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Abstract : Ginseng Radix et Rhizoma Rubra (GRRR) is one of the well-known medical materials which are made from gin-
seng through the Chinese traditional Medicine processing methods. Its chemical components mainly include saponins, volatile
oils, sugars ,amino acids,trace elements and so on. Pharmacological research activities have showed that GRRR has positive
effects in enhancing immune system, anti-tumor, anti-oxidation, anti-aging , anti-fatigue , anti-diabetes , anti-hepatorenal toxici-
ty,etc. Many components can be produced during processing, for example, ginsenosides Rg;, Rh,, Rh, , panaxynol, arginyl-
fructosyl-glucose , maltol , which could help strengthen the pharmacological activities of GRRR. This article, while systematizing
the research progress of the chemical composition and pharmacological researches on GRRR during 2010 and 2020 ,is aimed
to provide a theoretical basis for quality control and clinical application of GRRR.
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Fig. 1  The structures of protopanaxadiol saponins
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Table 1 Name of protopanaxadiol saponins

¥ etk FUCE Substituent L% 30k
No. Compound name R, R, Ref.

1 20(S) -Ginsenoside Ra,; -gle (2-1) gle -gle (6-1) ara(p) (4-1) xyl 13

2 Ginsenoside Ra, -gle (2-1) gle -gle (6-1) ara(f) (2-1) xyl 12,13

3 Ginsenoside Raz -gle (2-1) gle -gle (6-1) gle (3-1) xyl 12,13

4 Ginsenoside Rb,; -gle (2-1) gle -gle (6-1) gle 9,12-14,18

5 Ginsenoside Rb, -gle (2-1) gle -gle (6-1) ara(p) 12-14,18

6 Ginsenoside Rb; -gle (2-1) gle -gle (6-1) xyl 12,13

7 Ginsenoside Re -gle (2-1) gle -gle (6-1) ara(f) 12-14,18

8 Ginsenoside Rd -gle (2-1) gle -gle 12-14,18

9 20(S)-Ginsenoside Rgs -gle (2-1) gle -H 9,12,14,19,20
10 20(R)-Ginsenoside Rg; -gle (2-1) gle -H 9,12,14,19,20
11 20( S) -Ginsenoside Rh, -gle -H 13

12 Ginsenoside Rs, -gle (2-1) gle (6) Ac -gle (6-1) ara(p) 12,13

13 Ginsenoside Rs, -gle (2-1) gle (6) Ac -gle (6-1) ara(f) 12,13
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%3¢ 1 ( Continued Tab. 1)
[52=2 oM 2 HURHE Substituent 23Tk
No. Compound name R, R, Ref.
14 20( S) -Ginsenoside Rs, -gle (2-1) gle (6) Ac -gle (6-1) ara(f) 12,13
15 20(R)-Ginsenoside Rs; -gle (2-1) gle (6) Ac -gle (6-1) ara(f) 12
16 20( S) -Notoginsenoside R, -gle (2-1) gle -gle (6-1) gle (6-1) xyl 13
17 Quinquenoside R, -gle (2-1) gle (6) Ac -gle (6-1) gle 12,13
18 20( S) -Ginsenoside CK -H -gle 14,18
19 Ginsenoside F, -gle -gle 14

7 sara(f) :a-L-arabinofuranosyl ; ara( p) : a-L-arabinopyranosyl ; glc : 8-D-glucopyranosyl ; xyl : 8-D-xylopyranosyl ; Ac : acetyl ,

HO'
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Fig. 2 The structures of protopanaxatriol saponins
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Table 2 Name of protopanaxatriol saponins

5 EYZ IR B 3L Substituent Sk
No. Compound name R, R, Ref.
20 Ginsenoside Re -gle (2-1) rha -gle 9,12-14,18
21 Ginsenoside Re, -gle (3-1) gle -gle 12
22 20(S) -Ginsenoside Rf -gle (2-1) gle -H 9,12-14,18
23 20( R) -Ginsenoside Rf -gle (2-1) gle -H 9,12,18
24 20( S) -Ginsenoside Rf-1a -gle (4-1)-a-D-glc -H 12,17,18
25 Ginsenoside Rg; -gle -gle 9,12-14
26 20(S) -Ginsenoside Rg, -glc (2-1) rha -H 9,12-14,19
27 20(R) -Ginsenoside Rg, -gle (2-1) rha -H 9,12-14
28 20(S) -Ginsenoside Rh, -gle -H 9,12-14,19
29 20(R) -Ginsenoside Rh, -gle -H 9,12-14,19
30 Notoginsenoside R, -gle (2-1) xyl -gle 12,13
31 20( S) -Notoginsenoside R, -gle (2-1) xyl -H 9,12
32 20( R) -Notoginsenoside R, -gle (2-1) xyl -H 9,12
33 20-Gluco-ginsenoside Rf -gle (2-1) gle -gle 12,13
34 Ginsenoside F; -H -gle 14

7E : gle : 8-D-glucopyranosyl ; tha : a-L-rhamnopyranosyl ; xyl : B-D-xylopyranosyl ,
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Fig. 3 The derivative structures of protopanaxadiol saponins and protopanaxatriol saponins
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Table 3 Derivative name of protopanaxadiol saponins and protopanaxatriol saponins

7 ftr i ik FRAR2E Substitsent B30k
No. Compound name Structure R, R, Ref.

