34 FHE 11
2018411 H

00D & MACHINERY

Vol.34,No.11
Nov.2018

DOI:10.13652/j.issn.1003 —5788.2018.11.032

L 46 F il K BRI IR T Z M K m B o7 #

Research on extraction of idesia polycarpa oil by aqueous

enzymatic method and its nutritional analysis
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Abstract: In this study, the aqueous enzymatic extraction of idesia
polycarpa oil was investigated, and the optimum technological condi-
tions were optimized to provide a feasible basis for industrial produc-
tion of idesia polycarpa oil. Idesia polycarpa was crushed into 40 mesh
sieve and then extracted by centrifugation to obtain idesia polycarpa
oil. Taking oil extraction efficiency as an index, the optimum techno-
logical conditions for idesia polycarpa oil by aqueous enzymatic
method were determined: roast temperature was 150 ‘C, roast time
was 15 min, pH was 6.0, solid-liquid ratio was 1 : 5 (g/mL), a-
mount of compound enzyme was 2.0% , enzymatic hydrolysis time
was 5 h, enzymatic hydrolysis temperature was 50 ‘C. Under this
technological condition, the oil extraction efficiency of aqueous
extract was 93.88%. Moreover, the oil extracted by aqueous enzy-
matic method have a good fragrance. The physical and chemical inde-
xes such as acid value and peroxide value were all good, no needing
any refining, but could be obtained through simple and precise filtra-
tion, with the high yield of linoleic acid and vitamin E.

Keywords: idesia polycarpa oil; aqueous enzymatic method; roast;

quality analysis

EEE N EEE . & 225 2w S5 L B Rk w1
BEMEE W& A964—) 5 NFE IR K FHIZ 1,
E-mail ; shuangquan688(@126.com

s HHE:2018-08-02
156

LU - 531 4 K A IR K A4 A B AR A L S R AL S ROR
TR LR T JE E TR R A0 A T E B AS SR
TEAR M XL 7 B B F U E L B s B
QAR O & 7 N R = AN A I/ A N = 2 L L
X O,

LA 5 JLSP 2  ah 2R N 36,71 %6 AN 4 G W R 1
T3 80 Vo o v IV P R B R R ik 6896 ~ 7100, 5 4T FE Ff i A
2 LG 2 BRI S R A il R AORE Wl A AT B4R A
FEEG®RE E—MEROAAEHMED Y. BALE LM
T2 X R R T B b AR T SRR ARl
Ao 7 i A I3 B kB AT SR VA M 3k BB AR T
i IS % T T 5 7 7R B AT SR R I S L A A L R
T SRR B B U AR G 17 K IR SR IO AR
R EPORI S AR N R S E N SN S E i ]
BBk B F 24T EORR T AR S R i R
RS T RAr M R0 fE E TP E R A K B 4R B
]~ 11l 47 A 5 SR i

A 3250 LXK s 4 LD AR I T A R AT AR AR O
Xof 3 HUAS 3 9 3 i AT AR AR R A I L DL Dy LA e 80AE
FEm LR S
1 MRS %

L1 REHR SIS

LR F < W F DU )1 ) 5T

4kt 2 E AR HPLC=98% ., L i it Wy Bl 50 f
(R /N

IK iR B Alcalase2.41:2.4 AU/ g, JFE A E A H 5

SRIECHF (10 000 U/g) (L7 4 i (10 000 U/g) ¥ A
fiff (50 000 U/g) : Bl fiz T35 (i) A BRA

