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Preparation of eleostearic acid by enzymatic hydrolysis of tung oil
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Abstract ; In order to explore the reasonable process for preparing eleostearic acid by enzymatic hydrolysis
of tung oil, the effects of hydrolysis temperature, amount of water and amount of enzyme on hydrolysis
rate of tung oil were studied by single factor experiment. Then with hydrolysis rate of tung oil and a —
eleostearic acid retention rate as indexes, the enzymatic hydrolysis conditions of tung oil were optimized
using response surface methodology. The results showed that the optimal process parameters for preparing
eleostearic acid by enzymatic hydrolysis of tung oil were obtained as follows; hydrolysis temperature

45°C, amount of water 22% and amount of enzyme 0.5% . Under these conditions, the hydrolysis rate of

tung oil was 90.15% and the o — eleostearic acid retention rate was 98.26% .

Key words:tung oil; o — eleostearic acid; enzymatic hydrolysis; response surface methodology

HBE W PE iR ( Conjugated linolenic acid, CLNA )
e\ = R ) — 4L LA AL A,
FELUH R 08 XK R A7 TR Al eh
ATAE R, KR 57 2 W 40 7 R R EL AT B~ ek
AR R SR ML S 1 A A BRI R, AT 1
HAE b & 5 A EE 25803832 2 2 i K. o -

A E #:2020 - 05 - 07 ; f& 5 H #§ :2020 — 08 —25

EEWA WA B8R TR E (17A174)

YEE BN R (1965) , 55, BU42, Wi+, B 52 07 1] S A )
LB P25 75T % (E-mail )923613505@ gq. com,
WEES X B, B4 (E-mail ) 766088184@ qq. com,

Hillig (Alpha — eleostearic acid,a — ESA) f& CLNA 1
— PP SRR A 2 B AE T T RN A TRl . (]
7 AR o — R A AR R 1 70% ~
84% 77, Tsumuki Z HFR LI, B & o - HR 1Y
RR R X Fo A T N ZE45 W 4 fd ik DLD — 1 B9 #R/)N
SIS e 2 KA B 2 ng VR, ELA il
JH TS0 IR o BRZTM 45" B9 K B, o« - 4
FRXF N T B PN B 40 it RL9S -2 (ka5 e 1A W
W AREIRVE A, HEBWE 5 S RLOS -2 4 dH T,
PRLIEE , 1) FH A 3ok o) 5 v 2 o — IR , T SR ) 4 12 FH
] BE 2 CE SR UIRE B I R A SR

H A, I AE W5 R 09 A 7 HoR =20 5 Ak



86 CHINA OILS AND FATS

2021 Vol. 46 No. 1

KR SR Ak | TR K R LR K ek
FEARAR K 38 T R BE AN A I ik i, 24
RIBZE/NERME A o ik A = A Fe s, ™
FAR, KI5 YL, RO SEA ik L R K
R A BRSO ROR Y WK AR LA A
A FE RE IR 2R 0 5 R DL R S R AR 1R R R A A
ST DR I BIR R S R A A o 45 e Al o - AR R
T X BT b 5 TRk BT 01 RN R 1 HH 5
S8, AR AT I M B ST i K Rl Rk e B
B o ASHIFGE R FH it 7K St ) 7o 1) 2 AR R, A AR Y 7K
fif T o — Wl TR O B SRR 8 A, A SRR 38 2 0 ) A
itk b SR o) 107 T2 ARG Ak 2 A, A SRy K e ik
il g AR 1 Tl A A P 4t 2%
1 #MRl5A®
1.1 s
Al (o — MR 75 5 82 ¢/100 g, FR{E (KOH)3. 1
mg/g, BALIE(KOH) 192 mg/g) , 5 B K746 T
TR AL R, UK Eversa @
Transform 2.0(100 LCLU - SL/g) , i 4E{5 /N 7l 5 F e
(39 Ehme (srdral) (S E AR (b sl (IE
BRlE (ke ) BRSNS AT Ak ) A, KR RR
A BRA A o — A R bR UE &, H S bR U
fefit,
AUY220 43ty KF-, P FH R 6 B A PR 2 Wl
PLUS2010 S AH 35X, B
1.2 s£EJrik
1201 Ay A 7K g il 4 A i
FEA I 5 — 2 1 B A RO, 28, UK g
fitg, % B, R B, % B E IR SN 20 h, B 5 90 °C
P15 min Xof il K 36 26 08 I, Bé 5% 7% e Bk
5% o VARRTHZK R o — iR AR B R i F8 b, 5%
Ml K i Y e A T2 20
1.2.2 i K 5 il
Fit GB 5009. 229—2016 i % Jik {#; ¥ GB/T
5534—2008 I B ALAE . AV K A 38 (X)) R 2
T,
AV, - AV
T SV-AV
KAV R KSR TG 7 R 6 (KOH) |, mg/g;
AV Ry JFCRH R (EL(KOH ) ,mg/ g5 SV Ry J5URHI SR AL (B
(KOH) ,mg/g.
1.2.3 o — MR B 220000
% GB 5009. 168—2016 H1AMRIZEINE o — iR
& o — HIFRIR B R (Y) 4% T X5
Y=C,/C, x100% (2)

