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Evaluation of the Effect of Sulfur Fumigation on Ginsenosides in Panax
Quinquefolium by UPLC
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Control, Suzhou 215104, China; 2. Soochow University, Suzhou 215123, China; 3. Jiangsu Institute for Food and
Drug Control, Nanjing 210008, China)

Abstract Objective: To evaluate the effect of sulfur fumigation on ginsenosides in panax quinquefolium.
Methods: A UPLC method was established to measure the contents of ginsenoside Rg,, Re and Rb, in panax
quinquefolium before and after sulfur fumigation. The results were compared using variance analysis method.
Results: The total contents of ginsenoside Rg,, Re and Rb, in sulfur-fumigated panax quinquefolium met the
criterion of Chinese Pharmacopeia. However, the contents of ginsenoside Re and Rb, as well as the total contents
of ginsenoside Rg,, Re and Rb, significantly decreased compared with the non-fumigated panax quinquefolium
when the sulfur dioxide residue in panax quinquefolium was more than 400 mg - kg”'. The contents of ginsenoside
Rg,, Re, Rb, and the contents of ginsenoside Rg,, Re and Rb, in panax quinquefolium were not affected by sulfur
fumigation when the sulfur dioxide residue of panax quinquefolium was not more than 150 mg - kg"'. Conclusion:
That the sulfur dioxide residue of panax quinquefolium should not be more than 150 mg - kg provided by
Chinese Pharmacopeia was reasonable. Over sulfur fumigation on panax quinquefolium would significantly affect

the contents of ginsenosides in panax quinquefolium.
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VWEZS W E MBI MY EE S Panax
quinquefolium LTI, NS . HKH |
W, MEEG G L B, BARMERER L
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PR . BraEfk . BEMARESEVERY, R AT O
has AR AR, TErP 2GR B G A i
t, MIERRCEZR VTSI . RS TSR
FEFEEMW, SR, AL TR 26 filf 5
AMVEFES, HEewgpim, B, R,
1B 2 ok AR 7 A ) AR, ST TR Y AR
X 28 Ak 2 B 35 R TR R JEE A s g B
CrhEZGH ) 20104F IEE AR, X2l
gy, R e s K& RBR.D R
k. AL BHAT. R S5 1R R SR
R AP BR BRI AR AR B NS A 400
mg « kg7 XTHABAP M XK R, BlE A
WAk B A 150 mg « kg P HRIEILILE ,
VETES SAULRR AL 150 mg - kg™

F BTG SR R 25 M T2 ) W 4
o, 232 i EZE A, AR SCLAVEES IR A
RWFFEX G, REALEE b AR, XVPE SRR i
Trmfit zk, A AR AR AR B A AR 150
mg * kg MHLIT (MBUENAA&REEZ M) Al

400 mg + kg LA I (B EEZE) , LASEH
Rg,. Re. Rb AfEbR, A A0 H 20
T AR RS

1

JE Waters UPLCHE &80 AH (354X, TAE
vl Empower 3; HEFFHI—FCH| 2 XS205DUH K
F; Millipore Milli-Q Reference 4li/K{%; KA
DFY-40043 AL ;b IR BRI HH.S2 1-6SHL FAE K
T

ANZREHRe, (5. 110703-201128, &N
934%) . AZE1Re (L5 110754201123, i
}89.1% ) . ASRFRb, (L5 110704-201223,
THN95.9% ) , HNa A EE G 2R E AR B
A IR R R 250k 5 A R w2801
PRAA B 24 i W B R B T 5 e 2k 1 A S T E
TINRHEY)I V7S Panax quinguefolium LKA .
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sulfur fumigation; panax quinquefolium; ginsenoside Rg,, Re, Rb,; UPLC

2
2.1

PR SR i, 4002 B B 28 i xo
PEAT AR B 2%, W AR AR AR B B R TE 150
mg * kg 'PAF . 150 mg * kg™, 400 mg * kg DL =
RPN HEAER 3 ChEZGH ) 20104E/EE—
BEANAR B SEIX U A AR A % B 2 I v I e — 4
TRk R

