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Analysis on Ginsenosides of Dry Radix Ginseng and
Purplish Red Ginseng with UPLC-MS-MS

QIU Nan-nan, LIU Jin-ping, SU Hang, DONG Gang, LIU Hai-yan, LI Ping-ya"
(Institute of Frontier Medical Science of Jilin University, Changchun 130021, China)

[ Abstract | Objective; To clarify special constituents of purplish red ginseng, the kinds and content of
ginsenosides in dry radix ginseng and purplish red ginseng were determined by UPLC-ESI-MS-MS method in this
paper. Method: Waters ACQUITY UPLC BEH C,; (2.1 mm x 50 mm, 1.7 pm) column was used with mobile
phase consisted of 0. 1% methanoic acid - acetonitrile ( gradient elution). The column temperature was set at 30
C. MS conditions: ESI, the negative electrospray ionization mode. Result; Compared with the dry radix ginseng,
the kinds and content of ginsenosides in purplish red ginseng had changed, the content of 20 (S) -ginsenoside
Rg,, 20 (R) -ginsenoside Rg,, 20 (R) -ginsenoside Rh,, 20 (R) -ginsenoside Rg,, Rk,, Rg,, Rd, Ro and
zingibroside R, increased in purplish red ginseng. Conclusion: Great changes of saponins have been obviously
found in processing ginseng to purplish red ginseng. Special constituents of purplish red ginseng could be produced
in ginseng processing.
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1 ##

Waters ACQUITY UPLC # & % AH (0% 1 &
LU oM EERE RS NN E RS,
Masslynx 4. 1 {4,3% T /E ¥, ; Waters Xevo TQ-S 55k Py
FATF IS (£ E Waters 23 7] ) , RE-52 RBUJig % 78 &
ACC 2 AR AL ZR T ), KQ-250B A 74 ik ¥ Bk
(RIS ARAR) ,FAT104N B H F K
(b R R % B AR AT PR 2 | ), RCT-3200
RUB A AR (KA SRR R AR AT 5
DAL B R 22 AR T) o

M R (a4l 7 [E Fisher 23 7)) , 7K M
afizk, FoAt i 3K R X R o B 2, R 2 (S
110713, 5 A BB S EH M AR AR, K495
(5 110820, M R E S ER BN A RAA) o
2 AERE&ER
2.1 AR A A IS R L S kR
(LU0 ) 429 0.5 g, K% B e, R % AW BE
25 mL,#AH ALH ( T3 100 W, 451 %40 kHz)45 min,
BV, R RN UK ) T, #5450, 48 0.22 pm fif
FLUERE , B S g, B A5
2.2 i % {F Waters ACQUITY UPLC BEH C,,
(2.1 mm x 50 mm,1.7 pm) @iEH, #iE 30 C &
SRR E 15 CL Wik 0.3 mL-min ', JEFE R
4 pL,JishH A (0.1% L) -B (L) , BB Vet ,
VEMLRE P OLER 1,

F1 REEREEREF

t/min Wh A A/ % WA B/ %

0 95 5

9 75 25
18 65 35
24 55 45
29 45 55
33 35 65
35 30 70
37 30 70

2.3 RIS RIS R TR (ESD , U Tk
AL R E m/z 100 ~ 1500, 40 % H Ik
3.0 kV, HEFLHLE 40 VPR 150 °C, JBi % 50 il

.92 .

J¥,400 C, LA A, 150 Leh ™" i 50 A &
800 L-h ™' &< fE 0. 15 mL-min "'

2.4 EWMSAEA S 0ETROERLEEFS
() UPLC-ESI-MS-MS Jit 3% 9 J& FAH X & & A2
LT S8 5 UPLC-ESI-MS-MS 4 55 T {0 33% & 4y

LA 1,

0 5 10 15 20 25 30 35 40
t/min

E1 £W$(A)%45(B) UPLC-ESI-MS-MS BB Fif ta i
A &4 S F 2 A5 5 1) UPLC-ESI-MS-
MS [T 3% 5 J8 S A XS & s e R Wk 2 ~ 4,
Rk2 EBSMEISHEFTETFEEIN
UPLC-ESI-MS-MS #iE R 3 &E

Ig o/ %
No. & M —

/min S K%
1 12.37 AZ R RS 800.7 0.233 0.084
2 13.11 =L2HR, 770.7 0.269 0.019
3 13.89 20 (S)-AZ %21 Rh, 638.7 0.055 0.085
4 14.04 20 (S)-AZ B Re, 784.7 0.005 0.016
5 14.42 20 (R)-AZRH Rh, 638.7 0.043 0.246
6 15.90 AZ A Ro 956.7 0.281 0.375
7 17.51 ZR=+LtH R, 794.7 0.017 0.166
8 17.76 A& 53 Rd 946.7 0.070 0.156
9 20.97 KH 666.7 0.059 0.036
10 21.12 AZRAF Rg/F, 766.7 0.086 0.093
11 21.53 k4 666.7 0.214 0.214
12 23.15 20(S)-AZHH Rg, 784.7 0.194 0.306
13 23.51 20(R)-AZRBH Rg, 784.7 0.053 0.215
14 25.25 K 596.7 0.064 0.063
15 26.42 FH 572.7 0.082 0.056
16 27.28 AZRAF Rk, 766.7 0.195 0.286
17 27.70 AZRAF Rgs 766.7 0.178 0.336
18 36.30 K 28.7 0.059 0.216