35 20(22) E-Ginsenoside F, I -gle (2-1) tha - 10,12,13,16
36 20(22) Z-Ginsenoside F, | -gle (2-1) rha - 10,12,13,16
37 20(R)-Ginsenoside Rf, I -gle (2-1) rha - 11,13,16
38 Ginsenoside Rg; i -gle (2-1) gle - 12,13,16,20
39 Ginsenoside Rg v -gle (2-1) rha - 12,13,16
40 20(22) E-Ginsenoside Rg, v -H -0-gle (2-1) gle 12

41 20(22) E-Ginsenoside Rh, VI -gle - 9,12,13
42 20(22) Z-Ginsenoside Rh, Vi gl - 912,13
03 Ginsenoside R, VI gl (2-1) gl H 12,13,16,20
44 Ginsenoside Rk, VI -gle -H 13,16

45 Ginsenoside Rk, VI H -0-gle 12,13,16
46 20(22) Z-Ginsenoside Rs, M -gle (2-1) gle (6) Ac - 12,13,16,17
47 20(22) E-Ginsenoside Rs, M -gle (2-1) gle (6) Ac - 12,13,16
48 Ginsenoside Rss VI -gle (2-1) gle (6) Ac -H 12,13,16
49 Ginsenoside Rsg VI -le (6) Ac - 13,16

50 Ginsenoside Rs, VI H -gle (6) Ac 13,16

51 Ginsenoside Rz, VI -gle (2-1) gle - 12

52 23-0-Methylginsenoside-Rg;, X -gle (2-1) gle Me 12,17

12f3,25-Dihydroxy-dammar-20 (22 ) E-ene-3-0-B-D-
glucopyranosyl-(1—2 ) -0-B-D-glucopyranoside
383, 12B-Dihydroxydammar-20 (22 ) E',24-diene-6-0-3-
D-xylopyranosyl-( 1—2) -0-B-D-glucopyranoside

53 X -gle (2-1) gle -H 12

54 \ -H -0-gle (2-1)xyl 12

7 : gle : B-D-glucopyranosyl ; tha ; a-L-rthamnopyranosyl ; Ac : acetyl ; Me : methyl.
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Table 4 Name of oleanolicacid saponins
P fbamat HUUZE Substituent 2%k
No. Compound name R, R, Ref.
55 Ginsenoside Ro -glcUA (2-1) gle -gle 9,12-14
56 Ginsenoside Ro methyl ester -(6'-Me) glcUA (2-1) gle -gle 12
57 Ginsenoside-Ro-6'-butyl ester -glcUA(6'-Bu) (2-1)-gle -gle 12,17
58 Chikusetsusaponin IVa methyl ester -glcUA (6'-Me) -gle 12
59 Chikusetsusaponin IVa butyl ester -glcUA(6'-Bu) ~gle 12
60 Zingibroside R, -6'-methyl ester -glcUA(6'-Me) (2-1)-gle H 12
61 Zingibroside R, -6'-butyl ester -glcUA(6'-Bu) (2-1)-gle H 12
62 Polyacetyleneginsenoside Ro -(6'-PAE) glcUA (2-1) gle -gle 12

7 : gle : B-D-Glucopyranosyl ; glcUA : 3-D-Glucopyranosiduronic acid ;6'-Me:6'-Methylester;6'-Bu:6'-Butylester;6'-PAE :6'-Panaxytriol ester.

1.2 #FERMWE

R EEE AW YR GG Y MO
SEATAE W I R TR A ), AR T B AR
E , Gy EZE T R R BOR AR R, T LL S
FEA R MR, M AN S REE SR NS
B ? 4 AT Wang %2058 AU (- T
HX ] (GC-MS/MS ) BEAG I HY 2125 vh B 5 ¥ 4345 K 1
BT S AR B 20 3 A5 LA L IR 3 T 4 Fhar
Z W) B A L4 T-epi-cis-sesquisabinene ( 88 ) | far-
nesene (94 ) .new ginseng terpene alcohols(100) glob-
ulol (106) . Chen'™ | FE I 5 CO, HEHUI S % 5

LS RAMBLST 26 A~ B4t B 1 B HEF
9,12-+ /\Bk &k (116) >3,7,11-=H }:-1,6,10-
TR M (86) > B-Ar HS BE (103) > i it
(107) > FoxkelR (115) , FF B k3B i 9, 12- 1\
B -1 (104) 3,7, 11-=H 32 6, 10-+ —ff
=1 (105) (R R E(136) . Su %Y Ha s
S oy B S T WIMER S 5 Fhig R A e 21k
Y15 119 ~122) . fEESE NS LASHER
PERCT BRSPS AR ST R, B BT S vp i & 4
RAMB AR 5 K 5 iR o

