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The Seasonal Variations of the Oil Content and Vitamin A
Distribution of Mackerel Caught in Korea.
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(Pusan Fisheries College)

The mackerels, Scomber japonicus (HOUTTYN),
for this study were caught by purse sein net in
Korea. In this paper, the seasonal variations of the
oil content and Vitamin A concentration in oil in
different parts of the mackerel, the distribution of
the Vitamin A of viscera of that and  physical and
chemical constants of oil were discussed. The results
are summerized as follows: ‘

1. In the beginning of June, the liver weight
increased rapidly and reached the maximum. In
this period, the gonad weight was also maximum.
It seemed that this phenomenon has influenced on
the nutritional and physiological aspects of the
spawning stage. S

2. The Vitamin A concentration of liver oil
reached the maximum value in the middle of July.
In the most case, it was proportinate to the oil
content in liver inversely.

3. The Vitamin A concentration of pyloric caeca
oil reached the maximum Value in the late of July.
It showed the tendency of being proportionate to
the oil content in pyloric caeca inversely. And the
Vitamin A concentration of intestine oil reached
maximum value in the beginning of July.

4. The distribution average ratio of Vitamin A

in liver, pyloric caeca, intestine, stomach and ccn-

tents of stomach and gonad to the total Vitamin A
in whole viscera were 60.8, 29.4, 5.7, 2.2, and 1.9
percentage. The seasonal variation of the distribu-
tion of Vitamin A in pyloric caeca to the amount
of total Vitamin A in whole viscera was proportio-
nate to that of liver inversely.

5. It seemed that there were no any corelation
between the Vitamin A content and seasonal varia-
tion of the physical and chemical constants of
viscera oil. But when the Vitamin A concentration
was high, the refractive index, the amount of
unsaponifiable matter and iodine value of viscera oil
were also high.

6. On the extracting vitamin oil of viscera of
mackerel, it is the most suitable period from the
end of May to the middle ot October. The liver,
pyloric caeca and intestine of mackerel are valuable
and the other parts of vicera are worthless as vitamin
oil resources. It is probable that the whole viscera
oil could also be utilized as vitamin-rich oil, if it

were concentrated.
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Table T. Seasonal variation of the different parts of mackerel.
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Table 2. Seasonal variation of the average fatness.

month 5 6 7 8 9 10 11
rtaog%e  13.5 14.1 14.3 13.9 14.0 14.6 15.4
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Fig. 1. Seasonal variations of the oil content in liver and
the V-A concentration per gram of liver oil.
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SiAE 9 vitamin A o BHUR Bt Table 3
st o,

TTEE - S AFREERENEa Ad=Ee
6 Aofge] FA38 WMAshd, RIES E3tx, 64
hAgNE Al G Bk, 11 Hel el #Eeh
HERER 2 B Ae] vl #{LE vtebd e

vitamin ABES AL 6 Ay, A2 6T
A3E FA3 |nstd, M =5 7 5 haEd
BEd #etxak, o« YH B &ikEe] #in
2ol o} vitamin A @EE F4 3] Wostd, 98
waEE A wskxal, 11 B4 = g}
(Fig. 1.

Shorland™ #-& =] -7 Gadus macrocephalus (Til-
esius) FFHgrbSl Jghh-o EESUMAAR ARESfARC] BEhSH
7] &4 @& FE$bS Vitamin A BEE o
Adw st =, agold dolde ARMREEY
9] Vitamin A BE7} R @®atg . oz o
Ho} PR B BT WK de A
2+t ¥ EEREENY Vitamin A BES B
Hell #ste AE 2 £AERER = Vitamin A
7t 24 ArdA g Ada 2§ g+

GihAs} Vitamin A BEE, KB s KHE
= T Zold 5 dedFig 1, oA B
I, 09 G, 00 G2EpiY Zel pRgEiEEel A o] )
A

