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Quality evaluation of rust rot red ginseng and injured red gingseng

ZHU Li-juan’, YE Zheng-liang®, GUO Qiao-sheng', LU Zheng-min’

1. Institute of Chinese Medicinal Materials, Nanjing Agricultural University, Nanjing 210095, China
2. Tianjin Tasly Pride Pharmaceutical Co., Ltd., Tianjin 300402, China

3. Ji’an Ginseng Research Institute, Ji’an 134200, China

Abstract: Objective To compare the quality of rust rot red ginseng and injured red ginseng, and thus provide the basis for ginseng
cultivation and processing. Methods Based on Chinese Pharmacopoeia and literature related to red ginseng, ten ginsenosides, total
ash, acid-insoluble ash, ether extract, carbohydrate, and total protein of red ginseng in different transplanting systems were studied or
determined. Results The contents of total ash, acid-insoluble ash, volatile ether extract, and sucrose in rust rot red ginseng are
significantly higher than those in normal red ginseng. The contents of ginsenoside Rg;, Rb;, Re, Rb,, Re, Rf, Rbs, Rd, Rg,, and Rg; in
rust rot red ginseng and injured red gingseng are significantly lower than those in normal red ginseng. Conclusion The raw materials
of rust rot red ginseng and injured red ginseng have a significant effect on the quality of the processed red ginseng.
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Rb; (Ht5 111686-200501). Rg; (b5 110804-
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R AR AR (Waters 2695); 22 /Ml 23
(2489); Dismonsil Cg (44 (200 mm X 4.6 mm,
5pm); 4001 AU 25 &A% (Heidolph A F]); #84h
Al W53t EE T (Hach DR 5000,

2 HE
21 45mL

K 2 H5 ks IEAZ R MR 1 20 20 Ty
%, KNS UG, WIEWES . BRI
%, ZHE SR zER B, Sgmn, 17
IFAZER] 3.5 h J5, FE/N KA 30 mino BCH AL A,
65 CHE 10 h U FE ML, RJE7E 50 C R AR5
o
22 IRHFIELR LRSS HA E"

PSR (P E 2 L) 2010 SERR— B % 10 g vt
ATIE o
2.3 FEREFZFRERINE
231 {044} Prevail™ Carbohydrate ES (250
mmX4.6 mm, 5 pm) AR AR 30 'C; DLAJE-
VUEEmE (100 © 2) HHLEIAH A, 0.1% G 7K E
JEAH B, 4% 1 SHATERREVEN, ABUE 0.8
mL/min. PL ELSD il #e gEA T4, 2 %is s ok 3
at 10, Uk 137.9 kPa, 65 C, Neb heater:
60% o FLIS AR A A BE L T H BN AMIK T 10 000,
3 O B S BCR AHAR  10 pl, TR
WA, WGE o OIS, RO RS B4
oy, WA 1.
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Table 1 Gradient elution program
fr/min A% B/%

0 83 17
22 83 17
26 75 25
33 75 25
34 72 28
48 72 28
49 83 17
60 83 17

A 1

2
e JLA
1
B

0 5 10 15 20 25 30 35 40 45 50 60

t/min

1-BERE  2-Z2 28k

1-sucrose 2-maltose
1 ASHHMHESR A) MESHES (B) 89 HPLC Eif
Fig. 1 HPLC of Ginseng Radix samples (A) and mixed

reference substances (B)

232 ftAmdla Bas . B, s
i, KGRI 2 g, BT 100 mL BB+,
K 50 mL, Jn#AfEldEE 3 h, F 3 000 r/min 250
20 min, FF LA, 4R, BAE MK S mL
Wi, ERER CARERLE I AR RSO, K5
Woeds, W EARBRYES I T 50 mL &
K ERERZE, A W R 1 mL
T 10 mL =, IKERBLE, #85), i 0.45
pm JE R R A

233 XM OREPERREINE B AL T
BRIL I RERE . 2R R E =, E T 10 mL wfl,
K E A B2, HI45 5 FERE 0.541 mg/mL F152 2 b
1.025 mg/mL [FITEA A IR TR A 0] i
W2+ 4. 6. 8mL, Zr7lE T 10 mL &=, K
Wi, EHREH.

234 LMERFREL B 2337 Ll s AR
A1) ST TR A ORI, 4R “2.3.17 TR IR
O RE S AT N B RGRAH CLEA, 15 BIRAH (i K],
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Uy, DABURIR B BN HUE (XD 5 P70 1
P EARRTEE (Y EATERPERDE, [BIH 72N
HERE Y=1.514 9 X—12.436, r=0.999 6, Z&VEEHN
0.108~0.541 mg/mL; ZZHE Y=1.6152 X—11.643,
r=0.999 8, &MY 0.205~1.025 mg/mL.

