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Fig.1 Relation between the Mg?'-ATP activity and the eyed rate.

Fig.2 Relation between the level of amino acid and the eyed rate.



19

226
2+
107 - quadratic Mg~ -ATP ATP )
Mg2+
£ 0.9 ATP
S Lahnsteiner ! (Sparus
o
ﬁ- aurata) , fi
o 0-87
BN Mg**~ATP
07 T T T T T T T ,
125 145 165 185 205 225 245 265 -
Tt/ (umol-g! egg) level of phosphorus Mg~ —-ATP
2+
3 Mg" —-ATP
Fig. 3 Relation between the level of phosphorus and the Inverse 5
d rat _ . .
eyedraie Mg”"~ATP 8.3x10™ pumol(Pi/) (min‘mg
1.0 g prot) 80% ,
Mg®"~ATP
£ 0.9
=
(5]
> [14-15]
Jé@‘ b
= [16]
4§ 0.8 s s
Nocillado [
o (Lates calcarifer)  Seoka!'™ fiH
07 T T T T
20 30 40 50 >
ARG J1/(umol - min-g ! egg) ,
activity of aspartate aminotransferase
4 Lahnsteiner  [” i (Sparus aurata)
Fig. 4 Relation between the aspartate aminotransferase
activity of ovarian fluid and the eyed rate ’
X+0.152, R’ 0.521, P=0.018<0.05 Cubic
, = >
. 17-19
18.14 umol/(min-L) =80% =,
3 .
Bekhit % ,
31
Quadratic ,
2] 3.2
( 7C 30~40 d), R ,
[6,21-22]



227

Fauvel P! s

pH 81 , pH 7.1

, pH

Lahnsteiner '

[4]

[22]

33

[4,23-27]

[23]

[24]

50%, (23]

Giménez 9 (Dentex dentex)
10%

35%

pH

3d

3d

pH 8,
[27] pH

b

Sk

[1] kR, BRTAZEEM] WBRE: BIRITRER AR
JiAL, 1995: 50-52.

(2] SROAES, BRECH. TR S ) B IM]. b
Rl th L, 1998: 29-31.

31 ffh, FEM, EAGH, & B 6N THEHARTII].
R REE AR, 2008, 17(4): 452-456.

[4] Lahnsteiner F, Urbanyi B, Horvath A, et al. Bio-markers for
egg quality determination in cyprinid fishes[J]. Aquaculture,
2001, 195: 331-352.

[5] Craik J C A, Harvey S M. Egg quality in rainbow trout: the
relation between egg viability, selected aspects of egg com-
position, and time of stripping[J]. Aquaculture, 1984, 40:
115-134.

[6] Lahnsteiner F, Weismann T, Patzner R A. Physiological and
biochemical parameters for egg quality determination in lake
trout, Salmo trutta lacustris[J]. Fish Physiol Biochem, 1999,
20: 375-388.

[7] Pavlov D A, Moksness E. Production and quality of eggs
obtained from wolffish (4narhichas lupus L.)reared in cap-
tivity[J]. Aquaculture, 1994, 122: 295-312.

[8] Kjersvik E. Egg quality in wild and broodstock cod (Gadus
morhua L.)[J]. ] World Aqu Soc, 1994, 25: 22-29.

[9] Shields R J, Brown N P, Bromage N R. Blastomere mor-
phology as a predictive measure of fish egg viability [J].
Aquaculture, 1997, 155: 1-12.

[10] Kjersvik E, Lenning S. Effects of egg quality on normal
fertilization and early development of the cod, (Gadus mor-
hua L.)[J]. Fish Biol, 1983, 23: 1-12.

[11] kg, EHW], SE%, & MCEFREHEARM]. dbat: R
Ak AR AL, 1990: 34-70.

[12] THRLL, W5, XUFTeE, 55 MR TR S
JERAI). HEFERLE, 2009, 33: 129-132.

[13] Lahnsteiner F, Patarnellob P. Investigations on the metabo-
lism of viable and nonviable gilthead sea bream (Sparus au-
rata) eggs[J]. Aquaculture, 2003, 223: 159-174.

[14] Rennestad I, Koven W, Tandler A, et al. Energy metabolism
during development of eggs and larvae of gilthead sea bream
(Sparus aurata)[J]. Mar Biol, 1994, 120: 187-196.

