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Abstract: Objective To investigate the effects of freezing, electric heating and steam drying methods on the degradation of prototype
saponins and the formation of rare saponins in Renshen (Panax ginseng C. A. Mey.) pulp. Methods HPLC was used to establish an
analytical method for the simultaneous detection of the content of 11 ginsenosides, and the contents of prototype saponins and rare
saponins in the dried samples of P. ginseng pulp were determined. Results Compared with the undried P. ginseng pulp, the content
of 11 ginsenosides in freeze-dried samples changed little. The prototype saponins were degraded in the samples of P. ginseng pulp
electrothermal drying and steam drying, and the production of rare saponins increased to varying degrees. Conclusion After electric
drying and steam drying, the prototype ginsenosides Re, Rgi, Rbi, Re, Rb2 and Rbs were degraded, and the contents of rare ginsenosides
F1, Rhi, Rgs, Rki and Rhz increased.
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HaEm, Kb aaHaaE2 NS IRIN 4 £,
ANZ B Re ANSRIPEERESNSHRE, 24
RNASIRE 30 f5: ASREASIREILFESTEHH
NS BHAGANSEH Rbi. ASEH Rby. ASEFH
Rc. AZEH Rd. AS BT Re. ASEH Rg %%,
XU NS B EEONFEMAS B AR EH AT
MAS R BRI ZHEAANSET, WTASE
# Rgsw AZEH R, —AWA BHLEANS =
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PEfETH G 270 R B AD-1. 25-OCH;3-PPT. 20-
OCH3-AD-2. 20,25-20CH3-PPD £4(23-26],

TR A FR TR b N S| M IR OGP IR,
H 5 TRAEMZ . BUACHEFCIER, A s 5
A AT R AEBEARRS, PR EE RS NS R
T2, HERH, ASREEGEASRERZ
TR FAEYETE, SR ASREGEW, 5
TRAT, FEULERSR D KA, PLE I 4 Ab 2 DA
KNSRI PIEA . BT, RIAASEET
PR AR BRI SRS, A FOE B FAS R4 5
XF N2 B A T B RO A AR O
M, AR NS RKEMT R T, AIASREIL
e TEREAITIR & BRI AR ALK
1 {XEEHH
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FHRAFD, L2200 B ERumisH e (ks
FEH SZHHERTD .

AN 2 2 # Re ( PRF20092701 ) . Rg
( PRF22040803 ) . F; ( PRF20070943 ) . Rh;
( PRF21072101 ) . Rb; ( PRF22030402 ) . Rc
( PRF10021945 ) . Rb, ( PRF21091822 ) . Rb;
( PRF21042043 ) . Rg; ( PRF21040801 ) . Rk
(PRF20061501). Rhy (PRF21032601) Jii &7 %
%1>98%, WSS HEERHOTRARATR, LFE.
Il (figal, R R EFIARARD, H
MR T2, S5 F KON R e 4l K

NS RET 2022 £ 8 HMET i [H FH A%
TEEZ RN T (5 20220816).
2 HESH#R
2.1 ASRENTRLIERE

BASRERERIERY S, RIUERMASRE
KEEG, HRBGTEASREKA (FGP), BT
NS RIH (EGE) IKIVT NS BRI (SGP),
BEAH T AIFREL 3 4y, AR TR .

(1) FGF: BT HTERHETEILN-T70 CAK
T 24 he

(2) EGF: B TR LA T AT A
IHGREE N 100 °C, TFHRIHALN 3 he

(3) SGF: H 778k, B T/KEw L, Ik
100 C, FEETEN 3 ho M E 45K KM, 3 Fh
T4 77 KNSRI RIKE S 5N 94.2%. 94.5%-
94.5%.

Yook = (R — T ) /6
22 AEFEHRPASEERTNE
22,1 AFEFE RS ER IS SR E
AN HH 3 g. FGF 414 0.1653 g« EGF 2404 0.1650
g+ SGF 4 0.1745 g CHHARKFIH, 3HLINA
S 3 2, AR 20 B8 75%EEE SR 2
K, BFX30min, §E, L, HIF2 KIER,
JEEMOET, TS il H R, 5%
10 mL =, i 0.45 um AHLRIEL, £,
222 WHEEVEBIIH S RERRIN S R
a7 1 mL ST, HEE SR, SREZE
4, B2, 1 0.45 um LR IELET, 19317 28.220
mg/mL A2 %2+ Re. 10.000 mg/mL A2 EH Rg.
0.105 mg/mL AZ%Af Fiv 0.950 mg/mL AZ 21
Rhiv 0.500 mg/mL AZ%H Rbi. 0.500 mg/mL A
Z B Ff Rc. 0.500 mg/mL A S 2+ Rby. 2.700
mg/mL AZ 21 Rbs. 0.515mg/mL AZ 21 Rgss
0.575 mg/mL AZE1f Rk 0.500 mg/mL NS 2
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223 EEEAM EROEH GRS UV RIlgs; falk
¥4 Agela Promosil Cis (250 mm X 4.6 mm, 5 um);
AR 1.0 mL/min;  FEFEAAFR 20 s A5 30 °C;
R 203 nm; BN MG (A K (B), B
Yelit: 0~10min, 22~27%A; 10~15min, 27%A~
30%A; 15~35min, 30~32%A; 35~40min, 32%~
35%A; 40~43 min, 35~40% A; 43~48 min, 40~

