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Effect of different drying methods on ginsenosides in flower of Panax ginseng and
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Abstract: Objective To select the reasonable post-processing methods after harvest of the flower of Panax ginseng (FPG) and Panax
quinquefolius (FPQ). The present study evaluated the effect of different drying methods on the quality of FPG and FPQ based on the
contents of 14 ginsenosides. Methods The contents of 14 ginsenosides were quantified by HPLC including ginsenosides Rg, Re,
Rby, Rec, Rb,, Rbs, Rd and their corresponding malonyl-ginsenosides (m-Rg;, m-Re, m-Rb,;, m-Rec, m-Rb,, m-Rb;, and m-Rd). Results
The contents of 14 ginsenosides were highest by oven drying at 40 C, followed by freeze drying, microwave drying, and infrared
drying, and decreased with the increased temperature. The contents of malonyl-ginsenosides obviously decreased with reaching a high
temperature (> 100 ‘C). The decrement of malonyl-ginsenosides and the variation of corresponding ginsenosides was not equivalent,
and the total content of 14 ginsenosides was also reduced. Conclusion Oven drying at 40 ‘C is a suitable drying method for keeping
the content of original ginsenosides, and oven drying at high temperature ( > 100 ‘C) can prompt the transformation into rare
ginsenosides. Different drying methods can be selected according to different purposes in clinical application.

Key words: flowers of Panax ginseng; flowers of Panax quinquefolius; ginsenoside Rgi; ginsenoside Re; ginsenoside Rb;
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F1 FRTEAETTERE. #FmiiT RIS KE
Table 1 Drying time, drying rate, and moisture by different

drying methods

e TERAYE TEREN FTR% KA %
BT aA g 0.75 26.10 9.10
(DU an 0.17 26.01 921
AT 24 26.22 991
i 72 26.54 10.03
BT (40°C) 20 26.33 10.13
T (60 °C) 4 2623 9.98
T (80 C) 2.5 26.14 9.60
HEF (100 C) 1.5 26.10 9.40
HF (120 T) 0.67 25.99 933
HF (140 °C) 0.42 25.89 9.10
N5t BETR 24 18.43 10.22
T 73 19.04 9.8
T (40°C) 21 18.45 9.79
T (60 C) 4 18.28 9.62
HF (80 °C) 25 18.34 9.48
HF (100 T) 15 18.16 9.34
BT (120 C) 0.62 18.00 9.38
2 6 A

1 3 4 8 1
2 B

6

t/min

1~7-55h NS 21F Rgi» Re. Rb;v Rc. Rby. Rb; Al Rd; 8~14-4)
54 m-Rb;. m-Rc. m-Rby. m-Rb;. m-Rd. m-Rg; fil m-Re

1 ~7-ginsenosides Rg;, Re, Rb;, Rc, Rb,, Rb; and Rd; 8~12-m-Rb,,
m-Rc, m-Rb,, m-Rb;, m-Rd, m-Rg; and m-Re

1 REXRM A SEFSEER B) IASEER
(C) B9 HPLC &itE

Fig. 1 HPLC of reference substances (A) and samples of
FPQ (B) and FPG (C)

=4 Rgiw Re. Rb;. Rc. Rby. Rby. Rd i, il
FH T BT TR 52 233 2,604 2,62 0.44. 0.64
1.80. 5.76. 2.08 mg/mL [FIVRA X St 20, $%
5], R,

233 S IWASESE ST
PERE ALY 1.0 g, REPRE, BEHIEHERS, K

BN 70%HEE-/K 20 mL, FRaE i, AR 30
min (40 kHz, 200 W), F#E e, H 70% FlE-
KKK TR, #55), vEid, HEREM, HfS.

234 SMEXRRFH MEEI “2327 WUH R
A6 I A% A5 0,100 0.20 050, 1.00 mL, 435
B 2 mL SR, IMHPRERERZIE, %Y, 5
B0t R A 2 U I R A IR, 4% “2.3.17
U GG, sk ik, LITTR A AR
br (), WRBUTEIREENBEAASR (XD, ZehilbrdEthiee.
R NS+ Rgy« Re. Rby. Re. Rby. Rbs. Rd [
IR0 Y=1 870 X—2.848, R*=0.999 3, £kl
0.130~2.600 mg/mL; Y=1 784 X—12.54, R*=
0.999 8, £&MEVul 0.131~2.620 mg/mL; Y=1 524
X—1206, R*=0.999 1, VL5 0.011~0.440
mg/mL; Y=1561 X—4.239, R*=0.9993, k{5
0.032~0.640 mg/mL; Y=1 628 X—5.693, R*=0.999 4,
£V 0.090~1.800 mg/mL; Y=1 508 X—13.6,
R*=0.999 8, £kPL{EH 0.288~5.760 mg/mL; Y=1 872
X—13.05, R°=0.999 3, ZPEVE 0.104~2.080
mg/mL. ZiRKH], NS Rg. Re. Rby. Re.