TR AR R B E TR . WO ESO,
by, o HAS0, BOdiikR10 ¢, K%E, &
CriEZ ) B AR I RS besiti
Jin7k400 mL, 6 mol « L™'EHERIAM 10 mLII AR %
FEST RS, FREIF A IMARR N . 7R —
HETEL, fnA125 mL/K FIGERFE /R mLAE A
W, BT LORWHE . TR AR, P
AT N02 mL - min™, & FIRHEIEIE NG S
BI5 e o ATHF LR S %€, [ ER RV R I
AR, $51, JINAAGOEN AR E S, R
g3 min, S7EPFHAEER (0.01 mol + L) W&
HETEI N AT, ZE WSO i 5 (0 o s 5%
ORFEE30 sAEATHIR, FRHE e 45 R 2 HE
KeiE . £ mLAYIYE % (0.01 mol « L") A4 F
0.6406 mgfS0,.
2.2 UPLC

Rg, Re Rb;

2.2.1 I

1) X RS A A T & IO S B
Rg,. Re. Rbifift, FHME, EF—10 mLA G
i, P BRI EZIEE, B, gk
FE43 241,91, 749.33, 158331 wg - mL'IRA
Xif BE S AT

2) A A B TTEE S T
60°C T2 h, Birplhdy, 0.5 ¢, KERR
FE, E250 mL= AR, T EES0 mL,
PR @, AKBEFLS h, 8, RedEsE, A
FEAN R R, #8450, FH0.22 o mflfL g e
of, HREEUEWR, M.
2.2.2 (OGESE R R GEiE N R IR

3%FE: Acquity BEH C18FE (2.1 mm x 100 mm),
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1.7pm) 5 FEE: 40°C; MK : 203 nm; Ui
. 0.5 mL - min”'y PERERE. 2 LU SR TOTES
FEVEMG, BemiAE WKL, HrpmshHA N O,

|

7.00 8.00 9.00 10.00 11.00 12.00

WEIABANKI . ASRBHRg MAS B R E
ERTF1.5, AZEHRg, . Re. RbEHEISHEIY
1250000, ZERULEL,

ARAXHRE B VEEESIHAS ; 1. AS A Re; 2. ASBAY Re; 3. AZ R Rb.

1 UPLC

1 Rg, Re Rb,
IF[E] /min TLEAH A% U BIH B/%
0~6 19 —20 81 — 80
6 ~ 17 20 — 60 80 — 40
17 ~ 18 60 — 100 40—0
18 ~ 19 100 0
19 ~ 20 100 — 19 0— 81
20 ~ 22 19 81

2.2.3 BRUEITZ AL
B “2.2.1” " AZ R HRe, . Re. RbiRA
RS, MW R LR, EAS BT

BEAr T R37.47 . 74.93 . 224.80. 374.67. 749.33
pe - mLy ASEAFRb RIS 879.17
158.33, 474.99. 791.65. 158331 wg - mL ', #HEE

R [ 25 M 43 912,10, 24.19, 72.57, 2L, AKX RE SR B R As by, 0T R AL bR
120.95, 24191 pg- - mL™'; ASEFReMRIIME  EATLIERIE, SRIEGEE, 4580 L%E2,
2 Rg, Re Rb,
FEbRIy FrifEh 2 R LRI (g - mL™")

ANZ B 1 Re Y=1138.467X+369.8395 0.9995 12.10 ~ 241.91

ANZBArRe Y=1386.756X+2664.658 0.9994 37.47 ~749.31

AZ B RD, Y=1125.631X+5799.586 0.9995 79.17 ~ 1583.31
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2.2.4 IR

BAZEARe, . Re. RbIEAXIESIAR (Hk
JE5r 3 A24.19, 7493, 15833 pg-ml™") , &
AEFE6UR, W W BUE, RSDA5IR1.0%
0.2%. 0.3%, F&E%E R
2.2.5 FaE kil

