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STUDIES ON MUSCLE OF AQUATIC ANIMALS - XXXXVI
FREE AMINO ACIDS, TRIMETHYLAMINE OXIDE AND BETAINE IN SHRIMP MUSCLE.
Masao HUJITA, Kinji ENDO and Wataru S imipu

Synopsis
Free amino acids, trimethylamine oxide and betaine in the muscle of eight species of shrimps

were determined, and individualities on distribution of the extractive nitrogen in the muscle of
shrimps were observed, as shown in Table 2.

A great portion of the extrative nitrogen was constracted on amino acids, trimethylamine
oxide and betaine, and nitrogens derived from the amino acids were accounted for 571,76 per
cent of the extractive nitrogen..

In the amino acids of their extractives, glycine (1078V1553mg%) was contained most
abandantly and arginine (422Vv922mg%) was followed. Proline (40~n360mg%), serine
(26~230mg%), alanine (26~126mg%) and taurine (50~ 150mg%) were medium groop in their
amounts. The other amino acids (glutamic acid, valine, methione, isoleucine, leucine, tyrosine,
phenylalanine, histidine and lysine) were contained very little, and both aspartic acid and
tryptophane were trace. Trimethylamine oxide nitrogen content was 34~,146mg%, and betaine

nitrogen content was 30~ 115mg%.

We have suggested in the previous report?) that the glycine in the meat extractives of the
shrimps is one of the most effective taste stuffs in their muscle. In the present experiment, it
was confirmed again, and moreover we observed that the total amounts of glycine, proline,

alanine and serirne in their meat extractives were much higher in the species having more intense
taste.
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Table 1. Contents of moisture, total N, volatile base N and extractive N

in the muscle of Penaenus japonicus Bate.

Date of _] Moisture Total Volatile Extaactive
analysis % nitrogen 2% | nitrogen
mg% mg% mg%
Jan. 25 78.8 3384 10.5 813
Feb. 29 76.2 3550 6.6 890
Mar. 3 77 .4 3480 8.2 850
Mar. 22 75.2 3804 7.6 942
Apr. 27 77.5 3499 888
May 9 76.8 3470 16.9 835
Jun. 19 74.0 3745 21.6 1029
Aug. 5 75.7 3624 28.1 888
Aug. 14 75.3 3550 12.6 870
Sep. 9 75.0 3770 11.4 872
Sep. 27 76.9 12.8 863
Oct. 17 74 .4 3750 14.0 916
Nov. 30 76 .4 3558 18.6 860
Dec. 14 76 .4 3770 7.4 817
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Table 2. The seasonal variation of amino acid and related compounds in the muscle extracts of Penaenus japonicus Bate. .
(mg% in fresh muscle)

w_ws_mmm Ja. 25 Feb. 29 Mar. 3 Mar. 22 Apr. 27 May 9 Jun. 19 Aug. 5 Aug. 14 Sep. 9 Sep. 27 Oct. 17 Nov. 30 Dec. 14

amino amino amino amino amino amino amino amino amino amino amino amino amino amino

acid N mg%| acid |N mg%| acid [N mg%| acid |N mg%| acid |N mg%| acid |N mg%| acid [N mg%| acid [N mg%| acid |N mg%| acid |[N mg%| acid N mg%| acid |N mg%| acid |N mg%| acid |N mg%

