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On Serum Free Amino Acids of Chum Salmon,,Oncorhimchus
Keta, Changes of Amino Acid Contents of the Salmbn Sera
before and after Fresh Water Migration for Spawning

Tsutomu YoNEDA* and Yoshio ISHIEARA*

Abstract

Concerning the fluvial migrating of salmon, which is known to be fasting, the
frees amino acid levels were compared for two kinds of fish groups; one fish group
was caught in sea water about a mile offshore in October and the other in fresh
water before spawning in December.

The author found that seven amino acids (alanine, threonine, serine, iso-
leucine, valine, glycine and leucine) had decreased and two amino acids
(aspartic acid and phenylalanine) had increased in the fresh water group of
salmon. The differences in the contents of these nine amino acids were regarded
as significant by means of the U-test of Mann-Whitney*”’. Particularly the signi-
ficance of alanine contents was remarkable. With regard to the described
amino acids, especially in alanine, some possible functions were discussed.
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Fig. 1. The sampling stations of the chum salmon of Moheji in Hokkaido symbolized by
circles.
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pekAs, KLY 74t eBEEES LU Y 2 o ABERRRDEMIER O L OB AV,

mKFAAD 5 RERB

v ugrieonCIRETE OFH THHN, 25 TR OVWTIIRCHMELX T ok, FOK
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Fig. 2. The averages and standard deviations of the serum free amino acids of the chum
salmon from sea water and from fresh water.
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Tabel 1. The U-test parameters and the medians of the serum free amino acids
of the chum salmon from sea water and from fresh water.

Median* Parameter
sea water | fresh water U, U,
Alanine 85.9 33.1 0 64
Valine . 50. 4 4.4 8.5 65.5
Glycine 104.6 76.6 12 52
Isoleucine 27.8 13.3 5 59
Leucine 45.7 39.6 13 51
Proline 24.8 21.3 27 37
Threonine 29.0 10.1 1 63
Serine 57.1 26. 2 3 61
Cysteine 7.1 6.7 3.5 82.5
Methionine 3.0 7.7 40.5 23.5
Phenylalanine 17.0 21.8 51 13
Aspartic acid 20.4 35.2 b7.5 6.5
Gultamic acid 58.3 57.0 27 37
Tyrosine 4.7 7.7 40.5 23.5
Lysine 139.2 153.0 37 22
Total 675.0 553. 7

*n moles/100 ul serum

#9059 ZAD FAA

B2 52 ARFEROLDIEABLILLADOTIRAL, BRAEIOFGEEALOTHIEKHEIRE
B ARDEH TROMRT, TOBEGECRAEERENTE ) ol FLEREELL TR,
Y7 ST AOEHFIBRAKNSTKCR I ey roB LEBFHTHBI &, BREBIhLL D
X3 ARBL TV &, BWKMEKERCTEFFRNELDR TR vy rDBELED
RELHBE LIS, —ORK EBAEOREBIN 3ItRi L, 75=v, AV v, YV vvind
PHBNEBRETH -7 i FAA £REOVSMHE LM 100 p] X4 b HRKMT 492,7 n moles, ¥
KR 4826 nmoles ¢ KZEH L Hov e it E~REVEYRL .

% ®

BaDI7e~< 1+ 75374 —pHRENT IV BHHBNESC RO ERICERIRDL 5K - T
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RINEH, EEHBRAERED FAARSWTORE IV, FOBHEDO—2L LTI HD FAA
APMERE (A4 XoMifho FAA £8B5 4.4~4,8mg/100m12®) THHZ EHET S R B,
BB oW TREGIIC Y BOMBE 2 ED 5 LARETH B, FAZr< L5742
157 I VBOEER OB LBEIL SV TIAbOOMERE 2R L 5,

REFE L FAA 77— A SUIREDT 3 7 BBE L 0BRIC oW TORMEEETHESY D ©fF
bhTWaN, 205 LRICKET § /B L 20LYho & ERIEEKERE & OMic EDERI 4 H0
FELYRLABERERLEL S, £EAOBRBEREOOER LT 2WBELBRIATEY, =
DBERIYEOETEA LIRS L X 2EHERM OB L LB0E T2 2 L2 2 bh 5818,
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Fig. 3. The averages and standard deviations of the serum free amino acids of cherry
salmon from a sea water cistern and from fresh water.

LTRFEBDTIEY Y VET T2V RS TV, = ®YH 1 Tik FAA SENSHERL
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75 =2vhilETH %, :

REOMHE FAA KOWTOREDHE & LT Mehrle 53 (Z=o< 2% 0, 6, 24 BEHAIC
Wik 3¢ FAA BEORILEABRELALOND D, BAD7 I JBIABITHORKRL, 75=v¢
TAX =D 0>24MCOBEFLEME S A 5 $ VD 624 BETORNARD LA TV, &
HRDY v 7 L RBREME L L THKERKERC AT CH 2 5=~ ADBE EELIi ¥ ¥
MED FAA 2E37 2D 2~3 5 THH LOBENRSIND, v ev b, $27 5w f B EY
ALHROA X DMP FFA £BOFLE 15~205 L 75 ) Z D{Hix Mehrle bo=v<ADEL X
—FT 5. ¥, HHHERLERZX=0<A0 716.7nmoles/100 pl ‘T 44, 427 F<A L H B
5 ChREARMTIISBEDT $ /BOWENSRDIMETH 5 DRD FAALE L D EWEY
RLTWAENLTH D, ¥, Y RYTHi42 5 ARKRTHE FAA 284750, oy
CSVEROBRTERONLELTWD, YrHYRALAIFRED) O vBHREHO 2 £Y X
AR IVPRESNBOTHS S5, £L T, HBRHBEVCRELRT/LvEIvE, VY, T75=v,
) VIRRCESHIhSWT S VBTHBLELLRBLY, HROKEIT « A2 BEXKEIC L B
MAEREDO LD B OIERICHE S ) HEF ) VARKKOBICSE S AR5 2 Enb, BikiRitss
BB ARBRIERIGECRE L HT S his, UL, M FAA SROBEIRKIRO MR ST
BFHbh, EO3BROT I /B, 7V, £Y Y, 7RY VEOWTREROBESCEEL T
BRTHZ LixteSnty, i