47.6~48.5% A; 65~68 min, 48.5~53%A; 68~73 min,
53~65%A; 73~78min, 65%~85%A; 78~83 min,
85%A; 83~85min, 85~22%A; 85~95min, 22%A.
224 MEXRRFEL WIRANRSIER, BUH
B2 6 MAEREIREE, RO KMHFEHT, BL
0T B R BT EIR FE R A AR (XD, 5 22 %) B 1)
RS (YD, 25 NS BHEx IR bR v
ek, JFEAT AR, BEIEMERIETRE . 2t

46.9%A; 48~50min, 46.9~47.6%A; 50~65 min, TWEMAMR R (), IR 1
=1 NMMASEENZEMESIE
Table 1 Linear equation of 11 kinds of ginsenosides
& LT 2R M5 Fl/(mg-mL™) r
NS B Rb Y=6X108 X+6 723.3 0.050~0.500 0.999 3
NS BT Re Y=6X10°X+3 2354 0.050~0.600 0.999 6
NS BH Rb Y=2X105 X—2557 0.050~0.600 0.999 4
ANZEH Rbs Y=608 626 X+9 809.6 0.270~2.70 0.999 2
NZ R Res Y=2X107 X—50 240 0.0515~0.617 4 0.999 2
ANZEH Rhy Y=2X10% X—25 032 0.050~0.600 0.999 5
ANZEH Rk Y=322155X+2174.7 0.066~0.660 0.999 4
NS BT Re Y=332 601 X+67549 2.822~28.220 0.999 0
ANZ B Re Y=267289 X—7173.7 0.040~10.000 0.999 6
NS B F Y=4X10°X+1988.4 0.010 5~0.105 0 0.999 1
ANZ B Rh Y=222193 X+718.83 0.095~0.950 0.999 3
225 MEEERK HBURSXSER, ES RIS rEEEER L.

6 W, WlE 11 FEEFaigErgmis. NS 21
Rbi. Rc. Rbz. Rbs. Rgs. Rha. Rkiv Re. Rgi. Fis
Rhy WETAR ) RSD E 73798 1.53%, 1.55%, 1.42%,
0.96%, 1.54%, 1.68%, 1.09%, 1.22%, 1.79%, 1.01%,
0.97%. % ANZ2AF 1 RSD /N T 2%, £
A KGR RUT

2.2.6 FREMERES  HC A AR N S I
mn IR, A IFERRHILF S 04 24 4. 8. 16,
24 h HEREIE, THEANRIER T 11 P AS B
Rbi. Rc. Rbz. Rbs. Rgs. Rha. Rkiv Re. Rgi. Fis
Rhy WETHIFR ) RSD A, 73708 2.21%, 2.34%, 2.95%,
2.46%, 2.67% 1.83%, 2.35%, 2.56%, 2.38%, 2.49%,
2.61%. % ANZ2EHH RSD {HH/NT 3%, £
RAVAAE 24 h ERE -

227 EEMHRE FATHS 6 AT RASR
TR ARSI, TS E, RN 2T

THEAHR I 11 i AZ 24 Rbi. Rev Rbas

Rbs. Rgsz. Rha. Rki. Re. Rgi. Fi. Rhy UG T A e
RSD 18, 7394 2.21%, 2.34%, 2.95%, 2.46%,

2.67% 1.83%, 2.35%, 2.56%, 2.38%, 2.49%, 2.61%.
“ NS 2T RSD (AT 3%, RFMRETIER

228 JIFEEMCRIREE RIS R B AT
im 0.165 g, L6 1. HAIIASGHERT 11 FASE
Fr A I IR VAR, AR AR A T i &

BOIMBEBER ST e 11 F AS B IS &, 5
TEERIACE . N2 EF Rbi+ Res Rby Rbss Rgss Rhos
Rkiv Re. Rgi+ Fiv Rhy BUIIEERIER 7371128 99.13%-
98.23%. 100.48%. 102.18%. 101.32%. 99.05%-
98.69%- 97.32%. 100.65%+ 99.78%. 101.35%, RSD
23519 1.26%11.03%+ 1.12%+ 1.35%10.89%+ 0.91%.
1.32%- 0.98%. 0.86%. 1.16%. 1.48%.
229 AZEHFSEINE 1% “2237 Dtk ki
W5 “2.2.17 TUF il £ 0 AR R 11 B2 )
. BAFEMERIRE 3R, BCPIE AR
LM TR A R TR A B T NS RS
11 FAZSRBERS®.
23 ASEFSENEER

ANZ AN IR G GF. FGF. EGF K&
SGF f#] HPLC it LK 1, 11 FPASBH IS &
W 2.

