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Incubation of rainbow trout egg using green tea extract and copper fiber

MakoTto HATAKEYAMA"™ AND NosuHisa KOIDE

Hokkaido Fish Hatchery, Kitakashiwagi 3-373, Eniwa, Hokkaodo 061-1433, Japan

Abstract The prevention of soft egg shell disease by treatment with green tea extract was demonstrated in rainbow trout
fertilized eggs. The eggs were dipped in 0.2 % green tea extract for 30 min a maximum of six times and the hardness of
the egg was evaluated using a fruit penetrometer. At 264 temperature units (degree - days), figures for the average hardness
of the eggs treated once, twice, four times, six times and without treatment were 1.4, 1.6, 1.7, 1.7 and 0.9 kg, respectively.
The eyed rate of the eggs without treatment was relatively low value (67.7%) when compared with those treated with green
tea extract (77.8 to 80.2%). The hatching rate of the untreated eggs was 59.3%, while the rates for eggs treated once,
twice, four times and six times were 76.8, 79.7, 53.7 and 44.4%, respectively. The cause of the low value observed in the
hatching rates of the eggs treated four and six times respectively was considered to be the abnormal hatching due to over
treatment. The joint usage of green tea extract to prevent soft egg shell disease and the copper ion used to control the water
fungi infection was used to evaluate the effectiveness in rainbow trout fertilized eggs. The eggs were dipped in a green tea
extract solution at 0.2 or 0.4% strength for 30 or 60 min. Following the green tea extract treatment, the eggs were incubated
under running water containing 8.0 mg *+ L' of copper ion supplemented from the copper fiber until the eyed stage. During
the test treatment, the dipping in the solution of green tea extract at 0.4% for 30 min followed by the incubation supple-

mented with copper ions successfully inhibited the occurrence of soft egg shell disease and the invasion of water fungi.
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Fig. 1 Copper fiber used in this study as the source
of copper ions.
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Table 1 Hardness of the egg treated with green tea extract at several temperature unit

Times of the treatment

Egg hardness (kg) at each temperature unit (degree * days) "

with green tea extract™

82 unit 146 unit 200 unit 264 unit
No treatment 1.0 £ 03 1.2 £ 04 1.1 = 04 09 £ 0.5
1 1.6 £ 0.4** 1.6 £ 0.4** 1.6 £ 0.4%* 1.4 £ (0.3%*
2 1.6 £ 0.3** 1.5 £ 0.3%* 1.7 £ 0.3%* 1.6 £ 0.2%**
4 - 1.7 £ 0.3%* 1.8 £ 0.3%* 1.7 £ 0.2%*
6 - - 1.8 £ 0.4%* 1.7 £ 0.6%*

Values indicate mean * standard deviation

"": The treatment of eggs was dipping in the solution of green tea extract at 0.2 % for 30 min.

? : Egg hardness was measured by a fruit penetrometer .

** . Significant difference with no treatment egg at the same temperature unit (p <0.01)
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Table 2 Eyed rate and hatching rate
treated with green tea extract

of the egg

Times of the treatment Eyed rate Hatching Rate
with green tea extract (%) (%)

0 67.7 59.3

1 77.8 76.8

2 80.1 79.7

4 78.7 53.7

6 80.2 44.4

Fig. 2 Surface of the egg treated with green tea ex-
tract (SEM). The letters of a and b indicate the egg
surface treated with green tea extract six times and
the surface of the egg without treatment, respectively.
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Table 3 The joint use of copper ion and green tea extract for rainbow trout eggs

Treatment

Copper fiber" Green tea extract

Eyed rate (%)

Infection rate of

water fungi (%) " Egg hardness (kg) "

none 95.7 70.6 14 £ 0.7

0.2 %, 30 min 96.6 59.6 1.7 £ 0.6*
none 0.2 %, 60 min 96.1 579 1.8 £ 0.4%*
0.4 %, 30 min 97.0 69.2 1.8 £ 0.6**
0.4 %, 60 min 97.2 48.1 1.9 £ 0.3%*

none 96.3 26.2 1.2 £ 0.7

0.2 %, 30 min 96.2 32.6 1.6 £ 05

80 g 0.2 %, 60 min 97.2 39.2 1.5 £ 0.6
0.4 %, 30 min 97.1 40.5 1.7 £ 0.5*

0.4 %, 60 min 96.8 34.8 1.6 £ 0.5

"': Weight of copper fiber dipped into the running water at 10 L min’

"2 : Infected eggs * Dead eggs™ (in percentage)

": Mean * Standard deviation

* ¢ Significant difference with none-treatment egg ( p <0.05)
**: Significant difference with none-treatment egg (p <0.01)



