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Quality Evaluation of Red seabream, Pagrus major
by Chemoenzymatic Method
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Chemoenzymatic method was used in this study to evaluate the quality of cultured red seabrim. Level of ATP
related compounds, ATPase and Adenylate energy charge (AEC) well reflected changes in condition of fish. ATP
level in the muscle of exercised cultured red seabream was decreased significantly during cultured period. In con-
trast, the level of ADP in the muscle was increased during the period. Level of ATP related compounds in the mus-
cle of cultured red seabream without exercise didn't show significant difference compared to the exercised group.
AEC value in muscle of cultured red seabream without exercise was 0.89+0.02, while AEC value of the exercised
group was 0.88+0.04. ATP and AEC levels among different size of fish did not show any significant difference.
AEC value in all sample was higher than 0.8, indicating that the condition of cultured fish was healthy. Activity
of Mg2* (+Ca2*), Mg2* (-Ca2*) and Ca2*-ATPase during culture period did not change significantly, regardless
of exercise. Therefore, the AEC appears to have some validity as fish health indicator.
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Eg o oIk A7t 389 vl 9lok. AECE (ATP+1/2ADPY
(ATP+ADP+AMP)2] B]&E AHolE=H|, ATP (adenosine tri-
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31 A=, AR 73] A4 A Ate] 2 uf AEC
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W 433} AAAe] H7| ok Bl s AEC 4171 0.5
o|3lE YehdTt. it AA| 7| o] A2 AElE FolH AEC
FA= e 3 EHT 313 vh Maguire (1998) SEd 29
wE 7ienl e Aslet gkl et Bl AE A7t of
W 2EYAE ol ulg 3Fg Ao wARTH siglule]
AECE 0.3~0.5019, 2 0.5~0.7¢] AEE vepiohd o] 7}
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ZF3ket7) At o B2 AHAE AR Ha o)= 3y
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7} ATP 264 SIEFZ(ATP related compounds)2| =X

ATP 33 3)3HE2] 4L Iwamoto et al. (1987)9] o
u:]-e} AEE F29 tE 9740.20 um membrane filter) 2 &

?I‘able 1. Datas of sampled fish
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g 3 HPLC (Waters 600, USA) )31t} Column ©}
%.QE‘—C— 0.2% triethylamine solution (pH 7.0y AHE-EFHTH
A BFAF 5ul, 154 #F 0.8 ml/min, column
L 40°C, 57 254 nm, peak BF i, BN

50 min®]31t}.

ot XN

Lt Adenylate energetic charge S8
Thebault et al. (2000)¢] "N &7, A& %J‘ 5] 1%
< dFH3 ‘4——- perchloric acid®. nucleotidesE FZ3INTH &
" nucleoudes- ATP 34 313ME0] ¥4 2748 0|83k HPLC
2 FBA F, of9] 4l& o83t AEC FAE ARSI

AEC= [tATP}+1/2{ADP}] / [{ATP}+{ADP}+{AMP}]
New AEC=[{ATP}+1/2{ADP}+{IMP})/ [{ATP}+{ADP}+
{AMP}+{IMP}]

C}. ATPase activity

WA 29442 Perry and Grey (19562 480) ule} 24
& O, 2489 ATPase 848 25°Coll A o7 712 =74
oM AR, S Mg*-ATPase 412 5 mM MgCh, 0.1 M
KCl, 20 mM Tris-maleate buffer (pH 7.0), 2 mM ATP, 0.5 mg
myofibril/ml 2 0.25 mM CaCl2] #3402 279313}, Ca**-
ATPase &/3-2 25 mM Tris-maleate (pH 7.0), 2 mM ATP &
0.5 mg myofibril/mi®ll ZtzF 5 mM CaClL, % 0.05 M KCI* &S]
713k whgo 011*1 24319t} ATPE 7181 287k HkE-AIZ)
15% TCA | mIZ 7}5t] w32 FXNAT. f2)8 Y-“r7]?_]
2+-& Fiske and Subbarow (1925)2] W) me} &3 sk
ATPase 840 2 3akslgth

EAIX2|

Age] 2PF IS SAS (Statistical Analysis System) 57|
EZIPE o] gt FAX i FF & FFUAE 3}
e z10]778S Duncan®| W5+ (Duncan’s multiple range
test) = P<0.050014 A7 fod& AR skt