5 A 6 BEEARE, AHmAEET ¥a Vitamin
A s R v HA® H2 oald S o

ol 9] kol eta 3hg .
-

Bmel 9=t

AEo] JFhe Vitamin A Bl ik R
ol A BET 250 plankion o TR 8L
= HstuiBig, 29 2R REE, B, Bk
i ZR#D. 0 2 plankton i FUR S 2 2ot Bk
plankton FH4yasst 5o iFahe] Vitamin A g7
7o) w] oAl B{Laet, olm u] Fof wol Wikt
plankton #1¢} §li= Vitamin o] k= o Hige] 32
B OEHEE Aol obdrh 4w

WIFTTE : MFITES] M) kA 2 Vitamin A

RS REEIRY Bk Fig 3% 2. &Esh Vit

min A #EE A2 KESE @ES B2 5 g
o, BRIt 6 AEMmel M =T Al RIE
of seta, 6 Ak oF7 Mt Aol
o= #LIta 8 AEMmEs F43 B/instA A
25he] 11 Ae) B®Eel e

Vitamin A #EE 2=, 5 AWEA4 6 Hhf
AA e, FMes 94 EREdx, 6 ATHE &
Weled, o Bt Hme Vitamin A BEs &
et AT HEHD BMHolsr. Vitamin A
WHs o) &meted 7 Bl mEe g ot
A% woste .

Y ERAY: 59 amske T gdm,
Moz wel, 7@ ®insg 11 A6 B

CL.OU
450
" ; — .
woy — t
50% +
o L 1 I e It : " = N 4
t -2 3 % 5 é n 4 9 o1
A : V-A concentration in Luveroil mst oid
@ : Zooplanction
(' : Phytoplancton
Fig.. 2. Mean annual plancton variation and V-A

concentration in liver oil.
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Fig. 3. Seasonal variations of the oil content in pylaric caeca and
the V-A concentration per gram of the pyloric caeca oil.

wel dEgch. 2 v A v B, B : Fig. 414 xwl, B Vitamin A BE=

Vitamin A #EE I3 R, %5 2 HEKe 5 E9@d Mg =5 £8cln, EEG 943

2 K¥E fg+ Wstehsl BT F4 5 BAsted, o
Aoy

C.LO.U.

50 20
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@ V-AA A& oil contentnt
O: 7 V-AA ¢ ail Content 7t

Fig.. 4 Seasonal variations of the oil content and V-A
concentration per gram of intestine oil.



A GihE-e BEREHC] R ==t 34 RN BT AR, J#S &M%l ¥

sl Win=lel 11 A=l A4 m@instg . 3, E%E HEY aMze] =2 fmel Sl
5 R4S B Viamin A @ s fFikel Vit Vitamin A @#EE S8 goH, #Ejd =42 =
min A @ES Aol Bt ERE 2oHE + 999
%
5o
“«o b
30 |-
20
1o}
o) O,O—QO
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g 6 S Y1 YU Tho Fis Yo Vho W2 1%e %'l
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Fig. 5. Seasonal variations of the oil content of muscle
skin and eye.
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) 4.4
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Fig. 6 Seasonal variations of the distribution of V-A content
in liver, pyloric caeca and intestine of viscera.
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B2 Viamin A 575 2 BFHERY (ke Table, 4
9zt

iFH8 : Fig. 6914 2w, 53¢ 5 Agf¢ RE
SEE ez, 9 g RESGEE e
. GRS AEBREESENC Sl A3
BAosta ERfd e F4% ¥ 4HFE ey
=, ENETHAE ¥ =HA E|instd, 9 A
P BRESHEES Jebdch. KBE 2ol R
A ZVitamin A & 7139 [FEiS DhsS L
€ 7.1~92.3%°) 3, ¥ 60.8%7F KT 4
st 19+t
B2 : Fig. 691 A & whel o], Hhgo 3%

