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Migratory origin of Pacific saury, Cololabis saira, caught by drift net fishing in summer in
the eastern waters off Hokkaido.

Masashi NATSUME*, Yasuo MORI** and Kouji TUJI*?

In order to elucidate the migratory origin of Pacific saury, Cololabis saira, caught by drift net fishing

in summer in the eastern waters off Hokkaido, we examined the biological characteristics of the
Pacific saury caught by stick-held dip net fishing and drift net fishing in the southeastern waters of
Hokkaido, and specimens collected during a research vessel survey of the waters extending
between Tohoku and east Hokkaido. Pacific saury caught by drift net fishing was characterized by
a high parasitism rate of Caligus macarovi, low lipid content, and advanced maturity. These
characteristics were similar to those determined by the research vessel survey but differed from
those determined from specimens caught by stick-held dip net fishing. These results indicate that
Pacific saury caught by drift net fishing originated from a shoal of Pacific saury migrating
northward along northeastern Honshu between spring and summer.
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BRPSHABICA®R ISP NhALA
(Hippoglossoides dubius) D&k & KR

wRemE*', BIEEE", =R/EE"’

Age and growth of flathead flounder Hippoglossoides dubius in the Sea of Japan off
western Hokkaido

Kazuhiko ITAYA*!, Takahiro Takashima*' and Masaki Mitsuhashi*?

Age and growth of flathead flounder Hippoglossoides dubius in western Hokkaido was investigated.
The samples were collected from July to November in 2007 using bottom trawl gears of R.V.
Oyashio Maru. Ages were estimated from the number of opaque zones in otoliths, on the basis of
the birthday as July 1. The von Bertalanffy growth formula, which were fitted to total length TL (t)
or body weight BW (t) at age t, were TL(t)=541 (1-e*"*“**) for female, TL (t)=326 (1-e**“**¥) for
male, BW {#)=1936 (1-e%'" )3 for female and BW (t)=319 (1-e%* ©**))3 for male. Flathead flounder
in western Hokkaido grows greater than in other area.
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Changes in chemical composition and free amino acid of "Yamaduke" pickled pink
salmon during processing

Kohji EBITANI*!, Masanao NARITA*?, Hiroyuki KODAMA*?, Masaki AKINO*?,
Tadaaki TAKEDA*? and Takuma IMAMURA**

"Yamaduke" pickled pink salmon (Onchorhynchus gorbuscha) were analyzed to find how difference in
their lipid content before pickling and pickling salt affected salt permeation and ripening. Before
the analyses, pink salmon from the Sea of Okhotsk had been surveyed to find their characteristics
as a raw material.

When pink salmon with a high lipid content or "funsaien" is used, "Yamaduke" pickled salmon
tended to come out low in salt content. The salting increased free amino acid content to 1.2-1.5
times higher than that of the non-salted pink salmon, but differences in free amino acid content
due to different raw materials or different salts were not pronounced. During the air drying, free
amino acid content increased with the number of drying days, reaching 1.6 times as high as the
level of the raw material on day seven and 1.8 times on day 14. With respect to amino acid
composition, taurine and histidine levels decreased after the salting but levels of other amino
acids, lysine and arginine in particular, markedly increased. The air-drying increased levels of all
amino acids except taurine and hydroxyproline. The air-drying also increased the level of glutamic
acid, an umami component, to as high as 1.4 times the level right after the desalting, although
glutamic acid content increased only slightly during the salting.
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Table 1 Seasonal changes of body weight, fork length and chemical composition of pink salmon
Fishing Date  Sex Body weight(kg)Fork length(cm) Moisture(%) Protein(%) Lipid(%) Ash(%)
Aug.,2,2005 Male 2.8 0.5 59 +3 70.8 +0.9 212 x0.6 64 1.2 23 0.2

Female 1.9 0.2 53 13 711 0.6 21.7 x04 55 +0.8 1.8 0.3
Aug.,23,2005 Male 2.3 0.6 55 5 73.3 £0.7 20.8 +0.7 42 +1.0 1.7 0.2
Female 1.8 0.2 50 £2 720 £1.0 214 04 52 11 2.0 0.5
Sep.,13,2005 Male 26 0.5 59 13 73.8 +0.3 22.0 0.5 28 +0.5 19 0.5
Female 1.6 0.2 50 1 756 1.2 211 £1.3 20 #04 1.6 0.1