x 100% (1)

Kb C, i o - WERAY & &, ¢/100 g,
C, AN SE 7= o - fRR Y & &, 2/100 g,
2 HBRE5HWH
2.1 ERFERE
20001 KPR L X A 9 7K i 2 1) 5 )

FEZKAS N 20% , BEAS AR 0. 5% , 7K fff il 5 43
SA 35,40 45 .50 .55 C AT, 25 F2 7K Ak It 2 Xt A
KRR, G5 3 DL 1

96

o]
ST
T T

Hal 30 K 57 R/ %
5 33

D W
~
T

30 35 40 45 50 55 60
IKfREC
1 KEEREITRiMAKBRENZI

P 1 AT, Bl AR RS T, i K i 2R 7
WEHAT , 24K IR B IR B 45 C I, KRR e
89.67% . KL, KMt il B N AE 5 7E 45 C LE BN
EH
2012 KU TR XS AR T 2K AR ) 5 )

TEBFR N 0. 5% , /KRR 45 °C KI5
WK 5% 10% 15% 20% 25% 14, 82K T
T2 S K SR R S, 25 R LI 2
105 ¢

90
75+
60 [
45+

301
15

3t 7K A 2 %

0 % ll() 1I5 2I() 2I5 3I0
TRAS N1/ %
2 JKERMMEXHE MK R E R

P L2 W] Bl K S 0 3, A K AR
R TIN, IFAE K G I R 20% B K R Rk 3 i
15,k 88.86% . Bl , 4k k38 i KBS in 2, Al v 7K
fift 3R J0 W B AR Ak, BRI, KOS i A 20% 3%
o
2.1.3 RS X A T K A 3R 5

TEZKUN N 20% , K it il FE 45 °C, B fin it 43
B 0.2% 0.3% .0.4% 0.5% .0.6% %1, %
SRV 5 0 A K A B 0 2, S5 3 LI 3

L 3 Rl AT, Y ERA I A 0. 2% Y4 m ) 0. 5%
F, 9 7K A R B A R e TR RS N
0. 5% Bf, Hil 7 7K fif 232 88. 73% , B Ji 4k 252 34 I i



2021 4F 5546 5 55 1 T

i g 87

L) L= TR A S L T R S A S A 27 =

H7E 0. 5% Aot dedd:

105
90|
751
601
as|
30}

15 1 1 1 1 1 )
01 02 03 04 05 06 07

AR I 152/ %
B3 EERmExtiEimkEEgzm

MK A %1%

2.2 ;o R
2.2.1 MR SEE BT KA

TEEL IR 3R 52 0 45 R i Al L, 38 H] Box -
Behnken RS, UK R 7SS0 R0 42
ISR, LI 7K 2 3R o — ) PR O B 23 A Wi 17
AR ok ol 7 A ) 2 A PR P T 25 2% o i 7 T 52 56
PRSP DL 1, Wi o7 TS 36 e+ S R ML 2

F1 IR E LS E EKE
KT ‘A K fift B K% C W7
MREE/C Jnie/ % g/ %
40 15 0.4
0 45 20 0.5
-1 50 25 0.6
R2 MEEIWIEITRER
SgE A B ggg{; o E;E]E%
1 0 1 1 80.97 98.27
2 0 0 0 89.11 99.26
3 0 0 0 88. 89 99.37
4 1 -1 0 52.87 96.21
5 0 0 0 89.97 99.18
6 0 -1 -1 46.15 96.03
7 0 -1 1 51.34 96.35
8 0 1 -1 70.18 97.08
9 1 0 1 82.06 98.22
10 0 0 0 88.90 99. 62
11 -1 1 0 80. 82 98.71
12 1 1 0 80.33 98.49
13 0 0 0 86.15 99.48
14 -1 0 1 82.13 98.20
15 -1 -1 0 45.15 96.15
16 1 0 -1 78. 82 97.15
17 -1 0 -1 76.56 97.52

