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Fatty Acid Composition of Fish Oils — I .
The Fatty Acid Compositions of Jack Mackerel Oil, in Consideration of the
Dependency of the Polar and the Nonpolar Lipids on the Total One

By
Tadashi UEDA

The fatty acid compositions of the lipid samples from jack mackerel (Trachurus
japonicus) flesh in different seasons, before and after the fractionation into the polar and
the nonpolar ones with silicic chromatography, were determined by gas-liquid chromato-
gtaphy. And the significances of the quadratic regression and the linear one observable in
the following three relations of the factors were examined; then, the estimated linear
regression equations were compared with the expectant ones,

(1) The relation between the contents of the total lipid and those of either the
nonpolar or the polar fraction.

(2) The relation between the former and the fatty acid compositions (in weight
percentage) of the total lipid, or those of the nonpolar fraction, or those of the polar one.

(3) The relation between the total lipid and either of the fractions in respect of the
fatty acid compositions.

And the results obtained were summarized as follows:

1. The contents of the nonpolar lipid (y,) depended closely on that of the total lipid
(x), keeping the following relation; but that of the polar one (y,) was independency of the
latter.

Y, x—1.02
y, = 1.02 (g per 100g flesh)
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2. In the nonpolar lipid, the dependency on the contents of total lipid was found in
the weight percentage of the acid Ci3:; and Cgy:6; both increased in accordance with the
total lipid contents. But the dependency was denied in all the other components.

3. In the polar fraction, the decreasing tendency of the weight percentage in accordance
with the contents of total lipid was found in the Cy: acid. And the increasing one was
found in the Cy:s acid. But the dependency on the contents of total lipid was denied in all
the other components.

4. In general, the fatty acid compositions of total lipid closely depended on those of
nonpolar fraction, but not on those of the polar one. The influence of the fatty acid
compositions of the polar lipid on those of the total lipid was not negligible in the samples

of low lipid contents.
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Fig. 1. The change of the lipid contents of nonpolar or
polar fraction in accordance with the increase of
that of the total lipid in the jack mackerel flesh,

3.3 TL, NL LU PLOEBHMERES TL & 0OMF

TL BE0Zfiz e 3 2 WEIBEE S I H 0 3 BPBER S E0 &5 2B+ 2%, RETICRShs s
b 2BERA®E (Cia:o, Ci6:0s Cis:1y Cisior Cisi1r Cisizs Caoi1y Coois H#LU Copip)l2 2 TIRET L
RFEREE2RIIRLE,

3:3-1 NL OERBYHHMBRES TLEEOBE Cy: o BOTLRIIHNT S by 135 %KETHRE
EBELIBY, BN XWOTR =0 Lah LAAFRy = 4 4LEFRERR S L8R, HRE2
HaEzEERE3), REBEANTEEEL A LD AL o, ZOZLIEY NL§UZ, Cy:o [£:4F3
TL 1213 HR Iz —EMEL fvdLAs2 L) 5,

Cig:1 BEUCop . BBTIE, & B IZLKREUBRBIZIETHY 5 BKETHERLABZENS (2%),

HDIENs®E (Ci:0, Cis:1, Cis:0, Cig:z, Coo:1 HEU Coo:s BE) I3 TL BOMEIZIIMEIGR T, —
FHRELRT L ABoN: (B2REODZhFhO By i) » Ly LEIEIHEEL $EMEICAZDREY
EEAZEND, 20D, 72& 218C: BT, 4.7~-8.2%0EIZEREI B LTHY, 2he LT
ErihEy=6.4 AHELIBELINETHS I,

— 150 —



v

fEihoERIsBE—1. 285

NL iz EA COEIRYF —FHERELRTIZL22h 6T, Cig. BECu: c BOMKEIN TL B0
Winzoh#AkT 528, ¥4bb NLHIZHBIEE SN L) BREVERFA LN, RIENIZE
FARE B OER (PR E L URZRIERSE) L w2 Lh 5, HEMEPEREh BT 5 PRIk L 2
S BEHRRII—EE IR 2T w3, IR ICEER S NIz w G- BB, BRIz
CIELBAEL, VU LEDERFEYIZCVEEZ 5N S Cop . (BICIRVHEKRESN TL ROz L 3 24
WAL TWAEZLRELDTEREN, COZLIRMPDCy, . BOTEIIZASHPOEZEYS 2 TV
AOPHEMNEVE, SBREVELDRBII DWW TR LAERLE-RITEHRIZ A4,

Ni4:0 N18:1
30F :
5 —————————
10 15 N
k ' 10 5 36
g | N6 °
=30 N18:2
w 2_
s S S . R
: i
© 20 1 1 [ 1
o s 5 10 15 20
Q
m T )i I} 1 1
B 10 15 20 ¢ N20:1
dad
qg o
3 ] et e
- N16:1 i 3 |
S 1or 10 15 20
= 10- . 1o N20'5
RIF s oo o i R .
E 5r 5_ e “
%)
Y 1 L 1 i ! i I ]
= 5 10 15 20 5 10 15 20
N18:0 -
ol -
[ 10F
) i 1 1 1 ] i 1
5 10 15 20 5 10 15 20

Total lipid contents [g/100g muscle)
Fig. 2.The Nj:j- T relation graphs, with the estimated and expectant equations.