FREBPEFESHEA (ORMERR, #E55: 130427-
3), & 2207 FETEATTESNAS W, 5
BF0. 2, 4, 8, 12, 24hififE, MEASEHRg, .
Re. RbETHFE, RSDFHHIN2.8%. 2.0%. 2.6%,
LIPS 7R 24 WNRRETE AT
2.2.6 HEMAK

FRILVE S A (M R R, #t5 .
130427-3 ) , BHBA0.5 ¢, Ki%wE, hefy,
HEO“2.2.17 55 il s Rt i, I AT,

AR AS AR, . Re. Rb, B E U
PUE 91 H0.17% . 1.37% . 2.98%, RSD4:51H
24%. 1.9%. 2.6%.
2.2.7 JEERDIGALS

FREPE S R (M KRR, #it5 .
130427-3) , H1H20.25 o, BHEHKE, L6
1y, FEIMAANS R Reg, . Re. RbIREG X R
AR IS0 mL, Mo, AR AFRe XIS AN
AEN436.03 wg, NS B ReXf MG A IMA
WAN1554p g, NS RBHRb XTI MA RN
5249.57 g, &M “2.2.17 g A T
JEME . THEAR RIS B R, W -S4 [l fie 32
98.8%, RSDN3.2%; NS AT Rel F-XIMAEH
CE 498.3%, RSDAH2.9%; ANBHEATRb AN
FEMSCE A98.1%, RSDM2.4%, 45F W3,

3 Rg; Re Rb; n=6
vy FS R e FESRE pg AR /pg IR /g R /% FHECR /% RSD/I%
ASBH 1 0.2593 440.81 436.03 855.10 95.01
Rei 2 0.2494 423.98 436.03 843.95 96.32
3 0.2386 405.62 436.03 833.30 98.09 08.8 3.15
4 0.2730 464.10 436.03 894.90 98.80
5 0.2710 460.70 436.03 899.55 100.65
6 0.2987 507.79 436.03 960.00 103.71
ASEE 1 0.2593 3552.41 1554.00 5013.30 94.01
fre 2 0.2494 3416.78 1554.00 4935.70 97.74
3 0.2386 3268.82 1554.00 4848.65 101.66 08.3 291
4 0.2730 3740.10 1554.00 5308.90 100.95
5 0.2710 3712.70 1554.00 5252.35 99.08
6 0.2987 4092.19 1554.00 5592.00 96.51
& 15 0.2593 7727.14 5249.57 12949.85 99.49
Rb, 2 0.2494 7432.12 5249.57 12463.15 95.84
3 0.2386 7110.28 5249.57 12065.90 94.40 08.1 242
4 0.2730 8135.40 5249.57 13353.00 99.39
5 0.2710 8075.80 5249.57 13346.75 100.41
6 0.2987 8901.26 5249.57 14089.60 98.83
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2.2.8 FEaE

B3I oA 25 i it B 2% 119 VG V3 S 0K R R HE X
2t B B ZE P E S IR R, B I
0.5 g, KFFRE, ATl &2 at b im ot T

FHIE,

SR W4,

WAEZ 4 RIREST R, R 200k oy
AR B A TR VY S TP AS B H Re, . Re,
Rb, (&8 M =F Bah, 492K 2 s,

4 Rg; Re Rb, n=2
Eilmey S0,/ (mg * kg™") Rg,/% Re/% Rb,/% (Rg,+Re+Rb,)/%
130427-1 - 0.21 1.17 2.19 3.57
130427-2 70 0.14 1.00 2.20 3.34
130427-3 150 0.15 1.17 2.52 3.84
1304274 420 0.17 1.02 1.97 3.16
130426-1 - 0.11 1.19 2.66 3.96
130426-2 70 0.16 1.05 235 3.56
130426-3 150 0.16 1.09 233 3.58
130426-4 420 0.17 1.02 1.88 3.07
130428-1 - 0.14 1.17 222 3.53
130428-2 70 0.16 1.19 2.64 3.99
130428-3 155 0.19 1.13 2.20 3.52
130428-4 411 0.18 0.91 1.78 2.87
FS
| ES I
5.0 * I I
|—| * | BRAE AR
4.0
< | | R
g 3.0 u i
4o i
[~]
2.0
=3
1.0
0.0

