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Abstract

To study the composition of silkworm pupae oil, lipid of silkworm pupae was sepa-
rated into two fractions, ether extractable and 85% methanol extractable, and the lipid
components of each fraction were analyzed by using silicic acid column, thin layer
chromatography and gas chromatography. Silkworm pupae contains 35.4% crude fat
(dry-basis) of which consists 34. 49 diethyl ether-extract and 0.9% of 85% methanol-
extract, The diethyl ether-extract contained 96.1% of neutral lipid, 2.9% of glycolipid
and 1.0% of phospholipid while methanol-extract was consisted of 47.4% of neutral
lipid, 14.6% of glycolipid and 38.1% of phospholipid. The major components of
phospholipid were phosphatidyl glycol(41.0%), and phosphatidyl choline(28.2%) and
phosphatidyl ethanolamine(21.2%) in the diethyl ether-extract and phosphatidyl glycol
(48. 4%), phosphatidyl inositol(22.89%) and phosphatidyl choline(17.9%) in the metha-
nol-extract. The major fatty acids of the total lipid were oleic acid(33.5%), linolenic
acid(81.0%) and palmitic acid(23.1%).
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Table 1. Instrument and operating conditions
of gas chromatograph for fatty acid
analysis

Varian gas chromato-
graph Model 3700

Detector FID

3m X1/8 stainless steel,
10% DEGS on Chrom-
osorb W(60~80mesh)

N.(30m!/min)

185°C isothermal

240°C

250°C

0. 5cm/min

Instrument

Column

Carrier gas
Column temperature
Injection temperature
Detector temperature
Chart speed
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Table 2. Proximate composition of silkworm pupae

Crude fat Total sugar

Sampling time Moisture Crude protein Ash Others
Spring 7.25% 48.83% 31.94% 4.50% 3.76% 3.72%
7.35% 48.10% 33.79% 4.20% 3.35% 3.21%

Fall
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Table 3. Content of DE and ME in silkworm pupae*

DE ME Total lipid
Sampling time
Crude Purified Crude Purified Crude Purified
Spring 34.43% 33.29% 3.24% 0.98% 37.67% 34.27%
Fall 36.47% 35. 45% 2.78% 0.81% 39. 25% 36.26%

* As percentage of dry weight basis.
**¥ DE : diethyl ether-extract
ME : 85% methanol-extract

Table 4. Content of neutral lipid, glycolipid and phospholipid i+ DE of silkworm pupae

|

Neutral lipid Glycolipid Phospholipid
Sampling time -
% of TL. -~ 9% of DE % of TL % of DE 2% of TL % of DE
Spring 92. 98 95.72 3.08 3.17 1. 11 1.08
Fall 94. 27 96. 42 2.55 2.61 0.95 0.97

*TL : total lipid DE : diethyl ether-extract

Table 5. Content of neutral lipid, glycolipid and phospholipid in ME of silkworm pupae

Neutral lipid Glycolipid Phospholipid
Sampling time
9% of TL % of ME % of TL 2% of ME 9% of TL % of ME
Spring 1.37 47.83 0. 46 16.02 1.03 36. 15
Fall 105 46. 89 0.29 13.09 0.89 40. 02

*TL : total lipid ME : 85% methanol-extract
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Fig. 1. Thin layer chromatogram of neutral
lipid in silkworm pupae
The plate was coated with 0.3mm of silica
gel G and activated for 1 hr at 110°C before
use. The solvent system was petroleum ether-
diethyl ether-acetic acid(80:20:1, v/v), and
the compounds were detected by charring with
% H3S04.
ES : esterified sterol TG : triglyceride
FFA : free fatty acid FS: free sterol
DG : diglyceride MG : monoglyceride

SDE : diethy! ether-extract of spring silkworm
pupae

SME . 859 methanol-extract of spring silkw-
orm pupae

FDE . diethyl ether-extract of fall silkworm
pupae

FME : 85% methanol-extract of fall silkworm
pupae

Table 6. Composition of neutral lipid in silk-
worm pupae

DE ME

Spring Fali Spring Fali
MG 1.78% 1.37% 7.94% 3.83%
1,2-DG 1.11% 1.47% 5.42% 3.06%
1,3-DG  1.66% 1.96% 7.24% 5.10%
FS 2.77%  2.94% 14.42% 7.65%
FFA 7.77% 12.72% 36.10% 40.82%
TG 79.91% 71.43% 23.88% 39.54%
ES 4.99% 8.12%

