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Abstract: Objective: To obtain a promising production technique
of conjugated linoleic acid ( CLA ). Methods: The alkali
isomerization was used to prepare CLA from peanut oil. The
relative content of linoleic acid in peanut oil was determined, and
the effects of reaction time, reaction temperature, ratio of alcohol
to oil and KOH dosage on the conversion of CLA were
investigated. The preparation conditions were optimized by Box-
Behnken test. Results: The peanut oil was rich in linoleic acid
with a relative content of 27.85%. Therefore, peanut oil was a
good raw material for the preparation of CLA. For the conversion
of CLA, reaction temperature, reaction time and KOH dosage
were the most significant factors ( P <C0.01), while ratio of
propylene glycol to oil was the significant factor (P <C0.05).

There existed interaction between reaction time and ratio of
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propylene glycol to oil. The best conditions for preparation of
CLA by alkali isomerization of peanut oil were as followed: the
reaction temperature of 200 °C, the reaction time of 2.6 h, the
ratio of propylene glycol to oil of 22 to 1, the KOH dosage of 7%
(mass fraction). Under determined conditions, the conversion of
CLA was 89.81%. Conclusion: It is workable to prepare CLA by
alkali isomerization of peanut oil, and the conversion of CLA is
high under the optimal conditions.

Keywords: peanut oil; linoleic acid; conjugated linoleic acid;

alkali isomerization
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Figure 1  Effects of ratio of propylene glycol to oil

on conversion rates of CLA
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Figure 2 Effects of KOH dosage on conversion

rates of CLA
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Table 1 Factors and levels of response surface test

A B B RN D KOH

K . ‘ C Bl e .
BE/C [a] /h /%

—1 150 2.0 15+ 1 5

0 180 2.5 20+ 1 6

1 210 3.0 25+ 1 7

F2 MEERRER

Table 3 Resultsof response surface test
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e A B C D CLA #1163/ %
1 —1 1 1 —1 64.77
2 1 0 0 1 83.78
3 0 0 0 -1 76.98
4 -1 -1 1 —1 36.07
5 —1 0 —1 —1 56.77
6 1 1 1 1 83.88
7 0 1 0 0 81.61
8 0 0 0 0 77.60
9 0 1 0 0 81.73

10 1 0 0 0 83.31
11 1 0 —1 1 84.32
12 0 0 —1 0 71.44
13 1 0 1 —1 83.48
14 0o —1 0 1 72.93
15 0 0 0 -1 76.83
16 1 -1 1 0 57.47
17 -1 —1 —1 0 41.94
18 0 0 —1 0 82.59
19 —1 1 —1 1 51.84
20 1 -1 —1 —1 56.61
21 1 1 —1 —1 56.49
22 0o —1 0 1 81.69
23 —1 0 0 0 68.73
24 —1 0 1 1 73.53
25 0 0 1 0 81.05

3 MEERKEERFESH
Table 3 Variance analysis on results of response
surface test
WERWE CFHA AME By F i P {H
[l 4 529.80 14 323.56 12.37 0.000 2
A 941.22 1 941.22 35.98 0.000 1
B 451.54 1 451.54 17.26 0.002 0
C 186.77 1 186.77 7.14 0.023 4
D 481.54 1 481.54 18.41 0.001 6
AB 11.50 1 11.50 0.44 0.522 3
AC 0.01 1 0.01 5.00X10~* 0.983 3
AD 0.17 1 0.17  6.40X10°% 0.937 7
BC 239.51 1 239.51 9.15 0.012 8
BD 44.76 1 44.76 1.71 0.220 1
CD 9.75 1 9.75 0.37 0.555 1
A? 304.86 1 304.86 11.65 0.006 6
B? 871.16 1 871.16 33.30 0.000 2
C? 98.62 1 98.62 3.77 0.080 9
D? 17.93 1 17.93 0.69 0.427 0
®% 262 10 2606
R AU 160.96 5 32.19 1.60 0.309 5
aiiR 72 100.66 5 20.13
SR 479141 24

PV 3, ARYE P (R, CLA 5% 1k 2 119 [a] )5 45 7 J7 i
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12.724(S/N>>4) , 32 W i A5 100w 37 5580 5% B 4, A 280 0 )
55 5000 {6 g 05 1R 47 o3l &, I S5 R T . WA,
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WFEP<<0.0D), MM — W C M HH BC ¥ FE(P<
0.05) » % WA )2 I 9 BE L 5 17 B 1) L KOH %k 7%tk R Y

T R?=0.9454,CV%=7.31%,S/N=12.724,

S0 3K B4 8 2K (P<C0.01) . T B3 B 04 5% i ik 31 2
K (P<C0.05).,
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ZHAEHU R, 52Z /MR g5 58 — 8, 1 H A &
A W 37 T 3 JBE 6 /0 BRIV 7 3R 5 HG At B R 2 ) KOH
FH & 5 HoAh R 3 22 9] 9 38 BLAE R B W

2.4.3 LA KE U  H Design-Expert 8.0.6 #4141
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