The solid line shows the estimated line with the significant regression coefficient,
but the estimated line is not shown in the graph when linear regression coefficient is insignificant.

The broken line shows the expectant one.
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Fig. 3. The P;:; - T relation graphs, with the estimated and expectant equations. The equations of
these lines are shown in Table 2.
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Fig. 4. The T;:;- T relation graphs, with the estimated and expectant equations. The equations of
these lines are shown in Table 3.
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Fig. 5. The N;;;-Tj;; relation graphs, with the estimated and expectant equations. The equations of
these lines are shown in Table 3.

Cop:e BUISEICERLZ2E5 1, TL £B14. 44 (g/100gA) LA ETiE TL OMED NL 0 2 1LISEL
T35, 2oz kb5 TLEIL (g/100g) L End o (R L-RE AL TL £14. 46 (g/100gR) D d D
W %o 7=0T TL B10 (g/100g) DEDIZDWTHETLA) 122V NL & TL OBME % M) U
R, bi=1 a5 3BARMBRA 2 bhi,

3-4.-2 PL EWEEEE TLIEHEBEREOBRE | SEHBIC>%, PL & TL tHEE2BEE LA
BRE, BIEEEHIZR LA,

— 155 —



kAR 20 (3)

iE

*$1u23u0d Pidi] (8101 Ul 2A0QE 10 94T JO SINEA UM PIUTWEXD ¢ | QI0N
L] 110 597 0 1000 —| 0 |2L€2 |L | 2270 |2S0 89681 |9 | 6F'1 €T |8¥S°0 | 292°0T— |[Tpg89 [O:%g-9:%]
TL | #1226 | P00 |%x920°8 1|0 ZU| #8°C |9%0°T |864°ST | TIT| ¥2°0 |100000 |¥%00°0 |120°0 — | L0ggg |° %g-9"%y
21| 67970 .01 LE0 T 0 2| 2T |6S9°0 89T |IL| 8F0 98°0 |8FT°0 —|665°C | 09GE — | 0%g-510y
T %G9 V6 | 4k000F — [xxlSTET— | T | O |21 | +€E61 [226°0 [890°0 — |1T| ¥¥°0 010 {9800 000 |¥FF0 |1 %g-Ti0y
| %7 gre o «12£°2 1] 0 21 | #x56 21 | 698°0 18270 T 690 91’0 | 72670 1167 — | 92671 EiBlg- 28y,
a| s €02 20000 —| 08820 |21 0¥ |€2F0 |¥e27 11| FET 9,'T |TL0°0 —|9¥2'€ | 986°72— | T B~
2L 600 617°0 | 2000000 — | 0 | 88°€T |2T| LI'0 |90€0 |T128'T1 |II| ¥0'1 ITT 2090 — | €96°8 | T€0°8T—| 0 8g—-0:8g
T 907 8202 610°0 |0 €8T |2T| 60F% |0STO |FOP0 |TT| €00 | 2000 |[2I0°0 2800 —|¥eeT | Tig-Tiely
AR E1L°0 2000 0197 |21 180 |{SPE0 |6ICHT |TT| ¥00°0 |9000°0 |€I0°0 |202°0 —|T01°0g |O-%d-0:9y
g 200 0020 900 —10 (%90 (21| 00 [L10°0 —|STL0 | IT| 2070 80°0 |IS0°0 2050 — 2981 0:ig- 0¥y,
Lo| «€L7L LZUT — |xlOLE —~ | T | 0 L | +x26°8€ | 2780 | 2010 |9 |xST'ST | %GP°9 | 9200 | 929°T — | ROPIT |0 iEN- 9L
1 |#xL9°8E |#x967'0 — |44826°'G — | T | 0 | O |sIL'6E | 2P0 | GIS€ | TT| TIT | %b6F |¥10°0 —|6/8°0 |€0T |9 ®N-9%'%L
AN .81 €150 1] 0 TU| ++€L7°€E 19520 |88L'T  |TIT| W00 €80 [900°0 |69°0 LT | SiON-5:0PR
| 8€°0 9%€ "0 0080 | T1 0 |21|%26'8F |260°T |6€0°0 — TIT| €9°0 P6°C | 6210 — | ¥ELT | 0180 — | TN IO
2T 8670 61870 €ET T I| 0 21 | #xl1°6T |082T 90270 — |11, L0 1270 | 6FET | FS6T — | F09T | PiEIN- 2L
AR 71970 7081 110 TT | #+€0°TIT1GP6°0 19297 (1T G9°0 | 20070 [220°0 |¥50°Q0 | ¥lzo1 | 'iEIN-TEL
2T |%+90 6T |%+8LF '€ — |#xI01°G — | T | 0 T | ++S€°1E 2190  |916°T 11| S7°C 127 | €ET°0 — | L0S 7T 197 — | 08IN- 081,
CU | 4467 ZT | 44681 '€ — | 4x878 € T 0 |20 |+29%81 |G5°0 |€89F |11| ¥77C 29T |28T°0 | 19977 —|€eLuT | TUN-TIUL
L 2T %1 2081 Tl o O | #x18°GE |2/8°0 |S8TF |11| 2071 07°0 |€50°0 | 6WFT —|otpge | 0ioIN- 09y,
AN 202 800 —| T | 0 |21| 2€T |95€0 |89 |IT| 2070 ¥0°0 | 6600 — 20€T |25L0 [ OTIN-OCTIL
“Tul g [ Iy 1g| og |Vtu Tlg Ig 0g vy iy 12 g - 1p 0p f_x
‘suonenba

