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1.1 BRIY

RE 100 g &4 2 W8 E Pk, KRESEAREEY
BEHLY o a D40, B4R 4 TEE, E 16 MR
BHT, §RLB KGR 30 B,
1.2 |iL&Em

W E X :1999-11-2¢9
eEW A TER(1967- ), B, )IFE KA, PEREHER AN
KT, AR EEER S HHFR.

EAMFBEM F ' 30.Cu? " 15, H,0, 600 mg/
kg MO.3%EK, RABERE, T(37£1) CEHBT
Bk £EXRFSRTRERIIE4LDE
(POV) 4537 59.28,118.79 #1 189.37 meq/kg &Y
Eietam, 45IRE X pL.P2 # P3, KL F #RE#
AMHRA), SFEEE AR HERNEAR
#1.

1.3 RERAR

FE 24 404k 2% Bl R R RN 3% Y A A
(POV 1.28 meq/ke) T POV 5+ 8124 59.28.118.79
1 189. 37 meqg/kg WE &M, B F.PL.P2 # P3
A, HEAEAR. BEQ 32.00%, BB
10.00% . T ¥y 44.00% , BiRRAT X 4. 70%, &AM
3.00%, 35 3.00%, BRBE 45 2.00%, P
R 1.00%, BAERTUER 0.20%, iLAEM 0.
10, BIHAT ATIE4LRE 15.30(k]/g), HLEH 4.
91%, MEAR2.79%, EARL 1.02%, 9 2.11%, B
0.74% ., tARHHEET-20C T4, RN aeER
Bkt 1k,

1.4 FFEE

RAWAKFEAELG AEARZBKERR
AR 100 L. KBRS AR 2 K (8:00 BFH
15:00 &1 %), BRBREBEAKE 2%1t. BH
FHREFR B 1 K, K 24 ~28C, BHE 6~7 mg/
L H#<0.2 mg/L. FHILIH 15 B(1998 F 6
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1 FHAMBLIER
Table 1 Oxidative indices of oxidized fish oil

Fagik] POV/ TBARS/ it/ B/
Treatment {meq-kg!} (MDA mg-kg™ 1) (KOH mg-g') AV (0.01g-g") IV
F 1.284£0.01 15.52+6.85 1.1820.02 157.48x0.44
Pl 59.28 £ 0.64 491.19+32.24 1.47+0.01 158.09 +0.98
P2 118.79+£ (.12 1282.55% 165.24 1.65+0.02 151.35+£1.11
P3 189.37 £ 0.66 2066. 14 £ B8. 58 2.75+0.02 144 .69+ 0.94

#H. POV — A EAWE Peroxide value; F — Fresh fish oil, Pov 1.28; Pl ~ Treated with POV 59.28; F2 — Treated with POV 118.79; P3 -
Treated with POV 189,37, TBARS - @AY E L BEME R Thiobarhituric acid-rescting substances; MDA — A — B Malondialdehyde.

1.5 WEisRSE®
1.5.1 BHHBEWEYE

(DAMKSE BERTTHERET4EA
HPLEE IR T 2 000 g B> 10 min, /40K i 38 54T 1
MREIEHIRE S, F4CHRE. HgmP RN 1% 0
HERE, BREBERYNBRET 5 ml ZEAE,
FIrCHBUT. RS, ¥4 BEHNBRETN,
il AR % i

QYHARSKAIKBET BELR1 i K
FR P (HBRTE AN REZMB/ARE) (Poly-
sciences, Inc. , Warrington, PA, USA) FIL 32 #6 &, %
FSAMRERSE L ERQSC)IBE | h(3kS
B4 e B2 50:1), 28T 2 000 g B0 10 min, 3T
A PBS BRAE, BH, 81 MRS k.

(R)RYHS R B HBEE(Giemsa) 31
BPFMEARES THETUER, KitH4RE
BB 4 o Pp ) T SR B IR A (1), HA RN

FTRESH(PY %)=

100 A F AR £ 575 W A B 20 AR
100 PR

FREH(I) =

100 8 SEWH B M F LR
100 2 5FBHEHHR

1.5.2 SREM HEAKSEKE (Aeromonas
hydrophila, B B PR I K= 462 ) LR R A
B, BEPAHENTEABREIEFRERER At
HEABREESH., FMEHT 2R, FRAEGR
HEH300 g, F1RAET 199810 A6 AF
HONSEERENEL s B4, sERANEETE
ST BN 10° CFU/ml B 0.2 ml, REABHE
FETHBAESHAKEMN, 3 dEREET,
T10 A 10 RFERABEEHEREN 10° CFU/ml