Yoy rORE, WKRELRKREOMCRES L UG BNAE—BREKERE, SR, &
B, SROFEESFCETOERNRDHLOLELOND, M2 KAHRHDEKREBAR L D2
RIhODEUOEN LD, RIZBARHEL T, £U 5 FAA OBLOBRITS 51, WART
B RKIRTENT $ 7Bk $EOFTROBVOK E B KERE & BET 2D Tk nd 5 i

— 197 —



6 kX & E & #| 26(2). 1975.

MU 3\ T A BERTEDYC AL ABET I 7 BORBERG~OB SO I RE
ThTWB LRI D,

EEOFAAREE & B8 KR L OBIHE AR - R BEILRY S 700235, Mester 53 1 F P 1 vAIAF
DFF VAT I F— HOWBEREREEGO RSB HENEN ATV o0 1 VERO—T “H
BERIECREC S\ TEOREBRRH LBEABRMELRL” WE—oRZrbinZ LRV
L, COBREIEE (75=v) MECI D ISHAHIhTWBE L2 BELTVW5, ZOMRIIE
WY, BECBE GHTE DTy v i\ T BRIEKRICHEIGT 57D FAA RERLD
FHC— oD BEAEETWBZ EEL LIS,

EEBICONWTEALD L, IHEL D2 AAF~2HRT I THS5WABRRNTT S22, A
VA=Y, £ ) VORELNE. ThHOT 3 BEIHARHOSRIC L YECIRMOT I /D
Fr V¥ LUTHELTWDDTIRAEND I, TRLAT I VBOFERET 3 7 BrEVBREYR
T Lo TR R RECEHRNEEDO SR A — DT L & X et hillebicv, EOffiv A
Fi4v, AFt=v, FuvvOREIXMEL, Herbert!® AUEH LI LS IhDOT I 7 BORYE
EEEISBL, —BICERCBETORELBWEOEINARCKETADTIEZDOTHES S5
T2 2AT T = VIRAOWTITBABY IO - DT I/ BIETOTE R Y Mehrle DeClue®® 53y
B GRLTHE 100m] 34D 4,94+0.5mg THHEWELTHEY, FERD Y v 7 IXWKRKT
2.940,3mg, RART 3.540,4mg, Fi 47 S<ATREKET 3.1£1,0mg RAKMT 2.6
0.5mg Thotco ¥ r¥ 4 TEABRKESEKRCL s BOELRLEHhE T HhcfEd RK
BROBLLEETBOME LAl UL, 7TAATFE YEBIEKECE S RARTEVRER
RTC IOV TORBITISH L,
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5 v b O L BE (EHFEOE) YW T5 ik FAA bic7 5=y, VoV, FAaxsv, 7
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Xh, TI=v, FAZIvEIRRY VARBELRETS7 § VBABORKRENTHY, ERE
RETHDEEL, FLT, BREDEBI O LBRMIN BT 5=Vl I VBOFTRIEHK
FHESEORM LD 552 L3209, BEEXRETH /AN VOZWHTF=VICL I {RESH
23, EEROCLE VBFF—ENTI=VIck VEEIH, #2875 » TR VEBAKRERRS
AN=2FVEIFIVAT I F—EAEERT T2 VvEER I VBHAIND L EOENERER TV 2,

BEETESYTE-MABY TT 5 = Vvilkicd AR AT ¥ A BERED BfcERL L
Fuz ERNENDORON D BEHC, RERBWTLY ey DI M 734 7 ARFHLICERT,
BIEARGORHREAGEONE FAA SHOKBIC LV EROT7 § VBTHEEN AL, B
75 =2 EE L EATFRTI bptbhot, 752 VvOLERAHOT I VELCAY VBBORET
EHFbR, BUELCH L TR HBIABYCELEECEYBTT I VBRPOELLT
FE7E L, nitrogen carrier %3 & T 5HAE L Z i Bi@ T intracellular osmotic regulation FDH%
BEAYRLTWAHEELZORL Y,

A, V7S5 ASHEETHRTH AR - FOHRBEGE LS T5 LT HBREROFH4H
EBERESCT O Z LN DHEAOHERBILETHY, Zoi7r¥=v, Jv7sFy, 290V
DRHHNEBECH L EELOI B, Bic, REOMKR FAA OEED L OOERET — & — DEEMN
FOLTRE L BEO BT 3 HNEROKMC LB L E 2 5, MBI oVTh FAARE
OHDT 5 = v DEERNTRETREIR SWT=3AF —~BERRALRETS 0% il - T
R tBEERND I ORI - IEND TH D, 18K, RE R B OHFEDOHRIKEREDOLDE
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