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The Antimicrobial Activities and Their Chemical Components of Lipid
Substances in Different Developmental Stages of Pomacea canaliculata
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Abstract: Lipid substance from Pomacea canaliculata at diferent developmental stages was extracted using ethyl
acetate. The extracted substance was purified with silica gel column chromatography and thirr layer chromatography
(TLC) . The antimicrobial activities of the separated compounds derived from effluent fractions of three different organic
solvents ( petroleum ether, benzene and ethanol) were tested aganst 11 bacteria. They have varying levels of
antimicrobial activities,with the nom polar solvent showing the least activiy and the strong polar solvent showing the
stionges activity. The liposoluble compounds extracted by TLC from all of the bands of the ethanol effluent fraction
exhibited variable antimicrobial actiities. GG MS analysis revealed that the most of the chemical components are the
acid substances in the strongest of these antimicrobial fractions from different developmental ¢ages. The same chemical
component had differert content and different similitude at different developmental stages of P. candiculaa.
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Table 1 The antimicrobial activities of extracts from different developmental stages of P. candiculata

Developmental stages

Species of bacteria Rank | Rank I Rank III Rank IV Ethyl acetate
E.c 27.2+1.3 27.3+1.8 22.3%22 26.5t13 0
S.1 21.2%1.3 15.2%1.0 19.6X2 0 20.3t4 5 0
S.a 20.310.6 24.210.8 30.5t15 28.7t15 0
P.f 21.5+1.3 2.7%0.8 21.2%10 30.3%23 0
F.a 28.3%1.5 %.3+1.5 25.8t10 18713 6 0
P.v 2%.210.8 23.210.8 20.2t13 27.3%15 0
B.s 31.3%0.6 26.5+1.8 27.3%15 24.810 8 0
B.p 2%.2+1.0 2%.2%+1.0 19.2%13 22.3%0 6 0
A.s %4.6%1.1 19.3%£1.5 31.7%1L5 21.6%1 2 0
B.c 23.4%1.2 26.2t+1.1 20.2t10 18812 0
Ap 2. 1%0.8 %.4%0.6 19.8%1 0 27.2%1 1 0

E.c: ;0 S. 1 ;0 S, a: ;s Pof: s F.oa: s Plov:

; B.s: ; Bop: s Als: ; B.c: ; Alp: 23

E. c: Escherichia coli; S.l: Sardna lutea; S.a: Stgphylocwccus aureus; P.f: Pseudomonas fluorescens; F.a: Fasarium axyssporam; P.
v: Proteus valgaris; B. s: Bacillus subilis; B.P: Badllus pumilus; A .s: Aeomonas sobria; B.c: Bacillus caeu; A.p: Aeomonas pundata .

As same as table 2 and 3.
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Table 2 The antimicrobial activities of different effluent fractions of P. canaliculata at different developmenta stages

Species of bacteria

Developmental Eff ient

wages fractions E.c S.1 S.a P.f F.a P.v B.s B.p A.s B.c A.p

Nonpolar 0 0 0 0 0 0 0 0 0 85 0

Rank [ Weak polar 110 0 8.0 9.0 9.5 120 130 80 20 9.5 0
Strong polar 3%5 1771 340 235 270 385 3.5 162 2.5 149 12.2

Nonpolar 0 0 0 0 0 0 0 0 0 7.0 0

Rank II Weak polar 20 1.0 105 140 13.0 9.0 9.2 95 85 13.1 8.0
Strong polar 330 2.0 3.0 240 230 250 275 20 2.5 230 22.5

Nonpolar 0 0 0 0 0 0 0 0 0 0 0

Rank [11 Weak polar 10 2 70 13.0 8.0 1.9 100 135 70 4.2 10.5 85
Strong polar 280 255 3.0 245 270 220 265 2.5 2.0 185 12.5

