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ABSTRACT

Lipid levels in the tissues of liver and intestines of O bartrami amounted to 40.0% and 1.5%. The new
- compounds was found to be ethyl acylates, from a deduction of their detailed * H-nuclear magnetic reson-
ance(NMR) and BC-NMR as well as infra red spectra (IR). The fatty acid composition of total lipids
were mainly composed of C16:0(19.0%), C18:1(16.2%) and C 22:6w3(15.7%), followed by C20:1(9.4%5),
C22:1(6.4%) and C18:0(5.4%). New compound A and B were seemed to derived from the cleavage of gly-
cerol moieties of triglycerides by microbial activities during storage in a frozen state.

Compound A contained C16:0(38.2%), C18:1(13.4%), C20:1(13.3%) and C22:1(11.7%) as major com-
ponents, while compound B predominantly comprised polyunsaturated fatty acid such as C20:5w3 (41.2%)
and C22:6w3(36.1%). In both compounds small amounts of odd-numbered fatty acids were also detected

(3.8~2.2%).
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1:2,v/v)L2.E2 BHA A o}, . Hexane:benzene 9] 1:
1 HetH#kN A k#E3R B B A, hexane:benzene 2] 1
12 MHEINAN KR BKE BE &4 MiEs st
TLCE I HMES BESUL, overlap® H5 2 o
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Table 1. Operating condition of GL.C for anaiysis
of fatty acid methyl esters

| Instrument |

Shimadzu, GC—7 APTE
3mXx3mm{i.d.), stainless
steel

Chromosorb W, 60~80 mesh
15% DEGS on support

Column

Support material
Coating material

material
CDClsol WRAIZITL, o7lo] REEEHES TMS !
= slarel Column temperature 190C
= ' Injection & 250°C
4) HIBAE ¥ kEAE BERSTS EBHESHT
HE2] —HE 10% KOH-ethanol & Fikell ot Detector temperature
AR = 00 0 ‘ Detector FID
o kS EESE A2 BEliECl 14% BFs-MeOH Carrier gas H:: flow rate 40m/ /min
= 718l 65 ColA 304 fn#ESHEA methyl es- Air flow rate 1.0kg /cm?’
ter‘ﬂ:"ﬂ‘ $9 TLCE HMEE ﬁ%%}ﬂ GLC=®Z &o#r H, flow rate O_Skg /['n_[n
BRI SHTHEHS Table 13 2o} fEihEES) [ Chart speed Smm /min.
Table 2. Weight and lipid level of liver and intestine
Liver Instestine
Body weight . _ '
g) Weight Lipid Weight Lipid
(g) content(%) (g) content{%)
Q.bartram: 520 45, 3 40. O 47. 4§ 1.5
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Fig. 1. Thin layer chromatograms of the liver,

mscle and intestine oil of O.bartrami

Absorbent:silica gel 60, solvent;hexane
:dieth diethyl ether : acetic acid(80:20:1
viviv)

* HC:Hydrocarbon, SE:Sterol ester, Comp.A:
Unknown compound A, Comp.B:Unknown
compound B, TG:Triglyceride, FFA:Free
fatty acid, ST:Sterol, PL:Phospolipid A:
O.bartrami liver oil, B:sunfloweroil C:0.
bartrami muscle oil, D:Q.bartrami intestine
oil
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Table 4 ¢} 27 1750cm™ &+ 1180cm™ oAl 7
4. R¥ERR IEHEASS BE Big spectrats RS ASL Bt fiflester Y2 BN
1) IR spectra®~® 33 e 3005cm™ & 3010em™'e F A 28
K IREA, B IR spectrat Fig 2-a, b, B HFEE Boksta, 720cm™ o HEE 2 ER

Table 3. Yield and class composition of total lipid from O.bartrami liver by column chroma-

tography
Volume - Lipid - Yield
Eluent (ml) confponent mg A

B n-Hexane 200 HC*=* 22 6.7
1% E-H* 300 SE 1 3.3
3% E-H 300 A+B 63 19. 3

5% E-H 300 TG 33 10
10% E-H 200 TG 61 18. 5
12% ‘E-H 200 FFA 23 7.0
Ether 300 ST 26 7.9
Methanol 300 PL 90 27. 3

* -Diethyl ether in hexane(v /v)

*% HG:Hydrocarbon, SE:Sterol ester, FFA:Free fatty acid, ST:Free sterol, PL:Phospholipid,
TG : Triglyceride

A:Unknown compound A, B:Unknown compound B

(a)/Nv'_\

/3005

3010

i 1

1 i ¢ 1 | ! L i 1
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600 400 cnf"

Fig. 2. Ir spectra of unknown compound A and B isolated from the liver oils of 0O .bartram:

a) Compound A b) Compound B

~-93—



6 WS - BEE

 GEMMEeE

Table 4. Infrared spectroscopic data for unknown compound Aand B

Type Alzsfnq_)gon Assignment

3000-2850 C —H stretch in CHs and/or CH:

