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Effect of Steaming Time and Pressure on Contents of Six Ginsenosides in
Ginseng Radix et Rhizoma by UPLC-QqQ-MS/MS
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[ Abstract | Objective: The processing method of red ginseng was determined by comparing the effects of
different steaming time and pressure on the total content of six ginsenosides. Method: The contents of ginsenoside
Rg,, Re, Rf, Rb,, Rc and Rb, were determined by ultra high performance liquid chromatography-triple
quadrupole tandem mass spectrometry ( UPLC-QqQ-MS/MS). The Waters ACQUITY UPLC BEH C; column

(2.1 mm x100 mm, 1.7 pwm) was used. The mobile phase was 0. 1% formic acid aqueous solution (A) and
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0.1% formic acid acetonitrile solution (B) for gradient elution (0-4 min, 81% -79% A ; 4-6. 3 min, 79% -75% A ;
6.3-6.5 min, 75% -71% A; 6.5-9.5 min, 71% A; 9.5-16.5 min, 71% -68. 5% A ; 16.5-16. 6 min, 68. 5% -60%
A; 16.6-19 min, 60% -100% A). The flow rate was set at 0. 4 mL-min "' and the column temperature was set at
35 °C. The mass spectrographic analysis employed electrospray ionization ( ESI) and negative ion collection mode
with capillary ionization voltage of 2.5 kV, desolvation temperature of 350 °C , desolvation gas flow of 700 L+h~'
and cone gas flow of 50 L+h™'.
collection range was m/z 100-1 500, detection was performed by MRM mode at m/z 799. 59-637. 49 for ginsenoside
Rg,, m/z 945.54-475.79 for ginsenoside Re, m/z 799. 59-475. 49 for ginsenoside Rf, m/z 1 107.59-783. 97 for
ginsenoside Rb,, m/z 1 077. 58-783. 96 for ginsenoside Re, m/z 1 077.75-191. 19 for ginsenoside Rb,. Result:

Multiple reaction monitoring (MRM ) mode was used to collect information, the

When the steaming time was 3 hours, the total mass fraction of six ginsenosides in each sample group was 7. 099 8-
16.768 5 mg-g ', and the total amount of the six ginsenosides in atmospheric steaming was 2. 5-12. 6 times of that
in pressurized steaming, which was obviously better than that in pressurized steaming. Conclusion: Under the

conditions of this experiment, the best processing method of red ginseng is atmospheric steaming for 3 hours with

fresh ginseng.
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fresh ginseng; sun-dried ginseng; steaming; ginsenosides; pressure; time; ultra high

performance liquid chromatography-triple quadrupole tandem mass spectrometry ( UPLC-QqQ-MS/MS)
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Table 1 Processing methods of red ginseng samples under different steaming time

Mt Ho il Iy v
A ZA I AGSEAZ BT RSP HI3EH 1,2,3,4,5,6,7,8 b, AR
CE O SE TP A S TR S 1,2,3,4,5,6,7,8 b, T AR
BEAS R B 0 BE NS VIR R, A SR 1,2,3,4,5,6,7,8 b UK, TR
R BUEIT S, BT H 0 SLR AT R R T, A6 S T BT, 56 1,2,3,4,5,6,7,8 b UK, T4
SEAZHERWHA  BBEASDE L ~8 h FRIRIOLS BRI YT T
EWBRFYA  BUESAEL-8 b TRI0AS B AT, T4
2.1.2 ARZEGIEHASHS BuEREEAS A FEREEATH S 3 5.

W2 25 40 HEAT ML), AR RS B M ol J5 ik DL 3% 2, 4%

®2 AEEHENDISHROEE T E

2.2 XMEEERAH S DRREREASEE

Table 2 Processing methods of red ginseng samples under different steaming pressure

FAE S0 61 D5 vk

g NS0 R A 7% ot NS, BT RN, R 3 h XK 10,20,30,40,50,60,70 kPa Z il 3 h, BUH , T4

LN BASSKGE A A 2 B TR R, R 2646 3 h &k 10,20,30,40,50,60,70 kPa ZE 4 3 h, B, T4

(YN D g S RN S DI AR, BT R AR N, B TR 3 h K OnJE 10,20,30,40,50,60,70 kPa ZE il 3 h, B,
T

