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9%9) 2 9 AA119)7 F49)2 Uro] 43
AR R AL A FET A3 &R
E-vkE o A<t 3X S Ytk v AVIE R 7
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a% 7HEA #AF 2719 A 50~100B48 = =32
I Aoz st 53] AlF, S2sta, W
A& AAS S A7) A5 2HE A &
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Table 1. Body length and weight of the mudskipper.

o2 AFHW - BAR - UYL

° 2 A3 10% formalin &9 FEET F A}
&3t
2. oY ¥Y
1) didEe 24
cEd 2994, 224, 324 22 47
BiEt(E 5, 1995a)9) & i oz B s

2) o5 A A uIF

25 F @53 En oy 9 kAo Bxe
W3l FolE A GFH o HESNY] 3§ #EA
u 738 BEAZLE K 3 ZE(1982), F %(1989)9)
Uy £l on, RE 13 2 g2 A
AL AFRE QT E S AIZE (AL HA
Y 2102 3t AA] st on o -2 AR
(4} =, 1995a)9} B}

Zn o ag

1. HFge] mikest

AHA 7)o w2 i ZHA B o) /42 Table 1
I ZEa A, AF L ¥ ZolE AV E o
ZEN T A% 1% FFAA F2Ade] dH=HIA
o} & 3F AAL 13.6~17.9cm, HFL 20.1~
44.6g 9912 A7) Al o] 247t 1.5~2.6¢m, 9.8

Sampling Body length(cm) Body weight(g)
Sex - W x 1071
date Range Mean+SD" Range Mean+SD

Jun, 21~24, ks 13.4~18.5 15.5+0.03¢ 22.2~44.7 30.5+0.16¢ 8.2+0.03"
(B.S) 1993 PN 12.7~17.3 13.6+£0.01¢ 15.3~30.1 20.1+0.01" 8.0x0.01"
Sep, 2~5, ¥ 17.2~19.8 17.940.02¢ 38.6~52.3 44.6+0.07* 7.8£0.02¢
(A.S) 1993 Iy 14.5~18.0 16.1+0.03¢ 22.6~32.8 34.24+0.05 8.2+0.03*
Nov, 4~86, ¥ 15.7~17.4 16.6+£0.06¢ 23.8~39.8 32.9+0.04¢ 7.2+0.02¢
(B.H) 1993 £ 13.8~16.2  15.1£0.03 18.4~26.5 23.1+0.27 6.7+0.04'
Apr, 13~15, 2 15.5~19.0 17.2+0.01" 22.8~449 35.1+0.01" 6.9+0.01¢
(A.H) 1994 N 125~18.1 15.1+£0.03" 19.6~36.0 22,4+0.12¢ 6.5+0.03¢

1) The mean values are the total average of all individuals used in experiments.
2) W : Body weight(g) x 103/L : Body length(cm)' (coefficient of fatness).

B.S : Before spawning season. A.S : After spawning season.

B.H : Just before hibernation. A.H : Just after hibernation. #Means with the same lettered superscripts in a
column'’s are not significantly at the 1% level by Duncan's multiple range test.
Sampling area : Dugchon —ri coast of Samho - myon Yongam — gun.
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Table 29} Z3 7z} A1718 Al89) AR &FE
5 BN A7 AvA o2 1% FEANN K94
o] A9 1 =HA F AP A 7N FF A
Ay 2o W F AIA e FETFo] i
Zt 80.2%, 79.9%, =¥ Fe] 17.2%, 17.4%2 4
T dFo], UM A & F3o] % TA Ve
U oA 2 n 2Rl 5, 19952)9 FAME A g
o] x| gk 1 ylol| 2| A} 23 E U g3 8 &
2 EHE R57F A9 FAEE ZF B 0.8%,
1.4%, 0.5%% A3t o] A3 E v 4] B
2 vwatd 2383 g3t E FFE A
Zo zdW gL n| e}z Fol <3t gkt 84A
T FERFE AR 2~3%H R ¥R, A
< 23)8 2~3%% = AA Ve A o]
243 E [ M(white muscle)o] FEFH S EX
A o2 Aol ME(HE, 1962) /13 o]
EAA olgte FHA B, BTl v A
Hot gl 240 848 g2 @A A (ordinary
fish)e] dF o2 Bddnt der] BFoj & v #
gxl s} ge] 2823 2rhe Aoy i 5ol
Aol AF, FAHEHA UL A2 A HE
W&, 1976 ; BERE, 1976). & Alg A A7)
wE WA E 2 S vas B, ¢ FEL
g 27 AR Fole BAE, QBTN F
744 W, 2l ke AT 3o 28
Z7t AL Bl o]F 95 Fole OAl oA e
< vehdo] AlNY 3 2uwd g3te ¥
ghoFio] w2} of A e} o] HA| ABFERY(HEIR
o} fe4%, 1984) BA O A& EFAATH 2ht

Table 2. Changes of proximate composition in wild mudskipper muscles before and after spawning season,

and just before and after hibernation.

