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A new continuous production process of fragrant sesame
seed oil by aqueous extraction method
SONG Guohui, SUN Qiang, YOU Jing, ZHANG Xun,
LI Kexin, LU Xin, HUANG Jinian

(‘Agricultural and Sideline Products Processing Research Center, Henan Academy of Agricultural
Sciences, Zhengzhou 450006, China)
Abstract:In order to improve the production efficiency of fragrant sesame seed oil by aqueous extraction
method, instead of shaking oil and pounding oil process in oil extraction by the traditional aqueous
extraction method, horizontal screw centrifugation was used to explore a new continuous process for
fragrant sesame seed oil by aqueous extraction method. On the basis of examining the feasibility of
centrifugation and determining the basic conditions for simulation continuous centrifugation, the
parameters of grinding and water adding and mixing process were optimized, and the optimized process

was verified by three — phase horizontal screw centrifuge in the actual production. The results showed that

the viscosity of the whole system during the
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process of water adding and mixing was lower than
25 000 Pa -

requirements of horizontal screw centrifuge on the

s, which was in line with the
fluidity of materials. The optimal conditions for
new continuous process of fragrant sesame seed oil
by aqueous extraction method were wheel mill +

colloid mill grinding each once, 85% of water
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amount, high —speed (300 r/min) vigorous mixing 40 min, slow —speed (60 r/min) gentle mixing 10
min, centrifugal speed 6 000 r/min, centrifugal time 1 min. Under the optimal process conditions, the
oil extraction rate was (89.28 £0.45)% , and the residual oil rate of sesame residue was (11.92 £0.25)%.
The actual production results showed that the oil extraction rate of the new continuous process of aqueous
extraction method was (84.74 £0.62) % , the residual oil rate, crude protein content and water content
of sesame residue were (15.61 £0.28)% , (43.30 £0.54)% and (59.40 +0.26)% , respectively,
and the fragrant sesame seed oil produced was in compliance with GB/T 8233 — 2018 except for the
content of insoluble impurities and water and volatiles content. In conclusion, the new process can realize
the continuous production of fragrant sesame seed oil, save time, and the oil extraction effect and fragrant
sesame seed oil quality indexes are close to those of the traditional aqueous extraction method, which
indicates that it is feasible to replace the traditional aqueous extraction process by the new process with
horizontal screw centrifugation as key. Subsequently, it is necessary to carry out research on equipment
upgrading and process optimization in the pilot test and on a larger scale in the future, so as to improve
the effect of the new continuous process of fragrant sesame oil by aqueous extraction method.

Key words: fragrant sesame seed oil; aqueous extraction method; continuous process; horizontal

screw centrifugation
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Table 1 Oil content in sesame residue by different centrifugal speeds and times

BORI(K)  BCHE (/min) (B09/g) GRS

85% b K 120% 347K 5 150% 3t 7K 5

3 000(805) 37.22 £2.00° 38.84 £0.72° 46.83 £0.76"

. 4 000(1 431) 29.41 +0.32" 35.98 +0.45" 43.22 £0.61"
5000(2 236) 25.92 £0.25¢ 33.12 £0.45° 42.36 £0.43"

6 000(3 220) 17.70 =0.27¢ 26.17 £0.61° 41.29 £0.65¢

3 000(805) 25.64 £0.63° 28.65 £0.54° 36.66 +0. 84"

5 4 000(1 431) 19.67 £0.55" 21.39 +0.52" 26.28 +0.47"
5000(2 236) 16.92 £0.65° 17.67 £0.40° 22.70 £0.57°

6 000(3 220) 11.55 £0.32¢ 13.20 +0.57¢ 20.28 0. 39"

LE AR B DU [ SR 7 B oR B 3% 25 5% (p <0..05)

Note: Different letters in the same column for the same times of centrifuges indicate significant differences (p <0.05)
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Fig.2 Extraction rate of sesame seed oil and oil content in

sesame residue under different grinding methods
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Table 2 Comparison of sesame seed oil extraction effects between two aqueous extraction methods %
T2 Sl B SEUAlES ZIRRE S K SO RLE A i i
%12 88.27 £0.47 12.45 +0.24 62.21 £0.33 44.94 +0.29
EEAH T Y 84.74 +0.62 15.61 £0.28 59.40 +0.26 43.30 +0.54
x3 AMAKREIZHRHZEREMBREER
Table 3 Quality indicators of sesame seed oil prepared by two aqueous extraction methods
. . EYIE MRE(KOH)/ 4 ffd/ ATETE Ko K
T i U > - 1y o
G LR (0°C)  (mgp) (1005 EAE/%  HRBER%
) HATWABRZ R A&,
BI1Y ML IEAN W 1.0 0.007 0.05 0.05
RRLE BEE ok, igtr s P00
#EZAL BAWARZRmEAE
- AN N Be 1.1 0.011 0.07 0.25
sy PR om0

2 2 Al KA I 22 AL B L A R TR A
(84.74 +0. 62)% , % s 5% i Z K (15. 61 +
0.28) % RLE i & (43.30 £0.54) % &5k

H4(59.40 £0.26) % ; 5L G0UKE T ZAM L, K
PEESALHT T 23RN RIEAR 3. 53 T2k ai, 2Rk
FRANRAR R 3. 16 170 i, Z PR HLEE 1 B A
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