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Abstract: We used 95% ethanol to extract residual oils in perilla cake meal to reduce residues and contamination by toxic organic solvents,
as well as to obtain low-fat, high-protein perilla cake meal. Univariate analysis was performed to determine the optimal extraction temperature,
number of extractions, liquid-solid ratio, and extraction duration. The processing conditions optimized through orthogonal experimental design
were as follows: extraction temperature, 75°C; 5 extractions; liquid-solid ratio, 3.5:1; and time, 3 h. Using this process, the extraction rate of
residual oil from perilla cake meal was 96.04%, oil content of perilla cake meal was reduced to 0.51%, and protein enrichment rate was
increased to 57.90%. The physical and chemical properties of perilla seed pressed oil, perilla cake meal ethanol extract, and petroleum ether
extract were compared. The three oils met national standards with respect to acidity, peroxide content, iodine content, and saponification. Among
them, the acidity and peroxide content of petroleum ether extract oil were relatively high, with maxima of 3.65 (KOH)/(mg/g) and 5.96
(mmol/kg), respectively, followed by those for ethanol extract oil and low-temperature pressed oil (3.30 (KOH)/(mg/g) and 5.22 (mmol/kg),
respectively). There was no significant difference in the iodine content, and the degree of saponification of the extract oil was greater than that of
the low-temperature pressed oil. Gas chromatography analysis showed that the relative content of linolenic acid and proportion of unsaturated

E[BEEW

WAL, 5 28, T 0 A R TR PR A B 52 T2 S b S o A (0] DU B i A8H2,2022,38(2):218-223,+271

HU Dongya, ZHANG Zhijun, CAO Qianhui, et al. Alcohol extraction process and quality analysis of residual oil from perilla cake meal
[J]. Modern Food Science and Technology, 2022, 38(2): 218-223, +271

WisEE: 2021-06-17

EETE: THhHREEAMER (T (Y201018); EHhHFLRESHATE (201908)

fERR: WAL (1997-), B, Bk, FIFHE: LYHRMEHEIIE, E-mail: 7458428960q0. com

EREE: KEE (1973), B, BE, B0, WA EIHRERHMEIRELFIA, Email: sxz2j0163. con

218



R EmiB Modern Food Science and Technology 2022, Vol.38, No.2

fatty acids in total fatty acids in ethanol extract oil were 59.60% and 89.31%, respectively, which are slightly lower than those observed for
low-temperature pressed oil (61.09% and 90.33%, respectively) and higher than those observed for petroleum ether extract oil (57.29% and
86.10%, respectively). Overall, the quality of ethanol extract oil is higher than that of petroleum ether extract oil and slightly lower than that of

low temperature pressed oil.
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Fig.1 The effect of extraction temperature on the extraction

rate of residual oil in meal
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Fig.2 The effect of extraction times on the extraction rate of
residual oil in meal
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Table 1 The orthogonal test design table of the process

conditions for extracting residual oil from perilla cake by

ethanol
KF ARE/C BBk CHRAM DIRRBRIA
1 70 2.50:1 2.00 3
2 75 3.00:1 2.50 4
3 80 3.50:1 3.00 5

*®2 ERXTHER

Table 2 Orthogonal experiment results

F®BE A B C D  RBERE%
1 1 1 1 1 89.71
2 1 2 2 2 92.84
3 1 3 3 3 93.04
4 2 1 2 3 95.21
5 2 2 3 1 94.48
6 2 3 1 2 95.88
7 3 1 3 2 91.08
8 3 2 1 3 92.46
9 3 3 2 1 92.34

K, 91.863 92.000 92.683 92.177
K, 95190 93260 93.463 93.267

K; 91.960 93.753 92.867 93.570
R 3.327 1.753  0.780 1.393

23 B hIEALME AT

3 NEHRELA ARG ST ma IR R

Table 3 Physical and chemical properties of perilla oil obtained by different extraction methods

RBF %
FPAPEIR - 5 :

LEZ IRk KR AR % T hBOR Ak
AYE//(g/100 )] 179.32+0.95° 183.56+1.32° 178.95+1.29°

B48/[KOH/(mg/g)] 3.30+0.11° 1.94+0.13° 3.650.09¢
LAUAE/[KOH/(mg/g)] 204.89+2.89° 191.94+3.15% 206.16+4.53°

iE AL/ (mmol/kg) 5.22+0.38° 2.96+0.12° 5.96:+0.43°

Ak FoRBK AT REEAR Ak FRBK

ERE k- fik i ok &k ok &

E: FATRRNB FERATHIBEZRA £ FHEF (p<0.05).
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Table 4 Planting and content of perilla oil obtained by different

methods
. RIT X,
P B/ % — - —
LB, RBEEE aihizits

AZAEER 7.76+033°  7.1240.11°  9.62+0.12°

B 16.90£021° 16.94£0.19*  16.4240.33

ks 12.812027° 12.30£0.14°  12.39+0.09*

T FRER 59.60+£0.49° 61.09+0.74°  57.29+1.18°

FE R BR 2.924022°  2.55+0.09°  4.28+0.37°
EzﬁgifS%HWW9MﬁMW 86.10£0.00°

Z: RATRR S FHATHBEZINLZFBEDFE
(p<0.05).
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