Abbreviations are the same as in Fig. 1.
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Fig. 2. Thin layer chromatogram of glycolipid
in silkworm pupae
The solvent was chloroform-methanol-water
(65:25: 4, v/v), and other TLC conditions and
abbreviations are the same as in Fig. 1.
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Fig. 3. Thin layer chromatogram of phospho-
lipid in silkworm pupae

The solvent system was chloroform-acetone-
methanol-acetic acid-water (65:20:10:10:3, v/v).
The compounds were detected by Dittmer-Lester
reagent, and other TLC conditions and abbre-
viations are the same as in Fig. 1.

PE : phosphatidyl ethanolamine

PG : phophatidyl glycerol

PC : phosphatidyl choline

PI: phosphatidyl inositol

LPC : lysophosphatidyl choline
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Table 7. Composition of phospholipid in
silkworm pupae

DE ME
Spring Fall Spring Fall
LPC  8.22% 10.91% 4.41%  4.90%
PI — — 23.86% 21.76%
PC 27.39% 29.09% 15.91% 19.80%
PG 43.84% 38.18%  47.73% 49.02%
PE 20.55% 21.82%  8.09% 4.51%

Abbreviations are the same as in Fig. 3.

Table 8. Fatty acid composition of DE and
ME in silkworm pupae

(unit : %)

fatty DE ME

aclds o iing  Fall Spring  Fall

i2:0 0.03 0. 04 — —
14:0 0.15 0.17 0.11 0.16
14:1 0.04 0.02 — -
16:0 23. 58 23.01 15.50 17. 42
16 : 1 1.83 1. 64 0.78 0. 78
18:0 4.93 5. 68 12.76 14.77
18:1 32.48 35. 27 19. 30 21.62
18:2 4,69 4. 48 13. 26 11.35
18:3 32.13 29. 54 38. 11 33.75
20:0 0. 14 0. 15 0.17 0.16
Unsat’d 71.17 70. 95 71.45 67. 50
EFA 36.82 34. 02 51.37 45.01
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Table 9. Fatty acid composition of neutral lipid
in DE and ME of silkworm pupae

(unit : %)
fatty DE ME
acids Spring F:H Spring Fall
12:0 0.03 0. 02 0.07 —
14:0 18 0.16 2.29 2.16
14:1 0.01 02 — —
16:0 23.42 23.32 22.59 22.33
161 1.69 1.76 1.59 1. 65
18:0 4.91 5.52 5.27 5.45
18:1 32. 96 34. 80 30. 03 30. 25
18: 2 4.90 4.59 5.75 5. 97
18:3 32. 10 29.57 31.67 32.10
20:0 — 0.24 0.14 0.10
Unsat’'d  71.46 70.74 69. 64 69.97
EFA 41.50 34.16

37.42 38.07

Table 10. Fatty acid composition of glycolipid
in DE and ME lipid of silkworm
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Table 11. Fatty acid composition of phospholi-
pid in DE and ME lipid of silkworm

pupae pupae
(unit : %) (unit : %)

fatty DE ME fay  DE O ME
acids Spring— Faﬁ Spring Fail acids Spring Fall  Spring F:H
14:0 0. 30 1.91 2.79 2.34 14:0 1.92 1.72 2.25 2.14
14:1 003  0.55 — — 14:1 030 0.34 0.26  0.33
16:0 15.08 15.83 21.91 22.86 16: 0 19.50 15.86 26.11 23.49
16:1 1.87 2.32 1.59 0.78 16:1 2.63 3. 45 0.78 0.99
18:0 14.20 14.19 8.57 9.09 18:0 20.75 16.90 8.53 9.87
18:1 19.14 21.11 25.90 27.01 18:1 21.38 24.14 34.26 32.38
18:2 16. 49 11.05 6.97 7.28 18:2 8.81 9.31 3.75 4.20
18:3 34.69 32.37 31.67 30.39 18:3 24.71 28.28 24.05 25.92
20:0 — 0.68 0.60 0.26 200 - - — 0.66

Unsat’d  70.42 67.40 66.13 65. 45 Unsat’d  57.83 65.52 63.10 63. 82
EFA 49.38 43.42 38.64 37.67 EFA 33.52 37.59

27.80 30.12
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