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Table 1 Summary of some saponin monomers in PNS

LE SRRy N UiES R, B[ R, St R, St o3 o i
Saponin monomers Perssad R, Perssad R, Perssad R, Molecular weight/u
ANZ BT Rb, GSR, ~Gle-Gle -H -Gle-Gle 1 109.29
ANZ 1 Rb, GSR, ~Glc-Gle -H ~Glc-Ara 1 079.27
AZBH Rg, GRg, -H -0-Gle -Gle 801.01

NS 1 Re, GRg, -H -0-Glc-Rha -H 785.01

ANZ 1 Re GRe -H -0-Glc-Rha -Glc 947.14
=-ER1 R, SR, -H —-0-Gle-Gle —Glc 933.13
ANZ:B1 CK GCK -H -H -Gle —
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HHErc A 2ot 58 £ W, PNS 5 = L 21 1
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WP 255 45 1iF 955 7 ( PRRSV) [ Marc-145 4 Jii 5 74
|, WFFE GSR, 1 PRRSV GE J1 K2 HoAE MLl st
KL .GSR, A LLE o B #: K 2% FiFH B PRRSV &
il 35 B BT T R, X9 B R 54.65% , BH
Wr PRRSV 4 il 1] ik 60.01% , 3 B GSR, FH W7
PRRSV MHLHIE D H106 1 N & H 35, M BH W
PRRSV & il . e MTT 35
L W AT (GP) XS A R 9% B ( duck hepatitis
A virus, DHAV) iR SMII/E F , GP % DHAV Y
I3 48.17% , 1 R 1k 28 Bt 5 "2 3 ( pGP) X
DHAV AU 25 F] 93.55% , X i I 28 53 W R 15
M) =L A B T bR RS M, X
ST 2 22 PNS X R 7 3k %8 9 7 ( FASES) Bk gt
1) 5 J22 X VR o 41 4 4 M ( DFL) U9 2% BE 77 B &
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Yok 55 0 1 PO R VR, LA AR ST 45 R ) B PNS B

LR R BTV R B 2R E D)
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Wit 2 U5 ZE AT M PNS 43 B HY B 4 4% S-3 Xt
ANEURSN T B bk B 400 e 1 384 5 4 I I & B0, S-3 7
WM 10 wg/mL B #3542 oF T bk B2 20 e 1Ak A
HETH  AEVR T N 25 weg/mL B SE T J6k B 20 i b 4
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FLA3 85 A LR B 3 ELAG 1 0 G 93 4 i 15 4 A
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7 2 R e 1 I S 2 B v a3 RN R R A = e
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(IgA) MRk H G (1gG) K, ZE%NT %t
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WEENT pg/mLIY S-6 {25 4 E /N B A 96k (2 410
Mo W FE R 50 wg/mL ) S-6 % i 3 IL-2
i UAHA PNS VR S ie 4 7], 4 AL 1 e 32 fig
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AALA(NO,) &5, HUIRFAE 2 X0 LITHBR A A M
EPEMRG, — KM ARG, LA
LY AL (SOD) i A Mk E W (CAT) A METH Ak
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Al AKT 8RR AL , L E =& R fL & ADP 454
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GRg, 1 i 40 M i 35 58, X Ah B 5 F 20238
W/ Bel2 2 A # ik i PISK-AKT-Mi L3 ¥ &
A R ¥ & 11 (mTOR) {7 5 i 8% & AFE . Lyu
2229050 5o BF 9% N 2 % Rh, Xt 45 1 96 40 B
SW620 B HI/E FH & B, 24 NS B AF Rh, W ik
) 100 wmol/L B}, REMEAT &5 b 76 44 S 410 ] 9 240 L
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PR EEE 194 SHE L2020 45 7 A 1 HE, Wk
FEARY A5 1k A 7 A R A K S 2 R i
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B4 TN 6 T A 28 4 ok 2 1) AT] 36 40 10 17 B
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3.1 EAER IEERERIR

