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Optimization on ultrasonic-assisted extraction technology of sucrose
esters from tobacco by response surface methodology
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(1. College of Material and Chemical Engineering ,Zhengzhou University of Light Industry ,Zhengzhou 450001 , China;
2. College of Tobacco Science and Engineering ,Zhengzhou University of Light Industry , Zhengzhou 450001 , China )

Abstract ; The ultrasonic-assisted extraction technology of sucrose esters (SE) from tobacco was studied.
The qualitative and quantitative analysis was performed by gas chromatography-mass spectrometry ( GC-
MS) method,and the effect of various factors including extraction solvent, temperature ,time and solid lig-
uid ratio on the total extract yield of SE was investigated by response surface methodology ( RSM). The re-
sults showed that the optimal extraction conditions were as follows: the extraction solvent acetonitrile, the
solid liquid ratio 1:29 ,the temperature 43 °C. and the extraction time 16 min. Under the optimized condi-
tions , the total extract yield of SE was 5. 039 (actual) or 5.067 (theoretical) ,the average recovery was
99.87% ,7.74 % more than that obtained under the optimized conditions of single facter tests. The deter-
mination results of 10 kinds of tobacco leaf showed that the kinds and content of SE in tobacco leaves were
different with different origin,variety and level.
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FHEMETS SE (sucrose esters ) S& /{7 —Fh B3 AY
T ) o BT IR AR A0 5, JHG v 5 e A v 1 2 TR
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L1.1 #85RF PR PR (2iREh 99 %) |
N,O =X - = =G LMk (BSTFA ) - = HI L5
fifbe (TMCS) (99:1,V/V) , 22 [E Acros Organics 2\ H)
77 RERE /N SRR (Ll > 98% ) , 56 [H Aldrich 24 7]
77 ZHEH e DMF | 2 (taigal) , R HEE DY AR
A TAHBRA A —E@ Wb =AM . CRa
P FH B GE C e o /K B R B N S8 A 40 12 Dy - 4
T S A A S M i 34 BT R (B
Al 2 AR LA TAE 4R 4,45 CHET 2 h
JE R, 1 40 H i

1.1.2 {¥2& GC 6890—MS 5973 N RIS &% -
TR Y, £ E Agilent 23] 7=, Bi G1701DA MSD
b5 Al , NIST 02 % 2 A 3 3l i A 4 ; RE—52

ekt 25 RAXL, 1 o A A AR T 7™ 5 AB265—S 7l
HL 7~ KF- (JgdE 0. 000 01 g) , K1 Mettler 23 7] 7
SB—3200DT AU 75 2 B &, T i3 2 AE YR
AR w7
1.2 XWHE
1.2.1 SE MERRAITE 2 g K50
KLHA 150 mL HEIZHHIEINA 58 mL 2, #75
AH16 min(JEFE 43 °C) ARG 08, I S VE %
DB 3 WK, BRIR 20 mL, A5 JF A ORI BE A 76 40
CF AR RN R ZET SR IMA 60 mL H fig
- IK(V:V = 80:20) ¥, FHIE CUGEUEE 3 IR, BRIK
20 mL,4RJ5 5 70 mL 1 CHCl,: H,0: {1 fi1 KC1 =
42201 FIBZEI, AR = S P BE AR, B = S B AR
JKPEVE 3 W, BIR 10 mL, SR TA 15 g To/K R
B, TR B TR B R R BT, H =&
e 2 5 mL. NG 1.0 mL P47 A
FERTEAR R 13 A AL B RO A5 F R A 1.0
mL ZEIOR AR B 2123, 6 g/ mL ) A7 A R Y
s (P9 AR) %W 0.3 mL fl BSTFA-TMCS : DMF
(1:1,V/V)IEW 0.2 mL, % &, 7E75 C K H 4%
& 1 h BEAT AT GC-MS 34T
1.2.2 GC-MS ##&HF migs4. HP-5MS £
AEEATERE (30 m x 250 pum x0.25 um) ; FHEREF
Jwr iR 120 CL AR 3 min, L) 15 C/min FF &
280°C , H-LL 2 °C/min F+ & 300 °C ,{#+%F 5 min J545
HOHERE R BE O 280 °C; AR R Al A R
(99.999% ) ; i K 1.0 mL/min; FERE R HO0.5 plL,
AT

FEi a5 R M &R, B RE 5 HT70 eV
VOB AR BE Sy 150 °C 5 AL i B2 280 °C, iy %
AR 1,22 KV R 28 TR B
12430 ~ 500 u.
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BEA AN SE AT A= PR bs v Bl B, Ik, i o A
AT B T 5 Xk B SCRR L 1 ] AL 10 ] A4 3 A il
PEATEPE AT, BN T 5 ALRERE VU, 2351 1 SE 1—
SE V £/R, 0 FEMKIK R 622,636,650 ,664 Fi1 678.
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TR AR 01 25 B A IO ) RHI LG A b S5
B SAERGRFR AR EE gt mL) (A BGELEE R ]
.