Rby. Rby. Rd 7EAHN TR T Rl N 4 PO R R A
235 FEEEEL WIS RNRAR, B
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O LSEHERE 6 K, WK OIER. HHASE
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S NS 2 H Rg Re. Rbyj. Re. Rby. Rbs.
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2.40%- 3.55%- 4.90%. 3.47%, 4R RWIRESFE
PER T
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Rbs. Rd FIIAEENSCR 73500 99.72% . 102.47%.
97.92%-. 98.40%. 98.63%. 96.23%. 99.36%; RSD
RN 0.23%. 0.44%. 0.55%. 1.21%-+ 0.56%-
1.54%- 0.89%.
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m-Rc. m-Rb,. m-Rb; fl m-Rd) W&, Ak
FNZ BRI 2 P e, LR
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#2 FRITFHRAELENHERD 4 HMASEFNE
Table 2 Contents of 14 kinds of ginsenosides by different drying methods

NS BAF LA MRS B RS 5%

i FHis

Rgg mRg Re mRe Rb, mRb, Rc m-Rc Rb, m-Rb, Rb; m-Rb; Rd mRd E&E

sl AT 018 0 300 0 0.10 010 037 019 081 0 360 167 1.08 099 12.09
T 4 021 0 353 0 011 010 050 023 102 0 436 201 130 112 1449

At 022 0 349 0 011 010 048 021 106 0 461 198 148 124 1498

i+ 018 0 340 0 011 010 046 015 094 0 416 197 137 117 1401

BT (40T) 021 0 407 0 013 010 062 024 132 0 568 251 153 127 1768

BT (60 C) 018 0 298 0 0.08 008 036 018 082 0 353 163 099 089 1172

HF (80 C) 017 0 283 0 010 009 040 017 078 0 354 160 109 096 1173

HF (100 ) 017 0 275 0 010 009 039 016 081 0 345 147 112 089 1140

BT (120°C) 016 0 315 0 010 007 039 015 076 0 366 137 109 072 1162

BT (140 C) 016 0 264 0 010 006 041 013 078 0 339 116 116 069 1068

NS AHETHR 141 012 531 055 022 085 026 060 021 128 0 0 112290 1416
Wit 139 015 521 067 028 08 032 065 032 134 0 0 122 300 1459

HF (40 C) 140 012 535 065 039 099 053 075 061 158 0 0 195 342 1697

HF (60 C) 107 014 518 055 032 08 038 065 043 135 0 0 143 297 1467

HT (80°C) 125 017 512 067 028 085 033 066 037 134 0 0 128 299 1447

BT (100 C) 114 018 520 08 034 08 040 063 046 131 0 0 158 295 1486

BT (1201C) 115 022 513 123 038 030 039 024 043 063 0 0 146 131 1142

3 it B NS RAT RS 5E, AEARSEE hik NS 2

3.1 MEFRGRNEE

3.0 WERARIE  ASe SIS EN EE
oA NS B4, FERT TAET, RS wF)
HPLC-MS %} NS LRIV S A6 1) B AT R o AT
THIN, R NS B 2 5 AR R T 9
NSRS L. W BEAS BRI R A
PEYRETER 2N, BATVRTT R RR S, A
LRGN, FIX NS T fh %
AWK Aoy A T T AA T 5T 07

1f Rg;~ Re. Rbj. Rc. Rby. Rbs. Rd A HAHNE
N i NS 2 (m-Rg;« m-Re. m-Rb;. m-Re.
m-Rb,. m-Rbs. m-Rd) 15 4l 5E (R xR .

