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Optimization on preparation of Osmanthus extracts by enzymes treatment
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Abstract: To improve the yield and quality of Osmanthus extracts,
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several techniques were applied including the enzymatic hydrolysis by
B-glucosidase and pectinase complex along with petroleum ether ex-
traction and GC-MS analysis. The enzymatic hydrolysis process was
optimized usingresponse surface methodology, and a reliable multiple

quadratic regression model was established. The results showed that
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the best levels of the factors were as followed: pH 4.7, time 2.6 h,
temperature 46 ‘C, ratio of material to liquid 19.8 : 1 (mL/g), and
the amount of enzyme complex 54.4 1U/g with 48.1% B-glucosidase
activity, which was confirmed by experiments with an extraction
yield of 3.32% , an increment of 62.75% compared to direct extrac-
tion. The results of GC-MS indicate an increase of main compounds,
revealing that the hydrolysis by enzyme complex is more effective
than direct extraction in terms of the extraction quality improvement.
Compared with the control, the contents of the main aroma sub-
stances , such as dihydrolinalool, y-decalactone, dihydro-g-ionone,

were increased by 27.27%,
116.36 %, 100.00% , 247.06% , 72.84% and 14.29% , respectively.

B-ionone, geraniol, and limonene,

Meanwhile, nerolidol and p-ionol were also detected by GC-MS.
After treating by p-glucosidase-pectinase enzyme, the yield and
aroma quality of Osmanthus abstracts improved effectively.

Keywords: Osmanthus fragrans; extract; complex enzyme; flavour
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The effect of pH, temperature, ratio of liquid to solid, enzyme dosage, and the proportion on the yield
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A HIr s A&, FEiEHEN 6 MTHEE P, W)
BHEG  pH AR B [A] 0 i DL RS T R g A b
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Table 1 Factors level of response surface experiments
. A WOELLE B iR/ D i ] / E fmfigit/  F g 45 bk A
M e e ’ h U-g D /%
—1 15 40 4.0 2.0 40 40
0 20 45 4.5 2.5 50 50
1 25 50 5.0 3.0 60 60
F2 MEEREETER
Table 2 Response surface experimental results
A B c D E F BEMRRY A B C D E F 2 R Y
1 0 —1 0 0 —1 2.31 —1 0 0 —1 —1 0 2.55
0 1 1 0 —1 0 2.92 1 1 0 1 0 0 2.56
0 0 1 1 0 —1 3.05 1 0 0 —1 1 0 2.48
0 0 —1 1 0 —1 2.97 0 0 0 0 0 0 3.26
0 1 —1 0 —1 0 2.73 0 0 1 —1 0 —1 2.89
—1 0 —1 0 0 —1 2.55 0 0 —1 1 0 1 2.87
0 1 0 0 1 1 3.15 1 —1 0 —1 0 0 2.31
0 —1 0 0 1 —1 3.23 0 1 0 0 —1 1 2.86
—1 —1 0 1 0 0 2.72 0 —1 0 0 —1 —1 2.92
0 1 0 0 1 —1 3.21 0 0 1 1 0 1 2.88
1 0 —1 0 0 1 2.23 0 0 0 0 0 0 3.32
0 —1 0 0 —1 1 2.88 0 0 0 0 0 0 3.30
0 —1 0 0 1 1 3.11 —1 —1 0 —1 0 0 2.61
0 0 —1 —1 0 —1 2.57 —1 0 —1 0 0 1 2.56
0 —1 —1 0 1 0 3.03 0 1 1 0 1 0 3.21
0 0 —1 —1 0 1 2.58 1 0 0 1 1 0 2.74
1 0 1 0 0 1 2.36 —1 0 1 0 0 —1 2.64
—1 1 0 1 0 0 2.71 1 0 0 1 —1 0 2.52
0 0 1 —1 0 1 2.68 0 —1 1 0 —1 0 2.93
0 —1 1 0 1 0 3.16 1 0 0 —1 —1 0 2.28
1 0 1 0 0 —1 2.76 —1 0 1 0 0 1 2.67
—1 0 0 —1 1 0 2.84 0 0 0 0 0 0 3.24
1 —1 0 1 0 0 2.53 —1 1 0 —1 0 0 2.57
1 1 0 —1 0 0 2.36 0 0 0 0 0 0 3.31
0 —1 —1 0 —1 0 2.72 0 1 0 0 —1 —1 2.92
—1 0 0 1 1 0 2.79 —1 0 0 1 —1 0 2.63
0 0 0 0 0 0 3.32 0 1 —1 0 1 0 3.05
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Table 3 Model analysis of variance
V3 Rl RN s ¥yJ5 #n F P R >F
HERY 4.82 27 0.18 71.35 <<0.000 1
A 0.24 1 0.24 95.93 <20.000 1
B 4.17E—004 1 4.17E—004 0.17 0.686 5
C 0.16 1 0.16 65.29 <20.000 1
D 0.21 1 0.21 84.32 <20.000 1
E 0.41 1 0.41 164.21 <20.000 1
F 0.06 1 0.06 23.59 <20.000 1
AB 2.11IE—003 1 2.11E—003 0.84 0.366 6
AC 0.02 1 0.02 7.21 0.012 4
AD 0.03 1 0.03 10.23 0.003 6
AE 1.13E—004 1 1.13E—004 0.05 0.833 7
AF 0.03 1 0.034 13.51 0.001 1
BC 1.25E—005 1 1.25E—005 5.00E—003 0.944 2
BD 1.25E—005 1 1.25E—005 5.00E—003 0.944 2
BE 7.56E—004 1 7.56E—004 0.30 0.587 1
BF 2.00E—004 1 2.00E—004 0.08 0.779 6
CD 0.01 1 0.01 5.44 0.027 7
CE 1.51E—003 1 1.51E—003 0.60 0.443 9
CF 0.02 1 0.02 8.70 0.006 7
DE 1.51E—003 1 1.51E—003 0.60 0.443 9
DF 6.13E—004 1 6.13E—004 0.24 0.624 9
EF 8.00E—004 1 8.00E—004 0.32 0.576 6
A? 2.32 1 2.32 927.09 <20.000 1
B? 0.10 1 0.10 38.64 <20.000 1
C? 0.36 1 0.36 143.05 <20.000 1
D? 0.31 1 0.31 123.92 <20.000 1
E? 0.02 1 0.02 6.40 0.017 8
F? 0.06 1 0.06 59.48 <20.000 1
""" #%% 007 26 2.50E—003
25 L5 0.06 21 2.83E—003 2.49 0.158 2
afiiR % 5.68E—003 5 1.14E—003
SR 4.88 53
x4 R EEHHME
Table 4 Analysis of R-Squared
PR P ERRB/% B % R? Wi R? T R* G %
0.050 2.81 1.78 0.32 0.986 7 0.972 9 0.934 8 30.246 0