RS ASHERBAS
Table 5 Components from volatile oil of GRRR

e FFs e/ F S 22 ik
Type No. Compound name Ref.
JE 63 3-Methylhexadecane 23
Hydrocarbons
64 2-Methylheptadecane 23,25
65 Icosane 23,25
66 Hexacosane 23,25
67 2,6,10-Trimethyldodecane 25
68 2-Methyliridecane 25
69 Tetradecane 25
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2:5% 5( Continued Tab. 5)
Sy P llac /B4 275 Sk
Type No. Compound name Ref.

70 Pentadecane 25
71 2-Methylpentadecane 25
72 2,6,10,14-Tetramethylpentadecane 25
73 Hexadecane 25
74 7,9-Dimethylhexadecane 25
75 2,6,10,14-Tetramethylhexadecane 25
76 Heptadecane 25
77 3-Methylheptadecane 25
78 Octadecane 25
79 Nonadecane 25
80 1-Ethyldodecane 25
81 1-(1,5-dimethylhexyl ) 4-(4-methylpropyl ) - (4-methylpropyl ) -cyclohexane 25
82 Nonadecene 25
83 1-Icosene 25
84 trans-Squalene 25
85 1,11,13-Heptadecatriene 23
86 3,7,11-Trimethyl-1,6,10-dodecanetriene 23
87 3-Methylene-7 ,11-dimethyl-1,6,10-dodecanetriene 23
Tjiies 88 7-epi-cis-Sesquisabinene 22
89 Cedrene 23
90 Alloaromadendren 23
91 Caryophyllene 23
92 Patchoulene 23
93 v-Elemene 23

94 a-Farnesene 23,22
95 Neoclovene 23
96 Germacrene 23
97 Calarene 25
98 Selinene 25
99 Bicyclogammaene 25
Alﬂi i%)ls 100 New ginseng terpene alcohols 22
101 Espatulenol 23
102 Stigmasterol 23
103 B-Sitosterol 23
104 9,12-Octadecadien-1-ol 23
105 3,7,11-Trimethyl-2 ,6,10-dodecatrien-1-ol 23

106 Globulol 22,25
107 Panaxynol ( Falcarinol ) 21
108 Panaxyndol 21
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2:5% 5( Continued Tab. 5)

Sy hacs llac /B4 2530k

Type No. Compound name Ref.
109 Panaxyntriol 21
110 Spathulenol 25
111 Ledol 25
112 y-Sitosterol 25
113 Viridiflorol 25
114 (R)-(-)-14-Methyl-8-hexadecyn-1-ol 25

Fattgfﬁffif )iﬁg;;iters 115 Palmitic acid 23-25
116 9,12-Octadecadienoic acid 23
117 9,12 ,15-Octadecadienoic acid 23
118 10,12-Hexadecadien-1-olacetic acid 23
119 Linoleic acid 24,25
120 Lauric acid 24
121 cis-Hexadecenoic acid 24
122 cis-Octadecenoic acid 24
123 Elaidic acid 25
124 Methyl linoleate 25
125 Methyl hexadecanoate 25
126 Octadecynoic acid 25
127 Dibutyl phthalate 25
128 Diisobutyl phthalate 25
129 Di(2-ethylhexyl) phthalate 25
130 13-Tetradecene-1-ol acetate 25
131 Butyl 9, 12-octadecadienoate 25
132 Methyl10, 13-octadecadienoate 25
{2 Ketones 133 2-Hydroxycyclopentadecanone 25
52 Aldehydes 134 9,17-Octadecadienal 25
g liF2¢ Anhydrides 135 Dodecenyl succinicanhydride 25
VK T ek
Prelsand s % Vianin & 2

137 Tocopherol 25
138 Methyleugenol 25
139 5-Allyl-1,2,3-trimethoxybenzene 25
140 2,4 ,5-Trimethoxy-1-propenylbenzene 25
141 2,2'-Methylenebis- (1,1-dimethylethyl) <4-ethylphenol 25
142 (1aR) -1a8,2,3,3a,4,5,6,7bB-Octahydro-1,1,3a8,7-tetramethyl-1 H-cyclopropylnaphthalene 25
143  1,2,3,5,6,7,8,8a-Octahydro-1,8a-dimethyl-7- (1-methylvinyl)- [1S- (1a,7«,8aa) ] naphthalene 25
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1.4.2 wk&

HEREEAS =L ST ZAERN—
PR IR, A — B ZFE/ER . Sun 5 %
WA SAEMEI T H L RS EAT UL — . Bt
SR T ANSHFEBG RN Z2ARET R
1.5 ZFMREBEEE

TELL S R b, 22 2008 s LR i A g
TR L AT AE B2 2 1 o 22 2 I SR 41 2 I R A I
g3, H A Ry 395 -2 B -A-nik R i (An &l 7
) PRI B F R S E NIRRT S %
W P 2T 2 P B M A AR I R A T R
W H B

[o]
OH
[
(®)

B7 EFEHEHE

Fig. 7 The structures of maltol

1.6 WETE
ASHRMETTRESETSEE, & AR
T AT HERL TR MIBTET M TR . Guo 27 FIHI
TR G 5 B8 TR R S T 1S v (ICP-MS) I 22 41 2 v
B A BRI A Ak VB R 8 R iR C R i O
E% 2 T2 2 Hh o e R A R .