2.3.5 RESERLG B “2.3.37 IRARE IR,
16 “2.3.17 WEAIELAET, &8t 5 &, 15217
ki, 3B REE R PR AT AR B . FERE
W T AR AR B RSD A 1.52%, 22 28R i AR AR 4>
E /I RSD g 1.83%, R WAL AA 2 W Uf o

2.3.6 FEtRE  HUZ “2.3.27 i LFNaS
PR AR, TE “2.3.17 TR AE R, 201 1.
6+ 12, 18, 24 hllsE, REMEEHAFR 2 E) RSD
N 1T1%, 22 ZEREIE AR ME R RSD 4 1.36%.
237 HEEMERE WEMAS AR R, %
“23.27 TN EATHIA 6 B AL 1442.3.17
T B A AT A, VS5 RO N 22 I Tt 40
) RSD 4351128 3.16%F1 3.08%.

2.3.8 DRSS B A RS (R )
AR 1 g, 36, RS MANRERE. %
LRI, i “2.3.27 TR VR AR A,
Fi& “2.3.17 WA SAFIEATIE, IFrHEINRE D
K, JERE R ZZ 2B ()7 38 n A DT 4y il A
100.80%F/1 102.93%, RSD 735k 2.74%F1 2.90%.
24 gsmREQHNED

2.4.1 PSR BOREERHRIA 202,
et 4 S0, WA, 7 RSP 2.0 g 25k T
R, R EE 12 15 N Tris 220 (pH 7.0,
10 mmol/L), 4 ‘C¥## 18 h, WIREUK 6 000 r/min
B0 30 min, RIERECH 2 K, HIF 2 IR EIEW
HIFETESFNIN S

2.4.2 FrUERRZREZ B 0. 40, 804 160, 240,
320,400 pL 4= 1M &5 F (BSA) % # (0.25 mg/mL)
3N ERR A B, I N ZE IR KR A $1] 400 L R
AT, INBRPEEI W 2 mL, $24), EIEEE 10 min,
PN Folin-FiRk 7 200 pL #2457, =il E 30
min, B, K 700 nm A EROEEE (4D
. PAASE BSA I A 2 AXHIR, DL AR
HIRFEE DB AR (X)), A AP AE (YD), 24
FRAERIZE, [RIH7 Rk Y=1.141 8 X+0.001 0, r=
0.998 9, Z&MEVE N 10~100 pg.

2.4.3 FESIE  $% “2.4.17 T vEH] SRR
W MRS 10 %05, HX 400 pL, % “2.4.27 I

NN E L S BRI .

2.5 ASEHFHNE"

2501 kM DL RTEAE A, LL 0.05%1
M /KB AR B, 44k 2 A RGUEATH
FEVERG: R Kk 203 nm; FER R 30 C.

x2 BERRRRE

Table 2 Gradient elution program

g /min A E/(mL'min ") A% B/%

0 12 19 81

15 12 19 81
24 1.0 22 78
25 1.0 22 78
32 1.0 24 76
35 1.0 30 70
43 1.0 31 69
53 1.0 33 67
73 1.0 55 45
85 1.0 75 25
95 1.0 90 10
105 1.0 100 0
115 1.0 100 0
116 1.0 19 81
120 1.0 19 81

252 KM ILLS 100 g 254 257

KD, M 4 S0, R BUS g R, REEROE,
BRI S, A 50 mL A 3 h, 5%
AW B THEAG, 80 mL 1) 85% L[]
U2 O 2 RIENAS A 73 500 2 2 h A T he SRR
T [F1 2 TERER, 0.5 mol/L NaOH 1) 20% FH i v
WA S 100 mL EIF . R%E I IR
10 mL, EFisCALPREF 1K) AB-8 B AEAE (80~100 H,
HNE 6~8 mm, WHEH 2 5 cm; 10 mL HEE
UE, T 0.5 mol/L NaOH [£] 20% FEEIE R4 5 mL
MEEALFD, L 0.5 mol/L NaOH f#) 20% H EE ¥ 5
mL PPYE, ST, PR 20% I ESA W 10 mL
e, WHT . AR A EEE AT 10 mL
R R R, NP REEZIE, #2), i 0.45 um
JEIEE,  HSEPE AR R A A

2,53 XTSRS OREERRE 10 R NS
XTGBT 209.6 pg/mL NS 2
Rgi~ 98.0 pg/mL Re. 298.8 pg/mL Rb;. 197.6 ug/mL
Rb,. 104.8 pg/mL Rc. 92.4 pg/mL Rf, 46.0 pg/mL
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Rgz+ 68.8 ng/mL Rbs. 10.0 pg/mL Rd. 106.0 pg/mL
Ry FITE 7500 JHL At v iR
254 ZMERARFEL W ERES MR, %