(wet base, g/100g)

Sample Female Male
Sampling month Jun. Sep. Nov. Apr. Jun, Sep. Nov, Apr.
Moisture 80.240.37" 79.3+£0.28< 80.2+0.36* 81.0+0.37° 79.8+0.32« 79.1+029° 80.0+0.36* 80.7£0.37"
Crude protein 17.240.05* 181+0.08  17.1+0.04 165+0.02¢ 1754004 17.8+£0.05° 17.3+0.04¢- 16.8+£0.03
Crude lipid 1.140.01° 0.8+0.02° 0.7+0.03 0.5+0.03 1.0+0.02: 1.2+0.01° 0.6+0.03 0.4£0.03
Crude Ash 1.3+0.04 1.440.08 1.3+0.05 1.6+0.09 1.3+0.05" 1.440.07 1.4+0.07 1.6+0.08
Carbohydrate 0.2+0.01 0.5+0.03 0.7+0.04" 0.5+0.03 0.3+0.02° 0.5+0.03 0.8+0.04* 0.5£0.03

1) Means+ SD of 3 times measurements for 3 groups(each group consisted of 75 individuals).

2) See the Table 1 for the sampling dates.

# Means with the same lettered superscripts in a row’s are not significantly at the 1% level by Duncan’s multiple

range test.
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Fig. 1 Histological changes of the muscle stained

with PAS of wild mudskipper before and
after spawning season, and just before and
after hibernation.
Aj;Jun. ($£),B; dun. ($),C; Sep. (£), D; Sep.
(3),E;Nov. (2),F;Nov.(3),G;Apr. (%), H;
Apr. (%), Di; Dermis, Ep ; Epidermis, Mu ;
Muscle, Hy ; Hypodermis subcutoneus muscle.
Intraepithelial blood capillaries (arrow heads).
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Fig. 2. Hlstologxcal changes of the muscle stamed
with sudan black B of wild mudskipper
before and after spawning season, and just
before and after hibernation.

A Jun. ($£), B;Jun. (2),C; Sep. (£),D; Sep.
(%), E; Nov. (%), F; Nov. (8), G Mar. (%),
H ; Mar. (%), Di ; Dermis, Ep ; Epidermis, Mu ;
Muscle, Hy ; Hypodermis subcutoneus muscle.
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Histological Observation on the Seasonal Changes of Distribution
of Muscle Components in Hibernant Fish

2. Distributional Changes of Carbohydrate, Protein and Lipid Components
in the Muscle Tissues of Mudskipper, Boleophthalmus pectinirostris
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The seasonal changes in the muscle components of hibernant fish, amphibious mudskipper
(Boleopthalmus pectinirostris), caught during the period between June 1993 and April 1994 were
studied. The distributional changes of its major components in each muscle tissues was also
observed before and after spawning and hibernation. Moisture content was the lowest after spawnig
season and the highest just after hibernation, but crude protein was the highest after spawning sea-
son. Crude lipid in female was the highest before spawning season, while in male it was the highest
after spawning season, but both of female and male the lowest just after hibernation. Carbohydrate
content in female and male showed the highest value just before hibernation and tended to decrease
thereafter. In case of mudskipper, dyeing distribution was more or less spread in almost all of the
tissues after spawning season but showed nearly no difference just after hibernation with the
exception of small increase in dyeing degree of muco layer and epidermis layer. Investigation of
mudskipper muscle tissue through the method of sudan black B dyeing yielded the results as fol-
lows ; lipid component in mudskipper in seasons before and after spawning season was percieved as
mainly distributed in muco layer, epidermis and hypodermis layer respectively and also percieved a
little between hypodermis subscutoneus cells. In season just before hibernation, it prevailed in
almost all of the tissues, contrary to the weakness in its distribution degree just after hibernation
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