XTF PNS 0 G B 457006 1, B WA A A
HRIE . A BE ST GSR, X 5% B 3R 2 2 A
(PCV2) Y G B 1 5 S5 R 1 % BE, % GSR, 558
RA MG, 7R DO ) 5 % 4, B
PR i & T A G GSR, 41 ; [R) i, 3% 28 d
J& , AU GSR, 41 Il e B AR BN TR
GSR, A5 Z , W] GSR, AN {H B8 1 40 i Y %
PEREST B IH T PCV2 Y& Hl, Babar™ & B
Z A 50 R A] L3 5 gE B X O AE R OW
( pseudorabies , Pr) HJ S E R, PNS AL HEWS i &
P B SR A (NK) 41 i A 2% 49 16 P 1 TFN-y (1)
A3 UK T L A 0% 189 5 Ik £ 200 i 448 5 A0 40 i
Ty K . Zhai %5175 5 BF 5% PNS X X8 IBD
P25V 1) B0 2 SSORE 52, PNS 584k 1 X0 14 44 W o 3
FNH Ak B S KT VR e A 73 & T X8 % IBD
PEW A AOR . Hu 285 5@ i B 5% PNS K3
K SR, X PRRSV 1144 BIAIT RHOR & 3, PNS
o SR, BEME A% PRRSV 1Y % 5 & wl ek % i H 51
T 1) G 28 22 GE Bk 5 K R R R, A AR T v | A R
G AP B A 45, I = £ A 2K AT LA ik B
PN R S BE BE J1 . Yu 2P CY i K AT
Xof X BT 30K P K L R E T I G i B P AR
ARG O M = - 25 0 $R B A, & BRAT XS 1)
V68 240 B3 B, G RE IV TR T TgA RNl T8 1 R bk 1

A X T, BAEH = R RE A B s
PE R B IR
3.2 KR

RAE AN R R AR, =
LA PR A B AR R Y 1
GRg, 1AY7 LPS 5 5 19 1L =F KW A1 1 8 8 B 1AL
B R AT AR I & B, GRg, AT H4 LPS 5 4%
MY 45 4, i 5 F 8 TLR4-NF-B {5 5 18 % %k
T 9k 20 L PR - 2k, Foe A BRI BE 2 AR R A
FLEHLIWKE , ILAh, GRg, NMEAEWS AL HE 3D4/2
5 P 3 15 W 4 L ) 4 B R I ) e L R RE TR B
SE I S A 40 384 B 35 g R T T A B A
PN RO S o @ ) & B, PNS X XS A8 4 55 T T R
PR ILE RA B IR RCE , KA R 7% B M1EH,
A ARSI
3.3 AT SN MK E

AL LA SR 56 T, 37250 3h W) 45 & 52 31 i
T RK TR AT e PR A 2 R R R S B0
AARRIELT . B R AT DO B R A A
AR BOKT R PR e R AR R B, 6 F
CY S didl, 1Ak GRg, 7] DL B AR50
Ji i RS 5z IBD IR YL, i AL &5 S bk e A
Jifl 4 AL IV 5, 90 we/mL GRg, BEfE b 3 FRAK 40
Jitl ROS 7K, 4 ARG 41 A 0 T 0 2% figt 40 fd PN 55 25
(Ca™) it #k,
3.4 XFEIYHEMIER

FHWEFE & B, PNS X sh ¥ 325k HA 2
MEH . REZE"HEH GRg, AZS 21 Rb A
2 H Re M2 IR 0.53% M K, RIA P&
BFR E A AR LT A =B R AT IO
SRR G T NS R RN T, 4w FE A
TR TP AN 1% () NS4 B ot 17 4 B b ik
YR R R B2 T R RS R it
TR0 TR S & I ; im HLAR RN S R T DL AR v
A IR R SE TR PR TR R T

4 I %

AL FIRD AL IS 0 7] 4 1 A 25 R 4 1 e
WA AT B RaT4E T, SR g E
YRR AR, —ERTRMN=LEThE
BB A BN 22—, CFF 2 WA 5T ik 52 AE
B HFRIEA AT LA A2 W EE 2 A O SR B AR A
BRI I A By, HR I RR S B £, B



5544 B oWoE R Rk 32 &
ATHERAT BT Y BB 0 B A 4R, X R o3 B Al Ak 1550-1563.
AR T E R, W B i T AE LG A A 1 [10] JUZC,LIJ,LU Q,et al.Identification and quantita-

o WA, R ik — 20 8 I BF 5T 2 — A B AG, ES
R DRI R VA R S e i = (BB EVING DR O
IAE 7 POl MU A 77 B r ] 1T H R A ] R A A
FESPIT R I o

S

(1]

(2]

(3]

[4]

[5]

[6]

[7]

(8]

(9]

TRFF A, 5 L A = A W B IR AT T 5 R T B
JELT] ¥R 2020,42(1) :61-66.
A, DE PR , R 55 55, =L AR B R o T3
RLT] AT RL2E 1 2020,48(4) :41-45.

HU Y Y,ZHANG B C,WANG W, et al. Therapeutic
effects of saponin components on porcine reproductive
and respiratory syndrome virus-infected piglets [ J].
Journal of Animal Physiology and Animal Nutrition,
2020,3(2) :637-644.

GUO W Q,CHEN Y G,SHI R Z,et al.20( S) -proto-
panaxdiol suppresses the abnormal granule-monocyte
differentiation of hematopoietic stem cells in 4TIl
breast cancer-bearing mouse [ J |. Evidence-Based
Complementary and Alternative Medicine, 2020,
2020.:8747023.