Mean = standard deviation

Table 2 The data of body weight, fork length and chemical composition of pink salmon used as

raw material

Fishing Date  Body weight(kg) Fork length(cm) Moisture(%) Protein(%) Lipid(%) Ash(%) Free Amino Acid (mg/100g)*1
Aug.,10,2005 26 0.4 56 +3 723 1.0 211 1.0 52 1.0 1.6 0.3 975 +113 (267 125)'2
Aug.,29,2005 2.3 #0.3 55 £+3 755 £1.7 205 0.9 2.6 0.8 1.4 +0.1 1080 +14 (272 £3)?
Aug.,18,2006 2.3 +0.1 55 #1 726 0.8 21.7 0.5 4.2 +0.7 1.8 0.2 1147 +45 (302 4_-26)*2

%] Calculated on the basis of the meat constituents except for moisture and added salt

*2 Numbers in parenthesis indicates on a wet weigth basis

Mean = standard deviation
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Table 3 Contents of moisture,salt and free amino acid in dorsal muscle with different dry salting process

Expreriment Material Salt Moisture(%) Salt(%) Free Amino Acid (mg/100g)
Dry Salting_1 Aug.,10,200£ Funsaien 65.9 0.2 144 +2.6 1408 +157
(4.9 +0.9) (410 £39)7
Dry Salting_2 Aug.,29,200£ Funsaien 65.5 *1.9 19.1 £3.0 1582 +57
(6.6 £1.4)2 (441 +20)?
Dry Salting_3 Aug.29,2005 Namien 65.1 1.0 21.6 +3.3 1740 =204
(7.6 £1.3)2 (452 +14)

Mean == standard deviation

*1 Calculated on the basis of the meat constituents except for moisture and added salt
*2 Numbers in parenthesis indicates on a wet weigth basis
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Fig.1 Changes in moisture contents of dorsal, tail
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pickled pink salmon during processing

Fig. 3 Changes in VB-N of dorsal muscle of "yamaduke”
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pink salmon during processing
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Table 4 Changes in free amino acid compositions of dorsal muscle of
"yamaduke” pickled pink salmon during processing

(mg/1009)"
Amino Acid Raw Salted Desalted  Airdried-3days Airdried-7days Airdried-14days

Tau 236 +17 210 9 206 +17 209 +11 193 +18 205 +9
Asp 41 £9 67 23 73 #18 80 #17 81 +11 87 20
Thr 41 6 65 9 74 6 83 #11 87 #4 97 7
Ser 45 7 66 12 88 +8 93 14 98 *11 83 24
Glu 129 +21 132 27 169 32 169 24 189 14 236 +34
Gly 80 7 86 %13 93 #15 93 11 100 #5 115 +24
Ala 161 5 186 +13 197 +23 207 15 221 7 228 122
Val 36 +3 58 #5 73 %10 84 18 82 2 90 +8
Cys 1 +1 2 1 3 3 6 *2 7 *2 10 #4
Met 13 24 1 34 5 43 #2 38 3 41 #4
lle 16 #1 28 1 37 6 44 #4 39 2 43 5
Leu 26 +4 48 4 60 +10 75 7 66 +4 71 6
Tyr 28 +2 46 2 59 +7 67 15 67 4 71 £7
Phe 17 3 29 5 34 5 43 5 35 2 38 +3
Lys 68 =15 139 32 191 +17 215 16 240 %52 249 +30
His 155 +54 142 +59 121 48 149 30 143 +34 161 48
Arg 24 16 61 15 84 16 97 4 108 17 115 +16
Hypro 4 £2 5 1 5 4 3 £3 3 #1 3 13
Pro 15 #1 21 9 34 5 39 16 42 #1 49 #4
total 1137 50 1415 #123 1635 144 1800 117 1838 +49 1992 145

Mean = standard deviation
*] Calculated on the basis of the meat constituents except for moisture and added salt
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Table 1 Number of whales used for determination of imidazole dipeptides analyses

Area of capture

Species Vear of Antarctic Northwestern Pacific
catch
Ocean offshore off Sanriku off Kushiro
Common minke whale 2006 5 5 5%
(Balaenoptera acutorostrata) 2007 5 5 5
Sei whale 2006 5
(B.borealis) 2007 5
Bryde’ s whale 2006 5
(B.edeni) 2007 5
Sperm whale 2006 6
(Physeter macrocephalus) 2007 3
Antarctic minke whale 2005/2006 5
(B.bonaerensis) 2006/2007 5
Fin whale 2005/2006 5
(B.physalus) 2006/2007 3

