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Triglyceride Composition of Tuna and Bonito Orbital Fats*'.¢

Tetsushi Sawada,** Koretaro Takahashi,*® and Mutsuo Hatano*?

The binding position as well as the number of docosahexaenoic (DHA) moieties in tuna and
in bonito orbital fat triglycerides (TG) were investigated. DHA was dominantly bound in the

sn-2 position.
doosahexaenoin.

The most abundant TG molecular species was 1 (or 3)-palmitoyl-2, 3 (or 1)-di-
This molecular species was at most less than 8% in TG fraction. DHA was

distributed to many kinds of molecular species, mostly in triacid type and diacid TGs. Tridocosah-
exaenoin was present in a trace amount. When tuna and bonito orbital fats were each randomized,

both TGs could be easily discerned by their molecular species pattern.

It was concluded that the

basic TG molecular species pattern of bonito orbital fat matches that of the tuna, and that these
can be substituted for each other as a valuable resource.

~ZeehvADORBECE, Fav~FH= B
(DHA) 734, *5 [REmZ 35\ Tik DHA Dk A &
HrY XYY ¥ (TG) OB TEETAZ L1MabAT
WEMD Ff, GERERRE TS A YA E~ L
BEECHETSOC, BREEOLDRBEEHE
ftoTwbEELbRTE D, DHA OfEFEL LT
bOER ShiEpTuwb, Lal, = 7eitBL UL
RES, MEHIROFECS Y, BEORE - BHOLD
I ICCAT (K#EPE~ 7 n BREBRZAL) L Y4 ERM
CEnhEESEART Oh, BERGLFEAEE-
Twvb,

AP <13, DHA R L To~ /v L 20K
BRLLUTOTNESRYE S YA R ERA L L, BER
CEENATE TG A FEICovTC DHA O4FAS
e snel (3) £, sn-2 LOKBAMBLYRALLRTEIE
FAME LI, T, ThBD TGO v £ 4{b%1TH
ek =@E TG LEEBE TG DHEBEELLHL
PEL, BIEREEOE L OBHEETRVG-HES &L
fo

R B A E

¥ 1 7> Sardinops melanostictus wik B AL
Bk (BR), =27 r (2,35 < 7 =) Thunnus obesus [
i HARMEE k) »HEEShAbORH, B
# Euhynnus pelamis 2\ Tiie I -CFEE 3
98 2 BCHEL (AE 1.8ke) KK 2 HECEER,
ERmARNL U TRERE ¥ IOHL, srehis/
2 &R ) — VR (8:3, viv) R THiBET~ b D& Ay
o

ChoRAMAME 7 e~ 737 4 — (TLC; Kie
selgel 60 Fupy, 20X20cm, 0.5 mm E; n-~F v /o=
F oo T EES (70:30:1, viv)) KL, TG %R
L,

HHRAUEARESERE /O M T T4~ Bohl
TG %Kk DEHT HPLC L, TG SF@L oML
foo B HIZ 638-50 Blgifssrn= b /357, 235 4t
Wakosil 5C18N (f7F£8 5 zm), 300x4mm & Super-
sphere RP-18 (K1 Ff& 4 pm), 250x4mm % EFId
BOBE: 7erv /T b= YA (3:2—7:1/240 min

*
-

BEBBRHEBEE LLEE 7 v b/ 7 XBAM MY Y Y FoSFRESH—IU (Molecular Species
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Fatty acid
Fig. 1. Comparison of fatty acid composition
between sardine oil and orbital fats of bonito
and tuna.
[ Sardine oil, ™ bonito orbital fat, and
B tuna orbital fat.
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Sardine oil

33 na3x2 n-3x1 ‘ n-3x0

Bonito orbital fat 1§

33 32 " n-3x1 n-3x0
Tuna orbital fat

33 n32 n-3x1 n3x0

R
60 min

Fig. 2. Reverse phase HPLC elution profiles of bonito and tuna orbital fats and sardine oil

triglycerides.*!»?
1, (20:5,20:5,20: 5); 2, (20: 5,22: 6,20: 5); 3, (20:5,22: 6,22: 6); 4, (22:6,22:6,22: 6); 5,
(16: 1,20: 5,22: 6); 6, (16: 1,22: 6,22: 6); 7, (14:0,22: 6,20: 5); 8, (14:0,22: 6,22: 6); 9, (18:
1,22:6,20: 5); 10, (18:1,22: 6,22: 6); 11, (16:0,20: 5,20: 5), 12, (16:0,22: 6,20: 5); 13, (16:
0,22:6,22: 6); 14, (18:0,22: 6,20: 5), 15, (18:0,22: 6,22: 6); 16, (16:0,20: 5,16: 1); 17, (16:
0,22:6,16: 1); 18, (18:1,22: 6,16: 1); 19, (16:0,20: 5,18: 1); 20, (16:0,22: 6,18: 1)) 21,
(16:0,20: 5,16: 0); 22, (16:0,22: 6,16:0); 23, (16:0,20: 5,18:0); 24, (16:0,22: 6,18: 0); 25,
(18:1,18: 1,18: 1); and *(14:0,22: 6,17:0).

*1 Positions su-2 and sn-1,3 are differentiated.