mg% mg% mg% mg% mg% mg% mg% m g m & m & mg% mg% mg% mg%
Taurine 121 | 13.5 63 7.0 106 | 11.8 94| 10.5| 164 18.3 150 | 16.8 168 | 18.8 150 | 16.8 205 | 22.9 131 14.6 272 | 30.4 150 | 16.8 137 | 15.3 120 | 13.4
Urea —* - - - - - - - - - - - 5 0.4 36| 16.8 - - - - 1 0.4 6 3.1 - - - -
Hydroxy proline - - - - - - - - - - - - - - — — - - - - - — — - - - - —
Aspartic acid - - - - - - - i - - - - - - -~ - 3 0.3 - - - - — - - - - —
Threonine 2 0.2 2 0.2 4 0.5 7 0.8 4 0.5 13 1.6 4 0.5 15 1.8 21 2.4 12 1.4 10 1.2 6 0.7 6 0.7 36 4.2
Serine 64| 8.5 168 | 22.4 116 | 15.4 259 | 34.5 106 | 14.1 133 | 17.7 129 17.2 98| 13.1 115 | 15.3 173 ) 23.0| 222 | 29.6 111 ] 14.8 149 | 19.9 122 | 16.2
Glutamic acid 47 4.5 14 1.3 247 | 235 15 1.4 9 0.8 34 3.2 30 2.8 97 9.2 21 2.0 173 | 16.5 47 4.5 23 2.2 20 1.9 14 1.3
Proline 199 | 24.2| 196) 23.8| 206 25.0| 207 | 25.2 5/ 06, 203|247 282| 343| 237 | 28.8| 270 | 32.8| 224| 27.2| 647 | 78.7| 535| 65.0| 292| 35.5| 492 | 59.8
Glycine 1365 | 254.7 | 1624 |303.0 | 1241 |231.6 | 1264 | 235.9 | 1347 | 251.3 | 1222 |228.0 708 [132.1 810 | 151.1 805 |150.2 723 (134.9 606 |113.1 919 (171.6 | 1248 [232.9 | 1136 |212.0
Alanine 68| 10.7 30 4.7 92| 14.4 55 8.6 60 9.4 43 6.8 122 19.2 121 | 19.0 771 121 64| 10.1 83| 13.0 70| 11.0 49 7.7 98| 15.4
Cystine - - - - - - - — - - - - - - — - - - - - - — — — — - - -
Valine - - 13 1.6 7 0.8 14 1.7 14 1.7 17 2.1 21 2.5 46 5.5 26 3.1 39 4.7 26 3.1 13 1.6 12 1.4 16 1.9
Methionine 4 0.4 4 0.4 1 0.1 6 0.6 14 1.4 12 1.2 9 0.9 14 1.4 20 2.0 16 1.7 12 1.2 11 1.1 9 0.9 16 1.7
Iso-Leucine 4| 0.4 8| 0.8 3) 0.3 17| 1.8 9 1.0 9 1.0 9| 0.9 20| 2.1 14 1.5 18| 1.9 13 1.4 12 1.8 15| 1.6 10 1.1
Leucine 4 0.4 12 1.3 5( 05 17| 1.8 13 1.4 13 1.4 3| 03 25| 2.7 26 2.8 271 2.9 19| 2.0 19 2.0 15 1.6 16 1.7
Tyrosine - - 7] 0.5 6| 05 10| 0.8 1| 0.9 200 1.5 20| 15 40| 3.1 25| 1.9 16| 1.2 22| 1.7 2| 1.7 6| 1.2 12, 09
Pheny! alanine - - 4 0.3 7 0.6 - - 10 0.8 7 0.6 5 0.4 35 3.0 14 1.2 15 1.3 16 1.4 7 0.6 5 0.4 14 1.2
Triptophane - - - - - - - - - - - = - - - - — - - — - - - - - — — -
Histidine - - 6 1.6 14| 3.8 9| 2.4 29| 7.8 16| 4.3 9 2.4 32| 8.7 23| 6.2 15 4.1 21 57 13| 3.5 11 3.0 10| 2.7
Lysine 12 2.3 14 2.7 42 8.1 15 2.9 12 2.3 52| 10.0 27 5.2 60| 11.5 29 5.5 32 6.1 35 6.7 23| -4.4 11 2.1 19 3.6
Ammonia 13| 10.7 71 5.7 10| 8.2 7| 5.8 33| 27.1 14| 115 20| 11.4 30| 24.7 14| 11.5 13| 10.7 10 99 18| 14.8 19| 15.6 9| 7.4
Arginine 682 (219.3 | 848 |272.7| 718 230.9; 912 (293.3| 921 |296.2| 901 |290.0 | 1346 [432.9 | 1250 [402.0 | 924 [297.1| 1090 |350.5 | 1030 [331.2 | 1015 |326.4 | 900 |289.4 | 898 |288.8
Betaine 71 86 40 77 90 106 101 78 99 98 130 107 126
Trimethyl- % 91 125 160 73.3 173 60 128.8 8 83 35 92 33
N founded . 87.7 92.6 86.0 97.1 94.1 94.2 99.4 89.4 91.4 94.7 88.7 99.6 97.1
Extractive N 7 : . . : : : ) . . : : . .

* ! — means “trace’”.
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