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STUDIES ON MUSCLE OF AQUATIC ANIMALS —XXXXVII
SEASONAL VARIATION OF NITROGENOUS EXTRACTIVES IN SHRIMP MUSCLE

Masao HuJITA Kinji ENDO and Wataru SIMIDU

Synopsis

In order to demonstrate the seasonal variation of nitrogenous extractives in shrimp muscle,
free amino acids, trimethylamine oxide and betaine in the meat extractives of shrimp were
determined at several times of year, and the results shown as follows.

1) The amounts of glycine and arginine showed remarkable changes in summer, the amount of
proline showed a tendency to increase in autumn or winter, the amount of trimethylamine
oxide showed slightly to increase in spring and summer, but the amounts of the other amino
acids and betaine did not show so great change, as shown Table 2.

2) In Penaenus japonicus Bate, the amount of glycine decreased remarkably in summer, on the
contrary the amount of arginine increased in this season. These tendencies were similarly
observed in Metapenasus monoceros (Febricius). This season is a breeding season of these
shrimps, and they have a poor taste in this season.

Therefore, these remarkable changes of glycine and arginine in the meat extractives of
shrimp are assumed to be responsible for a physiological change in their breeding season, and to

produce an important effect on their taste.
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L7z, 07N> 8BR5E/ 73 /72EFNBFH L EH, TEADHRMEAKRSZNICA ) &
ZADEBNY L,f:z)o Camen’’ # F UF Kermack® 513 lobster 12D\, ‘(T.%%S) [N
oWl TNENDHATOEMT I /BOZEICETAMRLZ B I 0w, WL ZDOHR
IXZAPIZEB TN b oL L, DWTTAX=, Tul)r, L)y, TI7=00%0
EREL,

FEHELIEL, SLILE(DBRENIEIEOVWTIZDHFRIXAFNT I /BEE Y AFAT
AXTAFBLIURIA COEREBI A, TEHEOBRZ X ZAFHDZ N L DMBOFFHE
BREEIC L, ZOMBROMNZN SNBSS OMBRE TN, T ERLEE - TR L T
INHDWA E R EDBELY B 12,

I EFBIUERSE

1. & BFFRIicfER L 2 3¥HE 3 & = & Metapenaeus monoceros (Febricius), ¥7% 2z
v Selerocrangon boreas (Pnipps), 7 )L I. Penaenus japonicus Bate, 72Xt Penaeus monodon

Fadricius, MY~<Xt Pandalus hypsinotus Brandt, 77Tt Palaemon nipponesis de Haon, 7

Table 1. The history of the materials used in the present experiment.

Species Moisture ’Total Vg?st;le Ex.tractive . Date of
pecies Freshness % nitrogen nitrogen nitrogen Locality lysis
me% s mg% analys
Yosiebi Fresh 76.1 3700 10.2 820 Wakayama | Jan. 6
Kitazakoebi " 77.2 3450 12.6 820 Maizuru Feb. 21
Kurumaebi " 76.8 3470 16.9 830 Wakayama | May 9
Kumaebi " 76.7 3510 9.4 820 " Mar. 11
Toyamaebi " 78.8 3190 14 .6 784 Maizuru Jan. 16
Tenagaebi " 80.5 3060 7.0 590 Mikata Apr. 15
Utiwaebi " 82.1 3300 9.0 700 Maizuru Oct. 8
Iseebi n 75.1 3600 8.9 846 Wakayama | Jan. 19
Hokkokuakaebi " 79.5 3300 10.5 795 Maizuru Mar. 17
Taisyoebi refrigerated 81.7 2700 30.0 J 682 Mar. 3
* Yoshi-Ebi: Metapenaeus monoceros Tenaga-Ebi: Palaemon nipponesis de
(Febricius) Haan
Kitazako-Ebi: Sclerocrangon boreas Uchiwa-Ebi: Ibacus ciliatus (V.Siebolt)
(Phipps) Ise-Ebi: Panulirus japonicus (V.Siebolt)
Kuruma-Ebi: Penaenus japonicus Bate Hokkokuaka-Ebi: Pandalus borealis
Kuma-Ebi: Penaeus monodon Fabricus Kroyer