2 OSHHEENE
2.1 ERGERKRIIME

M 2R S A S A W LR A U BRI
S MR SRR . R R B S
PAZ BB H ASHIEZH Rb, \Rd Rh, Rh,
Rg, \CK K21 Bt nl Bk e e '™ o IR
BFFEUE A A2 0 4F Re, SR e nf b il 34 ot
ORISR, EHT, X8 A 21 Re, SR /R Ak
FOAH B TEFHI LR e A 21 5 HioAlh
SRS OB RE P FH o L 380 s X £ 85 0989 200 M P
RO IR SRR AR N 3R, RIS 24 Rk, al 4l
il ER ESLAR P e R A 0 o £ R A Ecal09 FI
KYSEIS0 45t % R ARHUR I Pk Chen %5 23
NS RAY CK AT LU B PR 98 200 1) A 0 A 5
AWM MEEN. AR LIS B
Rk, A W4 Rey 740 LR 40 0 Fy 3 7+
Li 25 BF5 S BRET S 22 Wl 40 A 40 B 80 A i
Wa5R NK 40 ( natural killer cell) 74, I3 40 oA/ 2%-
2 (interleukin-2 , IL-2 ) J& PR X1 2 224 B AT 50 A6
P, R BE AR VSRR R H YL S 2R A —
SEFERE TL-2 VEE 2 A BT T R
2.2 mEH

AR R, A s/ DO T, s S
PR3 F L, TS A Sh i rb i 4i i s 20
LU A 5. B A AL B AL (superoxide  dis-
mutase ,SOD) Al P44 A S AL R 5, 20 Il BE X
ORE R, Li 25508 5 g 57 5 A A (H,0,) i
T HOe2 RO WLARAAAR S0 L 20 i 480 £ 10 38 458 45
AR A0 0 76 48 I KT 1 21 2 5 By wy 4 i) 2L R
i Sl (lactate dehydrogenase , LDH) \PJ % ( malon-
dialdehyde , MDA ) ) B& i, $2 & SOD 19 46 4 X Bel-
2/ Bax 1 LA L T 6 H,0, 1 5 ) 21 I M
VIR o N RN R R A I SN RN Yz
PrAALTHE, Liu 200 K BLLT 2 285 (RGPs) 1] I i3
P E A B K 3 Ak ¥ B ( glutathione peroxidase
GSH-Px) A1 SOD #y/KF-, i 1fiL 375 B 45 414U H i
FLAAL ) MDA (1935 52 AR A HUA B0 Yu
SESH PG C Ol B X AR R e A 21 2
M, IR 80% 1) L1 2 22 WE I 5 W T A6 VR ] i
S, Jin 25132 TSGR AR 21 B A 2 1
H Rey Al 2% 1-1 B4R L g 25 15 S 19 il 42



146 KIRF=YIBE R 5T K

Vol. 33

AR . LA B SCRRIS SRS e — e R |
HATES E (a0 DPPH [ d 3t 5 A d 5L 4t
AL 2 3R
2.3 JIE#E

Zeng %51 K BRLT B 4R B N 5 2 /N UL R A
WIS 0 PR VT, LR AT RE 5 LA S yse D R HE i |
T B 56, Lin'> 3 1 FE K 2L SR e L
JE S5 K BUHLAA Y SOD F1 MDA f4 55 ] 52 M) 2
BRI . Hou 570 BF5Y & BLLL 263 40 v & R ]
B ) E B 1 PR R R Y A A, R IR T 4L
S, ] LA P IE 225 R A i B 7
2.4 MES

Huang % 36 21 2 vk 2 R BURE 1547 /0N B
U572, 2 BAZ K3 ] B A 1 /) Lo 3 i
UK B IR ], IE DR 2R SURE 2R P 97 BE 1.
Huang"™ SR P S WIS L0200/ BIGHT
PEIFAEN, LSRR SO B35 LS RO i
/o
2.5 HERE