F] A Design — Expert8. 0 &% i1 8/ Xt 2 2 A%k
AT IR Z IR, A K iR (Y,) 5

o — MR R B 22 (Y, ) X 7K Ff e B /K S N i e 5
W3RN Z TR TR 0 R Y, =
88.60 + 1. 184 + 14. 60B + 3. 10C — 2. 05AB -
0.58AC + 1. 40BC - 3. 044 - 20. 77B* - 5. 67C7;
Y, =99.38 —0. 0644 +0. 98B +0. 41C - 0. 070AB +
0.097AC +0.22BC - 0. 584> —=1.42B> —1.03C",
2.2.2  JrESrHr S N E R b A g

XoF A FEH 7K S 23 (] U R AT 7 2 50 B R e 2

o, 25 R 3,

=3 WEKBENEAFENAESN
FERIR FHMm BEE ¥y F P
A 11.09 1 11.09  2.67 0.1465
B 1704.99 1 1704.99 409.78 <0.000 1
c 76.82 1 76.82 18.46  0.003 6
AB 16.85 1 16.85 4.05 0.0841
AC 1.36 1 1.36 0.33 0.5858
BC 7.8 1 7.84 1.88 0.2122
A? 38.90 1 38.90  9.35 0.018 4 *
B 1816.74 1 1816.74 436.64 <0.000 1 **
c 135. 46 1 135.46  32.56  0.000 7 = *
PR 3915.03 9  435.00 104.55 <0.000 1 =%
FR 20.12 7 4.16
He 35 20.81 3 6.94 3.34 0.1374
a2 8.31 4 2.08
MBI 394415 16

Trox ZREHE(P<0.05); % Z 7MW E(P<0.01),
T,

Hi 3 3 AT, 5% P <0. 01, WA S I 304 1Y
TURZ I 5 T RE AR R A 25 S AR . R T P
H0.137 4, KR BE, MR (R,) A
0.992 6, I 12455 AU B A% 7 B 99. 26% 1) i) Jif (A%
o PRI, %7 FEBERL A5 B A, WT LA T AR
it 7K i o) T 118 7K A 38 A3 B T o e T 0y A
RUEAT R B0 VAR SS 15 8] B .C Fl B (C° St
AT SR S U VS R R R o ok
(B R ATE 3 AN E SO TRY & =S
eI /MK I B>C > A,

Xt o — il FR AR B8 SR BT A AR A 7 25 It 3
K, 25 R LER 4,

H1 ¢ 4 AIHL BRI P <0. 01, S Bese 5644 1
TR IRl B Ry R A 25 S0 B L R BLIT P
H0.079 4, KR BE, MR (R,) A
0.977 7, iR AR TR GE A i R 97. 77 %0 1) M 1y {1 A%
fbo PRI AR BE AT, AT A o — AR PR R
4 Ar AN, — R I B .C A K A\ B® [ CP &
e 8 S, 8 B KA N A RS I B X o — AR A



88 CHINA OILS AND FATS

2021 Vol. 46 No. 1

BRI 22,3 AR BT o — HR I8 B R
W BE 1 K /AMKIR R B > C > A,
T4 o-HHBERBERRAFENFESN

KB M AmE By F P

A 0.03 1 0.03 0.40 0.5478
B 7.62 1 7.62  93.49 <0.000 1 %
C 1.33 1 1.33  16.29  0.005 0 = *
AB 0.02 1 0.02 0.24 0.6390
AC 0.04 1 0.04 0.47 0.5167
BC 0.19 1 0.19 232 0.1715
A2 1.40 1 1.40  17.13  0.004 4 =
B 8.44 1 8.44 103.51 <0.000 1 #
c 4.50 1 450 55.14  0.000 1 %%
PR 25.01 9  2.78 34.07 <0.000 1 s
k2% 0.57 7 0.08