Toyama-Ebi: Pandalus hypsinotus Brandt Taisho - Ebi:Penaeus orientalis Kishinouye
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47 L& Ibacus ciliatus (v.Siebolt), 4 It Panulirus japonicus (v.Siebolt), Ky 277 H T
v Pandalus borealis Kroyer, ¥4 3 27 I Penaeus orientalis Kishinouye TH 5, #4137
IEEFRVTLHEERTUBICEFALL, ZNLNTEDWMA - ki - LEER - HRY
ERBHRBB LU X 2K Table 1, IORL2ZEB) THD,

2. £BAE: FRVICHNZEB), RBACZOEREO 1% 7)) BEN2 THRL
TeLX ZRDT I ) BEA A > R HHE Dowex 50X 812 & ) 8L, ") Yemm - Cockineit 42
EOWEBERLZ, MRS EOLY 20~ { > & RiZDowex50X 1212 & 0 8L, Bk
Yo TERBL , $2 M) AFAT I - A XY 4 FORRIIEES - BHIC L 2Dverod g Bk

k- TEEL 2,
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Table 2. Contents of free amino acids, trimethylamine oxide and betaine in shrimp muscle.

OfS:}f:il:l;S * Yoshi-Ebi Kitazako-Ebi Kuruma-Ebi Kuma-Ebi TO})S)T""
amino amino amino T amino amino
acid N mg% acid N mg% acid N mg% acid N mg% acid
mg% mg% mg% mg% mg%
Taurine o o4 6.0 221 24.7 150 16.8 146 16.3 36
Urea - - = — . — . - -
Hydroxy proline - — — — - — — - -
Aspartic acid - - - — - — - - -
Threonine 18 2.1 7 0.8 13 1.5 7 0.7 16
Serine 109 14.5 113 15.0 133 17.7 230 30.6 61
Glutamic acid 21 2.0 110 10.5 34 3.2 11 1.0 13
Proline 318 38.7 | 76 9.2 203 24.7 188 22.9 362
Glycine 1553 289.8 1476 275 .4 1222 228.0 1145 213.7 1079
Alanine 126 19.8 80 12.6 43 6.8 26 4.1 60
Cystine — - — — — = - . -
Valine 17 2.0 12 1.4 17 2.0 9 1.1 12
Methionine 6 0.6 5 0.5 12 1.2 19 0.9 16
Iso-leucine 7 0.7 6 0.6 9 1.0 6 0.6 17
Leucine 16 1.7 8 0.8 13 1.4 12 1.3 25
Tyrosine 9 0.7 4 0.3 20 1.5 8 0.6 4
Phenyl-alanine 6 0.5 9 0.8 7 0.6 4 0.3 9
Triptophane 21 2.9 7 1.0 — - 15 2.1 -
Histidine 13 3.5 10 2.8 16 4.3 17 4.6 7
Lysine 17 3.3 20 3.8 52 10.0 12 2.3 29
Ammonia 12 9.9 12 9.9 14 11.5 6 4.9 13
Arginine 696 223.9 422 135.8 902 290.0 922 296.5 507
Betaine 89 —l 90" 76
Trimethyl- 74 73 85
amine ox@e i J
El:t::::i(\ize % 95.8 61.5 94.6 93.4

+ The same as the foot note in Table 1. »x . — means “trace’.
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IEHO I X 2EHNETRIZT0~850mg% T, A7V LEMICUL L HIc%<, AFNI L
TLb) bW ZNEREN S0, vt (R CiT 2, RE: L CAVET
EOBHOLXZHDOT I /B, FYAFALT Iy - AXHA FBLIUNS [ > 2ERL ISR
I3 Table 215RL72, ZOfREL2 L, 73 /BICHKT 5 2EOKE3460~620meg% T, L
DICEX ABENST~T6% 1hH72Y, £T7 3 /8L L COGTRRIEHOHND2.1~3.1% 1248
Ly 5, T BEUSATIE, NP4 EREE L T45~110me% T, TX REHED6 ~10% (&
H13% ), FPOAFAT Iy A XYL FOEHRREE L C50~140mg% T, =X AERN6 ~10%
(BE18%) Woh7:2, TI/BICHRTLIERICP I AFALT I - AXHA FBLIUORSA >~
DERLAFTHE, TOBIBIXAEHEOHIO%ISET L, ThbbItHAPNI X ANERK
bamld, 73 7BEF ) XFALT I - X XL FBLUNS AL 2L - TEDKES DK
ENTwdEw2d, TEROIXAPICELBICTHAET AT I /BE2T /T3 /BT /B
ChFTELTABYE, E/TI/BIZLT I/ BINIEEIICEL, &7 3 /BD65~80% 12