W PRI 4y s P 5 D00 AR e e 2 —, 70y
1 BUBEFRIE AT 2 HUBE PR o BE AR H 98 0, 22
RN =207 2B 2R ZR,HE,IHE
A e OB L R IR | Bl Dk o A BE AR A O R E. Qi
IR IAS Coy B RN LL SR BUYI AR 1 ALK
b/ INBRRLBE A P S 2 , JF 045 5 9 T et 24 —
RUNCR T Bh B4 15k Gy 85 7] i 4 I 21 2 i 1 4 B
Pyl AR/ BN TC & & 2/ NN IS . L
SRR LT S i NS AT CK 340 5 20 A
Z AT Rb, HA WY 50 R OB £ L 91 fig el K RRLAR
Ao Li TR T 212 ] B A A RS A
A H i =1 (iglyceride, TC) | v %% B2 AH [ i ( high-
density lipoprotein cholesterol, HDL-C) , 4 5 Ik %% &
HH [& 155 (1ow-density lipoprotein cholesterol , LDL-C) [
KF-, EL 2 MRS o BIR 21 2 At K Bl 1) 30 ok ok A+
TS HC(AL) B AR TR Mg AR 2, Kim %5 5%
I B SR S AL AR A i A £ 2 2 ) GS-E3D W]
N 7 HMIEE A 214 T i 2% SRR B 5 E R A DG
AR 2t 5240
2.6 MAFESEH

Han" ™ Y ABIFST 22 2 B Xt /1N BRURE L B 48 103 9 5%
M), 368 3 A I A A 48 s K BEBR AS T 5% 22 25 1 mT fig

IR TS S I /)N B P T £ B
Xof ST A AL BT SO, 30 DTSR 75 5 1 B /N
ANALFY IR SR T, Huang 25 0045 35 5 0% 25 i
ZLZ 5 J5 i 500 AT R/ )S BRUHR 35k 45 9 7 2 il ( ala-
nine aminotransferase, ALT ) | 2 B %% & [iff ( aspartate
aminotransferase , AST) 71§ 14 M /N BRUITIE MDA & &,
DAt A /N B AR G 1 P 7

2.7 HERA

Han %' i LT S ME BN S DA S
AP B (AT 7 2 e o Bt B R | B Jik o
FESERE ) B 5%, I 1) 3R A R A9 B 2k B fl. Hou
SELTUN R LT B AR PN S R S b TR
AT R ) DR 40 7 e S B S o Park 251
ML S NS B Rd Re .Rb, BAHUIEHIEN,
BB R s AR I O B AR i o i A AR o
3 4FiE

3 3 A A B AR B SCER AR B, XL S Pk
SRS AR IE DL R R R 2, R R R A
HA A2 L S TS PR B9 R AR R S B 4L
S2WE A2 W NG AR SO ST R A 5 3
LN E AL EEN HEIHAS X LS E AT
B, MRS LL S 00 25 B 1 2R AR BT S
£ HUMRE PR ORI , U BUI S EEE
YER 5SSt S E IR R BT, Han A bid
HUBHIl B REAEAE ]

FERH AR N, LS 20 A Rk
B, A0 Xu 2517 32 L A0 R 03 - DU G AT RAT
IR [ 3 356 5 33 ( UHPLC-Q-TOF/MS) 3% 73 #r £1. 2 i
FEWH & BT HED 21 2 vp AT B A7 75 b8 Ak S Wk Ak ™
Yo TRIBS, I 4 AR X 21 2 il 049 PR A T A, o
HFRIGEZ — TTEASHIR g, ZHn
T ML, Ying 5 SRS A #E
S EEIR ST U TATEA R S 00 ity i<k ) SR 0 T BT
XF B AN [] b Ok 0 21 2 405 20 2 vh Bk i b BR
JEUNT LT S A T AR AR R o by T LY
TELLSAR S B A2 BRIE PR R PR R I 5 AR SRR A o

S 30k

1 Chinese Pharmacopoeia Commission. Pharmacopoeia of the
People’ s Republic of China( H14E A\ RILFNE 25 HL) [ M].
Beijing; China Medical Science Press,2020:160.

2 Wang Y, et al. Textual research and modern review on gin-



Vol. 33

BT SE - 2L B0 200 S 25 BRAE BT S ik e

147

10

11

12

13

14

15

16

17

seng[J]. World Chin Med ( 1 # 1 EE %) ,2017,12.:470-
473.

Zhao JH. Research progress in processing and pharmacology
of ginseng[ J . Shanxi J TCM( ILiPH ) ,2012,28(3) :54-
55.

Qi LW, et al. Isolation and analysis of ginseng:advances and
challenges[ J]. Nat Prod Rep,2011,28 :467-495.

Wong AST, et al. Recent advances in ginseng as cancer ther-
apeutics ; a functional and mechanistic overview[ J]. Nat Prod
Rep,2015,32:256-272.

Zhou QQ, et al. Research progress on processing drugs meth-
ods, chemical composition and pharmacological activity of red
ginseng[ J]. Shanghai J Tradit Chin Med ( I+ [ 24 2%
) ,2016,50(2) :97-100.

Liu M. The effect cellulose, starch and amino acids on the
hydrolysis of ginsenoside [ D ]. Beijing: Chinese Academy of
Agricultural Sciences ( H[E A RM2EBE ) ,2013.