ERu 0.45 3 0.15 4.90 0.0794
aliiR 2% 0.12 4 0.03

MEg2E 25.58

T3 RS 5 R AT B T 22 43 AT, 45 H R TR K A
ZEHT o — A R % BR 23R 7] Ao 3 1) ) e A 0 41 43 1)
91.67% 1 99. 61% I}, H /K i 5 14 S oK fift 1 &
44.71°C JKEIN 21.82% BV findE 0. 46% , %
JESE PR E S AR AR R 20K i T2 R B I
K AR 45 °C KRN 22% (BRI 0. 5%
SR G AT IR S, 45 21 (4 H T K A 2%k 90. 15%
o — HATR LR B %y 98. 26% 1245 W 5 e 1144 il I
B AR 22 1,52 1. 35 A3 43 i, U B el ) 7
PR A TN PE AT, S AR T2 S50 5
3 &

AR S FH A Sl T 7K o) 2 A R, O R B S
6 6 At R D e 7 T 3 X K A T 2SR AT TR
fbo S, LA IR B s 3 d A4 A A Tl K i R A
o — HATRLR FE 5k BAR , A T Bl /K A 10 e A T2 5%
5 R K it R 45°C K B N & 22% | il S i
0.5% . #£ fc A T2 M T, Ml 3 K ff 5 0l ik
90. 15% , o — HilFRAR B 28 Hy 98.26%

S Hk:
(1] IMAIT, @ st B, %5 o - WL i WF 5 e

[J]. "EEAg, 2012, 32(10) .52 - 56.

[2] SUZUKI R, NOGUCHI R, OTA T, et al. Cytotoxic effect

—
(o)}

of conjugated trienoic fatty acids on mouse tumor and
human monocytic leukemia cells [ J]. Lipids, 2001, 36
(5) :477 -482.
[3] IGARASHI M,

MIYAZAWA T. Preparation and

fractionation of conjugated trienes from alpha — linolenic
acid and their growth inhibitory effects on human tumor
cells and fibroblasts [ J]. Lipids, 2001, 40 (1) 109 -
113.

[4] ARAO K, WANG Y M, INOUE N, et al. Dietary effect of
pomegranate seed oil rich in 9cis, 11trans,13cis conjugated
linolenic acid on lipid metabolism in obese, hyperlipidemic
OLETF rats[ J/OL]. Lipids Health Dis, 2004, 3(1) .24
[2020 - 05 - 07 ]. https://lipidworld. biomedcentral. com/
articles/10. 1186/1476 - 511x -3 - 24#citeas.

[5] YAMASAKI M, KITAGAWA T, KOYANAGI N, et al.
Dietary effect of pomegranate seed oil on immune function
and lipid metabolism in mice [ J]. Nutrition, 2006, 22
54 -59.

(6] AR, &, X%, &5 Huhg R4l s> GC - MS 43
Br K= URRAEBE 5 [T ], b [E AR R R 7, 2014.(6)
14 - 16.

[7] MOSIEWICKI M A, CASADO U. Polyurethanes from tung

[a—

oil; polymer characterization and composites [ J/OL ].
Polym Eng Sci, 2009, 49 (4):685 —692[2020 - 05 -
07 ]. https://onlinelibrary. wiley. com/doi/10. 1002/
pen. 21300.

[8] TSUZUKI T, KAWAKAMI Y.

[

Tumor angiogenesis
suppression by alpha — eleostearic acid, a linolenic acid
isomer with a conjugated triene system, via peroxisome
gamma [ ] ].
Carcinogenesis, 2008, 29 (4) :797 - 806.

BRer, EBR#E, TS, 45 o — MERXT AT 5 N B
A RLOS -2 FT- M52 [ R]. Bali Island, Indonesia:

2011 International Symposium on Biomedicine and

proliferator - activated  receptor

[9

[

Engineering, 2011.

(10] XY, bl K 2B BRI R T 245 1], ARk
1., 2014, 41(6) :105 - 106.

(11] akiibhs, &R, skl 4. s ok gl &
RAEMIRR O[], AR B, 2008 (14)
298,300.

[12] REW, XEF, TR, 5. BEEMEA KM AR b
Rl 25 A SEah RE G [ T]. & Tolk, 2008 (4)
68 —71.

(BT A WmlsmEES K T 200 R T,
2013, 42(2) .111 —112.

(14 ] WHOL. BRI B A 2 e S A R [ 1]
AL Tolk, 2000(3) .5 - 10.

[1S] AR, Favh, BEEa 55, KRR BEK A 2510
PRAEHFIELT]. PG, 2013, 38(7) :56 -59.