(mg% infresh muscle)

E':l;)oiyama- Tenaga-Ebi Uchiwa-Ebi [se-Ebi lili(kak-%iui. Taisho-Ebi
amino amino amino amino amino
N mg% acid N mg% acid N mg% acid N mg% acid N mg% acid N mg%
mg% mg% mg% mg% mg%
4.0 25 2.8 89 9.9 68 7.6 53 5.9 58 6.5
- - = 5 0.5 — - - - — —
1.9 11 1.3 4 0.5 6 0.7 4 0.5 36 4.2
8.1 69 9.2 78 10.4 107 14 .2 26 3.4 115 15.3
1.2 20 1.9 21 1.9 7 0.6 9 0.8 59 5.6
44 .0 56 6.8 36 4.4 116 14.1 126 15.3 493 59.9
201.1 1167 217.7 1159 216.3 1078 201.3 1127 210.3 566 105.6
9.4 100 15.7 104 16.3 42 6.6 30 4.8 129 20.3
1.4 1 0.1 28 3.3 19 2.3 8 1.0 41 4.9
1.6 7 0.7 12 1.2 17 1.8 9 1.0 25 2.6
1.8 4 0.4 10 1.0 17 1.8 6 0.7 31 3.3
2.7 9 1.0 11 1.2 12 1.3 14 1.5 40 4.3
0.3 6 0.5 2 0.1 11 0.9 14 1.1 40 3.1
0.8 4 0.4 2 0.2 6 0.5 10 0.8 18 1.5
1.9 12 3.2 13 3.5 13 3.5 60 16.2 11 3.0
5.6 30 5.7 14 2.7 21 4.0 16 3.1 127 24.3
10.7 5 4.1 10 8.2 4 3.3 12 9.8 36 29.6
163.0 603 193.9 658 211.6 674 216 _BJ 511 164 .3 458 147 .2
46 30 81 115 T 48
146 34 51 70 56
83.1 89.7 89.7 78.8 ‘ 55.4 79.9
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LEL TS, E/TI/ENDILT, Lo LiZBNENTI/BII7) LT, PTI/8
TIETAX =2 TH- 12,

TN DERIZIIEHANDIXAFOMOT I /BEO TR KT 5 LEHISNIC SV, T,
LI L - D B <1553me% (BF XL T289meg%) 12 R, X ABENIB%ICH125,
DEIX Y ary, Jerl, THAIE, vFUIE, 7oxlE, kvaZThHIE, |
YoIEDIEIZFDERIIPE K DD, Lo ST n A LI TH1078meg% (2F & L T201
mg% ) ThoT, TX2ZERNAU%ZH2Y), A AEFTL- 25T X427 L0L%
(8

TUNX=Z DERBIIIEHDZXZAGTDT I JBED ) LT D 2EIZSw, UL, 7
LI - D%, 922mg% (2FHE & L T2%mgh ) AiRl, TXAEHENI6KIZHhI2E, O
g1k, 3y1E, fL1lt, 7972, 7HHIE, KRy AT HITE, Pyex
EDNRIZZDZRIZD LG 5D, bobdbhnX sy Fare TL442me% (EFE L L T135mg
%) WL, TXAEEO6%Ichrn, 4 HARETVENL B0,

TN o RTAX=UADT 3 VEOTRIZ VW BRAD R %Y, 731) > Tli40~360mg
%, ) Ti326~230mg%, T 7= Tl326~126mg%, &7 > TIE50~150mg% TH -7z,
INLDT I /BoOEEIMEKC LD F72, FBEIZL) —-ELLTVD, — iRz X 2F
DTN EFTY L DERIEAAAPDENLDERE)LLN, B DL L) B,
)T T2 DERIFAAAYDOLDEFELL LWTH- 72,

