5T 2 ) R TR ¥R \Vol.7 No.2
2007 4 4 H The Chinese Journal of Process Engineering Apr. 2007

K xfEglm SR 0, Z=Blan fe B2 i F2 YR 1L

AL I A

EiRAEZS

¥, M E

(FadE TR N A 2R, BRPE PH% 710072)

B KRR B AT B R R IR T CO, AEUMN JERF I ASUSCR, A TARAE D Hrish e 2RO LB A ety s A4
FHIHER L, WEE T SE MmO (R A IR TR B A TT 30 3 AN R BN R AT i Je AR IR AR S e,
e T K i e i NGRS O AR 0 L 5 B e A AR AL RO JE WE IEAZ S ISRt B,
BT T IR RT R TR R RE S i e B AR RO R . S MU A A IR AR 45 1A i ) 25 MPa, i

40°C, 95% L FEHF 4 1.5 mL/g. Jii it 2 37 om Ak 2L HUmh JE I ) A HCR AR,

XA R I S COp ZXHUM JE BE

FEMCRBAT IO, TR 82.4%, 55250 35(H 81.5%H A —5

KR FarR) AR BIRTE CO, 2 el
FESES: TQ028 XHEkERIRAD: A

1 W&

oo JE AR S T2 (g 2 ORI, R o — T g5 A
PERIBESRA A, 50 7 2O, oA
HIE I RE D AR R o0, 20 i e I 1M KRG AL e
VRS PAEAE AT DRI AL TR RE. H AT $R 02
W 10 7742 3 A IR A LI R A I B s Al B A%
E P Al B A A (T3 7y v ) [ AR AR
13BN B0 e RELEBEAIG, 2074 18% /ity , T HAEMUIK K %
JEORHS W FRILE A 1:4~1:10, AEBOGRITRR, #HHR K,
[l M s, A I R SR

I S COp AUy — Mo i) 73 B B, FERE AT
RO 53 185 75 T RIS JC AR R, SR I 7 A 0 i
e BRI BOR, 7Rt e BEIX A58 A H AR
Ao T R I, BRI 5 COp WA HA — 3 IV i
JE, {EGERI S ACHR S U I AL, TR AU b Ho
JEREACHURAG. 0B I SRR A IR ST T, N
N 35 1T AR A I SRR 1 v i il g e e ),
T A O ISR IO R g A P 5T T Il
COL A HUA JERE IR 25415 JFR ] 759% 11 LA 2y Kt 7]
HAR AR Ty 79% /A7, P ARSETCR I 7 CO,
PRI R 2RO JERE, 1] 95% L WF AT 94K ,
JFIBC AL SR HT AT R, 7920 1 w205 (10 ki JE I
{HR AR I - COp AU JE I I R (K 5 AL HLEE K
SN AT 7R SR RN (R DR 3R AU R L AR

A TARE I NS A A UL R IR A S o Sy
FISRALAEIOIUEE L S Sy 7 s AR (KA 3 L Sy 771
i A A O R (K DAL BE T S F R R (1 B B R kAT T

i HEA: 2006-04-21, f&[E HEA: 2006-07-18
HEWB: it K2t E BN AT 54 % BhI H (%5 Z200581)

XEHS: 1009-606X(2007)02-0263-05

AL BT .
2 % B

2.1 RIGUEEFAIR T

TR T CO, AU (il 2B I S A A PR A
Al), BEREZERAL, R A (H AR H), 1E Ok,
Ak, LR LT, 95% L WEIA ks Hrl
2.2 MR RRWHE
2.2.1 I MPRL K AL

JEORREZ R P A BT, oK 5%. HU 500 g
FHES 40 (380 pm), fH 2000 mL K 12 h, £&5
D RIBUGTE 50 C A4 N TR S HE.
2.2.2 96T ik

R R ECTIAL RS (PR 100 g, I JEHFFI 150
mL BAIF ST 5 A, Y 30 min. B AL BRLFE ET 1
L A, WA CO UM, A 5 MR BN H A A
AW T IE BB I FUIRES 5, PR T A A
PR S TO Hh 13t g N 2 4y 5 2 v
SR I e J o IO 5 Y R R AR 43 B AR AT, TR B )
DU T3 B 32T s MR BN COp M NS Bt 4
Bk, MEmEET R s HR s, A RE
I PR 1 BT A R (Vs A 1k e b R A 34 2E
17, HBRFERGEARER
2.3 ST

SR FH P2 A i 2 900 5 A EC P i e e e,

SR FH ot 20 €003 43 BT v 56 A A 380 1) e It
TTHT. i At: talkih C18, Wtk HEEFI &
BERTRAVETINY oV 2n=1:1), FE 35°C, FBNAHEE 2

EZ I BMWAE(974-), Lo, BRIGAHFASTTN, WA, MBI SR A AR 19T, E-mail: ykdzym@nwpu.edu.cn.