# =

25 S50l 22 &0

5 AT} ¥ &5 ARSTo)A ATP B 3359 W3}
g 2, &F 043 ATP 32 8.7910.50 umol/go] U AT
158 3}= 6.3512.48 pmol/gE. 5717k wat ATP &k

: Body weight (kg) Total length (cm) Body width (cm) Body depth (cm)
No exercise 0.7+0.1 33.5+1.5 3.9+0.3 12.320.8
Exercise (twice/day) 1.00.1 38.7+0.6 4.6x0.5 13.7£0.6
Exercise (once/day) 1.2+0.2 39.8+£2.5 4.6+0.8 14.3+£1.0
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Table 2. Changes in ATP related compounds and AEC value in red seabream muscle during exercise
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(unit : pole/g)

0 day 5 day 10 day 15 day 20 day
ATP 8.79+0.50° 8.280.20° 8.01+0.18% 6.35+£2.48° 7.76+0.45®
ADP 0.87+0.15° 1.06+0.14® 0.89+0.24° 1.15+0.06® 1.43+0.35°
AMP 0.54+0.10" 0.51+0.10* 0.49+0.15° 0.66+0.19* 0.54+0.21*
IMP 0.06+0.04* 0.07+0.05* 0.06+0.05" 0.06+0.04* 0.06+0.06
AEC 0.90+0.01* 0.90+0.017 0.90+0.02° 0.83+0.08" 0.87+0.01°
New AEC 0.90+0.01* 0.90+0.01* 0.90+0.02* 0.83+0.08* 0.87+0.01*

Means within a column superscripted with different letter are significant different (P<0.05).

Table 3. Changes in ATP related compounds and AEC value in red seabream muscle during no exercise

(unit : pole/g)

0 day 5 day 10 day 15 day 20 day
ATP 7.07+1.58* 7.15+1.217 7.07+1.76° 6.75+0.91° 7.70+1.48°
ADP 0.89+0.10° 0.87+0.02* 0.95+0.14* 0.84+0.05° 0.91£0.03*
AMP 0.44+0.03* 0.50+0.09* 0.54+0.08* 0.43+0.07° 0.54+0.04°
IMP 0.10+0.05* 0.242+0.26° 0.47+0.62° 0.48+0.33* 0.09+0.08*
AEC 0.89+0.02° 0.89+0.01° 0.88+0.01* 0.89+0.02* 0.89+0.02°
New AEC 0.89+0.02* 0.89+0.01* 0.89+0.01° 0.90+0.02* 0.89+0.02°

Means within a column superscripted with different letter are significant different (P<0.05).
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ZAEE-

o%F7te) HolHA 20d Rl ATP &3] 776+
0.45 pmol/g®.2 Vbt E3t 25 0Ux}e] ADP 32 0.87
+0.15 umol/ge) A7 20¥}oll= 1.43£0.35 umol/g= ATP
9] 2RThg 7] Z71E Kol X tH(Table 2). vHH, B] &5 A}
S 0d=te] ATP 32 7.07+ 1.58 umol/go| AT 15
ARl = 6.75£0.91 umol/g, 208 AolA = 7.70+ 1.48 umol/g
© 2 JEPITHTable 3). AEC F3& HH#H 02 &% AR
oA 0.88+0.04, Bl -5 ARST-ollA 0.89+0.020.2 LJERGO
™ New AEC 22 AEC F2)¢} H|52381A] UERITH(Table 2, 3).

AEe) 294R JojA Catol EAE W Mg*-ATPase
gAe] sk $EA717] A &F AT Mg -ATPase &
A3-& 0.35 pmol Pi/min - mg. ™, 8] -5 ARSTolME 0.34
umol Pi/min - mg© 2 ATPase /0] vls&:3lA YENT, 2%
AR £E 7170 71842 ATPase E40) Z713le] &
2049l 0.42 umol Pi/min - mg®] FFE YeRN o, H]
5 AREFAME & Aol BolX gttt 2y 2948R
o Ca*7} H71=A sk w) Mg*-ATPase 84S $5A17)
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B &5 AMST7) 25 ARGl H]3le] Mg*(-Ca®)-ATPase &
Aol Eor A&7 FRF Ao AAE] Ahdhe S
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$717) B 2 W3lE Bolx) 9thFg. 1)

& =0 2|8t xfo|

23/ L5 28l 2] ATP gk 0U Rl 8.98+0.34
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Fig, 1. Changes of Mg (+Ca), Mg*(-Ca®*) and Ca®*-ATPase activity in

red seabream during cultured.