Nonpolar 0 0 0 0 0 0 0 0 0 0 0

Rank [V Weak polar 80 72 9.0 10.0 80 9.0 85 86 838 0 9.5

Strong polar 235 2.5 3RO 21.5 21.0 205 235 280 2.5 1.6 19.5

0 0 0 0 0 0 0 0 0 0 0
CK Pemleum ether
Benzene 0 0 0 0 0 0 0 0 0 0 0
Etharol 0 0 0 0 0 0 0 0 0 0 0
2.3 )
R R0. 59
( : = 98 2) ( . =4 R:0. 52 R0. 61 R:0. 47
1) ( : =31 ( : 3

=4 1) I:6~ 9
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Table 3 The antimicrobial activities of separated compounds of ethanol effluent
fractions by using TLC from P. candiculata
Species of bacteria
Developmental -
s ages TLC banks E.c S.1 S.a Pf Fa Pwv B B.p A.s  B.c Ap
Rank [ R;0. 59 158 14 3 4.5 15.2 15.0 14.5 155 150 15. 6 14.9 14.5
R;0. 62 14 0 14 0 12.7 12.5 11.3 11.8 14 0 138 13.2 13.0 13.0
R;0. 68 122 10 2 10. 5 1.0 11.6 11.0 12 8 110 12.2 13.5 9.2
R;0. 74 120 111 1.5 11. 4 11.3 11.0 110 10 2 2.5 10.6 1.5
Rank 11 R0. 00 a8 100 9.5 9.3 10.5 9.5 135 1.0 11. 0 11.0 85
R:0. 16 127 130 14. 8 11. 4 116. 13.1 14 5 14 1 14.0 16. 1 13.2
R;0. 32 122 12 8 12.5 11.3 10.5 10.9 12 1 110 10. 5 12.8 10.9
R;0.37 12 1 131 13. 1 12.5 14.5 13.0 14 0 12 2 11. 6 13.1 13.0
R;0.43 125 125 4.5 11.2 12.0 12.8 14 0 16 0 4.5 15.6 12.9
R(0.52 14 2 14 2 14. 6 12.9 12.6 13.8 140 16 5 13.5 14.5 15.6
R;0. 55 155 11 4 14. 1 15.0 17.5 15. 1 1.5 16 5 10. 5 12.2 10. 8
R;0. 61 130 135 12.0 8.5 12.8 11.0 150 16 5 11. 5 1.5 14.2
Rank ITT R;0. 00 117 130 12.0 9.0 13.5 14.0 155 130 12.2 12.2 14.8
R;0.56 105 14 0 12.0 11.5 10.9 12.5 132 10 6 9.3 10.9 13.2
R/Q 6 1130 151 14. 2 13.5 11.2 13.8 151 139 1. 6 11.7 14.8
R0. 66 14 2 14 2 11. 2 12.2 13.5 12.6 14 2 145 12. 4 11. 3 14.6
R{0. 72 12 3 14 9 15. 0 10. 7 12.5 13.4 155 145 11. 3 12.2 14.0
R;0. 81 11 8 131 10. 4 12.2 12.1 13.9 132 115 11. 5 12.2 12.1
R;0. 87 117 115 11. 0 11.3 11.6 10. 8 120 12 0 11. 8 11.2 10. 4
Rank [V R:0.00 12 6 1.0 12.0 13.0 13.0 12.0 16 5 95 11. 4 11.5 11.5
R;0. 12 125 120 12.5 13.0 11.2 11.5 17. 0 120 11. 6 13.0 10.5
R;0. 40 135 115 13.0 13.0 10.2 10.7 14 0 14 0 13.2 12.0 12.0
R;0. 47 14 8 155 16. 7 17.2 13.0 16.6 21 135 15.5 17.5 15.4
R;0.59 123 14 0 13.0 4.5 13.5 14.0 180 14 6 13. 4 15.3 13.0
R;0.71 116 11 4 1. 6 11.5 9.3 10. 6 155 14 3 1. 5 12.3 11.5
2.4 ( 33.63%,
, 81) ( 20. 06%,
1~ 4, G& 9 ( 17.06%
MS 91) I- ( 2.72%, 90) ;
4~ 7 (
, 7.01%, 91) (
27. R% , 84) 9,12, 15 (
( 9. 20%, 91) 14.99%, 86) (
( 36.07% . 90) 10. 9%, 94) 1- ( 6. 19,
( 8. 38%, 87) &)
( 13. 94%, 93) I (59.75%) 1- (13.55%)
( 6.81% , N);
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Fig. 1 The total ion current of the TLC fraction R; 0. 59 from Rank]l of P. canaliculata
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Fig. 2 The total ion current of the TLC fraction R; 0. 52 from Rankll of P. canaliculata
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Fig. 3 The total ion current of the TLC fraction R(0. 61 from RanklIl of P. canaliculata
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Fig. 4 The total ion current of the TLC fraction R0. 47 from Rank[V o P. candliculata

