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Studies on extraction process of pupal oil with No. 6 white mineral oil
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Abstract: In this paper No. 6 white mineral oil was used as organic solvent and the extraction rate of silkworm
pupa oil was used as evaluation standard to explore the oil extraction process from dried silkworm pupae. Firstly the
factors such as bath ratio extraction temperature and time and number of rolling were analyzed and the better range
values were selected. Secondly orthogonal test and visual analysis were applied to obtain the best process conditions.
Finally the extraction of the sample with the petroleum ether under the optimum conditions was carried out to verify
the extraction effect of the white mineral oil. The results showed that the optimum extraction parameters were as
follows: bath ratio ( solid to liquid ratio) 1 3 extraction temperature 60 °C  extraction time 3h and number of times
of rolling 60 times. Under such conditions the maximum extraction rate of silkworm pupa oil was 21. 87% . The
influence order of single influence factors on extraction rate is as follows: bath ratio followed by extraction
temperature number of times of rolling and extraction time. At the same time the secondary extraction of the residue
with petroleum ether was conducted under the optimum technological conditions. The result showed that the extraction
efficiency with No. 6 white mineral oil from the dried silkworm chrysalis oil is 87.62% .
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Fig.1 The extraction process of silkworm pupa oil



Vol.55 No.10 407 55 10

Oct. 2018 Journal of Silk 2018 10
6 25
o 20r /./.\.
1.3.2 2 /
S5g 75C 6 = 5 .
) =
60 °C 3h 40 5 or
(m . . . . .
Vo) 1 2.1 3.1 4.1 5.1 6. T2 13 14 15 1:6
3 . i
2
S¢ 75 C . . )
_ Fig.2 The effect of bath ratio on extraction rate of
6 ° ’ L4 silkworm pupa oil
3h 40 5
(m oV (mL)) 1 2.1 3,
3055+ 14050 6,
60.65.70 C . 3 o P
S5¢ 75 °C 12
6 o ; 14 6 6
60 C 40 5
; ( ) 12~14
1.2.3.4.5 h. 3
° 6
S5¢ 75 C ; 14-~16
6 0
60 C 3h 1 4 5 )
020 15 14 :
40 60 80 3 o
' 14 o
60 ~90 C 21.2
12 40 C 6 ho 3 5
6 50.55.60.65.70 C .
3 25 -
1.3.3 20t T
/- l\
/% = x100 (1) & '
£l
1% ®
- 6 IO L
=5 n x100 (2)
2 50 55 60 65 70
i JEE/C
2.1 3
2.1.1 ( ) Fig.3 The effect of extraction temperature on extraction
2 5 rate of silkworm pupa oil



55 10 7% 411 Vol.55 No.10

2018 10 Journal of Silk Oct. 2018
3 o
60 °C o 4 h,
50 ~60 °C 2.1.4
6 5 5
: 0.20.40.60.80
20} . . - )
6 —

BECR%

. o 10F
3
60 C. >0 20 40 60 80
2.1.3 MR BUIR
4 5 5
1.2.3.4.5 h. Fig.5 The effect of the number of rolling on
2357 the extraction rate of silkworm pupa oil
5
0} — T, : 0 ~ 60
fég 15 i
= 6
10 f . 5
i 2 3 4 5 :
PRI ) /h 40 .
4
Fig.4 The effect of extraction time on extraction 2.2
rate of silkworm pupa oil
4
o 1~4h o 1 2
3
: 4h .
; 4h 1
Tab.1 Factors and levels of orthogonal experiment
A B /C C /h D /
. . 1 13 55 3 20
2 14 60 4 40
3 15 65 5 60
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Tab.2 The results of orthogonal schemes 87.62%
A B / C /D / / o 6
C h % o
1 13 55 3 20 17.56
2 13 60 4 40 18.15 3
3 13 65 5 60 17.48 6
4 14 55 4 60 19.43
5 14 60 5 20 19.54 (m 9-V (ml) )
6 14 65 3 40 18.53 15 60 °C 4 h 60
7 15 55 5 40 20.03 21.87% -
8 15 60 3 60 21.17 6
9 15 65 4 20 20.41
K, 17.73 19.01 19.09 19.17 87.62% .
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