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A Preliminary Study on the Extraction Techology of Oil-tea
Camellia Seed Oil by Aqueous Enzymatic Method

SUN Hong FEI Xue—qian  FANG Xue-zhi

( Research Institute of Subtropical Forestry CAF Fuyang 311400 China)

Abstract: An aqueous enzymatic extraction technology was adopted to extract oil from Oil — tea camellia
seed. The influences of different enzymes and enzyme complex formulas on oil yield were investigated. The re—
sult showed that Alcalase 2.4 L was the best single enzyme with the highest oil yield of 90.48% . The best en—
zyme complex formula was composed by pectinase cellulose and Alcalase 2.4 L. which was gained by multi-
level optimization procedure. The oil yield efficiency could reach 91.40% when this enzyme complex formula
was used in sequence. By comprehensive consideration Alcalase 2.4 L is the best hydrolase.
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5.81% 48.12% ( 60 ) o
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sigma C2730 Trichoderma reesei ATCC 26921 50
~60 C. pH 4.5~6.0,
sigma H2125 Aspergillus niger 40 C. pH
4.5,
sigma pP2736 Aspergillus niger 50 C. pH 8.0,
sigma 10069 Bacillus subtilis 25 C+ pH 6.9,
Alcalase 2.4 L Novozymes Alcalase 2.4 L Bacillus licheniformis
50 ~60 C pH 8~9,
Buchi B -811 ; Thermo Fisher X ;
cpH ; .
1.2
1.2.1 . . 5¢g 50 mL
25 mL 90 C 10 min pH
90 C 10 min 8 000 r/min 30 min
1.2.2 GB/T 5009.6 —2003 T
=( - )/ x 100%
1.2.3 / (1) o 5¢g 5 50 mL
(2%) . (1:5) . (60 (4 h)
8 000 r/min 30 min
(2) o
2% 1:5 2 ho
Lo
1
Tab.1 Enzymatic hydrolysis conditions of simultaneous enzyme supplementation
1% pH Ic /h
Emzyme combination Enzyme dosage Reaction pH Reaction temperature ~ Reaction time
+ Alcalase Cellulose + Alcalase 2 7.0 55 4
+ Alcalase
Hemicellulase + Alcalase ? 80 % !
+ Alcalase Pectinase + Alcalase 2 7.0 45 4
+ Alcalase Amylase + Alcalase 2 7.5 40 4
(3) .
o 2%
1:5 2 ho
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Fig. 1 The influences of different enzyme type on oil yield
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2.2 £ Enzyme complex formulas
2.2.1 1 + Alcalase; 2: + Alcalase; 3: + Alcalase;
4: + Alcalase.

1: Cellulase + Alcalase; 2: Pectinase + Alcalase; 3: Hemicellulase +

Alcalase; 4; Amylase + Alcalase.
2
Fig.2  The influences of different two —enzymes complex formulas on oil yield
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ffiZH4 Enzyme complex formulas

Alcalase + Alcalase; 2: /Alcalase; 3: Alcalase/

° s 4 + Alcalase; 5: /Alcalase; 6: Alcalase/ o
Alcalase “Lpr Y .
1: Cellulase + Alcalase; 2: Cellulase/Alcalase; 3: Alcalase/Cellulase;
4: Pectinase + Alcalase; 5: Pectinase/Alcalase; 6: Alcalase/Pectinase.
“+ "means simultaneous enzyme supplementatioj “/” means differ—
ent adding sequence.
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Fig.3 The influences of different adding sequence on oil yield
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B4 4 Enzyme complex formulas E§41 %4 Enzyme complex formulas
1: / / Alcalase; 2: / / Alcalase;
1: /Alcalase; 2: / Alcalase;
3: / / Alcalase; 4: / / Alcalase;
3: /Alcalase; 4: /Alcalase .
5: / /Alcalase. 1: Cellulase/Pectinase/ Alcalase;
1: Cellulase/Alcalase; 2: Pectinase/Alcalase;
2: Cellulase/ Hemicellulase / Alcalase; 3: Cellulase/ Amylase/ Alcalase;
3: /Alcalase; 4. Amylase + Alcalase.

4: Pectinase/ Hemicellulase/ Alcalase; 5: Pectinase / Amylase / Alcalase.
5

Fig.5 The influences of different tri enzymes
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Fig.4 The influences of different enzymes
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F#2l 4 Enzyme complex formulas

1: / /Alcalase; 2: / /Alcalase; 3:
+ /Alcalase; 4: + + Alcalase; 5: Alca—
lase/ / ;6. Alcalase/ / o
91.31% 0.44% - 1: Cellulase/Pectinase/Alcalase; 2: Pectinase/Cellulase/Alcalase; 3:
91% Cellulase + Pectinase/Alcalase; 4: Cellulase + Pectinase + Alcalase; 5: Al-

N Alcalase

° calase /Cellulase/Pectinase; 6: Alcalase/Pectinase/Cellulase.
Al 6
- Alcalase Fig.6  The influences of different adding sequence on oil yield
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