J. Korean Soc. Food Nutr. g P2 Fepa x|
21(1), 36—42(1992)

ASHWOIY YOI XYM XY

seg! - 2157)*

M AitHE AE T
HECED AE D

Fatty Acid Composition of Achatina fucica Bowdich
and Ampullarius insularus

II-Woong Park' and Choong-Ki Kim*

Dept. of Food Science and Technology, Kunsan Sanup University, Kunsan 573-400, Korea
*Dept. of Food Science and Technology, Chonbuk National University, Chonju 560-756, Korea

Abstract

The lipid compositions of total lipid extracted from the flesh divided into albinic type and
melanic type of culture shellfishes, i.e. Achatina fucica Bowdich, Ampullarius insularus were
compared. Total lipid contents of shellfishes were 1.11~3.25%, the levels were appeared higher in
Ampullarius insularus than Achatina fucica Bowdich, and in albinic type than melanic type. It
was found that the contents of neutral lipids (31.79~40.60%) and phospholipids (50.95~62.12%)
were high, while that of glycolipids (4.84~9.47%) were low. The major fatty acids in total lipid of
each sample were Cis:z (11.92~14.837%), Cis:1(12.34~13.64%), Cz20: 4 (11.03~13.74%), Ci6:0 (7.45~15.
39%) and Cis:e (7.34~11.80%) and additionally C2o:2 (9.62~10.19%) in Achatina fucica Bowdich,
and the major fatty acid composition in total lipids of each sample showed no significant
differences between albinic type and melanic type, respectively. Particularly the content of Cié: 0
in total lipids was shown more abundant in Ampullarius insularus and that of Cis:o, C20:2 in
Achatina fucica Bowdich. The content of polyene acids in total lipids occupied higher level in
Achatina fucica Bowdich but C22:s was almost detected, and observed relatively higher amounts
in Ampullarius insularus. The main fatty acids in neutral lipid of Achatina fucica Bowdich were
Cis:2(16.80~17.74%), C20: 2 (12.15~12.59%), C1s:1 (9.79~10.37%), C1s:0(7.71~12.43%) and Cie:0, C20: 4
and additionally Cis:3(20.90%) was shown predominant in melanic type and the level of polyene
acid highest in neutral lipids. The neutral lipids in each type of Ampullarius insularus were
mainly composed of Cis:0(16.96~17.46%), Cis:1(13.79~13.95%) and Cis:2 (12.90~15.70%) and
additionally it chiefly consisted of Cis:o, C20:4 and C22:6. The major fatty acids in each type of
glycolipids were Cis:2 (19.01~19.72%), Cis:0 (12.89~18.76%) and Cis:o (12.68~17.52%) and
additionally Cis:1in Achatina fucica Bowdich, but Cz:1 was detected in relatively higher level by
6.95% in albinic type only. The major fatty acids in glycolipids were Cis: 2 (12.46~18.21%), C1s:0(10.
43~18.48%), C20:1(10.51~14.59%), C20: 4(8.24~12.34%) and additionally it chiefly consisted of Cis:o
and Cis:1 in Ampullarius insularus. The fatty acid composition in phospholipids of each sample
was very resembled to total lipids, respectively.
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Table 1. Contents of total lipid and each lipid cla-

sses from shellfishes
Achatina fucica Ampullarius
Bowdich insularus
ATY M.T> AT M.T.
Total lipid* 2.70 1.11 3.25 2.64
Neutral lipid** 32.25 33.04 3179 40.60
Glycolipid** 7.88 484 9.47 8.45
Phospholipid** 59.87 62.12  58.74 50.95

v A.T. : albinic type
? M.T. : melanic type
* % in wet base **% of total lipid
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Table 2. Fatty acid composition of total lipids from

shellfishes (expressed as peak area %)
Achatina fucica Ampullarius
Bowdich insularus

ATY» M.T2? AT MT.
Cui:o 0.41 trace 3.15 2.50
Cis:0 0.38 trace 0.72 0.53
Cis:o 7.60 7.45 15.30 14.23
Cr:o 1.65 17 195 1.40
Cas:o 11.80 11.35 791 7.34

Cx:0 trace - trace —
Caz:o 0.52 0.21 0.42 0.35
Total 22.36 20.51 29.45 26.35
Cis:1(w -7) 1.07 0.62 0.63 0.72
Cis:1(w -9) 12.97 12.43 8.37 9.03
Cuis:1(w -7) 0.66 — 4.25 3.31
Cao:1(w -11) 4.12 4.09 6.48 7.04
Cx:1(w -9) 1.20 1.04 1.02 0.66
Cz:1(w-9) 1.08 1.13 3.00 2.82
Cai:1(w -9) 6.70 7.10 421 4.68
Cas:1(w -6) trace — 0.39 0.67
Total 27.80 26.41 28.35 28.93
Cis:2(w -6) 14.37 1391 1192 12.41
Cis:3(w -3) 1.65 5.51 2.73 2.80
Ca:2(w -6) 10.19 9.62 3.74 4.64
Ceo:3(w -6) 3.02 2.54 0.90 0.88
Cx:4(w-6) 13.74 13.72 11.03 11.43
Cx:5(w -3) 3.26 2.82 1.08 1.28
Cz:4(w -6) 0.67 3.43 3.74 4.29
Cz:5(w -3) 0.53 trace 1.83 1.98
Cazz:6(w -3) 0.52 trace 4.10 3.81
Total 47.94 51.55 41.07 43.52
UNK 1.90 1.33 1.15 1.20