2 G I 2 P e b oE b < 35 [ Sigma 23T 5

A2 500 35 Sy 43 A 4l



RIS E N

2018 £ % 11 9

KK 5

W BEE KB J-HH-4A B8R ARk
) A A

S A FE L RW20 B, 30 R (7 MDA 88 i 4 A R
NG

ANFURRBEAL . FW-100 B, R T 28 0 R A 25 A PR ) 5

pH 3+ :DELTA 320 B, # 55 #)-46 5 2 [ bR 51 5 ( R
HRRA T

3T R Practum224-1CN AU, 8 8 C b i) S2 B0 28 M0 A
PR 5

B0 AL L-550 T, 3 g A O AL S A B 7

RO A S E2695 AL, 35 BRI RHE A BR A A 5

SAREIEAL . 78908 W, 36 [ L HE R R H A BRA .
1.2 RIEAHE
1.2.1 rh e 7~ B LA i AR G F8 B A D 7 125

(1) 1A 7K 43 0 %E - # GB 5009.3—2016 Y25 — ik
AT,

(2) FLHE B 22 - 4% GB 5009.6-—2016 #4147,

(3) HHE I E & GB 5009.5—2016 47,
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WIE R E 180 °C 47 #F 0.5 min, L 5 “C/min F} % 200 °C, &
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TR 40 °CLEEfERT IR 4 h. & G EEF & 1.5% 1 pH 6.0 /Eh
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pH 6.0 VENEEA M. % 55 [5) B % i FE (30, 40,50, 60,
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Table 1 The main components of idesia (7=26) %
Jig Wi AR Koy VE B
37.27£1.55 9.7840.74 9.8840.68 10.1340.88
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Figure 1  Effect of roast temperature on the oil extraction

efficiency by queous enzymatic method
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Figure 2 Effect of roast time on the oil extraction efficiency

by queous enzymatic method
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Figure 3 Effect of solid-liquid ratio on the oil extraction ef-

ficiency by queous enzymatic method
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Figure 4 Effect of enzymatic liquefaction temperature on the
oil extraction efficiency by queous enzymatic

method
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Figure 7 Effect of enzymatic liquefaction time on the oil ex-

traction efficiency by queous enzymatic method
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Table 2 The orthogonal factor level table

pH {H & & & A
BT IE IR R R KPR E 2.0 T REHRR

R R L (3 IE A2 R #ATIN

K A ZEIREE/C BZESIE/min C BFREE/TC D ERR L (g/mL)  E FEEE /h F pH G HEH=/ %
1 130 10 40 1:4 3 5.5 1.0
2 150 15 50 1:5 4 6.0 1.5
3 170 20 60 1:6 5 6.5 2.0

3 EXBRHABRAREER
Table 3 The experimental scheme of orthogonal design and results
L EREE A B C D E F G e
1 1 1 1 1 1 1 1 78.54
2 1 2 2 2 2 2 2 91.94
3 1 3 3 3 3 3 3 89.86
4 2 1 1 2 2 3 3 89.11
5 2 2 2 3 3 1 1 90.62
6 2 3 3 1 1 2 2 83.26
7 3 1 2 1 3 2 3 87.69
8 3 2 3 2 1 3 1 84.36
9 3 3 1 3 2 1 2 88.77
10 1 1 3 3 2 2 1 85.87
11 1 2 1 1 3 3 2 88.48
12 1 3 2 2 1 1 3 87.32
13 2 1 2 3 1 3 2 86.16
14 2 2 3 1 2 1 3 84.57
15 2 3 1 2 3 2 1 90.21
16 3 1 3 2 3 1 2 88.14
17 3 2 1 3 1 2 3 88.97
18 3 3 2 1 2 3 1 83.69
""" k. 87.00  85.92  87.35  84.37 8477  86.33  8.55
ko 87.32 88.16 87.90 88.51 87.32 87.99 87.79
k3 86.94 87.19 86.01 88.38 89.17 86.94 87.92
R 0.38 2.24 1.89 4.14 4.40 1.66 2.37
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Table 4 Determination of physical and chemical indexes of idesia polycarpa oil by aqueous enzymatic extraction

i H L 5 45 1 GB 2716—2018
FLA 7 i N R AR R R, I IR
SR D I SRIEE TR
SR R KR A Tk R % F 52 0k
0,7 (25.4 mm) — Y30+3,R1.540.1 B A
% i mg KOH/g 1.5040.11 <3.0
i A AL E g/100 g 0.054-0.005 <0.25
Koy BAT R ) % 0.1340.01 <0.20
HIfLalid ue/kg 1.2240.21 <10
#$eAEKE mg/kg 227.8+4.2 —
x5 ERRRAER A Y,
Table 5 Main fatty acid composition (n=56) %
A 1 i Jig 2 T — I R iR . it P G JhR R
14.37+40.32 1.8640.15 6.0840.36 5.76+0.26 68.9440.87 0.89-0.09
6 4.5 T, LR T i AS 1 A i D R s 8204, (4] SETFHk, SRIER, B/ e, 2. Wl T IT 2 AT, AR
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R TR 1 A A G (5] S&RE, XA T, w0 0 16 v 1 32 i 3800 AR il 22 i F
2007 B Tk R . 2012, 33(11) . 278-282.
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