LIANG W X, WANG S H, YAO L, et al. Quality e-
valuation of Panax ginseng adventitious roots based on
ginsenoside constituents, functional genes, and ferric-
reducing antioxidant power[ J].Journal of Food Bio-
chemistry,2019,43(8) :e12901.

AR g, k%, . = b B A K L
BRI T AL AT T BEJE [ 7] I 25 2% A 2020
(3):1-11.

YANG C K, XIONG J, SHEN Y. Two new dam-
marane-type triterpenoids from the stems and leaves of
Panax notoginseng[ J | .Journal of Asian Natural Prod-
ucts Research, 2020, doi: 10. 1080/10286020. 2020.
1731801.

LIU H,YANG J Q,YANG W Q, et al.Focus on noto-
ginsenoside R1 in metabolism and prevention against
human diseases [ J ]. Drug Design, Development and
Therapy, 2020, 14:551-565.

MA C,GUAN H D,JU Z C, et al.ldentification and
characterization of forced degradation products and
stability-indicating assay for notoginsenosidefc by u-
sing UHPLC-Q-TOF-MS and UHPLC-MS/MS:. in-
sights into stability profile and degradation pathways
[J]. Journal of Separation Science, 2019, 48 (2) .

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

tive investigation of the effects of intestinal microflora
on the metabolism and pharmacokinetics of notogin-
senoside Fc assayed by liquid chromatography with
electrospray ionization tandem mass spectrometry[ J].
Journal of Separation Science, 2019,42 (2) ;1740 -
1749.

GUO Y P,CHEN M Y ,SHAO L,et al.Quantification
of Panax notoginseng saponins metabolites in rat plas-
ma with in vivo gut microbiota-mediated biotransfor-
mation by HPLC-MS/MS| J | .Chinese Journal of Nat-
ural Medicines,2019,17(3) :231-240.

PG, 45, BT, 45 N2 21T Rbl X PRRSV A4
SN B xR 2 N & F R BREm [ 1], pE
AR 2018,54(11) :30-34.

ISRl TR, FEET A, 25 20 B 2 1 S H R 1k
BRI ST DHAV FE I LE [ 3] v el 24 B2 2
#2,2018,38(5) :978-985.

I AR, AR SR A T 24 03 X BT g i A SR
Y DF1 By pys2 ma [ T ], rp [ 8 BB 4R 5K, 2014, 50
(8):59-61.

WML, 2200, ARS8 T0, 5. =L BB TR Y S-3 ¥ i
PR AN BETEAE R ST [T ] 47 M R 2 4 (RO
5k ,2019,40(4) - 84-88.
SRR B ER FEAS R Rl IRGEA K
A FF B AN T B 7 R rLTB AR R i S S AR 7R A /N
AR RO PE I ST [ 0] v [ TRy 5 B2 4 41, 2019,
41(7) :734-739.

F, AR TT, KSR 5. =L A S-6 i I 1 2
PG G 2 15 PEOF 5T [ 7], b 15 3 W A% e i o7 i
2017,25(4) :45-49

ZREEUE WHERN . P 2y S IR PUR A AR5 i
JELT]. b 2438 25 5 1 PR 245 B, 2019,30(8) : 1008 -
1016.

LUO M,YAN D S,SUN Q S, et al.Ginsenoside Rgl
attenuates cardiomyocyte apoptosis and inflammation
via the TLR4/NF-kB/NLRP3 pathway[ J].Journal of
Cellular Biochemistry,2020,121(4) :2994-3004.
REN S,LENG J, XU X Y, et al. Ginsenoside Rbl, a
major saponin from Panax ginseng, exerts protective
effects against acetaminophen-induced hepatotoxicity
in mice[ J].The American Journal of Chinese Medi-
cine,2019,47(8) :1815-1831.

SHI Q,HE Q,CHEN W M, et al.Ginsenoside Rgl a-
bolish imiquimod-induced psoriasis-like dermatitis in

BALB/c mice via downregulating NF-kB signaling



12

TGS SRR R B A R A 7 R R

5545

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

pathway[ J ].Journal of Food Biochemistry, 2019, 43
(11) :e13032.

BIS C, MA X D, WANG Y M, et al. Protective
effect of ginsenoside Rgl on oxidative damage in-
duced by hydrogen peroxide in chicken splenic lym-
phocytes[ J | .Oxidative Medicine and Cellular Longev-
ity ,2019,2019:8465030.

BI S,CHI X,ZHANG Y, et al. Ginsenoside Rgl en-
hanced immune responses to infectious bursal disease
vaccine in chickens with oxidative stress induced by
cyclophosphamide[ J ].Poultry Science,2018,97(8) ;
2698-2707.