264 U = I

ERE

mL/min, #3215 nm.
3 ERMitib

3.1 EHFEN I CEERA L E M

WL AR 2 20 LU SIS, SIS S i B
I SR RAL I S BPE, S22 i 7 20 MPa, il
J& 40°C, CO, I 20 L/h, 43 2538 | (95774 10 MPa,
IS N R ) S RERR AR, 23 A e FIATE
JF S T AT R I A CO, AN JE I 1) 5L Bt
5%, WIREGHRINE 1 PR, W EY], (ELIH RIS
PEF, ZHRD, ARG FERFEE R E 3 h 72
A NI AR FE A T oAb S, 3N 52 1K
BT /D 2] 1.5 h 2ty SsACAEE 1 e B PR IR,
ARTRA ALY 2.15 %, 10 H AL AR AR s A i (1
5 fif. S R AAG & G 5 CO, i 6 i A< HUid 22 W]
BAFLATRAL

F 1 KRB SRBIERRIT L

Table 1 Comparison of enhanced extraction and
non-enhanced extraction

Entrainer Entrainer Time Extractive Extraction
volume (mL) (min) volume (mL) rate (%)
95% ethanol 120 90 114 79
None 0 180 23 31
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Fig.1 Influences of different entrainers on the extraction rate
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Table 2 Influence of the 95% ethanol content on the extraction rate

Entrainer volume Extraction rate of solanesol Extractive volume

(mL) (%) (mL)
60 47.0 52.0
90 48.6 67.3
120 79.0 114.0
150 813 130.2

200 68.0 165.0

250 72.0 212.0
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Table 3 The extractives obtained with different separation kettles

Separation Colour  Mass (g) Solanesol Solanesol separated
kettle content (%) rate (%)
1 Puce 25.2 6 20.1
1 Yellow 57.5 34.2 58.9
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Table 4 Arrangement and analytical result of orthogonal test

No Pressure, Temperature, Entrainer Error Extraction
" A(MPa) B (C) volume, C (mL) rate (%)
1 20 40 90 1 48.6
2 20 45 120 2 53.2
3 20 50 150 3 53.6
4 25 40 120 3 79.2
5 25 45 150 1 77.3
6 25 50 90 2 65.4
7 30 40 150 2 75.2
8 30 45 90 3 60.6
9 30 50 120 1 62.2
Ky 155.4 203 174.6 188.1
K; 221.9 191.1 194.6 193.8
Ks 198 181.2 206.1 193.4 T=575.3
R 66.5 21.8 315 5.7
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Table 5 Analytical result of variance on orthogonal test

Sum of squares  Freedom Mean

Factor o . F Significance
of deviation number  variance
A 756.469 2 378.235  159.26 P<0.05
B 79.429 2 39.715 16.72 P>0.05
Cc 169.389 2 84.695 35.66 P<0.05
e 6.749 2 2.375

Note: The e denotes random error; Fo01(2,2)=99, Fo0s(2,2)=19.
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Table 6 The extraction rate of solanesol by experiments

Experiment Extraction rate of solanesol (%) Mean value
1 82.0
2 80.7 815
3 81.9
:': N
5 é]ﬂ 141\4
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Enhancement of Entrainer on Supercritical CO, Extraction of Solanesol from Tobacco

ZHAO Ya-mei, HU Xiao-ling, GUAN Ping, YANG Feng

(Department of Applied Chemistry, Northwest Polytechnical University, Xi‘an, Shaanxi 710072, China)

Abstract: Entrainer enhancing technology can significantly improve the solanesol separation efficiency of supercritical CO, extraction.
Based on the principles of supercritical CO, extraction and enhancing effects from entrainer, three influential factors of the solvents
including the type, content and addition method on the extraction of solanesol are examined. How the solanesol and entrainer are
selectively separated from the extractive is also discussed. By the orthogonal test of extracting solanesol with entrainer enhancing
technology, the importance sequence and prominence are analyzed for the influential factors of entrainer content, pressure and
temperature. The optimum conditions for the extraction process are obtained: 25 MPa, 40 °C, 150 mL of 95% ethanol for 100 g tobacco.
A mathematical model is established with which the yield of the optimum extraction rate of solanesol can be predicted in the present
study. Under the optimum conditions of the process, the solanesol extraction rate by designed experiments, 81.5%, is consistant with the
prediction value, 82.4%.

Key words: entrainer; enhancing technology; supercritical CO, extraction; solanesol