% A DI B R 0.986 7, R* AL IE N 0.972 9,
WA R e BAE B L 30.246 >4, 7] 41 [ 19 77 F2 4804
JE R R B A A v k6 35 25 A /0N L WO TT R O A A X A TG
Ak T ) A AR IR R 0 T2 A AR AT A AL 5 T

22 2 P9I 55 B4 A Design-Expert V8.0 #4175 £ 5T
[l T35 53 BT 22006 52 W A SB35 TN 3L A5 AT TG Ik Ak B R AR
RS AL -FEESCONIES v/ QLN EY ¥

Y=3.29—0.10A +0.083C +0.094D + 0.13E — 0.050F +
0.047AC+0.040AD — 0.065AF — 0.041CD — 0. 037CF —
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AR 181U 7 5% A v 7 TR ] 32 45 5 L5 T S 25 ) T
AH-pH BORE Fo- I 7] L WORE Ho- - 45 0 T B LG 1) L pH-I ]
VAR pH-B- 1 5 B T LU 091 X R AE 12 B A 3 s i LI 3

MIEL 3 T LA 25 300RE LE B /NI by 3 T 906 B i #)

A T 52 W) T8 e 1) 20028 BT A7 X6 1 Rl 1 0% pHLL
IR 5] B8 3 70 0 T L 91 R R IR A R AR R B
T p 00 A A2 T I TR 5 R T R R R Y B 0 pH
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Figure 3 Response surface chart of reciprocal effect
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Figure 4 The effect of main aroma content in Osmanthus

abstracts by enzymatic treatment
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