A2 FInE 2% WA 2 AL A A, T4 B EMS R B TR ER N, % EZEH 3 h X Jin & 10,20,30,40,50,60,70
kPa ZE il 3 h BUH , T8

it NS EZE G Y] B HUEE N S5 B 10,20,30,40,50,60,70 kPa 7%l 3 h THRJG 405, LG - IR B R, T8

A W0 R 26 05 U1 A

B A Bl 20 )R & I 10,20,30,40,50,60,70 kPa ZE4] 3 h TR LS LG DI T, T 4%

Rg, ,Re,Rf,Rb,, Re, Rb, % I it i &, ] 70% s
i B OF 8 4%, 4% T & Uk BE 43 i) A 0.223,0. 198,
0.194,0.215,0.460,0.432 g-L~" %t 18 5 i 4 Wi,
AT, 0.45 pm SALUE BEUE L, & H o A 2 IR
R 6 Bl R A WS L T0% FEE L RN 2
4 Rg,, Re, Rf, Rb,, Re, Rb, [t & ¥ & 43 51 &
22.3,19.8,19.5,21.5,46.0,43.2 mg-L ' IR & %t
RS AW o

2.3 MEEAAE R E A BCT B S R LS B
e, 2ok DU R B PRI 1. 0 s JBCEE i i, DO, K
AR 2.5 g% o B HEURE R T RS,
A 20 55 70% W, FoE i, RT3 1 b A B
SE LR, N 70% F AN f R I Al R
AUk, 28 0.45 pm AL UE B U8, 1E S kil A i

W, T4 CAR IR

2.4 fai% %k ACQUITY UPLC BEH C, A ¥k
(2.1 mm x 100 mm,1.7 pm),#i 34 0. 1% H g 7K
W (A)-0.1% WFR LG H W (B) B8 FE VR (0 ~
4 min,81% ~79% A;4 ~6.3 min,79% ~75% A;
6.3 ~6.5 min,75% ~71% A36.5 ~9.5 min,71% A ;
9.5~16.5 min,71% ~68.5% A;16.5 ~16.6 min,
68.5% ~60% A;16.6 ~19 min,60% ~100% A) , Vi
# 0.4 mL-min " FEiE 35 CgERERE 1 pL.

2.5 Jilh &0 MR RmEE B 7R (ESD) Al
B RER, EAME R B R E 2.5 kV, RE RS
HEJE 350 °C, BEIAFIACHE 700 Leh ™' HEFL A &
50 Loh ™" 2 52 1 W (MRM) 455 5XCR 46, R &
T m/z 100 ~ 1 500, 3 4 J5T 3% 5% 1 W.3% 3,6 Ff
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Table 3 MS detection parameters of six ginsenosides in Ginseng

Radix et Rhizoma

ANZ R Rg,  5.11 799.59 ~637. 49 72 30

AS BT Re  5.39 945. 54 ~475.79 60 51
ASRIFR 9.13 799. 59 ~475. 49 78 38
ANZ B Rb, 12.99 1 107.59 ~783.97 60 51
AZHFF Re 14.19 1 077.58 ~783.96 60 46
AZ2H Rb, 15.71 1077.75 ~191. 19 60 51
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ALC X BB, D KM 1 AS BT Re 20 ASEAF Rei3. A
ZBAF R4, ABRFF Rb, ;5. AS R Re;6. ASRTF Rb,

Bl £WSHRZER6CHMASEFLEMSH MRM X (A,B)F1E
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Fig. 1 MRM model (A, B) and total ion current ( C, D)

chromatograms of six ginsenosides in steamed slices of sun-

dried ginseng

Rb,,Re, Rb, F 5 & & 4 % 4 5 & 0.926, 2. 06,
0.319,1.95,4.27,2.10 mg-g ' ,RSD {K¥k 3. 4% ,
1.0% ,1.3% ,1.4% ,3.5% ,1.6% , WX EEE
PR