2.5 AEWPSHEL S NS BT
W2 rpAs I & R S A S 217 A REL Ro, Re,
Rb,,Re,Rb, Rk, ,Rg,,20(S)-AZ 21 Re,, =L &
1 R, ,R,, LB L AZ 24 Rb,, Z B A S AT Re
o BEAMER I R = L2 Ry OAS R
1 Rg, .20 (S)-AZ A7 Rh, .20 (R)-AZ 2 if
Rh, Z2k=-LH#H R, .Rb; .20(S)-AZ 21 Rg,,Rd,
20(R)-ANZHAY Rg, FifH NS BAT Rg/F, . LTk
ANZBAF Rb, Lk A Z 21 Re LWk A S 2
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x3 EWSHhHHCHEFERSMN
UPLC-ESI-MS-MS #iE R A8

No. tp/min  fLA&Y) M %
1 8.30 =LEHR, 962.7 0.022
2 8.51 =-lLBEHR, 932.7 0.105
3 8.92 AZRAF Rg 800. 7 0. 001
4 8.98 AZ 1 Re 946.7 0. 506
5 14.86  AZE1F Rb, 1108.7 0.942
6 15.65 A& 23 Re 800. 7 0.312
7 16.50  AZE 1 Rb, 1078.7 0.371
8 16.76  AZREAf Rb, 1 078.7 0.086
9 17.28  Z Witk AZ 24 Rb, 1150.7 0.231
10 17.88  Z Witk AZ R H Rb, 1120.7 0.015
11 18.48  ZWifk AZ R4 Re 1120.7 0. 136
12 19.71  Z itk A S 29 Re 988. 7 0. 093
13 20.63  ZEHk A S B Rd 988. 7 0.019

x4 a5 HMEBRB SR UPLC-ESI-MS-MS #iERIFE

No. tp/min L5 M SR %
1 7.80 AR C 656.7 0.071
2 8.25  FKHl 656.7 0.170
3 11.04  AH 638.7 0.113
4 11.46 £ 638.7 0.145
5 13.55  ikI3-38-60-125,20 ,25-F 494.7 0.028
7 16.17  F%H 802.7 0.097
9 18.37 &K/l 800.7 0.031
19 19.78  PHESRATF, 782.7 0.046
11 20.05 20(R)-AZEIF Re, 784.7 0.116
12 21.50 KA 666.7 0.214

T Rd DL AR A6 &9 .

SEX Y NEIR-SAE 2tk 3l iRs £ 3= PN
2B R 20(S)-AZ 21 Rg, 20(R)-AZ B
Rg, 20 (R)-AZ 2 1f Rh, .20 (R)-AZ 21 Rg,,
Rk, ,Rg;,Rd,Ro, ZHR =L R, FFMA7 24 ; & &
BIRMWAZ BTN =LEH R, AZ 2T Rf,20
(S)-AZHE1F Rhy, AZ B4 Rg,/F, .20 (S)-AZ
BF R, AZHBAF C 3515-38-6a-123,20 ,25-H i
WS B F, 451 A2 217 Rg,,Re,Rb,,Rb,,
Rb,,Re, =L R R, ,R, LK 2L A S 2R
BRI 1
3 itig

R S d, Kkl th AR A2 B Re,
Rb, ,Rb, 1 Rb, %5545, J5 PRI R Ry HE 20 43 4% 4%
TR A, 20 437 A vy WH 4 7K i 77 A2 NS AT Rd, 524K
fife 7= A T B IR R B 20(S) - A S B Re,
FI20(R)-ANZ B Rg, —Xf 220 R KL XA 2
B Rk, Fl Rgso HAMIZLE 20 (R)-AS B
Rg, Frit Wi 3 £, nl A\ 2 i Tad 72 v & A= g 75

A E R RS REREr o X T A AS R
T Re =L R, Ry R 0I5 2 HobE 58 &
T SR SLRERR ) Re,  Rhy REL = ERFF R, AT
Kt o 3T FFEOR TR AL HF Ro 09 R A 7 4 24K
=L RLVFUAEZLS P ZRIR=LH R, & &
frin. ANZ2H Ro (& A4 Frim, ol G & %
SN T BRI A T T — 20

A L B S5 R ] M R A 2 n T it e, &
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