*: Identified common peaks are numbered.
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mol Sir 3 OB EREERLEL LT 50x L % TG #4 ¢, l{or 3)-palmitoyl-2,3(or 1)-didocosa-
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hexaenoin, 1(or 3)-palmitoyl-2-docosahexaenoyl-3(or
D-olein # HRECIGD L CHh 700 Lo Lichii,
HES i -CLx AP LR LERA % - 2-docosahexaenoyl-
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Botoo Wil & L TG oMl & LTy ZHUFA

Bonito dark muscle

m3X0  n3x1 n3Xx2 3 x3

Bonito white muscle

%

=

nr3Xx0 nm3x1 m3x2 M3 x3

Bonito orbital fat

n3x0  n3x1 n3x2 3 X3
Number of n-3 HUFA moieties in TG molecular

Fig. 3. Distribution of triglyceride types in bonito
tissues with respect to n-3 highly unsaturated
fatty acids.

HPLC peak arcas of less than 2% arc
rejected.
17 n-3HUFA none, (1 DHA, 1 EPA, @
DHA - DHA, il EPA--DHA, m EPA+
EPA, and (J EPA- DHA--DHA.

%
NANNANNNANNNN
ENMANAAN SN NAAARANNY

SDD 00O MDMa PDO FOP ODS POS
Molecular species

8
g

Fig. 4. Comparison of molecular species com-
position of dominant triglycerides among
bonito tissues.*!.*

® Dark muscle, 2 white muscle, and B
orbital fat.

*1 sn-2 position is differentiated and is written
in the center of the three letters that stand
for each fatty acid residue shown below.
M, myristic acid; P, palmitic acid; Ma,

margaric acid; S, stearic acid; O, oleic acid;

E, eicosapentaenoic acid; and D, docosa-

hexaenoic acid.

** Molecular species of more than 3.0%; are
arranged in sequence of elution on reverse
phase HPLC (from left to right).

s Bonito orbital fat

40 -

20 ~

n3x0 n-3x1 n-3x2 33

60 - Tuna orbital fat

40

20

n3x0 n-3x1 32 n3x3

Number of n-3 HUFA moieties in TG molecular

Fig. 5. Distribution of triglyceride types in bonito
and tuna orbital fats with respect to n-3
highly unsaturated fatty acids.

Symbols are the same as in Fig. 3. HPLC
peak areas of less than 2% are rejected.
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PoDD ODE ODD PDD SDE PDPo PEQ PDO PDP OO0 SDS

Molecular spiecss

Fig. 6. Comparison of molecular species com-
position of dominant triglycerides between
bonito and tuna orbital fats.*1.2

M Bonito orbital fat and B tuna orbital fat.
*1 sn-2 position is differentiated and is written
in the center of the three letters that stand
for each fatty acid residue shown in Fig. 4.
*2 Molecular species of more than 0.5% are
arranged in sequence of elution on reverse
phase HPLC (from left to right).
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CREMLEO LR LT BH, &< Hor 3)-ole-
oyl-2,3(or 1)-didocosahexaenoin, 1(or 3)-palmitoyl-2,3
(or 1)-didocosahexaenoin, 1{or 3)-palmitoyl-2-docosa-
hexaenoyl-3(or 1)-olein, 1,3-distearoyl-2-docosahexa-
enoin oWk~ 7/ e BEHTEHLATh T, L
DL b, BRAOEERY H»HD 1(or 3)-palmitoyl-
2,3(or 1)-didocosahexaenoin ¢ X x 10% i3 fo /e
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12 TG 5> FHIC HUFA % 3mol §4:4FfILIzEA
ERERT, 20z &b TG # KD TG
O DHA “#85Z LR HELRTE THDZ LIRS
Mie

hoA, <7 eEREEC, KELF Y Y Lkm
TH v Fafb® iy, 5 v X 2 LiiEo TG HFEHERK
OFE o THRE LickE (Fig. 7), l{or 3)-oleoyl-
2,3{or 1)-didocosahexaenoin % 1l{or 3)-palmitoyl-2,3
(or 1)-didocosahexaenoin @ TG T D &H R ORI
AbRB X B, A AT HUFA % 2mol
b oDHEEHISEMT 0K, v /v TlTh
Ho TG HFEHIBITHC LBBALLR Lo T, s

8 Bonito orbital fat

ODE ODD PDD SDE PEOC PDO PDP OO0 SDS POP

%

8 Tuna orbital fat

§
§
\
Na
N
N\
\
N
N
\; i
§,
N

4

POD SDE PEO PDO POP OQO SDS POP
Molecular species

ODE ODD

Fig. 7. Changes in molecular species composition
of dominant triglycerides before and after
randomization of bonito and tuna orbital
fats. **.2

& Before randomization and # alter rando-
mization.

*1 gn-2 position is differentiated and is written
in the center of the three letters that
stand for each fatty acid residue shown in
Fig. 4.

*2 Molecular species of more than 1.5% are
arranged in sequence of clution on reverse
phase HPLC (from left to right).

3, S AREHICEGT, o BFlceTtosTiEs
5 FLEBICHEMLTUA L3R5, 22T
b BTy L5% T ofio DHA 6% TG ik
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* kSR %, BEEE, BEAREN: TRAGEIAKEEZEFROMFEETSE, 1992, p. 290.
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