Re

SUM

fFIHEZH SO, FR it < 150 mg « kg'; W14 SO, FREERZ N 150 mg - kg™’ T4 SO, 7R B2 > 400 mg - kg™,
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S NS R H R FRHICRFMZES, YA
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IR EEZE 2 PGPS AR AR B i >400 mg - kg
BF, S5EVEHES T AS BT Re & 11 Ik EPERE
iX; BiffEZ PR EH S S EAHTAESAS R
TRefrfEBEMES, HMK, hRIEA S RER
HIGTES L, ASRITRe TR ENEESR,
Ul B B R R B PR S AR B R E 150
mg * kg 'IF, R — K AR I AL
AR RAE150 mg - kg ZUAF, FHESHIHAS
BARe T EAZ BEMW . 3) L & ik

FIEES ML, NS RAFRb, & ETE g 2e
5, UL BB BE 2K 2 P IS AR B i > 400
mg - ke B, S5EPEFHESHAS B R RN
EMRL, REZEASI. PREANTESAS
BAFRb AR E M 22 5, UL AR B
FE150 mg - kg KUAT, PEHESTPIAS 2 HRb &
HAZ B EWE W, 4) BB EZE SRS R
KA. GREA. PRIRAVEFES ML, ASR
17Rg . RefIRb, =& Mg AfE B E 2R, Ui
it S 25 EVEVES AR AR B i >400 mg - kg
iF, S5LEHFESHASE TR . ReflIRb, =3 4
SR AL (R E R 58, Rl
[, AZH4FRg,. ReflIRb, = Mt NIEAE B
25, UL ARG AR B R AE 150 mg - kg LA
if, PirESh AS T Re, . RefIRb, =F BB AZ
R
3

1) AZREAFRg, . RefIRb EFHTES &R
B3R AE PR B AT Ay, g (i) P
S EmEI T WTabrsr, A SGRE =3
E AR SO AR L A s SRR,
Wi 785 A S 214 Rg, . RefIRb B 574
EZ5 ) #lE, BEARDT2.0%; (H Y66
Pi7ES T H A AR B KT 400 mg - ke ',
REfE DI A S 1 Re. Rb, & M AS B R, .
RefIRb, =37 S i 1Y 1 EPERER . >4 A bmisk 2
BH/NFET150 mg - kg ', ASHEHRg, . Refil

VOB i iR CEUTICAL A

Rb, & i FILE R AR SZ 5000 . A SCE G HE P
WS, Gt mEZERE, A
BRI 150 mg - kg AP . 400 mg - kg™
DAL, EEASRBUSIE W25 MR V0 S A A ik
AT 150 mg - kg A HR2EG B, (HXT
150~400 mg * kg™ A ALBLSE BE 2 AU REAS 1 B %
g, At — i,

2 ) B EE A A ) AR AR K e A
BOWARIR , P2 RE A LA iR, T 5 AZ
AR SR LRI A AR RR LN . A STk
A, AS LR R A R A S B Re
BRI N Z 5 H R, HED PHVE 20 28 )5 7] B
Ko ANSBHRe, Rb LZAEMALN, iG]
R,

3) (hEZ) PIHESH T AZ 2 HRe, . Re
FIRb, 5 H I 5 SR ARG 1E T K IRl R,
Zead e, R H EE KR R, IneEmleR
WAt PR BRI, 202 )y 41
o, H (hEZG) SRHPLCKI , 43#rintia] ik
2 Wi, ASCRAIUPLCHEEFATINGE , A%t A S
Re . Re. Rb AP ma80i) & wlle .

4) ISR, o B ARV S
I RN ) B i, S PUES R,
PGPSR T, Rk, 755 WA
e, W AR, T AR, IR
B EZE VI ES . UK R B
D7 R AEA PG VE S 1 CR ST A ORAH  T
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