1750 ester ("3 —0 |

(@)
1460 C—H stretch in —CH3;—
Unknown compound A 1370 C —H stretch in —CHs

1180 C—0—C

1035 C—0—C.

720 /C =C ~
3010-3005 I-I\ /H

C—H stretch in CcC=C
yd N

3000-2850 C—H stretch in —CHs and/or —CHs

1750 ester ("3-0

O

1470 C —H stretch in —CH.-

1380 C —H stretch in —CHs—

1180 C—0—C

1040 C—0—-—C

720 _'__,_C = C\

gol cis—3(M>Cc=c Mg mrstn o
¥ 3000cm '~2850cm™¢} 1470cm™, 1380cm™*
oMol 73§t ®ik spectras —CHys— 2t —CHy 719
FEoilMd BRI

2) 'H-NMR spectra® %

KX Ko A9 Bl NMR &= Fig. 3-a,
b, Table 5°ll Yely Q) § 5.37ppmell A2 Rik
signal = H=c=cTHo sasn, moass
5.37ppm<l A1 2] proton &7} "i-$- F 1, K7 B9 7
9& 0 5.37TppmolA 2] proton It R it =
KB 0 2.81ppmoA] —C=C—CH,—C=C~- 9]
proton® 23 multiplet 7} THFEACY. 21 RS
8% 6 2.28(t) ppm s} 4.13(q)§9m°l]?~1 % 4% spe-
ctrat ©°] 50| esterd & ZW = FHolo}, £33l 9

4.139A42] spectra’} quartet® U¥olR+= A&

_24_

CHs- CH:-0O-C-R2] methyl 7l° £E3ctt. R4
lCl)

B2l spectracx] 0 2.81 (m) ppmt 5 F A methyl-
ene interrupted conjugated double bonde] 7%
2 B, 02.38(m)ppmE CHs-CH.CH=CH-
9} methylene radical protonel €3 RAo&, K4
B w-3% alkenyl chain& 7} 4F2 #%Ed
th ol el HEZ HolH maAE #af == 17
AEe 2EHEESS, K5 Bx methylene interrupt-
ed conjugated double bond & 7}zl ethyl acylates
2 e

3 ) ISC_ NMRS'l" 58{

Ko A9t B2 spectraolX § 14.0~14.1ppm+=
CH3-C-0-C-29] methyl 7]l R 213 ARold,

I
O
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(a)

A ] I

_‘r'l"]_'_‘—_'__rl—""l—'__'__‘_l_l"_"l

(b)

.

ppm

Fig. 3. '"H-NMR spectra of unknown compound A and B isolated from the liver oils of O.partram:
(a) Compound A (b) Compound B
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(a)

(b)

nm&hwme

l L} ] LA | L) 1 L] 'I 1 l T | | 4 T hd 1

170" 160 150 140 130 120 110 100 9 80 70 60 50 40 30 20 10 O

1

Fig. 4. "C'NMR spectra of unknown compound A and B isolated from the liver oils of O.bartami
~a) Compound A b) Compound B
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d 60.0~60.2ppm+= CHs-CH:~-0-C-R2] methy- hyl acylates]o] &43}r}, K42 BolA] d 131.9ppm
EI) 2} 126.9ppm<= CHs-CH;~-CH=CH-, CH;~-C-

lene 719} kol LA, T 6173.0~173.8ppm  CH==CH-2] methine $¢5&] 218 Rolv], §20.5

£ -C-0-7] &% B%KI==EZ RFTAS B et ppm< CHs;-CH;-C=C-2| methylene 7] 9] :ﬁ:&

P) €, £ 0 14.2ppm= CHs-C-C=2] methyl 7]9]

Table 5. Assignments of 'H-NMR signals of unknown compound A and B

Compound Absorption(ppm) Functional group
0.87(t) CHs—C—C—
1.25(t) CHs—C—0—C—R
O
1.45(m) —C—(CH)u—C~—
1.61(m) ~CH—C—C¢—0-
A O
2. 02(m) —C—CH,—C=C—
2.28(t) --C—C_H_z--(‘f-o—-R
O
4.13(q) —C—CH:—0—C—R
0O
&.37(m) H— _H
/C :C\
0.87 (m) CHs—C —C —
0.99 (t) CHy—C—C=C—
1.25 (t) Cils—C—0—C—R
O
1. 41 (m) —C—(CHz)n—C—
1.61 (m) ""C_I_:I_g"‘c—ﬁ‘”O“"
O
B 1.72(qgn) —C=C—C— C_H_z-"C-—h:—O-R
0O
2.07 Cq) —C—CH,—C=C—
2.28 (t) ~C—CH:—~C—0—R
0O
2.38 (m) CH;—CH;—C=C —
2.81(m) —C=C—CH,—C=C—
4.13(q) —C—CH;—0—C—R
Q]
5.37 (m) H. _H

/C:C\-‘
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Table 6. “C NMR spectroscopic data of unknown compound A and B