Yang XW. Triterpenoids in Panax ginseng [ ] ]. Mod Chin
Med (Hr EIBEACH2Y) ,2016,18(1) . 7-15.

Liu D,et al. Studies on chemical constituents of red ginseng
[J]. China J Chin Mater Med ( H [E Hr 252455 ) ,2011,36;
462-464.

Qiu N. Studies on the chemical constituents, fingerprint and
bioactivities of purple red ginseng[ D |. Changchun; Jilin Uni-
versity ( T HRK2%) ,2013.

Lee SM, et al. 20( R) -ginsenoside Rf;a new ginseng from red
ginseng extract[ J]. Phytochem Lett,2013,6.:620-624.

Zhou QL,et al. Chemical constituents of chinese red ginseng
[J]. China J Chin Mater Med ( /7 [E f 2 2% 35) ,2016,41 ;
233-249.

Yang XB, et al. Study on ginsenosides in the roots and rhizo-
mes of Panax ginseng[ J]. Mod Chin Med ( #7 =3¢ H125) ,
2013,15.:349-358.

Shi JJ, et al. Simultaneous determination of 17 ginsenosides
in different stored products of Ginseng Radix et Rhizoma
Rubra by UFLC-QTRAP-MS/MS[ J].J Instrum Anal (434
M4 ) ,2018,37:1294-1301.

Sun N et al. Effects of processing of ginseng on its chemical
composition and pharmacological effects [ J ]. China Pharm
(P EZYB) ,2016,27 :857-859.

Zhang M, et al. Research on chemical reactions during gin-
seng processing[ J]. China J Chin Mater Med ( H [& H1 24 4
%) ,2014,39.3701-3706.

Zhou QL,et al. Four new ginsenosides from red ginseng with

inhibitory activity on melanogenesis in melanoma cells[J].

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Bioorg Med Chem Lett,2015,25:3112-3116.

Guo N, et al. A new simple and fast approach to analyze
chemical composition on white, red, and black ginseng[ J].
Ind Crops Prod,2019,134.185-194.

Gyo In, et al. In situ analysis of chemical components in-
duced by steaming between fresh ginseng, steamed ginseng,
and red ginseng[ J]. ] Ginseng Res,2017,41:361-369.
Yoon SH, et al. Modification of ginsenoside composition in
red ginseng( Panax ginseng) by ultrasonication[ J]. J Gin-
seng Res,2016,40.300-303.

Chen Y. Comparative study on fresh ginseng,raw sun ginseng
and red ginseng[ J ]. Strait Pharm J ( V&£ Uk 24 2% ) , 2006, 18
(4):137-139.

Wang W et al. Analysis of volatile components in processed
ginseng by GC-MS/MS[J]. Chin J Appl Chem ( Ji; Fi 1k
#),2017,34:965-970.

Chen YS. Study on comprehensive extraction technologies for
utilization of red ginseng[ D]. Hangzhou ; Zhejiang University
(WL ,2010.

Su XD, et al. Research on dushen soup’s major chemical
compositions[ J]. Ginseng Res ( A ZF5%) ,2013,25(4) :
12-16.

Liu XF, et al. Analysis of liposoluble constituents of white
ginseng,red ginseng and american ginseng by GC-MS[J].
Mod Chin Med ( # E 3/t H124) ,2016,18(1) :76-81.

Qiao X. Research on the chemical constituents of black gin-
seng and comparison among black ginseng, white ginseng and
red ginseng[ D ]. Changchun . Jilin Agricultural University ( 7
Mgl R ,2012.

Zhang H et al. Study on sugar content characteristics of gin-
seng products[ J . Ginseng Res ( A2 57) ,2013,25(2) :
6-10.

Zhu LL, et al. Comparative analysis of ginsenosides and oligo-
saccharides in white ginseng (WG) , red ginseng ( RG) and
black ginseng (BG) [ J]. J Chromatogr Sci, 2019, 57 ;403-
410.

Lee SJ, et al. Structural characteristics of a red ginseng acidic
polysaccharide rhamnogalacturonan I with immunostimulating
activity from red ginseng[ J].J Ginseng Res,2020,44 .570-
579.

Cao GJ, et al. Changes of the content of arginine derivatives
of red ginseng at different stages of processing[J]. J Jilin
Agr Univ( F MRl K24 ,2001(3) :69-71.

Cao GJ,et al. Effect of processing Panax ginseng on conver-

sion of arginine[ J]. J Jilin Agr Univ( &AM ¥ 4R) ,



148

KIRF=YIBE R 5T K

Vol. 33

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

2003(2) .168-170.

Zheng YN et al. A new amino acid derivative from red gin-
seng[ J].J Chin Pharm Sci,1998,7(1) ;7-10.