4 R;0. 59

Table4 The chemical components of the TLC fraction R;0. 59 from Rankl of P. canaliculata

No. Relent'r‘m time Compounds Relative content Similitude
(min) (%) (%)
1 4 61 p Xylene 4.36 93
2 310 1,3 Berzene, 1, 3 dimethyl 2.04 76
3 20 30 Tet radecanoic acid 9.20 91
4 22 58 Cyclopentaneundecanoic acid 2.64 58
5 22 87 Hexadecanoic acid 36.07 20
6 23 99 Heptade canoic acid 4.16 8
7 24 83 Benmic acid 3.47 74
8 24 92 9,12 Sinigrin 8.38 87
9 2516 Octade camoic acid 13.94 %3
19 2711 1, 2 Dipropyley clopropene 1.54 43
11 2791 Trisiloxane 3.38 2
12 28 17 F Tt Phenanthrenecarboxylic acid 6. 81 2
13 29 31 1,1,1,55,5 - Trisibxane, 1, 1, 1, 5, 5, 5 hexame hy 3.99 40
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Table 5 The chemical components of the TLC fraction R;0. 52 from Rankll of P. canaliculata

(min) (%) (%)

No Retenton time Compounds Relative content Similit ude
1 4 60 P Xylene 4.30 76
2 511 1,3 Berzene, 1, 3 dimethyl 2.40 46
3 2027 Tetradecanoic acid 5.92 91
4 22 57 Cy clopent aneundecanoic acid 3.54 76
5 22 8 Hexadecanoic acid 33.63 81
6 23 9 Decamoic acid 4.25 &
7 24 93 s Oleic acid 20. 06 93
8 25 15 Octadecamoic acid 17. 06 91
9 27. 4 9 90 ctadecanoic acid 2.82 70

10 27. 11 Unknown 3.30
11 28 16 I3 1- Phenanthrenecarboxylic acid 2.72 0
6 R;0. 61
Table 6 The chemical components of the TLC fraction R,0. 61 from Rank [II of P. canaliculata

(min) (%) (%)

No.  Retention time Compounds Relative content Similit ude
1 359 Ethylbenzene 2.20 50
2 401 P Xylene 1.12 40

3 15 06 Unknown 1.16

4 19 05 Tetradecanoic acid 7.01 91
5 21.35 2 2- Furanmethanol 2.57 43
6 21 63 Hexadecanoic acid 27.92 R
7 2277 2 - 2 Cyclopentene 1~ undecanoic acid 2.08 7
8 23 62 4 4 decyne 6.55 2
9 23 70 9,12,15 9,12, 15 Octradecatrienoic acid 14.99 86
10 23 2 Octade camoic acid 10. 79 A
1 25 45 Cyclopropane 3.62 87
12 25 64 3 - Octadecanoic acid, 3 hy droxy 2.48 A
13 25 77 Benmnitrile 3.17 45
14 25 88 Tricyclopentadeca 3, 7 dien 2.43 93
15 25 9 - Hexadecanoic acid, 3 hydroxy 3.40 87
16 26 95 I3 1- Phenanthrenecarboxylic acid 6.19 83
17 28 05 Benznitrile 1.00 64
18 30 % - Tetrachbro g clopropene 1.33 43

[17]
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7 R:0. 47

Table 7 The chemical components of the TLC fraction R0. 47 from Rank [V of P. canaliculata