B A, SWERY BN Sbe, FRY &5
gt REee HEe 2ot & 4 947 k@

= ue}, ZRAA Vitamin A B9 @MER 546
BELEEE 5.9~5.1%° 3, ¥ 29.4%% =

Edisbury &0 IH £® =, AKY MMEde
HEES Vitamin A 7} Sstz 9=t s =t

15 e HESHaE dvolx, EIHH
BWAste, B2 MRl vl #{EE
Bl giel. 2EEBWA Viamin A 89 BE SE
SHEMEE 0.9~15.6%¢° %, B4 5.7%7 Kl
st et

g Y BASYW:E ¢ BAAYE Vitamin A
STEE BMLEES 0.02~10.2%°1 %, £ 2.2%
g+

VAR - EREAA = 7Y ATHE wolAut,
EREE A AfstA destz ¥ 4 i+t

Table 4. Seasonal variations of the total vitamin A and the distribution of
vitamin A of the viscera of mackerel.

liver pyloric caeca stomach contents of stomach intestine gonad
date of distri- distri- distri- distri- distri- distri-
f(iiglsfé% Sex tota}l butionf _ butionf tou}l butionf tOtEf] but:ionf t({t;fk butionf tOtf_d butionf
rate o rate o rate o rate o rate o rate o
C'L"l(/)' viscera C'Lli/o' viscera C'Ll'&)' viscera C.Ll.lC/). viscera C. u(/) viscern C'L"l ' viscera
E % WE % WE o UYE o WE oy %
s5 8 59 308 37 27 15 101 — — 1.8 124 18 12.3
: 5 9.9 5.9 1.5 83 15 87 — — 2.7 152 2.1 1.8
516  n# 44 553 1.8 229 04 55 — — 1.0 127 03 3.6
: 5.0 52.8 1.3 147 04 46 — — 2.0 21.5 0.7 7.2
6.6 n 119 461 1.0 427 02 06 —~ 21 80 06 26
: 1.0 7.1 9.3-66.4 06 42 — — 1.8 130 1.3 9.3
617 w» 91 453 83 44 01 05 05 ,, 21 104 0.0 21
: 12.0 38.7 131 42.4 02 0.5 1.1 2% 30 T96 1.6 5.2
712 w4 127 5.7 9.7 4.1 01 05 01 ,, 10 42 00l 16
. 30.4 8.2 38 106 01 03 o1 %4 16 04 01 0.2
719 » 212 65.0 13.9 333 01 02 0.0l o 06 1.4 01 01
: 15.7 56.1 11.4 40.7 0.03 0.1 o0.00 %% o8 30 o0.01 0.1
9.6 51.2 7.9 42.0 0.02 0.1 0.01 1.2 65 — -
730 q91l9 583 7.3 35.8 0.03 02 o.o0f %% 12 57 —
g16 o 202 55.9 15.2 423 01 04 003 o, 05 13 004 0.1
: 15.0 53.1 13.5 450 o001 0.03 0.03 %! o5 1.6 0.1 0.3
37.3 56.7 27.9 42.5 0.1 0.2 0.4 06 00l 0.1
9.2 51 923 30 53 o1 o1 99 01 45 21 o004 0.1
20.7 8.1 2.6 7.9 0.03 0.1 1.0 3.0 0.0l 0.9
911 7 46’3 89.9 4.3 84 004 0.1 001 003 g 16 002 01
3.3 61.1 17.4 30.1 0.1 0.1 41 70 - -
930 7 93’3 837 ‘16 99 01 03 L0 27 18 66 — @ —
65.5 54.9 46.5 39.0 0.03 0.02 5.4 4.5 0.02 —
1012 7 462 781 105 177 0.02 -0.03 9 26 9 09 0.0l o0.1
52.9 72.3 17.7 24.2 0.1 0.2 2.2 3.0 0.0 —
10.24 7 776 811 14.8 16.8 01 01 92 03 9% 16 o001 —
75.8 79.0 15.8 10.5 0.3 0.3 40 41 - -
u4 7 3579 427 429 5.1 03 03 1 0l 49 58 o003 —
71.5 80.6 157 17.7 0.1 0.2 0.8 09 — —
e 7 73 462 7.3 45.9 03 03 05 20 455 23 —
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BEESN Vitamin A 762 S(LHMEE 0~12.3%09]
o E7 1.9%9 =