*k Heart, stomach, blood and dorsal muscle were sampled

Table 2 Distribution of balenine, anserine and carnosine in dorsal muscle of whales

(mg/100g)

Species Area of capture Number Balenine Anserine Carnosine
Common minke whale Northwestern Pacific 10 1177.9£227.0 145+ 7.2 131.5x 745
Off Sanriku 10 1461.1%x£277.3 141+ 55 139.1%x 480
Off Kushiro 10 1289.3+204.7 220279 1524%x 520
Sei whale Northwestern Pacific 10 1481.4+378.3 39.8+£194 1705% 76.3
Bryde’ s whale Northwestern Pacific 10 1098.8+133.4 103.9+78.0 215.0*x 90.9
Sperm whale Northwestern Pacific 9 37 16 1345+16.8 199.6x 49.9
Antarctic minke whale  Antarctic Ocean 10 1479.1%£145.9 41+ 43 1446%x 588
Fin whale Antarctic Ocean 8 1244.9+162.3 3.7t 52 3246+118.4

Each value represents mean = standard deviation
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Table3 Free amino acids composition in body 2) MEEE : AEICBT 2 EXTF 2 HEEAN O

parts of common minke whale A Ak & AE)23, 809-815 (1985)
- - - - (n;g/WOBgltis;ue) 3) i&ﬂ%ﬁj&, )E‘#EH'{:Q, !%‘J”%FZ':, INEREE . ﬁli‘]
i i Dorsal muscle t t N - -
Balenme s o0 oo 53 DiEREY X /B RER T R e & 33, 36
Anserine 10.9 0.0 0.0 0.0 44 (2005)
Carnosine 185.5 0.0 0.0 0.4
Taurine 5.0 336.6 101.3 57 4) FHMEE MU RAREEY (FFOIFX) oTw
Aspartic acid 0.2 19 14 0.0 ATEIKFEATTH T BENR. HARE - it
Threonine 2.2 9.4 11.9 2.2
Serine 14 8.2 15.9 1.4 55, 73-78 (2002)
Glutamic acid 0.7 17.4 43.2 3.4 D .9 T
Glutamine 9.4 148.8 24.2 45 5) /J\EAHZBDJ}’ WINAIT, KPR - *%WO)ET@ JJ[{
Glycine 41 13.1 237 55 BMBFBMICESIEAF OO EARTFRBLU
Janine 88 @4 318 I DPPH 5 ¥ 1 )UHRIEE D 2. AARBR %A
aline 36 6.3 13.7 38
Methionine 2.9 3.6 6.8 1.2 7640, 397-404 (2007)
Isoleucine 3.1 4.0 7.8 1.8 . pn ,, ST e~ .
Lonoing 2 50 "3 ”6 6) M B ENICEENSENLZ DWW T. G
Tyrosine 36 5.0 9.9 18 H(E429, 1-4 (2006)
Phenylalanine 3.7 4.7 6.4 1.7 7) ':P:%iﬁ . @LWTEHZI'!%*HH ik éi‘*rﬁ“’*ﬁ% ﬁ -
B -Alanine 29 23 29 18 B S IR TR, R
Lysine 1.3 5.9 8.2 36 L BA%FE41, 62-64 (2006)
Histidi 1.3 9.7 6.5 24 _ o B
3lSI\A|ezt|;IeiHistidine 41 8.4 54 6.4 8) MM & : IV U TIAIRMOM. HfR/KHE
Arginine 1.5 6.1 4.9 3.5 %}11 27-36 (1998)
Total 14315 667.6 349.0 66.8 ’
9) Abe, H. : Distribution of Free L-Histidine
and Related Compounds in Marine Fishes.
_— Bull.Japan.Soc.Sci.Fish49, 1683-1687 (1983)
10) /NEBIE : 73 /Bick a3 A570—)URE O]
1) Suyama, M., Suzuki, T., Maruyama, M. , Saito, . fb2E & AEm45, 347-354  (2007)
K. : Determination of Carnosine, Anserine, 1) AokE=, [EEFSG, HERE -7 I EHY
and Balenine in the Muscle of Animal. Bull. RTF R ORNHERE. {ba% & W45, 816-818 (2007)

Japan.Soc.Sci.Fish. 36, 1048-1053 (1970)
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