJE on oleic acid-induced lipid accumulation in HepG2 cells; B-Quantitative analysis image of
lipid accumulation. Compared with the control group, ***P<<0.001; Compared with the model group, *P<<0.05, #P<<0.01, *#P<<0.001.
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Fig. 4 Effect of DRNJE on lipid accumulation in oleic acid-induced HepG2 cells (X200, X+s,n=3)
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