(2) DY #HE= 2eof, 3% Vitamin il I
Frifi= s Ao 4d 10 Apgaxz & 5 9,
HPER, WM, B LSt e Vitamin &
24 FIREE g AE 4 5 g

(&) AmgimiRe FAry Bk

REBUTHEERD Astde FLN &, K M
un L& HrEoh et

BHA R vitamin A RE F
= Table 59 #HiRs o 2,
= W2 TR RES T

FE R B

vitamin A ¥R

Table 5. Seasonal variation of the physical and chemical constants of viscera oil.

V-A
oy ook weonls sl gqq o 0 Sopon i
content ;i wij’s - 20% value - leic acid value value
C.L.O.u/g % :
5 3.4 6.6 122.2 7.9 1.4826 5.5 2.8 172.3 8.5
6 4.0 12.0 95.2 7.9 1.4845 1.7 0.8 181.2 3.8
7 3.5 54.0 148.4 9.2 1.5071 7.0 3.5 164.3 5.6
3 6.7 11.0 103.4 5.7 .1.4826 3.2 1.6 199.1 19.7
9 17.9 12.8 136.6 3.0 1.4800 2.7 1.4 186.4 14.1
10 22.9 9.1 137.4 5.5 1.4791 4.0 2.0 157.0 5.6
11 20.5 13.0 113.7 3.5 1.4763 16.5 8.3 187.5 11.4
PR EEMEY B 2 REY HRBKe 2 A, BZ, MRS vitamin A BWEE EXH REst

ol ¥ = glx, =kx] vitamin A HEES) =2 W,
TP ERST BiFER 2=l iodine value st #
KRG ek, Table 514 = @pg=tstsl, 2B
E F4r3l vitamin 2 A FAERESL g5tz A4S
= =},

N.Z2 #

el e, dod WEE 25 (PR
RS vitamin A WEE S H79 RHR{LS K
BMEERS it MEBT MR TS et
25

1 ARWEEE BEMHD 435 E, 6 HHi0e)

FFRER= S5 #mstd, &Ed 2gded o
= fE 4 SEpe BRe=d, EINHS #A

A —= PEHIRES vt=23r] A8 TEREEY F
3 {EE Aolztm Y249},

2, EFihe vitamin A #EEE, B =5 7R
A B, Sz Viamin A BE Ao
d & Kz REEe EHAe Fold 5+ g,

3. MIFFEEMS] vitamin A BEE 7 AT &
AR, ghEde Ao KHH e HHrme) dg=.
58 @H~6 B = WY vitamin A Y
= A et

4. B vitamin A BEE 5 AOEd &S
i, AEFERINS vitamin A BEE T8 dgler

st
2R vitamin A SO} RSN HTE B
WE P FeshEE-e T 7~92% (R 60.8%)

B 6~51%($fﬂ 29.4%), BB :1~16%(FH

5.7%), B 2 BARAY : 0~10%(FH 2.2%), £
FHAR 1 0~12%(F# 1.9%) °]1 FEE= P9z
vitamine A Zy7ZE-S A2 K= S EHiel 9+

6. PIBRIMERE S REHARYEML ?l ﬁﬁﬁﬂ«l THEIBR
R ZebE & gla, =hub vitamin A PEESL H
3 =29 BRE, fRtYR
RES .

7. A5 vitamin il FRIE e 5 A40E~10 B
el gt ¥ 5 gl BFEE, WaMIERS DAY
f8= vitamin ¥ EEF o 24 FAEMIE ¢, ¥
H ZAKME vitamin A FIAEEST Q.
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