N A N2 B AT oy AR AN AR, X R
AN Ty BT o ARSI 06 2 2 A 6 SCHR R — I 22 VR
J7EREATIE R BES b 2 AN B 22 18] HR 5 K AT
L, AR BAR AR IE R St s+ 1.0, pr
PLAEA S5 b 38l N2 2 4F Rgi~ Re. Rb;. Re.
Rby. Rbs. Rd 5 ILARXS W BN S 24T
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Table 3 Variable rates of contents of ginsenosides by different drying methods
. - NS LA BN S B R %
Rg¢g mRg Re mRe Rb, mRb; Rc  mRe Rb, mRb, Rb; mRby R4 mRI KHE
it 7N 0 0 -176 0 909 0  -1957 -840 -1383 0  -1346 -1523 -2LI7 -1538 -13.70
TR 1667 0 382 0 0 0 870 1086 851 0 481 203 S0 427 343
BT nn 0 265 0 0 0 435 365 1271 0 1082 051 803 598 692
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T (40°C) 1667 0 1971 0 1818 0 478 1961 4043 0 3654 2741 1168 855 2621
T (60C) 0 0 1235 0 <2727 <20 <174 <1309 <1277 0 -S04 <1726 2774 <2393 -1635
T (80°C) =556 0 <1676 0 <909 -10 <1304 -1497 -1702 0 -1490 -I878 2044 -1795 -1627
BT (100°C) =556 0 <1902 0 <909 -0 -1522 2084 -1383 0 1707 2538 -1825 -23.93 -18.63
BT (120C) -l 0 “135 00 <909 <30 <1522 <2466 -1915 0 1201 3046 2044 3846 -17.06
BT (140C) S0 <2235 00 <909 —40 1087 <3520 -17.02 0 -850 4112 <1533 4103 -2377
A\Ble BiETE 144 =020 192 -0.08 2143 -116 -1875 769 -3438 448 0 0 -820 333 295
i 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
T (40°C) 072 =020 269 -003 3929 1512 6563 1538 90.63 1791 0 0 5984 14 16,31
T (60C) 200 007 -058 <018 1429 349 1875 0 3438 075 0 0 1721 -1 055
T (80°C) -1007 013 -L73 0 0 -LI6 313 154 156 0 0 0 49 -033 08
BT (100°C) -179 020 <019 031 2143 -LI6 5308 BT830 0 2951 -167 185
BT (120C) -1727 047 -154 084 3571 -65.02 2188 -63.08 3438 -5299 0 0 1967 -5633 2173
(m-Rg;» m-Re. m-Rb;. m-Rc. m-Rb,. m-Rbs. AT e R A
m-Rd) A EIER T4 1, W m-Rg;. m-Re. 32 ARAFRAZNASHENEFISHEASESR
m-Rb;. m-Rc. m-Rb,. m-Rb; F1 m-Rd [ A] DA A

W N2 21 R+ Re. Rb;. Rc. Rby. Rbs. Rd
()5 V5 AT I

3.2 (SIS T ARSI TR
% (RIS RIS, FEHGER] (100%-
70%-. 40%FHEE, 100%-. 70%. 40%Z.08%), HEHU
] (30, 40, 50. 70 min), ¥#HE (20, 30. 50.
60 mL), LLAZ 2+ Rg;+ Re. Rb;. Re. Rby. Rbs.
Rd S ALARN R [ A Bk NS B o h b, 4%
1 B BRI A A A 70% - /K598 20 mL 7
$EHL 0.5 ho

3.3 MAHMRE XA FE SR EEA (Thermo
Hypersil-Keystone Cyg £ (250 mm X 4.6 mm, 5 pum)+
Kromasil Cig#F (100 mmX4.6 mm, 5 um)), ¥isl
FHELE R TF Bl 20%, AAFLE 0.8~1.2 mL/min,
FElL (25~40 °C) #ATHH . H OGS T, RE
ENPE SRR A2k, NS 21 Re. Re.
Rb;v Rcy Rbyy Rbyy Rd A AR N —BEE A
Z: 24 RSD ¥ G s ik, BRI i v 1 i

FEAESE PR i (A 0 b i R R R 5 1 7
R M EFERIEE . ASLrviin LA
K R 2R T (R, B DAAS S2 6 v p
FHEETTIERR T ISR 54 2 (40,6080 C),
R (100, 120, 140 °C) fhit4T T %52,

MSER A KT, AR, R
FEX NS AE P PES A S e iR oK . PHiE Sk
NS BATE 40 CHET R4 TR kT
B AANTIRFIA R TR RS, AP AS 2
HAE 40 CHET MM TR AR TR,
BRI R AR, BEE R T & a8
BRI HA, fEik 5] 140 C iy, 7 M A2
B ENE N, BUEEIL-65.12%. AU
R B NS B B AT, 7 i
AT RAKMER L TN R, AN ANSE
TP, (BRSSO h R e A S B R
BN (N 2 S8 10 AR A B I 3 1 b 1A 0 45 0%
A, HiX 14 g s sl RS X4
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¥,

ARSI Ry™, o7, 40 CHEF IR A S
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