[15] Rennestad I, Koven W, Tandler A, et al. Utilization of yolk



228 19

fuels in developing eggs and larvae of European sea bass [22] Vijayavel K, Balasubramanian M P. Fluctuations of bio-
(Dicentrarchus labrax)[J]. Aquaculture, 1998, 162: 157-170. chemical constituents and marker enzymes as a consequence
[16] Seoka M, Yamada S, Iwata Y, et al. Differences in the bio- of naphthalene toxicity in the edible estuarine crab Scylla
chemical content of buoyant and non-buoyant eggs of the serrata[J]. Ecotoxicol Environ Saf, 2006, 63(1): 141-147.
Japanese eel, Anguilla japonica[J]. Aquaculture, 2003, 216: [23] Bromage N, Jones J, Randall C , et al. Broodstock manage-
355-362. ment, fecundity, egg quality and the timing of egg production
[17] Nocillado J N, Penaflorida V D, Borlongan I G. Measures of in the rainbow trout (Oncorhynchus mykiss)[J]. Aquaculture,
egg quality in induced spawns of the Asian sea bass, Lates 1992, 100: 141-166.
calcarifer (Bloch)[J]. Fish Physiol Biochem, 2000, 22: 1-9. [24] Unuma T, Kondo S, Tanaka H, et al. Relationship between
[18] Seoka M, Takii K, Takaoka O, et al. Chemical and enzymic egg specific gravity and egg quality in the Japanese eel, An-
comparison between red sea bream eggs with high and low guilla japonical[J]. Aquaculture, 2005, 246: 493-500.
hatchability[J]. Suisan Zoshoku, 1996, 103-108. [25] Mansour N, Lahnsteiner F, Patzner RA. Distribution of lipid
[19] Lahnsteiner F, Patarnello P. Egg quality determination in the droplets is an indicator for egg quality in brown trout, Sa/mo
gilthead seabream, Sparus aurata, with biochemical pa- trutta fario[J]. Aquaculture, 2007, 273: 744-747.
rameters[J]. Aquaculture, 2004, 237: 443-459. [26] Giménez G, Estévez A, Lahnsteiner F, et al. Egg quality cri-
[20] Bekhit A A, Morton J D, Dawson C O, et al. Impact of ma- teria in common dentex (Dentexdentex)[J]. Aquaculture,
turity on the physicochemical and biochemical properties of 2006, 260: 232-243.
chinook salmon roe[J]. Food Chemistry, 2009, 117: 318-325. [27] Aegerter S, Jalabert B. Effects of post-ovulatory oocyte age-
[21] Fauvel C, Omnesb M H, Suquet M. Reliable assessment of ing and temperature on egg quality and on the occurrence of
overripening in turbot (Scophthalmus maximus) by a sim- triploid fry in rainbow trout, Oncorhynchus mykiss[J].
ple pH measurement[J]. Aquaculture, 1993, 117: 107-113. Aquaculture, 2004, 231: 59-71.

Relationship between eyed rate and the biochemical composition of
eggs and ovarian fluid in Hucho taimen
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Abstract: We investigated the relationship between the eyed rate and the biochemical composition of eggs and
ovarian fluid in Hucho taimen. We measured enzyme activity and levels of protein, amino acids, vitamins, and
minerals in stage V eggs and ovarian fluid. We used each of these parameters as an independent variable in a re-
gression model to predict the eyed rate. There was a significant correlation between the eyed rate and Mg ~AT-
Pase activity, phosphorus levels, and amino acids in the eggs. There was no correlation between the eyed rate and
the remaining parameters (protein, acid phosphatase, alkaline phosphatase, aspartate aminotransferase, succinate
dehydrogenase, calcium ions, iron ions, vitamin C, and vitamin E). Egg batches with high viability (=80%) were
characterized by the following: Mg>'~ATPase activity above 8.3x107° umolPi/(min-mgprot), levels of phosphorus
between 12.97 and 23.03 umol/g egg, and levels of amino acids between 574.89 and 1 195.40 pmol/g egg. In con-
trast, in the ovarian fluid only aspartate aminotransferase activity was correlated with the eyed rate of H. taimen.
Egg batches with high viability (=80%) had aspartate aminotransferase activity >18.14 pmol/min/L ovarian fluid.
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