Gao MT,et al. Research progress of arginyl-fructosyl-glucose
in Panax ginseng[J]. Lishizhen Med Mater Med Res ( i ¥
[El = [E 25 ) ,2017,28 :1979-1981.

Wang K. Study on pharmacokinetics of AFG in rats with dif-
ferent doses [ D ]. Changchun: Jilin Agricultural University
(ERR ) ,2014.

Sun YY ,et al. Contents change of dencichine before and after
ginseng processed with gardenia[ J]. Chin Mod Med ( [ 24
fREEZY) ,2016,23(23) ;12-14.

Wei JX. Studies on the constituents of korean red ginseng--
the isolation and identification of 3-hydroxy -2-methyl 4-py-
rome[ J]. Acta Pharm Sin( 22224 ) ,1982,17 :449-550.
Xu SX, et al. The isolation and identification of 2-methyl-py-
rone-3-0-B-D-glucoside from chinese red ginseng[ J]. Acta
Pharm Sin( Zj222£4% ) ,1986,21(1) :71-72.

Wang JF, et al. Studies on chemical constituents of red gin-
seng[ J]. Chin Wild Plant Resour ( " [E B A= A #) % U7 ,
2011,30(6) :55-56.

Guo JZ, et al. Simultaneous determination of content of 8
kinds of elementin the red ginseng by ICP-MS[ J]. Ginseng
Res( AZ:MH45%) ,2013,25(4) :25-27.

Wang CZ,et al. Red ginseng and cancer treatment[ J ]. Chin
J Nat Med,2016,14(1) .7-16.

Zhao L, et al. Immune effects and mechanism of ginseng[ J .
Cent South Pharm( H1Eg242%) ,2015,13:741-745.

Lin X, et al. Ginsenoside Rg; in combination with apatinib
promotes inducible costimulatory molecule-upregulated cell
immune response in lung cancer[ J]. Immunol J (955 2% 2%
i) ,2019,35.137-142.

Wang M, et al. Inmunomodulatory effects of ginsenoside Rg,
on tumors and its nano-drug delivery system[ J]. Chin Tradit
Herb Drugs( 1 #2%) ,2019,50.3729-3734.

Chen DY, et al. Advances in the research of pharmacological
effects and its mechanisms of 20 (R) -ginsenoside Rg, [ J].
Nat Prod Res Dev( KARy=#tot 5FF %) ,2019,31:1285-
1290.

Liu HH. The anti-esophageal cancer effects and mechanisms
of ginsenoside Rk; [ D]. Xi” an: Northwest University ( 7§t
K2#),2019.

Chen K, et al. Ginsenoside CK induces apoptosis and sup-
presses proliferation and invasion of human osteosarcoma

cells through the PI3K/mTOR/p70S6K1 pathway[ J]. Oncol

47

48

49

50

51

52

53

54

55

56

57

58

59

60

Rep,2020,43 :886-896.

Hong YN. Anti-breast cancer effect and mechanism of gin-
senoside Rk, [ D]. Xi’an; Northwest University ( P41t K%) ,
2019.

Liu YN. Preparation of ginsenoside Rg; and its anti-gastric
cancer anti-breast cancer effects[ D ]. Xi’an: Northwest Uni-
versity ( FidbK2%) ,2019.

Li HW et al. The effect on immune function of red ginseng
polysaccharide extract in immunosuppressed mice [ J]. Agr
Sci J Yanbian Univ ( 31 K2R 22244 ) , 2012, 34.330-
333.

Li XH, et al. Protective effects of red ginseng on H,0, in-
duced oxidative stress injury in rats cardiomyocytes of H9c2
[J]. Jilin J Tradit Chin Med ( 75 #kH1 £24) ,2019,39.772-
776.

Liu JW et al. Study on antioxidant ability of red ginseng pol-
ysaccharide in mice[ J]. China Food Addit ( H =& 5 7
51),2019,30(9) :68-71.

Yue CY et al. Study on the antioxidation of red ginseng poly-
saccharide in vitro [ J]. Lab Sci ( 3£ 56 2= £} 2% ) , 2019, 22
(1) :49-52.

Jin XJ, et al. Protective effects of red ginseng saponin Rg, on
oxidative stress damage of nerve cells induced by 1-methyl-4-
phenylpyridiniumion[ J ]. J Med Sci Yanbian Univ ( %E 31 K
AR ) ,2017,40:238-241.

Zeng LL,et al. Anti-aging effects and mechanism of red gin-
seng extract on d-galactose induced aging mice [ J]. Chin
Pharm J (2557 2¢5k) ,2018,53:1470-1476.

Liu QX. Anti-aging study of red ginseng components[ D ].
Changchun; Jilin Agricultural University ( 7 ARA 0\ K 2%) ,
2016.

Hou W, et al. Anti-ageing effects of red ginseng on female
Drosophila melanogaster [ J]. J Cell Mol Med, 2020, 24
3751-3755.

