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Process Optimization of Panaxadiol in Ginseng Hydrolysate
and Its Content Determination by HPLC-ELSD
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Abstract: The determination method-of panaxadiol in Ginseng hydrolysate was established by HPLC-ELSD. The optimal
hydrolysis condition of panaxadiol was'investigated. For HPLC-ELSD,an Agilent ZORBAX SB-C,; column (4.6 mm X
150 mm,5 pm) was applied sthe mobile phase consisted of acetonitrile-water (75:25) , Hybrid method: offline hybrid,
the flow rate was 0.8 mL/min, the column temperature was 30 °C ,the drift tube temperature of ELSD was set at 85 C,
and the flow rate of air was 2.6 ml/min. Based on panaxadiol content,the hydrolysis process was optimized from three
aspects : the amount.of hydrochloric acid,the hydrolysis temperature and the hydrolysis time. According to the regression
equation,, it was found that as for panaxadiol , the linear detection range was 0.494-1.978 g (R* =0.9998) ,the recov-
ery was from 98. 79% -1012:37% , and the relative standard deviation was 1.07% (n =6). Under the determination
method , the optimal hydrolysis conditions were ;acid concentration control at 5% ,hydrolysis temperature 80 °C ,and time
was 3 hrIn conclusion,a HPLC-ELSD method for determination of panaxadiol in Ginseng was established for the first
time’, the method was reliable and easy. The optimized process provided scientific basis for the comprehensive exploitation
and utilization of panaxadiol.
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Fig. 1  Chemical stuctures of saponins (20S) (R, =R, = sugar-based) , protopanaxadiol (20R) and panaxadiol
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Table 1  Evaluation of linearity of different methods
WR7S [ = 77 AHOC R AL LA
Method Regression equation R? Linear range
Wi AP 1 R i -
Condition 1 Linear of different concentration Y=1.2879X+3.2592 0.998 1 0.330 ~4.121 pg
AR i
Linear of different volume Y=1.3087X +3.263 3 0.999 9 0.494 ~3.297 pg
D5 2 2 AN i 2t _
Condition 2 Linear of different concentration Y=1.5218X+3.1332 0.997°6 0.330941%L e
KRR .
Linear of different volume Y=1.5287X +3.199 1 0.999 6 0.494 ~3.297 g
LR 1 PANINGE S5 T ORI R R I e 2.3.3 A ein =

[l 5 FE, I GE 21 1 (75% 5K W) R =
0. 9999 , M 5E 4512k 2 (80% Z 5 K7 ) R* = 0. 999
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M A7) S sh A I ST B A8 R By s e, 45 R L% 2,
WA 0..8.0.9 mL/min B R* 43 5124 0. 999 5 .
0.999 7% 5 4.2, 451 2. 446 mg/g, K S AH &
e EBI GG DA B 8, e e 8 s A O it
4 0.8 mL/min,
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Table 2 Evaluation of different flow rate of mobile phase

LA B HIFA TR
ow rate of Regréssion equation R Mass fraction
mobile phase (mg/g)
0.6 mL/min =1.380 8X'+3.063 4 0.998 8 2.425
0.7 ml/min Y=1.3583X+3.072 1 0.998 6 2.388
0.8 mL/min =1.3174X +3.080 2 0.999 5 2.451
0.9 mL/min Y=1.3381X+3.068 1 0.999 7 2.446
1.0 mL/min Y=1.279 5X +3.081 1 0.999 1 2.400
1.1 mL/min Y=1.3053X+3.0829 0.999 1 2.457
1.2 ml/min Y=1.246 6X +3.083 0 0.999 1 2.422
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BRI, S5 R IL3R 3, RFAEE AT, R =
0.999, 45 & & #,30.35 CHf & w0 T H A4,
Ry, =0.9997 > Ry, =0.9994,30 C [n] 5 J5 F&
AIERAEDL T 35 CRYZtE , LA BORE IR M AL 118
iz, SO B AR AL Y 30 °C
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HEEERS IR 230 2 80 85,90 95,100 °C,
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2.4.1 AR SR A &
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Table 3  Evaluation of different column temperature