b A.T. : albinic type 2 M.T. : melanic type
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Table 3. Fatty acid composition of neutral lipids

from shellfishes (expressed as peak area %)
Achatina fucica Ampullarius
Bowdich insularus
ATY M.T? AT MT.
Cis:o 0.56 - 3.51 3.08
Cis:o 0.30 - 1.12 0.88
Cis:o 10.02 7.79 16.96 17.46
Cir:o 1.59 0.98 1.95 1.63
Cis:o 12.43 7.71 8.06 7.62
C:0 trace — trace _
Cz:o 0.57 - 0.48 -
Total 25.47 16.48 32.08 30.67
Cis:1(w-7) 2.58 0.74 1.37 1.25
Cis:1(@-9) 9.03 10.37 9.78 9.87
Cis:1(w-7) 0.76 — 4.01 4.08
Coo:1(w -11) 3.40 1.69. 3.94 2.14
Ca:1(w -9) 1.66 1.01 1.00 -
Cx:1(w-9) 0.74 0.78 343 3.30
Cai:1(w -9) 3.23 3.29 2.14 2.72
Ca:1(w -6) - - 0.69 0.64
Total 21.40 17.88 26.36 24.00
Cis:2(w -6) 17.74 16.80 12.90 15.70
Cis:a(w -3) 3.31 20.90 2.42 2.72
C:2(w -6) 12.59 12.15 4.26 5.99
Ca:3(w -6) 4.14 2.35 0.82 0.80
C:4(@ -6) 9.22 8.35 7.94 9.08
Cao:5(w -6) 1.57 1.25 0.54 —
Caz:4(w-3) 3.54 2.81 1.99 2.22
Caz:5(w -3) trace - 1.44 1.51
Cz:s(w-3) - - 7.42 6.79
Total 52.11 64.61 39.73 4481
UNK 1.06 1.04 1.80 0.55

v AT. : albinic type » M.T. : melanic type
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Table 4. Fatty acid composition of glycolipids from

shellfishes (expressed as peak area %)
Achatina fucica Ampullarius
Bowdich insularus
ATY M.T.2? AT M.T.
Cu:o 0.69 — 3.43 1.73
Cis:0 trace — 1.03 —
Cis:o 12.89 1876 1848 1043
Cur:o 1.06 1.81 2.40 1.78
Cis:o 12.68 17.52 10.16 9.26
Ca0:0 - — — _
Caz:0 — - — —
Total 27.32 38.09 - 35.50 23.20
Cis:1(@ -T7) 1.23 2.36 0.60 -
Cis:1(w-9) 7.56 941 6.89 4.76
Cis:1(w -T) — — 419 2.61
Czo:1(w -11) 3.35 4.58 8.35 14.59
Cao:1(w -9) — — 2.16 —
Cz:1(@-9) 6.96 — 2.09 2.11
Cau:i(e -9) 2.56 3.05 3.06 3.61
Co: l(m *6) _— — —_— —
Total - 2165 1940 27.34 2758
Cis: 2(® -6) 19.01 19.72 12.46 18.21
Cus:3(w -3) 7.74 4.60 3.61 6.31
Cao':2(w -6) 1.98 5.69 3.21 3.60
Ca:3(w -6) 2.14 2.21 — —
Ca0:4(w -6) 6.72 7.07 8.24 12.34
Cu:5(w-3) 1.25 — 1.06 —
Caz:4(w -6) 1.15 — 3.50 3.89
Cez:5(w -3) 4.02 — 1.19 1.39
Caz:6(0 -3) 2.74 — 2.82 2.88
Total 46.75 39.26 36.09 48.62
UNK 4.28 3.20 1.09 0.61

» AT. : albinic type 2 M.T. : melanic type
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Table 5. Fatty acid composition of phospholipids
from shellfishes  (expressed as peak area %)

Achatina fucica Ampullarius
Bowdich insularus

AT» M.T>» AT M.T.

" Cu:o 0.41 trace 291 2.83
Cis:o 0.68 trace 0.56 0.62
Cis:0 7.04 7.08 13.93 14.53
Crr:0 1.69 1.83 1.71 1.30
Cis:o 11.23 11.92 7.83 6.78
Ca:0 trace — trace _
Caz:0 0.51 0.44 0.39 trace

Total 21.56 21.27 27.32 26.06
Cue:1(w -7) 0.56 0.46 0.59 0N
Cis:1(@-9) 14.72 13.06 7.55 8.36
Cis: (@ -7) 0.27 — 4.56 3.04
Cao:1(w -11) 5.05 4.29 7.61 6.50
Cw:1(w-9) 0.65 0.99 1.87 0.72
Ca:1(w -9) 1.14 1.21 0.33 0.31
Ca:1(w -9) 771 7.88 5.07 6.05
Cos:1(w -6) 0.23 — 0.54 0.64

Total 30.32 27.89 28.12 26.53
Cis:2(w -6) 13.30 12.52 12.29 11.78
Cis:3(w -3) 1.05 1.08 2.55 2.89
Ca0:2(w -6) 10.16 8.59 4.19 3.69
Ca:3(w -6) 2.78 2.563 0.92 0.88
Cx:4(w -6) 14.75 14.83 12.09 14.20
Ca:5(w -3) 3.87 3.55 1.45 1.38
Caz: 4(@ -6) 0.75 3.62 4.62 4.91
Cz:5(w-3) 0.58 trace 2.06 2.35
Co:6(w-3) 0.20 trace 2.48 2.64

Total 47.44 46.73 42.65 44.72

UNK 0.77 4.09 1.90 2.69
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