Table 4 Linear relationship of six ginsenosides in Ginseng Radix et Rhizoma

A I 9 5 it LMV /g1 r ERR(LOQ) /g L7
AZRBAT Rg, Y =19 542.5X - 131.650 0 0.0022~0.1115 0.999 7 0.002 2
A3 BT Re Y=42779.4X +67.182 2 0.001 9 ~0.198 0 0.999 6 0.001 9
ANZ 24 Rf Y =134 809.0X +211.028 0 0.001 9 ~0.038 8 0.999 7 0.001 9
ANZ B AT Rb, Y =66 384.2X -213.962 0 0.002 2 ~0.2150 0.999 6 0.002 2
AR Re Y =20 696.2X -23.707 1 0.004 6 ~0.460 0 0.999 5 0.046 0
ANZ 1T Rb, Y=37337.3X-6.710 3 0.004 3 ~0.432 0 0.999 9 0. 004 3
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FHIS , BEGS W ACAL W | i g o 32 vl 1

FEA S A ) BE#E I, i T ACQUITY UPLC
BEH C, {43+ (2.1 mm x 100 mm, 1.7 pum) 5
Waters ACQUITY UPLC BEH C {04 (2.1 mm x
50 mm,1.7 pm) . Cg 3%k 5 G 2 6 A b0y be ke
JE 8 ANk, M C o (185 A B A 31 fF A b B e Ja T R
18 Ml . B M MER A, Cy {038 A1 38 A 20 B 55 A 1k
Py o AP R SR ) — 2 5 € (B3 A T S 20 A 58 B R
YT arE g Ry —2, P, Cy Bk E S
B R 5312 W Jo , AH S AR S 43 T o 55708 8 ) o
WH C kAR fl o B o NS 3 2 AH
X3 F R, FEBURR R, C (g8 A To ik
AG T A R B T Cy A A 1 XX 6 Fh
BRI Y RO B O A R R C 3B

TEARFIFRPEZEGIAT RAX —ME&, 455
6 N2 5 S 1 & B B, E Y S
Y AD gi DO RCF SRR W 5 T Y 5 B, H AT, H ke
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Table 5  Recovery test for determination of six ginsenosides in

Ginseng Radix et Rhizoma

o FEA e e e
PN ipE it EFL;; AR WA MR FHE RSD

/g ; /mg /mg /% / % /%
mg

AZ B4 Rg,  1.023 0.947 0.714 1.657 99.4 99.6 1.1
1.019 0.944 0.714 1.644 98.0
1.006 0.932 0.714 1.649 100.4
1.011 0.936 0.714 1.641 98.7
1.017 0.942 0.714 1.655 99.9
1.021 0.945 0.714 1.667 101.1
ANZ A Re 1.023 2.107 1.58 3.703 101.0 100.1 1.0
1.019 2.099 1.58 3.670 99.4
1.006 2.072 1.58 3.633 98.8
1.011 2.083 1.58 3.682 101.2
1.017 2.095 1.58 3.686 100.7
1.021 2.103 1.58 3.672 99.3
ANZBAF RI 1.023 0.326 0.31 0.631 98.4 99.3 1.4
1.019 0.325 0.31 0.635 100.0
1.006 0.321 0.31 0.624 97.7
1.011 0.323 0.31 0.628 98.4
1.017 0.324 0.31 0.634 100.0
1.021 0.326 0.31 0.640 101.3
AZ B Rb, 1,023 1.995 1.55 3.523 98.6 99.9 1.1
1.019 1.987 1.55 3.526 99.3
1.006 1.962 1.55 3.515 100.2
1.011 1.971 1.55 3.543 101.4
1.017 1.983 1.55 3.518 99.0
1.021 1.991 1.55 3.553 100.8
ANZ B Re 1.023 4.368 3.31 7.731 101.6 99.4 1.5
1.019 4.351 3.31 7.648 99.6
1.006 4.296 3.31 7.622 100.5
1.011 4.317 3.31 7.564 98.1
1.017 4.343 3.31 7.580 97.8
1.021 4.360 3.31 7.640 99.1
AZHBEHF Rb, 1.023 2.148 1.73 3.871 99.6 99.5 1.1
1.019 2.140 1.73 3.851 98.9
1.006 2.113 1.73 3.862 101.1
1.011 2.123 1.73 3.820 98.1
1.017 2.136 1.73 3.874 100.5

1.021 2.144 1.73 3.857 99.0

HRTASHI RENREZ, NN RERAS
AYEER RS, 2R AR, NS =R
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Fig. 2 Variation trend of total content and R value of six

ginsenosides in Ginseng Radix et Rhizoma under different

steaming time
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Fig. 3 Variation trend of total content and R value of six

ginsenosides in Ginseng Radix et Rhizoma under different

steaming pressure
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