W 2 Frow, EMAGEAT, AR AT DL
Rk 21, ASRESTHIE)E, FAEHFA
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BHFl 9-ASEH Rg 10-ASEIF Rk 11-ASEH Rhy

1-ginsenoside Re
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2-ginsenoside Rg;  3-ginsenoside Rb;  4-

ginsenoside Rh;  5-ginsenoside Rc  6-ginsenoside Rb,  7-

ginsenoside Rbs  8-ginsenoside F1 9-ginsenoside Rgz 10-

ginsenoside Rk; 11-ginsenoside Rh,

B1 ASEFRAXNBHI GF. FGF. EGF. SGF #&
HPLC &i&[E

Fig. 1 HPLC Chromatogram of 11 kinds of ginsenosides,
GF, FGF, EGF, SGF

Z BF Re THERONIAE, HIEASEH Re, B
ANZE1F Rhy #h, EGF. SGF I B & &4
5T FGF. WK 2 R, FGF 5 GF # 11 fi A S
BEREBEZEN; EGE H 11 i A BH A
SRR FREERS.

WKl 3 P, 4 AASREELRTRAEANSE
# Fi. Rhiv Rgs. Rk Al Rhy (5=t 2K 43 )
N SGF>EGF>FGF>GF; 5 fififi B2 Fh NS 2
1 Rhy NS BF Rhy 8 B 5
3 Wig

ASEE A3 R A VR TR TR IRIT
BREE 3 FhTROTIEN NS AT A EE, SR A R
TR C T v 7 6 SR DA R A R S AR S R 11
Fh N2 2F Re. Rgi~ Fi+ Rhi. Rbi. Re. Rby. Rbs.
Rgs. Rk Rhy HHATEVERIE BT 3 a3
NSRBI FEN, (FGF. EGF & SGF) 5 GF 5
HAZBHNHA NS BHSEXN TSR E
7~ FGF 5 GF M A B & EH#iL. EGF
J SGF FE S TE sl A& T, BRAS B RE
Beff, WA B REAREEREN. AS2H
Rbi+ Rbyy Rbs Al Re AITE sl ISR T T Az e ik
AL, P24 NS BT Rd. AS 21T Rd [ C-20 fif
WA PR — DR E NS BT Rg, NS R
H Rgs 7E C-20 £ MK =8 A2 24 Rk, 78 C-20
bR — AN E SO NS B RhpBP43), [H3E,
Re AT LI o fid 22 7] & B A0 R a6 Loy N S 2
Rhi, AZE1F Rg MASEH Rgy, Rg AL
— AL S 2 AF Rhy. B — 710, AS 21 Rg
MANZ B Rg W LA AL I NS B Fr, i
WENS B FI AAS 21 Rhy 1 #4008 PPTRY,

*2 RAXME&EHI GF. FGF. EGF #1 SGF #&FH 11 MASEHIE
Table 2 Content of 11 kinds of ginsenosides in GF, FGF, EGF and SGF

[ &5 5 (mg-g™)

AT Re \BRI Ry ABET Rbi AZEH Re AZEH Ry AZ 21T Rbs ABEH P AZET R AZ 2T Ry AZET Rk AZET R

Fedh

GF 74.984 13.395 0.106 0.077 0.044
FGF 65304 18.608 0.437 0.084 0.016
EGF  52.021 22314 0.394 0.033 0.038
SGF  51.984 26.921 0.361 0.147 0.028

1.667 0.134 1.038 0.026 0.086 0.904
0.299 0.079 1.099 0.010 0.049 1.501
0.711 0.104 3.624 0.022 0.081 2.110
0.525 0.107 3.444 0.013 1.871 0.772

HARETIHEM NSRRI, 2l 3 M
Ja, 11 FAZ BHSEHA TGS, NS 2H Re
TERINELERK, HEBETHeETRT, Wik
TR R RN, AT RN RS 11 f NS B H
SERIK, FEREERR. @i T gE, 5 M

WA RHEERR, P AZEH R, ASEH
Rk, i i & o

AT AT mi NS R NS B
BEAR, HFMRRAE S IR A A
I, BRHAMR, FRAKNASRETEGTER
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