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Chemical interesterification modification of cottonseed oil
stearin and its quality characteristics

HOU Pengfei, LI Lijun, YANG Guolong, YANG Ruinan, LIU Wei
( College of Food Science and Engineering, Henan University of Technology, Zhengzhou 450001, China)

Abstract;In order to provide a theoretical basis for the development and utilization of cottonseed oil
stearin, the cottonseed oil stearin was modified by chemical interesterification with sodium methoxide as
catalyst, the effects of reaction temperature, catalyst dosage and reaction time on the slip melting point
(SMP) and solid fat content at 20 °C (20 °C — SFC) of the product were investigated by single factor
experiment. The relevant indicators of the interesterification product were investigated. The effect of
deodorization on the content of cyclopropylene fatty acid ( CPFA) in the interesterification product was
further studied. The results showed that the optimal interesterification conditions were obtained as
follows; reaction temperature 80°C, catalyst dosage 0. 1% and reaction time 30 min. Under these
conditions, the SMP and 20°C - SFC of the interesterification product were 40. 1°C and 20. 57% ,
respectively. Compared with cottonseed oil stearin, the SMP of the interesterification product was elevated ,
the acid value and peroxide value were reduced, the plasticity range was broadened, and the content of
SUU - type triglycerides was elevated. The deodorization was able to effectively reduce the content of
CPFA in the interesterification product, which was reduced from 96.51 mg/kg to as low as 44.05 mg/kg,
while the Halphen qualitative test was shown to be negative. In conclusion, interesterified cottonseed oil
stearin is reliable as a raw material for the preparation of shortening.
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Table 1 Basic physicochemical indexes of cottonseed

oil stearin before and after interesterification

i M{E(KOH)/ (mg/g) b4 fk{H/ (g/100 g)

fig 5 e Hif 0.093 +0. 005" 0.07 £0.01"
fig sC 4 J5 0.081 +£0.004" 0.05 £0.01"

o IR R E R R e R E 25 (p <0.05)
Note : Different letters in the same column indicate significant

differences (p <0.05)
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Table 2 TAG composition of cottonseed oil

stearin before and after interesterification %

TAG R ACH Hif BEAcH s

LLL 9.68 +0.36" 7.61 £0.26"
OLL 4.49 +0.03" 4.18 £0.14"
PLL 15.11 £0.05" 43.15 £0.16°
OOL ND 0.03 +0.06
PLO 3.58 £0.57" 11.70 +0. 18"
PPL 64.23 £0.56° 27.84 +0.48"
POP ND 0.15 +0.04
ppPP 2.91 +0. 35" 2.69 +0. 46"
POSt ND 2.66 +0.24
SSS 2.91 +0.35" 2.69 +0.46"
SSU 64.23 £0.56° 30.64 £0.43"
SUU 18.69 +0.61" 54.85 +£0.22°
uuu 14.17 £0. 40" 11.82 £0.24"

TE P AR ; St RIS IR 5 O. IR s L. SR 5 SSS. = ff1 Al
NG Wi H =g s SSU. A AR TR H =T s SUU. B
MR AR TR H =g UUU. = AN AR 5 R H =15 .
ND. KAt o [T AR 5 Bm B 3% 22 5+ (p <0.05)

Note; P. Palmitic acid; St. Stearic acid; O. Oleic acid;
L. Linoleic acid; SSS. Trisaturated triglyceride; SSU. Disaturated
triglyceride. SUU. Monosaturated triglyceride ; UUU. Triunsaturated
triglyceride. ND. Not detected. Different letters in the same row
indicate significant differences (p <0.05)
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Fig.5 Results of Halphen test for cottonseed oil

stearin before and after interesterification
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Fig.6 Influence of deodorization temperature and time on Halphen test results

2.3.2 JHEFTG CPFA & &40

AN [) 158 54 3853 R e L s ] T TR 5 48 77 4 ( CIE)
th CPFA 414 3 s,

H1 3 WL, COS Hi 4 CPFA &t 97. 14

mg/ kg, 2l 34 SN IS H S wEOR WE R, A
96.51 mg/kg, WLIRALIAEGEFEAT CPFA 15 4t , Bl
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Table 3 The content of CPFA in CIE at different deodorization temperatures and time

FE il R/ C BRE /D HZER S R (mg/kg)  PEERRE R/ (mg/kg) AL CPFA 41/ (mg/kg)
CoS 36.12 £0.51° 60.92 £1.33" 97.14 £1.84°
CIE i 5L 35.01 +1.41° 61.50 +0.54° 96.51 £1.95°
L 220 0.5 26.50 +0.71" 55.97 £0.07" 82.47 +0.77"
220 1.0 20.51 +0.71" 51.48 £2.12° 71.99 £2.83¢
220 1.5 22.95 +0.07° 52.01 £1.41° 74.96 £1.48°
240 0.5 10.91 0. 14° 44.99 £0.06" 55.90 +0. 19"
240 1.0 7.66 +0.05" 46.03 0. 08" 53.69 +0.13"%
240 1.5 5.91 0. 15¢ 46.01 =1.41° 51.92 +1.55"™
260 0.5 4.02+0.18" 45.93 +0. 14" 49.95 £0.33°
260 1.0 2.70 £0.29" 42.53 +0.71 45.23 £0.99'
260 1.5 2.47 +0.01" 41.58 +0.68' 44.05 £0.69'

T : S R P R AR .5 2257 (p <0.05)

Note ; Different letters in the same column indicate significant differences (p <0.05)
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