Lee MR, et al. Effect of red and black ginseng on cholinergic
markers , presynaptic markers,and neurotrophins in the brain
of aged mice[ J]. Food Sci Biotechnol ,2017,26:1743-1747.
Huang BL, et al. Effect of no-ginsenoside argininyl-fructoyl-
glucose in red ginseng on mice’s fatigue and immunizition
[J]. Chin Pharm J( " [E 25242 2%7) ,2016,51:1296-1301.
Huang C. Analysis of the effect of ginseng and its processed
products on hypoxia and fatigue resistance in mice[ J]. Chin
J Clin Ration Drug Use ( IIfi & & BEH 25 475 ) , 2019, 12
(12):101-102.

Qi X, et al. Effects of red ginseng extracts irradiated with



Vol. 33

BT SE - 2L B0 200 S 25 BRAE BT S ik e

149

61

62

63

64

65

66

% Co-y on type 1 diabetes mice[J]. Food Mach ( £ 5 51
) ,2019,35(11) :171-175.

Li RG. Effects of ginseng polysaccharides on metabolism of
ginsenoside and the synergistic effect of ginsenoside and red
ginseng polysaccharide for diabetic treatment [ D ]. Chang-
chun ; Changchun University of Chinese Medicine (%5 f1 &
25 K2%) ,2019.

Li SJ, et al. Effect of red participation in fermentation of red
ginseng on blood lipid and antioxidant activity in rats with
high fat die[ J]. Chin J Vet Med ( H[E#EEZ45E ) ,2016,52
(6):99-101.

Kim GW et al. Pectin lyase-modified red ginseng extract im-
proves glucose homeostasis in high fat diet-fed mice[ J]. ]
Ethnopharmacol ,2020,249 .112384.

Han Y. Protective effects and molecular mechanism of maltol
on acute liver and kidney injury in mice[ D ]. Changchun ; Ji-
lin Agricultural University ( 5 #R4 0l K 2) ,2016.

Huang JJ, et al. Studies on the protection effect of alcoholic
liver injury in mice from huancuilou korea red ginseng com-
pound[ J]. Ginseng Res( AZff5Y) ,2016,28(6) :5-8.

Han MJ, et al. Effects of red and fermented ginseng and gin-

67

68

69

70

71

72

senosides on allergic disorders [ J]. Biomolecules, 2020, 10
(4) :634.

Hou JH et al. Anti-acne properties of hydrophobic fraction of
red ginseng( Panax ginseng C. A. Meyer) and its active com-
ponents[ J]. Phytother Res,2019,33,:584-590.

Park HJ,et al. Anti-obesity effects of ginsenosides in high-fat
diet-fed rats[ J]. Chin J Integr Med,2019,25:895-901.

Xu FL, et al. Study on chemical constituents of radix ginseng
destillata alcohol extract by UHPLC-Q-TOF/MS[ J]. Tradit
Chin Drug Res Clin Pharmacol ( 12487 24 51l K 25 3 ) |
2015,26:529-534.

Ying XH, et al. Rapid analysis of multi-components of gin-
seng radix et rhizoma rubra based on near infrared spectros-
copy[J]. Chin J Mod Appl Pharm ( rfv[E 3R FH252%%) ,
2017,34.1377-1384.

Zheng X, et al. Determination of total reducing sugar content
in red ginseng and preparation of limit value[ J]. World Lat-
est Med Inf( tH A 507 B 205 B0 ) ,2018,18(61) :94.
Chen ], et al. Determination of total reducing sugar content in
red ginseng and preparation of limit value[ J]. J Chin Med
Mater( 124544 ) ,2016,39:2426-2429.

(EEH 113 1)

17

18

19

Zhang ], Cheng X, Yang H, et al. Neuroprotective effects of
kaempferol against 2VO-induced chronic cerebral ischemia in
rats[ J|. Chin J Pharmacol Toxicol ( HP [E 24 il ¢ 55 35 Bl 2 4
%) ,2016,33.1028-1029.

Luo MX, Luo D and Zhao WH. Research progress on pharma-
cological action of quercetin [ J]. Chin J Ethomed Ethno-
pharm ( FP [ R % R R EE25) ,2014,23(17) :12-14.

Hu X,Zhou M, Hu X. Protective effects of tan IIA on brain

injury induced by cerebral ischemia-reperfusion in rats and

20

21

its effects on energy metabolism[ J]. Chin J Clin Pharm ( /1
s R 25242448 ) ,2006,15:176-179.

Zhu W ,Qiu W, Lu A. Cryptotanshinone exhibits therapeutical
effects on cerebral stroke through the PI3K/AKT-eNOS sig-
naling pathway[ J]. Mol Med Rep,2017,16:9361-9366.
Zhao Y, Fu B, Zhang X, et al. Paeonol pretreatment attenu-
ates cerebral ischemic injury via upregulating expression of
pAkt,Nrf2 ,HO-1 and ameliorating BBB permeability in mice
[J]. Brain Res Bull,2014,109.:61-67.