BOE M OIGSAT, o nliiFe 2. 4. 8. 10, 12 L,
DUETIIAL (V) XHERE R (0O 37 RIEALEE, 1508
HT RN 3.
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Table 3 Regression equation of reference substances
NS BRI [EYR Py r LRV Fl/ug
Rg; Y=304 668 X—17 644 0.999 7 0.4192~2.5152
Re Y=397 561 X—9 987.7 0.999 7 0.196 0~1.176 0
Rf Y=339514 X—6 754.4 0.999 8 0.184 8~1.108 8
Rb, Y=237923 X—18 239 0.999 7 0.597 6~3.5856
Rg, Y=481 945 X—13 289 0.999 6 0.2120~1.2720
Re Y=299 005 X—11 990 0.999 5 0.209 6~1.257 6
Rb, Y=310 604 X—16 730 0.999 6 0.3952~2.3712
Rb; Y=267 040 X—6 644.1 0.999 5 0.137 6~0.825 6
Rd Y=398 565 X—9 403.8 0.999 6 0.200 0~1.200 0
Rgs Y=712 685 X—7 722.7 0.999 7 0.092 0~0.5520

255 FERIE B 10 pL, 7E “2.1.17 I
NI E AN F SR S IR S 10 M AS
B,
3 ZER55H
31 EEFLERSBINELER

BB 2 MR R EES I T s 4L 2 A
AR A S R IWE 4. R 4 TP BUE
B 2SI LRI S B TR
PEIR Y ¥R B R 2 T

TSN T RN S . I EES 20 8E2 01T %I
A RER AR L E R THEREES N TR
S, BERREESIN TR 2 h 22 20 bl 0 3%
IEWEES I TN 2, 2SN Lzt
KPR D ER T IEREES I TN A S,
32 10MMASEHFHEEK

BV 2 RIEE SN TR S % 10
P NS BHRME SR IE 5. W3R 5 1TLUE S
JE95  ZAGEES I LRI 4E 2 1) NS 2 1F Rgy« Rby.

F4 EMERLER (x+5,n=3)
Table 4 Comparison on regular indices (x s, n=23)

FE i R 1% AN VEI 53 1% Tk 2 /% M A% RERE/ % 0%

1E% 414020123 bA  0.170£0.009cB  0.0660.002bB  3.83620.115bA  8.197+0.053bB  9.718+0.093 bB
TG 4360+0.037aA  0.226+0.015bA  0.080=0.004 aA  4.28320.350aA 9.099+0.239aA  9.22440.085 cC
BBIE 4.229+0.056 abA  0.2460.002aA  0.07820.001 aA  3.149+0.063cB  8.905+0.032aA 10.47740.123 aA

I 2 F B /NG R 0.05 K FEUE: RS 7R 0.01 K FEUE (&5 RD

Lower-case letters present 0.05 level and up-case letters present 0.01 level in multiple comparison of mean values among groups

"S5 10MAZEEENELER (x+£5,n=3)

Table 5 Determination of ten kinds of ginsenosides (x +s, n=3)

PEdl Reg/(mgg™) Re/(mgg ) Rf/(mg-g™) Rb,/(mg-g ) Rgy/(mgg™) Re/(mgg ™)
1E%  3.4281+0.026aA  1.190+0.007 aA  1.0801+0.006 aA  5.581+£0.012aA  0.270+0.007 aA  3.80010.092 aA
Z45 2.359+0.021cB 0.637£0.004bB  0.6591+0.008cC  4.282+0.018cC  0.166+0.002bB  1.7511+0.058 bB
B 3.34010.046bA  0.458+0.021 cC  0.747+0.010bB  4.551+0.046bB  0.086+0.003 cC 1.825+0.054 bB
FEf Rby(mgg ") Rby/(mg-g ') Rd/(mg-g ") Rgy/(mg-g ') 10 Ff R4 Mt (mgrg ')

EE 1.740£0.045 aA  0.342+0.010aA 0.966+0.018 aA  0.1381+0.004 aA 18.53540.082 aA

A% 1.061£0.053 ¢cC  0.166+0.006 cC  0.386+0.008 cC  0.1154+0.003 bB 11.582+0.137 cC

G 1.447£0.053bB  0.202+0.005bB  0.499+0.015bB  0.097%0.002 cC 13.25240.099 bB
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MR CHEZ8) 2010 FRRE .
BARIFFLR W, NS RBAT AL S G ERsY, B
7, 8 AN 116 = N 1 18 L N R &7 RN €
SR S T PR o 243 0 S AN JE S 5
TN ZH NS 21 Re. Rg. Rby BARFFA
(P EZGH) 2010 FERHP RS, (HA2ET 10 B A2
SRR R TR RSN T S

i~ R R I S 0 TR A0S R
ROy <5%, BAWTERI#<0.3%, ff&
RO [ R b)Y 205525 i rh o6 T3

VR BRAWYER Y RVERER M), B
WRE L A T IEWEES I T RN 2, IEF i
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(RI210 2 1) 22 25 Bl B W 3 e T DR W B 25 0 T i) 410
2, ZHES N LRSI & e BT
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SERRI D, EIRITIR. ARBUER . ISR 10 Fif
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WAES I LIRS P2 Y R A A R S
BRI s 2 A5, HTHR I NS B R
N EACTE 2B TP ASHRARN R
SRR B AR, I ARy
NZ AR Z 20 . DTSRRI
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VIFE NS RPIAEACE 1, I ASEH RS IR
AR 1B NSRS E . R
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WEF BERENS RSN NS
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