FOMDT I /B (TN IV B, Ny, AFA=, fVuAfLr, vy, Fui,
T2 AT I7=, ERAFTr, VPY) OFRIET - &% (15mgh Rijth), TASTX
BMEM)T 77 OERIVEPEE TH- 72,

FUAFAT Iy A XH A FOFEEF Y2l (BHEEL Tl4bmgh ) -2 8%, =
X2AEHENI8% Th-72, DEIC/7=2l, I, JIL2IE, [+LIlE, VFJ7ITEDE
WEDERIIDL ALY, 7Tz (82F L L T3meg%) L - &b 4% <, 2X28FN6
%Tho1z, WTFRLAAB DL L%, TI7EYE) B0,

NIA DGR L (BEELT15mg% ) - L%, X 2BENII%IZH b,
DECI7NTIYE, FLIE, vFTIE, Jerl, PXCIERIBIIZOERIESL (LY,
T (8BFR &L T30me% ) Lo bdhl, TXXEHRNE% ThH- 12,

BECHFEELIIIEALXARISEIIHFLET S 7Y o T U RADHBRMAKRIZ KW IZIRSE
STwdri~r?, Esizzn7) vz, HkEzL-Twa7rul)y, 772>, )%
hbHhadTHhETL L, INLNT I/ BREROATIIERLHEENI 2 (2016me% ) »'H-
ELEC, OFEIZX o, Zert, /Joxb, PYeIE, THALE, 7FTIE
AT EDMEICHR %), TREHEHNO KRy 27772 (1309mg% ) L& %> T\ 5,



72 s KkERTEHALE B 55 (1972)

FrF A a7l HRICEEMRE L TOLERBOLN, ZOEKIHEN LG, 205
BRE2ATL ) Do EBRAULS 70 v, v BIUT 720G HbETifin
LD Dhn, ZHOLIICZEDAEKREZNSLDT I /BOSREDIENIHTL TV EHT, *
EORKEZNLDT I /BEEOBICECEENH L EEZ HND,
TAXZ3HCEREZLE, TERX AR TI I o DOXIIEEISITNEL, T
COEKREDHDEEII RS 72, ZOMOT I VBT HLEEY D4, MBI
KEDNGLCDT, TEDAKICH F NELEIG LW EBbILE, M) AFAT I - A X4
FLNTALHREZ LU L ENT 3D, THHLIEDREKRICEELH L L JI2iE A

2,

m = ¥

BHENIERUIDOWTEDHAEFOMBEET I /8, Y AFALT I - AXH A FBLIUNS
A>DEREEMEL, DEOERIELNI,

(1) ZbtHW=X2Ahn@RILAMOKES (F990% ) H°7 2 VB, FYXFALT I - A x4
AFBLIUNRSIAL L > THREN, ZLTT 3 BICHRT2EHRIIZ X 2EHN57~76
%IZEL T3,

2) =x2poT: /BN LT, 7))y (1078~1553mg% ) HEFIEICEL, DENT L
¥=> (422~922mg% ) T, 7a)) > (40~360mg% ), t!) > (26~230mg% ), 77=> (26~
126mg% ) B LU 7Y > (50~150mg% ) (FHPFREEIZ & E N T w72,

FOMDT I B (INg B Ny, XFF=, fAVuafy, ufiy, Fuair,
T VT =2, ERAFUy, Yor) BFEEICHEC (H1meg% ), TR/ ST X BL b
V777 AAHEWRRETH - 72,

FRFVAFAT Iy - XA FENI A IBEHR L TENFN34~146meg%, 30~115mg
% ThH o712,

(3 ZEHZXRAFICERICHFLET L) Lo AT ENBELERBSND—DOTH DL I LD,
AR TOEHEEN, 3oz 7u)y, 77200 ) 28 T(ELDE, ZNLDT
I/BMIERTRERIC S, TRLRERICA L W EBEI N, L2 2T 7)) vy aide
2, 7al)y, T72=0BLU0) 2 ENEREGE L TEETHE EEZ LND,
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