S &R A A DI

BHZTREREEZDBND,

FRIUEH A & 80 A A2 O PR ICBNT, AL
TERAKDOWA A PEEIX 80 mg- L' T, =ifid
(2005) IR BH D LT D 5055 200 mg- L' D
HIANTH Tz I AH EHERITHA A2 IEBHIX
TR, $A A BER RS E RIS, A F o
RH EHHIN RIS R S N, A A ZTML 720
ST O OB LR X, SZRTERHLEX A3 a
=X XY bHERICE L, ARAEITRERDY
JRJE 0.2%C 30 43 OILELX Gl p<0.05, #JE 02%T
60 7> DILHEX, I 0.4% T 30 703 X O 60 7> OULEH
X T p<00l BolcZ &b, WHKFIIZERE O
FAS, WLFRJE I XTSI O R E A < T &
EX DN, WA AR USEE, MY
QLB DRI & W L8R O BIRMIE A b T, 2
k= VX KD HRICKHIERE ST o T DI, R
J£ 0.4% T 30 53 DX OHAT (p<0.05), $AF>
R UTe 356, AT X 2 SOisaR bl SR m3
NDHRENED B B T &SRk S iz,

BT, WIZBREE IZOWTIE, ZRIEMHY D RO
O RRIFBERBREOND EEIBNDE DO,
ZRIEHN LR & 8o A 2B LT h, FEIRE
HEMENT D & O fafrtkix e, pnr bR
IRBRIT 0.4%DYREE T 30 4 M OZREERI LI 21 70,
Z D%, WALHAKICHA A 280 mg- L' &b X
STRMUBB LGS, I AL EEMHILnD, W
FBEZm < T2 2 LAHEET, ERANL L Tom
RFEDONZNDDOEEZ BN,

PRI ALAE 1T, FEARZE - WL OIN R & D Iy
7RINEE X B N7 & OFEERFEAE L R WIEAIZME S
17260, RO AEYEICE U CIEER O RE
WLV HWrg 5 L., i, oERO X 5 IzR
WL IEW OBIRNRIR WY, BralmES A2l L TH
W22 W SLHE A G E T 2 FIXREETH 243, IRk
OARTZEEORIEBFEAE LT Ic R T, sk
FEDREG-L TV B0 a W54k & LT, 5,
il 5P OBUERIFIII R ENDZRE DD EEZ HND,

1. DUREERALIE Z SR ZERHIC L 0 PR T 8% E2 =
U< AN THEA L 2.
2. = U AINEIEEEMH Y AR ITIRELLEL (0.2

%, 3043) L7cBa, Mokdsmgiia iy,
FRRBIRELLE I N,

3. ZRIERIH Y OIREED 4 25 6 [ TITMLRH
N Z o7z,

4. =V AZREEAINTN LRI & 0.4% T
30 PR OREIE ATV, 8.0 mg L' &7ed k
S8 A WL AKIZRINT 5 Z & T, BUiEik
ALIE & I Xh B OB EFRHZMHIT 5 Z L3 T
X7,

#o O

KGR D T2 DI AR — 272 B N ERBRIN & T2
BETEE, BT, L EANRINERLFEICONTE
HEwp TRERZTHO R B)IaZEA M S HAESIA R
WCEEHHL B ET,

X B

WO (1998). LTy - 7 < RINTTEE
L 72 SHSEHRALAE 1T D W T, f & sk, 35,13-18.
Alderdice, D. F., Jensen, J. O. and Velsen, F. P. J.
(1983). Measurement of hydrostatic pressure in
salmonid eggs. Canadian journal of zoology, 62,

1977-1987.

PHERIECRE - B - AR 8 - dekTREt - IOTRE
(1998) . BRESHRALAE DIFEAEIRIN. M &Ik, 35,13-18.

JIAFZ (1975). /KEESAMHE 22 B EiRam, AT
JEA:PE, 270-272.

ek K% - FHHH (2008). FkAHIHIPREEIC X
% G SN AR AL SE T R K EE AR, 1,
43-47.

FERE N HEE S0 - £ TR (2005). 7k
3 E9N - BRREERALIE R K QR dUps R o R~
a7 )b, 3-12.

KR - IR SRR - REPRES, (1934). VEilfE
fEme AL st I o T A A, AKRE IR A, 1-140.
BRI — (2005). S0 - £THIOINK. ST ETEMR

Y 2 & — A, 29-43.

SHIEZ - KUV - LSRR A - ISR - W2k
% (2005). #7 7 A N—BREIL LD =V < A
DI RN EIROBR. AFEHIZE, 40, 81-86.



	表紙
	目次
	Abundance of salmon carcasses at the upper reach of an adult salmon trap
	茶葉抽出物と銅イオンを利用したニジマス卵管理
	尻別川本支流におけるサクラマスの遡上時期
	サクラマス稚魚の炭素・窒素安定同位体比のターンオーバータイム
	水生無脊椎動物を与えたシマウキゴリの餌料効率
	投稿規程
	奥付け