SON Y M,JEONG D H,PARK H J,et al.The inhibi-
tory activity of ginsenoside Rp4 in adenosine diphos-
phate-induced platelet aggregation[ J].Journal of Gin-
seng Research,2017,41(1) :96-102.

BAN Y H,CHA Y,CHOI J, et al.Blood flow-impro-
ving activity of methyl jasmonate-treated adventitious
roots of mountain ginseng[ J].Laboratory Animal Re-
search,2017,33(2) :105-113.

YANG C Y,YANG J Y, XIONG Y X, et al. Panax
notoginsenoside Rbl restores the neurotrophic imbal-
ance following photothrombotic stroke in rats [ J ].
Neurotoxicity Research,2019,36(3) :441-451.

GAO H,LIANG D, LI C C,et al.2-Deoxy-Rh2:a no-
vel ginsenoside derivative, as dual-targeting anti-canc-
er agent via regulating apoptosis and glycolysis [ J].
Biomedicine & Pharmacotherapy,2020,124:109891.
LIY,LUJ Y,BAI F R, et al. Ginsenoside Rg3 sup-
presses proliferation and induces apoptosis in human
osteosarcoma [ J ]. BioMed Research International,
2018,2018:4306579.

LYU X,XU X D,SONG A L,et al. Ginsenoside Rh1
inhibits colorectal cancer cell migration and invasion
in vitro and tumor growth in vivo[ J].Oncology Let-
ters,2019,18(4) :4160-4166.

TEAR AL RE , RO, 5. A2 A Rb1 X 4 5 2R

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

I RE 2 B S I I SR AR [ 1] VLA B
2018,46(21) :180-182.

MAQBOOL B. A\ Z: =5 i i H 15 B 4 O 4 K5
FPERESRAE TR BEFE [ D] 18 42 08 SC BT < i
T K24 ,2019.80-102.

ZHAI L,WANG Y, YU J,et al. Enhanced immune re-
sponses of chickens to oral vaccination against infec-
tious bursal disease by ginseng stem-leaf saponins[ J].
Poultry Science,2014,93(10) ;2473-2481.

YU J,SHI F S,HU S.Improved immune responses to
a bivalent vaccine of Newcastle disease and avian in-
fluenza in chickens by ginseng stem-leaf saponins[ J].
Veterinary Immunology and Immunopathology, 2015,
167(3/4) :147-155.

THIR. NS B Rgl A LPS S ILER B £/
AL S [ D] 1 424 08 SC BT - i
TLK2:,2019.:54—-108.

WS TT B AR bR 25 S UM N 3DA4/2 B il
WG 241 JH ) BE B 52 A [ D ] = 2% 6 38 S0 R L
Al K2, 2015 33-72.

INE S B IRILE RME )] J0 7 Holk,
2020(4) :25-26.

ARUN K, PAND A, GITA C.Role of vitamin E in
counteracting oxidative stress in poultry[ J].The Jour-
nal of Poultry Science,2014(51) :109-117.

BRI, hIE PR, S AR O RN S AT Rel #5
1) Ji TE B S e [T ] v [ BR 2 4, 2019, 39
(11) .2215-2221.

BRI N2 2T Rel $i e 8 A O X A% G 1 vk
[CEERG I A R PE N B 5T [ D] 12 738 3.
oI WK%, 2019, 44-95.

REZE NS 25 050 2 S ) DR A s ikt )
AR BTS2 95 B 5 [ D ] 2 6 38 S0 AR < 1R
HBE 25 K% ,2016:19-26.

G WCER AN [ Ak B R N S R 0 SE S B A A
RERY S M [ DA 1 5 A0 38 S0 48 3 5 7 R 2
2019:20-63.



5546 IR/ S 32 4%

Biological Activity of Notoginsenoside and Its Application in
Livestock Production

WANG Lei GAO Lin HOU Huiwen
( Tianjin Agricultural Ecological Environment Monitoring and Agricultural Product Quality
Testing Center, Tianjin 300402, China)

Abstract. Notoginsenoside is an effective component extracted from Panax notoginseng , which is a traditional
Chinese herb. Notoginsenoside has the biological activities of antivirus, immunity enhancement, anti-inflamma-
tion, anti-oxidation, blood circulation promotion, anti-tumor and so on. Starting from the growth environment
of Panax notoginseng, this paper summarized the classification and representative compounds of notoginsen-
oside tetracytriterpene monomer structure, metabolism rule of them in vivo, the biological activities and molec-
ular mechanism of notoginsenoside and their monomers, and then generalized their research progress in live-
stock production. It is hoped that this paper will provide valuable suggestions for the application of notoginsen-
oside and their monomers in livestock production. [ Chinese Journal of Animal Nutrition, 2020, 32 (12) .
5540-5546 |
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