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Study on the T echnique of Removing O rganoch brine Pesticide R esidues
from G inseng Extract by Sub-critical Propane Extraction

ZHANGM n , ZHAO Suo-qi ZHAO Guanglei
(State Key Laboratory of H eavy O il Processing, Chna University of Petroleum, Beijing 102249 Chmna)

Abstract The feasibility of ran oving the resdues of organoch brine pesticides from G inseng extract
w ih sub-critical propane extraction was expbres Facors such as extraction pressurg extractbn
ten perature extraction tine, and flix of the solvent w ere nvestigated The ginsenosiles n G nseng
extract was quantified by highperfomance liquid chromatography W hen the extractbn tie is
120m n the exiraction pressure is 8 M Pa the extractbn tem peraure is about 65C, and the flux of
solvent s2. 94 kg/h ¥HCH, op-DDT can be almostall ram oved and TCNB, pp-DDT and DDE can be
iso hted up tomore than 60% , while the loss ratb of the G insenosde is less than 6 53% . The study
offers a new approach for effectively exclusion organochlorne pesticide residues from G inseng extract

Key words organochlorine pesticide sub-critical flull extraction Panax gnseng; gnsenoside high-
perfom ance liquid chrom ato graphy

(Organoch brine pesticides
0CPy

? B ?

Panax ginseng

: 2007-10-11; : 2008-01-10.

(196%-), ., , , ) ) . : 010-89733743
E-mailm inzh2002@, 163 com



93

No. 1
L12 ZENE LCI9
( );
(2=l A'S3120B U ltrasonic C kaner(
(Supercrttical Fliid Extracton SFE) ); GL-802 (
): AG 245
, ( 0 000 01 g) ( );
( 20 K1)
[8~ 13] 12
[14~ 19]
, ( 1)
- 24
e : 0.7L
CO,
} >
) (HCH) ! 1 7
(FDA) . | ®
? 10 6 9
’ 2 1 1
COZ ’
[25] d
4
() i % |
E [26~ 28] co,
2 2 2 1
) ’ (4 2 MPa) ( Fig 1 Schematic diagran of sub-critical
15 M Pa) ’ propane extrac tbn
- 2 3 4 5
11 6- + 8- 9- 10-
, (HPLC) "
I, solvent pot 2 N, cylnder 3 solvent filer 4, solventpump
S5, solentpreheating fumace @ extractor 7, pressure contolvalve
8, computer contol sysem 9 separabr 10 adsorpton column
11, solent condensation chiller
1
L1 ,
L11 #& 5% ( ); ) ;
. > 99 5% ( ); ,
(HCH) (o5 By v5 &HCH) ,
(DDE, DDD, op-DDT, pp-DDT) — : 60~
( tecnazene, TCNB) ( quintozeng 90°C
PCNB) (HCB), > 98%
( ). ( :
), ( ); Re¢ RbI( (40C *5C,

); 0. 45 Hm - Q 09M Pa) , 30mn ,



94

Vol 10

4 ;
1 L (3")
Tabk 1 The orhogonal test table L ( 34) of optim izing subcritical propane extract conditions
Facbor
A B C D
Level Pressure T en perature Tie Flux of the solvent
M Pa e /i /(kg/h)
1 4 50 60 1. 96
2 6 65 120 294
3 8 80 180 392
13 2 ,
GB /T. 14551—93GC-ECD , a ,
B v G&HCH; DDE DDD; op-DDT, ppDDT; A3B2C2D2
PCNB; TCNB; HCB :DDE DDD 8 M Pa 65C 120 m n
Q 000 2mg/kg op-DDT 0. 000 6 mg/kg pp-DDT 2 94 ke/h
0. 000 8m g/kg Q 000 1mg/kg
1.4 22
L4 1 o a#E c
la 11 2 TCNB 10 117 min
0.09%0 01 ¢ 50mL , )
HCB 10 807 mn BHCH 1L 075 min ¥HCH
, 25mL - (50750 ), . . ;
. ) 1. 162m n, PCNB 11 335m n, DDE 16 583 m n,
(50C) 30 m in “ 7
’ 10 m1. ’ ’ DDD 17.913m n, op-DDT 18 045 m i, pp-DDT
0. 45 Um , 19. 168 m n
L4112
500mg 30 Olmg 10mL ’
: 2 0mL 3 ; ;
2. 0mL , , FDA ay &
142 &5 sH HCH  TCNB FDA ., BHCH
(HPLC) Bonchrom Ci5[ 250 mm X DDE DDD opDDT pp-DDT PCNB HCB
4 6 mm (i d. ), 5 Hm], 40C, , DDT PCNB FDA
205 nm, -, [ -
)]s 80:20, 22mmn  78:22 40m in , YHCH opDDT
5050, 50mn  45:55 52min 35! 65 54 , , BHCH
70min  80- 20 0 6mL /min 570 ,HCH Q017 1 0 0052 mg/kg
) HCH TCNB
6L 8%,
21 3 , DDT
Lo(3) 9 , 63. %, PCNB  HCB
11 34.8%  46. 3%,