reaury jueizedxo oy yum uospedwion ayy pue 1L wo g g0 BN jo suorrenbs uorsseifes resur] pue omyepenb 9yl JO UOITBWIIS3 3], "¢ 9[qe],

— 156 — —



FRhoRERIRIFE— 1T 291

by B 1%bAHVES B KETHEE LB EDSNEEDE, Cg:z, Cxp:1, Cuis BEUCop:sMTH B,
Zh5DIEIFEED 5 b Cig:g, Cop:y HEUCop:s BT, ZOMMFEICHWTPL & NL LOMIZRY 2=
BhWEDThHDE, 20725 PL & TL LB by PEZBLABEEINZEDTHS I, Copig BRIZDNT,
TL 810 (g/100gP) Ll End pico xAURELE T 5 LBEMO by BEBLLLOONEL{ LS (B3
*)o

ZOMONEBTIE by PERELEDENT, LA2y=k AR INABREIME LN, LDz L
5, <7 VIRROIEFEER IE NL OSBRI H CREFL, PL 02 hoBBE b - T 2b0Th
XNz EHE- 20 L,

18:0 201 /
20F .
14:0 B /:——/—_..:_r‘_._r—_{';:.—:‘_.

1 . 10-
=] .
‘205 S -
- i L X ) i | ot
= 1 2 3 4 5 6 8 10
° 10
&
2} 16:0
=
& 30F 5
2 r 18:1
S
&
& 20p
E L
S 10+ 40
‘-l
= L
@
o

| 1 i /] 1 'l

& 10 20 30 30
=
5 3 16:1 20
5 3k
=

ol

1t 10

. | L
5 10
Weight percent of fatty acid in the total lipid
Fig. 6. The P;;j - Tj:j relation graphs, with the estimated and expectant equations. The equations of

these lines are shown in Table 3.
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1. EEMEIEER (v) LAIEEER (x) toMicidy =1 —1.02 (g/100gR) , WILEER (v) 208
BEE ORIzt y =1.02 (g/100gH1) & 3BEME SR,

2. RSB Iz BT, SIEFBERRIIEREROMEIEGER —ELAL NS (B2 EBofHE),
LHLCig: 1 BELUCy. s MIFLIEERB MMz 3 2T 2@ % 300

3. MBHIEEIIE VT, RIEIFEEREL, Cx.1 BB LU Cy s BERE, 2REROMEICME L
—FEMlE LD LA LCoy: g BOMKEILRVERICAMT 5, 2EEEOHINZE &4\, Ci: ) BK
Rizb AL F bR POEEF HY, —FH Cop s BITHEMOERF S D5 N

4. BEEE ORI RIS E 0 2 B IRIET 20, BiEEED2h & Eb T VAR 2V,
Lo LATSEEPEVISE I, MIEISE0IEBIKES2IBED 2 it E L5 2 5,

M0z, AFIRIC & 7 OB 4 AN 2 EEOR E B UK F IR B IEERE 4 5 CIHRHLEIZ S 729
B s L UERDEERE 2 5 W - ARHIRRHAEE RS 5,
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