FERMLBEEE

Compound Absorption{ppm) Functional group
14.0 _C__Ha—C—O—(l’lj—
0
14.2 CH;—C—C—
22.6 CHa—~CH:—C —
24.9 —C_“_g_Hz'—C_"‘%'“O—
O
25. 5 —C=C—CH;—C=C—
A 27. 1 —C=C—CH,—C—-C-—
28.9
- m_CH —~{(CH n -
29. 6 (CH3)m —CHa—(CH,)
7 CH;~C—CH;—C
31.8 ==
34. 3 ""_Q_Hz"“ﬁ_o—'
O
60.0 -—QHz-O—.(“:._
O
129.7 —QH:_(;_H*
173.8 —C—0—
i
O
14. 1 gmﬂc—o~ﬁﬁ
@)
14. 2 CHs—C—C=
20. 5 CHs— CH: ~C =C—
22.6 CHs—CH.—C—-C~—
24.6 —-C=C-C-—_QH2-—C—-?‘Z-O-—
O
25. 5 —C=C—CH;—C=C—
26. 8 —~C=C=CH,.—C—C~—
B 29.2 ~(CHaJn —CHa —(CHzJa —
31.5 CHs — C— CH,— C —
33.8 —_(;Hz.__(‘f__o__
O
60.2 "‘_QHz"—O—-ﬁi—-
O
126.9 CHs—C~CH=CH —
127.6 —C=C—C—C=C—
130.1 —C=C—-C—-C=C~-
131.9 CHa—C—CH=CH -
173.0 —C—Q~
173.5 |

- 28~
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FES 453 0§ 25.5ppme ~C=C-CH,-C= bond & ¥Rl 7F BB ORE o] F oA ethyl
C-2] methylene %l H#&S Beksdlu, 0127.6 acylates 2 AZE}(Fig. 4-a, b, Table 6).
ppm&} 130.1ppm+= ~-C=C-C~-C=C-2| methine 4) HI5E, RSA 2 Bo JEi5m @R
R#(Table 6)8 E%3IEZ, RH4BE HEE o HEES RoAS B KB 8RS Table 73

-3 % methylene interrupted conjugated double 2o HigES 4= C16:0)>C18:1>C22:6w3

Table 7. Fatty acid composition of total lipid unknown compound A and B

—— 2ttt
——— ————r

I

Fatty acid T-ot.al Unknown Unknown
lipid compound A compound B
C14:0 2.9 5.1 | 0.1
1 0.3 0.1 0.1
C15:0 0.7 0.6
1 0.2 0.1
C16:0 19. 0 38. 2 0.3
1 3.6 2.7 0.2
Ci7:0 2.1 1.2 0.1
1 | 1. 3 0.1
C18:0 5.4 7.8 0.4
1 16. 2 13. 4 1.9
2 1. 1
3 0.7 1.1
4 1. 4
C19:0 0.2 0. 1
| 0.6 0.2 0.1
3% 0.6
C20:1 9.4 13. 3 8.5
2 0.4 0.2
C20:3w3+C20: 4wb 1.3 0.1 1. 1
C20:4w3 0.6 2.7
5 5 9 41,2
C21:1 0
4 0.1 0.2 1.8
C22:1 6.4 1.7
43 0.6
C22 :5wb 2.3
C22 :5w3 1.4 3.6 4,1
6w3 15. 7 36. 1
Saturated 30. 1 53. 1 1LO
Monounsaturated 37.8 42. 8 10. 9
Polyunsaturated 32. 1 4,1 88. 1
Even—numbered 94. 6 96, 2 97. 8
Odd — numbered 5 4 3.8 2.2
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2C20:19] To 2 olE2 e 19.0%, 16.2%,
15.7%, 9.4 %Qc}t. C22:1, C20:503, C18:0%
22t 6.4%, 5.9%, 5.4% aF=H YYew, fa
MAEHHER ; S BE; XA Ekel 7t 30.1:37.8:
32.1 2 HelFFm™ e 19:45:362 K9} ofj$ 4
"3l & Kol AT KXY 22 EREY go-
natid squid<l Berryteuthis magister o] frollA o
< HEHS B8-S v Cl18:19] 25.8%=% A
d gx%ed, C20:1, C22:6w3, C20:5w037}
14.8%, 10.0%, 9.4 %o C16:0% 7.7 %l
A ZFUTES’ o] gonatid squid FFIEES] AgBb
B HRA T sfElRE: Bxqi S AEE] K
7} 14.8:57.1:28.1 2 Al Rl o] HoF Uk
o] ehzto] M EREC] K BER LR HRT
A2 Are] mE} gEaBEe £Rep) o g
& AR FEREANA dixsdcn Bxdc
KEIE R A Be] [EHiE: M-S 2d AdA
= C16:0, C18:1, C20:1 2 C22:17} =ES
gt o= 247k 38.2%, 13.4%, 13.3%, 11.T%%
o, BERENBRS 4.1%0 Fésth ®5 B
= ol¢ %ﬁﬁﬁ@_ﬁ’__i C20:5w3, C22:6w37}
41.2%, 36.1 %= 282 1771 %E AAsH oY, 2
el B 10.9%, SRMEHEES 1.0 % Aux] &
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