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Studies in the Bacteriological Chemistry of Shark Muscle Spoilage

I. On the changes of urease-activity ‘ém‘d‘ bacterial flora

during shark muscle spoilage

Takahisa KIMURA and Kiyoshi NAGAO
Faculty of Fisheries, Hokkaido University

Abstract

In the present work, the authors observed the change of urease-activity in infusion of shark muscle and
the change in the bacterial flora during its spoilage. As a result it can be summarized as the following :

1D In the beginning the urease~activity increases. 1n four or five days it reaches to the highest point. After
that there is a great production of ammonia and decomposition of urea, while the urease-activity decreases
rapidly. On about the twentieth day the ureasz-activity rises again but decreases immediately there after.

2) The change in the bacterial flora was observed as follows:( A) In the first stage, bacterial groups I,
Iv and V (grown on medium containing urea) grew very rapidly, and increases to almost the same number
as bacterial groups I and IT (grown on bouillon agar mzdium). But following that the growth stops after
about fifteen days and their number becomes about 1% of that in groups I and II. Inthe latter period these
grew slightly again. ( B) Till about fifteen or twenty days, groups I and II grew logarithmetically. But
in the last stage they stopped their growth and even showed some decrease. (C) Bacterial group VI (grown
on medium using sole ammonium chloride as nitrogen source) showed a similiar tendency to groups I and
I, but its number was a little less than that of groups I and II.

3) From the results of 1) and 2) the following inferences have been drawn : (A) The change in the
urease-activity has closz relation to the changes in the bacterial flora. (B) In the spoilage of shark muscle,
the principal decomposition of urea is caused by bacterial enzyme. (C) The greater part of the bacteria in
groups I and IT must have been the same as those in group VI.
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Table 1. The composition of media

Medium -I Medium T 19| Medium I 2| Medium I 20| Medium V &

Beef extract . 10g | Urea ~ 30g | Urea 20g | Urea . 50g | NH«Cl 6g
Peptone 10g | K:HPO.  0,5g | CaCls 0,1g | KzHPO: 0,58 | MgSO:  0,2¢
NaQ], 52 | CeH;07Caz  10g | Beef extract 5g | Soil extract 100m] KH2PO4 3g
g Agar- "20g | Agar 20g | NaCl - 0,1g | Agar 20g | NaHPO: 6g
= | Water 1000ml | Water 1000ml | KoHPO. 1g | Water 1000m! | Glucose 4g
w0
[=1
g, pH 7 pH 7 FeCl. 0,01g pH 7 Agar 208
S H MgSO04 0,3g Water 1000ml
Agar 20g pH 7
Water 1000ml
pH 7
b & R

Ll EoFEr X b BEGEFaERr A% urea-N, ammonia-N ORR OHIERE O b HIE L SR
Fig. 215+ Ch oo BT OB : FREMIL 3 B HAL % . ammonia~N 1XEHHCE ML 300mg%s & 7
b, Llb4~5HEEEOHED LSS LiRD iz, urea-N ik ammonia-N o3 & [ e R c 2
WAL, DUS10HBREEOSE O L C24HAMCEIEA ESEnBH Lo S hic, S B o2 hix
Fig. 2 & X b Y1570 hn < RS QE, WRDVED ) R CEEEE: (I ZUIED) of /10T
10728 X b DB asoren?, BHROERT LI PHB~5H H 2 TR QIEIRBML K L R & £ %,
R T EEEANC A 2 ammonia-N % 7¢ urea-N OBRICEF LTV A< Bt 5, Lo 16 H xR
FHaEilk, B RBRVERUBMCR THOEIRENE KLU, ROoBVROL AL, 1KY
TR E RIS E 70Tl B o—H WRMIEE L RO IBDGAIIC A CI0RRE b7 & O RHO IR & 6
e BN LB H17 H H T 9107 & 4 b REAYSIEL TSR R R UTE A, VEHIBN
B LT NHClo 2k S745F 2 58 5154 5 Fish non-exacting-bacteria v I R orILEEE BRI AE T
HS 2B CFR A YR L B LB R LU TCRE %, Bl EoEREos, £ AC ammonia-N, urea-N o
EEABETHE S = LIREAXY, HEY, BEVOREL FHFTH 5%, BHIAT ammonia-N 23D #% R
LCRARESRALORES Th 50 LERMEME BBMERE OLEREOEOREL W 2R
TR, X urea-NOFDRATHEAK, KE2HHEHUTES step & Bbh 5,508 s,

LIk 2 Elo R © REHE O I EME R TN AT wreaseTBHERR R E 4 b, Th LHRTL
“C urea-NOREG2% L, B ammonia-N RBEE XK, LA RFHEIVEREEILUTB 2 kD 5

—354—



400

300

Logs of numbers of bacteria
Ammonia-N, Urea-N (mg2)

200

100

i Days
Fig. 2. Changes of bacterial flora, ammonia~N (volat11e -N) and
urea—~N during spoilage of shark muscle at 15° to 20°C
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