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Extraction optimization of enzyme hydrolysis method and GC-MS

analysis on oleoresin from Zanthoxylum
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Abstract: Zanthoxylum was used as the material. Combined cellulase
hydrolysis  with response surface method to optimize the
Zanthoxylum oleoresin (Z - oleoresin) extraction process. Results
showed that the optimum extraction conditions of Z - oleoresin as
follows: 50% ethanol as extractant, cellulase dosage was
62.3 mg/L, enzymolysis time was 2.3 h, enzymolysis temperature
was 50 ‘C, liquid ratio was 47.4 : 1(ml/g). In this condition, the
extraction efficiency of Z - oleoresin was 37.22%. A total of 47 com-
pounds were identified by gas chromatography-mass spectrometry
(GC-MS). Main ingredients were D-limonene, linalool, lauricacid,
limonene glycol, alpha-terpineol, ascaridole, citronellyl myristate,
xanthoxylin, etc.
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Tt A L BE 50 °C L WORHEL 40 0 1 (mL/g) B9 54 T . 43 B % 8%
iff Fll 42 (0,20,40,60,80, 100 mg/L) X 25 UM B g 45 B 2 11y
S EAE 3K BOE I E .
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Figure 1
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Effect of each single factor on extraction

efficiency of Zanthoxylum oleoresin

R e R I Y [l U1y R A

Y =36.83+0.14X, +0.63X, +0.027X, +0.83X, +

0.025X,X,—0.035X, X; —0.016X, X, +0.002 8X, X; +

0.30X,X,—0.000 3X; X, —0.64X7 —0.66X5 —0.54X} —

0.7X4%, (2
# 1 Box-Behnken IR HiZITEZESKFER
Table 1 The table of variables and levels of Box-Behnken
e XiFpiE/  XoBgfFatm/ XoEERRE/ XowoRb

(mge+ L1 h C (mL/g)
—1 40 1.5 45 30 01
0 60 2.0 50 40 11
1 80 2.5 55 50 11
2 MEERBEITESER
Table 2 Response surface experimental design and results
TRy Xy X X Xy IR/ %
1 0 1 0 1 36.687
2 0 1 1 0 36.573
3 —1 0 0 —1 34.523
4 0 —1 1 0 34.878
5 0 1 0 —1 35.192
6 0 0 —1 1 36.591
7 0 0 0 0 36.793
8 —1 0 1 0 35.414
9 0 0 0 0 37.102
10 1 0 0 —1 34.617
11 0 0 0 0 36.699
12 1 0 —1 0 35.722
13 —1 —1 0 0 34.924
14 0 —1 —1 0 34.921
15 0 0 1 —1 34.627
16 0 0 0 0 37.015
17 —1 0 —1 0 35.202
18 0 1 —1 0 36.605
19 1 0 0 1 36.652
20 1 —1 0 0 35.225
21 0 —1 0 —1 34.619
22 —1 0 0 1 36.624
23 0 0 0 0 36.535
24 1 1 0 0 36.211
25 0 0 —1 —1 34.569
26 1 0 1 0 35.795
27 —1 1 0 0 35.809
28 0 —1 0 1 34.923
29 0 0 1 1 36.648
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Table 3 Analysis of variance for the response surface

regression model

TR PHM BdE BT F 1A PH  BHH
155 78 20.440 14 1.460  12.030 <C0.0001 = x
X, 0.250 1 0.250 2.050 0.174 5
X 4.800 1 4.800  39.540 <C0.000 1  x x
X; 0.008 1 0.008 0.073 0.791 6
X, 8.300 1 8.300  68.390 <C0.000 1 x x
X, X, 0.002 1 0.002 0.021 0.886 8
X, X; 0.005 1 0.005 0.040 0.844 7
X1 X, 0.001 1 0.001 0.009 0.925 9
X, X 0.003 1 0.003 0.002 0.987 6
X, X, 0.350 1 0.350 2.920 0.109 4
X3 X, 0.002 1 0.002 0.002 0.998 9
X# 2.650 1 2.650  21.850 0.000 4 % =
X3 2.810 1 2.810  23.160 0.000 3 = x
X3 1.860 1 1.860  15.360 0.001 5 % =
X7 3.130 1 3.130  25.830 0.000 2 x