(W)
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Tabk 2 The results and analysis of the orthogonal test

Levek of the extraction facos

A B C D Sum of pesticide residues
T est num ber
Pressure T an perature Tme F lux of the solvent /(mg/kg)
1 1 1 1 1 1. 1698
2 1 2 2 2 0.9962
3 1 3 3 3 1. 398 8
4 2 1 2 3 1. 5840
5 2 2 3 1 1. 6135
6 2 3 1 2 1. 5223
7 3 1 3 2 0. 6348
8 3 2 1 3 0. 5801
9 3 3 2 1 0.5332
1 3 564 8 33886 32722 3 3165 -
Totalof facorl
2 4 719 8 3. 1898 31134 31533 -
Total of facior2
3 1748 1 3.4543 36471 3.3629 -
Totalof facor3
Range 2 97117 0. 2645 Q0 5337 0. 209 6 -
3 2 2 2 -
Beter kvel
1 3 2 4 -
Primary and
secondary of
facor
mV 3 2 mV S
- A -
630( = 5 360 = & B
560 320 T
490 280t
420 240
350 200t
280 160 2
210 120 S =
140 80t o 2=
70 401 A T !
0 OJ*J"”/}L .
-70 -40
T T
—_ N VN~ - MUV N S N T O WO
e - B =N S N R TP S i
t/min
2 GC
Fig 2 The GC chran atogran of OCPs n sanple before and after extractbn
A, Before extraction; B, A fter ex traction
23 Re Rbl s HPLC
, 3 Re
- 10
, Rbl y=1 71 x10 "x

Re Rbl y=3 61x10 "“x
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Table 3 The content of OCPs n sam ples before and after sub-critical propane extractbn

Sanple/(mg/kg) The lin it of partOCPs/(m g/kg)
Pesticide REd.u(.nbn of China
pesticide(% )
Before ex traction A fler ex traction WM /T2-2004 Korea Japan U. S A FDA
a-HCH < 0 000 1 < 0. 000 1 - - - - 0. 01
B-HCH 00121 0. 0052 57. 0 - - - 0. 01
6H CH < 0 000 1 < 0. 000 1 - - - - 0. 01
Y-HCH 0 0050 < 0. 000 1 ~ 100 - - - 0. 02
HCH 0017 1 0. 0052 69. 6 0.1 Q2 0 2 -
Sun of HCH
DDE Q0 364 2 0. 1652 54. 6 - - - 0. 01
DDD 0 0219 0. 0160 26. 9 - - - 0. 01
op-DDT 0 108 9 < 0. 000 6 ~ 100 - - - 0. 01
ppDDT 03210 0 1164 63 7 - - - 0. 01
DDT Q0 816 0 0. 2976 63. 5 0.1 Q1 0 2 -
Sum of DDT
PCNB 0 307 0 0. 2002 34. 8 01 01 - 01
TCNB Q0131 0. 0050 6L 8 - - 0. 01 0. 02
HCB Q0 046 9 0. 0252 46. 3 - - 0. 01 0. 01
160y : . ’
Re § Rl 39mn Re 46m n Rbl,
140 %
120 E
100
80 3
60
40 o 1)
22 L —— ‘J_?.':‘_;—;JL‘_TE?I——:" . : 65C,
38 39 40 41 42 43 44 45 46 47 48 49 50 8M Pa 120m in 2 94 kg/h
t/min 2)
YHCH op-DDT, TCNB pp-DDT
3 Re Rbl HPLC DDE ’ S 61%. DDD
Fig 3 The chrom atogran of Re Rbl standard PCNB HCB <500,
3) Re Rbl
4 , L. 5% 3 00%:;
Re Rbl 6 5% 300, Re  RbI 6. 5%
3 00% )
4,
4
Table 4 The loss of gnsenosides n sam ples before and after sub-critical propane extrac ton
( %)
The contentof gnsenoside (% )
G nsenoside The bssof gnsenoside
B efo re extraction A fter extraction
Re 153 1. 43 6 53

Rbl 3 00 2.91 3 00
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