(min) (%) (%)
No.  Retention time Compounds Relative content Similitude
1 4 61 Ethylberzene 0.83 4
2 510 P Xylene 0.37 59
3 17.70 -5 - 2 methyt 5 nitro Imidamle 1.22 9
4 20 28 Tetradecamoic acid 0.70 R
5 22 82 Hexadecanoic acid 0.87 8
6 25 14 Tetradecanoic acid 0.51 86
7 23 34 -17,19 Androstane 17, 19- diol 0.48 45
8 26 28 Benzoicacid 0.70 60
9 2715 1,55 -t - 1,5, 5 trimethyt I-methy F cyclohexene 5.35 38
10 27 33 Kaur 16 err 18 oic acid 1.61 A
11 27. 66 Cholesterol 21.25 R
12 27. 77 Cholesterol 18. 08 0
13 27.91 Cholesterol 20. 42 93
14 28 24 F Phemnthrene catboxyl ic acid 13. 55 n
15 28 38 t Phenanthrene catboxyl ic acid 2.00 78
16 28 64 Abietic acid 3.87 2
17 28 73 t Phenanthrene catboxyl icacid 1.18 8
18 29 15 Cy clopropanenonoic acid 4.80 9%
19 29 36 Cholesta 8,24 dierr 3- ol 2.20 53
2 2
P
P P
) 50% ,
P
- (GG-MS) :
) s P
2 2
s
R [ 1]
, 2004, 14(6) : 37~ 9.
[2] . , . 5%
,2000,4:43~ 45
s ’ [3] , , A5%
, 198, (1): 16~ 17
’ [4]

), 1993,8(2): 71~ 78.
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L2001, (3): 35~ 37 [14] ,
[ 8] ) 5 . 1999, 23( 1) : 20~ 26.
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, 1992, (3): 26~ 3l . L1997, (4): 24~ 26
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A 1 ;2 ;3 ;4
B ; C. ;D
i B 1 ;2 ;3
F. . L R,0. 59; 2. R, 0. 62; 3. R0. 68; 4. R0. %4 G,H.
i1 R,0. 00; 2. R0.16; 3. R0 32; 4 R0.37 5.
R0 43; 6. R,0. 32; 7. R0.55; 8. R0. 61 L : 1L R,0. 00; 2.
R0 56; 3. R0. 61; 4. R0. 66; 5. R, 0. 72; 6. R0. 81; 7. R,0. 87 J.
;1L R,0.00; 2 R0 12 3 R0 40; 4 R0 47; 5 R0. 59; 6. R,0. 71

Explanation of Plate

A. Activiies of crude extracts of different developmental stages of P. canaliailata against Pseudomonas fluorescens: 1. Rank1 ; 2. RankIl; 3.
Rank II; 4 Rank IV. B. Activities of different effluent fractions of Rankl from P. candiculata against Escherichia coli; C. Activiies of
different effluent fractions of Rank Il fran P. canalicilata againg Esdharichia coli; D. A ctivities of different effluent fractions of Rank III from P.
candliaulata agairst Escherichia oli; E. Adivities of different effluent fractions of Rank IV from P. candiailata againg Escherichia coli: 1.
Petroleum ether; 2. Benzene; 3. Ethamol. F. Activities of each fractions after TLC of Rank 1 from P. canaliculata against Escherichia coli: 1.
R0 39; 2. R0 62 3. R0.68; 4. R0.74. G,H. Activiies of each fractions after TLC of Rank I from P. canaliculaia againg Fasarium
avysporam: 1. R;0. 00; 2. R;0.16; 3.R;0 32; 4 R0.37; 5. R,043; 6. R;0 52 7. R0 55 8 R;Q 61. L Activities of each fractions afier
TLC of Rank III from P. candialata agairst Proteus valgaris: 1. R0.00; 2. R(0.56; 3. R(0. 61; 4. R(0.66; 5 RQ 72; 6. R0.81; 7.
R0 87. J. Activities of each fractions after TLC of Rank IV from P. candialdaa againg Aeomonas punctata: 1. R{Q 00; 2. R0.12; 3.
R0 40; 4 R;0.47; 5. R0. 59; 6. R(0.71
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