Bl ) B HERA R
Column temperature Regression equation R? ass fraction
(mg/g)
25 C Y=1.686 6X +2.802 6 0.999 4 2.407
27.5C Y=1.6842X+2.8051 0.999 3 2.433
30 C Y=1.724 8X +2.799 8 0.999 7 2.468
32.5C Y=1.6957X +2.800 4 0.999 0 2.432
35 C Y=1.7052X +2.821 6 0.999 4 2.515
x4 TREBEREER
Table 4 Evaluation of different drift tube temperature
BRI [ 5 75 it AHIEFREL LM
Drift tube temperature Regression equation R* Baseline noise
80 C Y=1.4779X +3.017 1 0.999 7 SE-#4 Stable
85 C Y=1.5314X+2.909 8 0.999 5 V£ Stable
90 C Y=1.5195X+2.9115 0.999 1 %2 Stable
95 C Y=1.508 3X +2.901 5 0.997 5 SFE-#a Stable
100 <C Y=1.540 1X +3.052 5 0.979 5 K sh% K Fluctuation Large

Sprf, AR AT IE T BEAR B 4 WK, Bk 30 mL, &
FFIET R . 10% 2ok =ik, B 78 K hzE T,
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80 C /KA Il $E I 2 h /Bty b W 43 W e <
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M o
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Table 5 Comparison of panaxadiol content extracted with 3 dif-

ferent processes

NBm ik

205k Content of panaxadiol
Method
(mg/g)
T.7Z5 1Method 1 1.125
1.2 2Method 2 0.910
T.7. 3Method 3 1.523
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R X a. b T Lie,d T2 250, TE 3,
Note : R-substances ;a, b-method 1 ;¢ ,d-method 2 ;e f-method 3.

6% 1% 1% ik, B2.4.1 UR 7kl & ikl
VL T 2.1 TN i AN E  ARGE [0 07 7R
R SR, 452RIE 3,

o~

7% 1%
HBAE

Hydrochloric acid dosage

B3 HERRAEXNBRBEHRNZE
Fig. 3 The effect of the amount of hydrochloric acid on the
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Fig. 4 The effect of hydrolysis time on the acid solution
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Fig. 5 The effect of hydrolysis témperature on the acid solution

HIPE 4.5 nl DL , 18 ff Fsf FR I P figbail 38 X255 2 19
SN B3 K AR 3 h, B A,
I AR HEAT 58 4, I TRL I T RE SR NS ey 45
4, TS M A58 /KAl B2 O 80 °C. 3l BE XS
AR IR At
2.6 fRikTTE

BONZ 2R AR (U501 1 ¢, B R IEHEIE
IR ANIE T RE 40 mL ik ERAR 7 mLL, i AR ¥k
BEIRF] 5% 80 CARWAIIIRE 3 h, B0, EIEWHH
10969 20KBE 2 k. Bk mhzt, skl
WA A 2 25 mL I P R SR A i
W, AEAH I (3 26 A F A3 [ UL IE 6.

mAU
90
38237
80
70
60

50

40
0 5 10 15 20 25 30 35 40 min

mAU

9

@

38.268

5 10 15 20 25 30 35 40 min

E6 A& _EzxBRMmFERE HPLC-ELSD AikE
Fig. 6 HPLC-ELSD chromatogram of panaxadiol reference

substances and samples
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E ORI T AR, DL RE B (pg) 09X $i (X)) S A A
b, T AR B R (Y ) S BAA AR BEATZ PR [, 75 A
S EREIETFE Y =1.535 6X +2.994 7,R* =0. 999
8, NS ZRAEHFEEETE 0.494 ~1.978 g B¢
RRU
2.7.2 ¥EERE

i 8 WL AR BRI, 5 2. 1 T (a3 A%
PFT LR 6 W, e W T AR, 25 R N2 I
AL RSD 2y 1. 02% , WA HG 5 B R
2.7.3 BEHER

WASE MR 1 g, B 2.6 T {5 77 2l
FE #2201 IR s 4544, 4300 7 0.2 .4 .8.10,12 h
PEFE 10 WL, 00 DA TRT AR, 45 2R A\ S -l e 1 X
RSD 4 1.32% , 3R AE 12 h NERE .
2.7.4 FHEMHRAE

WA — R NS 250 (5 : 1704003 ) 1 g K
R, FATRRIC6 17, BB 2. 6 TR Ak 5 sk il kE
Fie 2.1 T gk A e A, 25 RS T
4 3.220 mg/g,RSD H1 1.59% (n =6)
2.7.5 mEEDkREER

WEMAS ZEESEMAS (NS EE3.220
mg/g) FEih 6 7, £ 27 0.5 g KEE A 1. 6014 mg/
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PR e 2.1 TR ok 2 S P A P34 Il fic
%4 100. 15% ,RSD H7 1.07% 4
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Table 6 The content determination result of sample(x +s,n=3)

ANBE R

=)
s Content of panaxadiol
No.
(mg/g)
1704093 3.221 +0.11
1705081 3.153 £0.06
1703067 3.298 +0.09
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