H1 T SE BB MEBOR, flear ml —SH be L = 5
HBE  FH I SN R TR A 2 B 711 ] 7 B
e 1030, T B A A 20 min. 25 R K ], 2
Xf SE f A IR B R 25 AR LI, T S S PR TR
7B 2 ) o 1:10,1:20,1:30,1:50,1: 70 F1
1:90, il T A 2K 1 20 min, 45 R R W] RHA Ly
1:30 I AR OR. SR [T B L 1230, U
T (20 °C,30 °C ,40°C ,50 C F1 60 °C) 7EZE B} [A]
>4 10 min,15 min,20 min,25 min 1 30 min A} 43 51|
PEATREICC RIVEEAS i BE s 4 AN [R) 2 BB ) 147 5 1K
SEHG) . AR A 40 °C ZEHURE] D 1S min B
AU . DRI, B DR R S 0 5 P e AR IR AR A
N CNE R BRR L S 1230, ZEHURF ]y 15 min,
TRLEE N 40 °C. [R] I, B DA 28 S B0 445 2R ik e W 28 JUR
FR IR ] i RE UL F S 5 SE RS IR 1 32 %
e
2.3 WMEEEAUESRKERTZ

MR B DR R S HR 45 2R, LU v S 20 SE B &
AR M N (R ), ARG (X)) 2R IR )
(X,) FORHR L (X5 ) O B A2 BB H IR b 16 73 BT i 5.
Fr s o, = (X, = Xy) /Ax XF H AR R T4t , Hoh
x; N HASEERGRASAE, X, D9 A SR BSLE, X, N
SEHG PG AL B A LS, A O R R4
AR IR FACE Y HRE LR 1.

H2 45 Box-Behnken [y 0o 21 G B 1 I B, X 3

AEZREMNRIEFT 3 R 3 AR 17 A5
F1% W O T 34 3, 5 56 S A R DL 2.
k1 RBEBEE KFRBD

[ % P i
-1 0 1
B X,/C X, 30 40 50
i [E] X,/min X, 10 15 20
FURLE X,/ (g - mL™") 20 30 40

Fax, = (X, —40)/105%, = (X, = 15)/5;%, = (X, —
30)/10.
k2 vhEEERITRORIEER

ELIEES

SRy UEA(ES
Xy X X3
1 -1 -1 0 4.35
2 -1 1 0 4.77
3 1 -1 0 4.79
4 1 1 0 4.82
5 0 -1 -1 4.59
6 0 -1 1 4.69
7 0 1 -1 4.89
8 0 1 1 4.55
9 -1 0 -1 4.49
10 0 -1 4.85
11 -1 0 1 4.64
12 1 0 1 4.59
13 0 0 0 5.00
14 0 0 0 4.98
15 0 0 0 5.02
16 0 0 0 5.18
17 0 0 0 5.03
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0. 1, R4 T2, U6 (s 5y #R TG U R AFAE , ol
P77 5 SCME BB AR 4 ry #U45 . H A5 2 A% 52 AH O
FHr* =0.948 1, Ui %A R 5 52 bRk 56 0 A 4
I, B2 R Z MR W W e R4
r =0.881 5, UtHH R Ak A7 88. 15 % I8 T FF
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H DR TR AR R X 2% PR 2R A w7 T 57 ]
LA RIE BRI 2 PR, AR 2 W] EWA
X R B2, P il 2R EC R BE I, I 2 ] 3%
BEESOWEE AL SRR RN R bSIR
B, B BRI R, R IR, 4 R S RBI(E
JE W), i W2 T A AR E A, AR E RUR B
KAH. % PR Z [ #8AT — 52 B9 S8 HARHT, Hvh 26 B
L 55 I 18] ) S A e o A 2. [l I IRLEE () 2
SN R 8 0 25 D3R, RN 2 = il R BE U, [0l )9
OIPTAS R (3 3) R T P Hh A T .