S s% L0 14 o012

e 40 35 1.480 10 0.150 2.780 0.168 4 RN
ali R 2= 0.210 4 0.053

Ja¥ = 22.140 28
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Figure 2 Response surface plots showing the effects of two factors interaction on the

extraction efficiency of Zanthoxylum oleoresin
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Table 4 GC-MS analysis result of Zanthoxylum oleoresin
Fris BB e 2 ik M ER/ | Fe RERE 2 ik A B B/ %
1 5.16 R S I g 1.84 25 20.95 et s — T 5.94
2 10.64 D-¥r ik 4.43 26 21.03 4-H F- Py dg 0.47
3 11.62 3-H3L-3-2 3L Bl 1.73 27 21.15 R - 1 0.35
4 13.34 T/ 2.86 28 21.45 1=+ B i 0.33
5 15.89 H 7T 2.35 29 21.56 iR 1.18
6 16.05 BRI 28 o 1.54 30 22.10 I Y i 4.59
7 16.68 Tk 0.57 31 22.27  JIH:RE 3.33
8 17.32 2-J2 K1, 8-k W) i 2.03 32 22.51 (A5 0.92
9 17.80 a-ZIET 1.18 33 22.75  JARE®E 1.32
10 18.41 4,5- W - 0.14 34 23.08  2-F H B BRI 0.59
11 18.48 M= -3 4 et A AL 1.24 35 2314 2-¥3 B A 0.29
12 18.60 44 6-F - F R 2.70 36 23.34  KEVEREE 1.41
13 18.67 2-H JE-6- B s - 3- i 0.95 37 23.51  IE T HEIRTYLE L 0.43
14 18.81 ETRET 5 1.89 38 23.78 R 4.68
15 19.37 2- W1 2% 0.67 39 24.08  ZERANIMER 3.20
16 19.45 8- Ik~ 6T I Tk i 1.17 40 2422 T-HE-+Bk 0.94
17 19.64 IR g 3.20 41 24.41  FyPRERR H NS 5.38
18 19.74 b N 0.90 42 25.37  HEEER 1.89
19 19.81 B R+ = e F TR 0.66 43 25.70 7 R g 3.71
20 19.98 7 4.21 44 25.76 1 Zohe S T AL R 0.38
21 20.06 EEIE- R O 0.59 45 26.49  IET Ak 0.56
22 20.20 5- T H-T b 0.69 46 27.31 REVAY S 0.97
23 20.27 H kR 4.98 47 27.94 RE 10.85
24 20.54 ZRIA T T8 1.48
3 i YEF Rk 8 5 3 2 MG E & )5 M A/E A RCR , L K i ig

(1) AR50 2R F 2 20k 28 T 4l B & 1 418 TRUAE A XS A1 - 55
1545 HLEE TR 75 A HEAS T DA 45 4 RO (/] T L BB 8
P2 AL AU R BRI . 45 BE R I L 6 AU A A 4R TR T
Sk B RE 62.3 mg/L. WA B[R] 2.3 h i i IR
50 C B 47.4 0 1 (mL/g) B T2 44 F 45 46 HUh
MR HEHLER N 37.22 % , 55 28 [E 4R SR FH ¥ 705 342 32 T A5 4K
MR PR ECER 32.50 M LI K T 1450, ORI 4T 4 %
TR Al 0 4 B AR T L, v R R B 1R AE AT B I B AR BCR

(2) i1 GC-MS 43 Hr 45 5 AT AT, 26 B0 A g Hh A6 43 32 R
R AR ES A R R ik 10.85 %6, Xt AR AU A I 7 B RR IR B A
HEPENER X LAL AR AE PEAE AR AR AT — B4R T R
I RE AL IR IR IR i 4586 2B HUH 72 i BT R S R

(3) AR HBFFT T — B il X 48 AT 3 I 2 B0 A% 4 2F
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