Holl ADP $-2 ARS7|7E B3F ke 2715 Holi I
TH(Table 4). 131/ 5A1Z SHIM 2] ATP -2 0UA}ol
9.12+0.21 umole/g, 5Y X}l 8.471£0.28 pmolefg, 10€ Z}oll
4.60£2.21 umole/g, 1543}l 8.49£0.20 wmole/g, 20 Z}o)
8.24+0.41 pmole/g® 2 YEIsITE ADP 32 043}l 1.06
£0.14 umole/g, 10232} 0.99£0.10 umole/g, 2043}l 1.09+
0.18 pmole/g®= WEPSITHTable 5). AEC T4 BdH o2
28]/Y S FAIZ] ARSTOA 0.88+10.040.2 Ve T 13/
SEA ARSTONA 0.88+0.030.8 UERGTH B8 New AEC
A& AEC 39 ¥&8Al el Th(Table 4, 5).
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Table 4. Changes in ATP related compounds and AEC value in red seabréam muscle during the cultured by twice exercised per a day

(unit : pole/g)

0 day 5 day 10 day 15 day 20 day
ATP 8.98+0.34" 8.61+0.33° 8.00+0.78° 6.54+2.79* 7.95+0.93°
ADP 0.99+0.07* 1.04+0.10* 1.00+0.07° 1.05+0.08% 1.12+0.08*
AMP 0.56+0.02* 0.57+0.01* 0.57+£0.07* 0.66+0.19* 0.50+0.10*
IMP 0.14+0.07* 0.14x0.06 0.77+1.13* 0.80+1.11° 0.17+0.03*
AEC 0.88+0.04* 0.88+0.04° 0.87+0.04* 0.87+0.06" 0.89+0.02°
New AEC 0.90+0.00* 0.89+0.01* 0.90+0.01* 0.85+0.09* 0.89+0.02*

'Means within a column superscripted with different letter are significant different (P<0.05).

Table 5. Changes in ATP related compounds and AEC value in red seabream muscle during the cultured by once exercise per a day

(unit : pole/g)

0 day 5 day 10 day 15 day 20 day
ATP 9.12+0.21* 8.47+0.28° 4.60*;2.2‘1b 8.49+0.20° 8.24+041°
ADP 1.06+0.14* 0.95+0.06* 0.99+0.10° 0.96+0.10° 1.09+0.18*
AMP 0.57+0.04* 0.54+0.04° 0.46x0.05" 0.54+0.06" 0.51+0.11°
mMP 0.16+0.10* 0.79+1.12° 0.19+0.08" 0.16+0.03° 0.16+0.03*
AEC 0.90+0.01* 0.90+0.00" 0.83+0.05° 0.90+0.00° 0.90+0.01*
New AEC 0.90+0.01* 0.91+0.01* 0.84+0.05 0.90:0.00° 0.90+0.01*

Means within a column superscripted with different letter are significant different (P<0.05).

"Table 6. Changes in ATP related compounds and AEC value in red
'seabream muscle by body weight (unit : pole/g)

0.7~0.9 kg 1~1.2 kg 15~1.7kg

ATP 8.4120.25° 8.7220.89° 7.8021.36°
ADP 1.08+0.14° 1.1120.13* 0.76+0.25"
AMP 0.53+0.05" 0.56+0.09° 0.4120.18*
IMP 0.490.70° 0.69+1.03" 0.34+0.38"
AEC 0.89+0.00° 0.89+0.00° 0.9120.02°
New AEC  0.90+0.01° 0.9020.01° 0.92+0.02°

'Means within a column superscripted with different letter are sig-
'nificant different (P<0.05).

ofx| 2710l 2|3t xio|

o3 Z7]o e ATP #HH3IeHE<] sk 0.7~0.9 kgl =
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FEE 1.0810.14 umole/g, 1.0~1.2 kgollE 1.11£0.13
pmole/g, 1.5~1.7 kgoll A= 0.76:£0.25 pmole/g® 2 LFERES.
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