[ U= 75 1) 45 T 5 22 0 A 45 SR 2 B — UK A
TIRTHERA BEVEN R, N ALK N T R A5
Mg AN B A R 5 AR BT L, R LA A 2% [l 05
Pl o B HE P U 245 .l e A 20 A, LA R
PO AR AR, TR A A U D A O
42.5 °C ,ZHUHf[A] 16. 2 min, BRE HE 1:28. 5. FE L5
T R AELEEY 5. 067. 2% 18 2 L brfe i iy Ja bR
YRR AR R A TE Dl A i 43 °C

A E] 16 min, BHE LE 1:29.

2.4 FEEIISIE

SR T i B T S, SR B SR E IE S 1 B
P S F AT A BURTS. BURA B RHERES 2 g, IIA
25 58 mL, 7ERR A A IO B PR IR 43 C,
FEHL16 min, TR 6 Y, T AR IR FIAX R
HEfw 2% (RSD) . i T 3A5 B AL SE BRUE S, 1 e
NS5 M0 B i) SE PR BREB), DU LA FRE R A 2
BTG g Wi ity , 0 M R i oA — R R L 2
WRTG , (I A BE 2 9 12 pg/mL, 58 A A A0 3] i
B M It 10 AR T SE &
PEATINAE . 45 W] TER AR T, SE AT
475,039, SEHEHIME 5. 067 #2iE , SE 1 -1 1]
e H 99.87 % , 15 8 PR 3R B A A% 12 D45 9 F- 24 [l
WA AR T 7.74 % ;RSD <2.9% , 53CHK[10]
JrEAIE, RSD (< 4.58% ") 47 BT AR, i 12 i %
(86.21% 1) B W 42 &5 , W RSM A AL 15 21 i %%
WA S e nf vl 5, BoA e (. T S A b o
T A5 9 O A i (5 1 R St O R
fh, FEATH N SRR R ) SE 5 RELE R L 4.

K3 BAwPEFRT EZHSIER

J7 KR o B ¥ FAE HE# P WEM
i 0.770 9 0.085 14.22 0.001 0 i aTE S
X, 0. 080 1 0. 080 13.35 0. 008 1 AT
X, 0. 047 1 0. 047 7.76 0.027 1 IS
X 0.015 1 0.015 2.55 0.154 0 NTE
X%, 0.038 1 0.038 6. 34 0.0399 B
X, %5 0. 042 1 0. 042 7.01 0.033 0 i
X, 0. 048 1 0.048 8.08 0.0250 nE
X, 0. 170 1 0.17 27. 68 0.001 2 T
x,° 0.110 1 0.11 18.21 0. 003 7 AT
%y 0. 170 1 0.17 28.38 0.001 1 T
B 0.042 7 5.994E - 003 N
He 35 0.017 3 5.558E - 003 0.88 0.523 0
iRz 0.025 4 6.320E - 003
BB 0.810 16
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%4 2012 4 10 #m et SE ¢4 4% ne/s
FE i SE I SE 1T SE III SE IV SE V
TBA R 63. 14 190.21 572.52 889.78 741.46
BT LyA 19.13 62.32 — 1.61 —
PELLIE L LA 6.23 20.26 — 1.32 —
EI&E1YC,F 31.16 117.98 — 8.16 —
1 KC,F 40.02 141.88 — 9.66 —
K PRGN HCOA,/S 23.38 110. 82 — 5.23 —
iz K326 CF—3 17.98 70.41 — 6.68 —
£y CF—3 30. 11 131.12 — 7.63 —
cily C3F 36.23 151.11 — 8.45 —
WRHEM CF—3—2 28.03 118.98 — 6.86 —

SR A .
3 4hip

ASCUVAH 385 — Biil (GC-MS) ¥EAE K 43 #r
THB, SR e TG 925 75 ¢ 1 2R B R IR L B[] A
BRI L 55 R A 2 SE A2, A5 iR 458

1) SR JH i) S0 T 3 BT ok X 0 - v A i 1) 7
T AT T 5T, 15 200 S FE AR U R D
CIERAEBGEH R LA 1229, 2 BUREE 43 C
[}]8] 16 min.
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SE PSS F ot 5 1l b B SR S [ A BT
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