X100

B 0.2 ml, ZJEWRE 7 4, iR IR T ER, W
EREKEREFAE(21£0.5)C., B2 RAEE 10
A23 8, WNEGALESA ¢ EREMEE 2 EETRENE
HUs Bfa, BN 10° CFU/ml FE#E 0.3 ml
BB TLHELEMKREN, WESs 4,28
FHRFE TR, #E R AKRFRFTEQ29+0.5)C,
1.5.3 EHREN TEEOLHEAH4 BRI
MEREEA 0 A7 R, G4t R
#OBCE TR 35 LKWERHE+S, EAFESEHT,
BAEAENLEEREXERE I, 48 it 300
km, Bog#FE) 7.5 h(1998 4510 A 14 A 11:00 B E
18:30 B, SR 16 ~18T), IRE X W E J5 7 B F it
REFE TR OEER S L, (Ui a) ., R, HE
TAHFHEM, W 24 h WIETHL '
1.5.4 Kt GBHWBRMAVIESEIIRM], &
W IV) RAE R ERE YW TBARS) f POV
5% CR[351H#17.
1.6 WiEsE
ASASHHuBARAE LT, P ERKE
A LSD &,

2 #R

2.1 FiHEmITAMBEEEENEE

BB EAAMETAARERE S H
(Pp)(P<0.05), Pp BB SEAMELEERR
HH—B, POV X 189.37 meg/kg BB KB
fal Pp Bik42.50%, B F8F 7l 88.89% (P<
0.05), FWER(IDAERES Py BB,
HBH I HRE(P>0.05), FERRME. HAaks
MEAEYRBT, ABRFUE R, ARe
FEREKPER, RABLTRBRE.
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Table 2 Effects of oxidized fish oil on phagoeytic activities of

lencocytes
Lk b TR/ % T
‘Treatment P Ip

22.50+3.19
24.50+5.80°
P2(118.7%9) 38.32+8.47 1.80£0.11°
P3(189.37} 42.50+13.23° 1.80+0.16"
» FEREERA LY HE (meg/kg), T 3 Fl. Values in
brackets indicate peraxide value{POV){men/kg), the same as table 3.
FPAFRTIAEEETERBF(P<0.05), Values with

different superscripts on the same colutmns show significant differences,

1.84+0.38°
1.81+0.16°

F{1.28}"
P1(59.28)

2.2 RASMAEHRKRENENOEN

A1 85, 5L REED, SABARAERAR
E(P>0.05), 8 POV 4 59.28 1 189. 37 meq/ke
MR AL EA R BT ERH 57.14%.

90 r
30
70 r
60 &
50
40
0 r
20
10

FET:%E/% Montality
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<0.05), HFL POV X 118.79 meq/kg B LA
AT REH, 7 70%, BHEA 250%, BE
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PRSI A R, LARBRRE A
Ak #8190 T I 390 4 T B R R 80 8, HL 0 I I SR
g £C
2.3 SLamRERIERNRENTHER

23 R, WA 2 oRiE S iR BN R El 5 iR
FETRALRE G 24 h A EY o, MEAAH
A BAN AR FRERT. BALTARESR
AREHTEHAH, BERBEERT . ER AN
KR4 T R BRSO, S8 8 AN B R
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1 WASREENREEESNTE
Fig-1 The carp mortality afier injection with Aeromenas hydrophila
HHEAHARETEEREREE(P<0.05), Columns with differemt letters show sigmificant differences{ P<0.05}.

®3 BOERNENERETE
Table 3 Carp mortalities after transportation stress %

= Ui A 4 U h TR
Treatment Close-to-death ratic  Mortality within 24 b
F .0 0
Pl 21.43 7.14
P2 7.14 3.57
P3 21.43 3.57
3 it

R BB R B T HUA SR M B B &
B, BHINER 1gM —FARBLRED, SR
SRR ARARX T B e B U, BX T AR
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A AL O o 4R BRI L 4 R A 3 6, BAR Mt A
MARB YN, EAELRRER, Z2FELTRE T
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ShF B BORZS A B R T R, LR RS O
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RIS RE A AT 5202 B R 3 B BE H LB, X — B SE
KT W IERE,

TEAR AL £ o LR R B S A 56 2 K
W, AT EERATHE 1R FRAEEHY
|, —-REEXGT, ZEAAMEF AP HE
FI BB 7 — 7, KRB N KSR R
FEE I, ATiEE MR M0, EARE 1K
MEREERER TR THER TR, fRAE
B2 KMEPHAETHRMETS 1 K, XATERSESH
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E and oxidized fish oil on the nutrition of rainbow trout { Saime

Effects of oxidized fish oil on anti-stress
abilities of carp, Cyprinus carpio

REN Ze-lin, ZENG Hong, HUO Qi-guang, GUQ Qing
(Feed Research Institute, Chinese Academy of Agricultural Sciences, Beijing 100081, China}

Abstract: Juvenile carp (2 years old, average body weight about 100 g) were fed semi-purified diet supplement-
ed with 3% of fresh fish oil (Peroxide value POV 1.28 meq/kg) and oxidized fish oil with different levels of
POV (59.28, 118.79 or 189.37 meg/kg, respectively} for 15 weeks. The lencocytes of fish fed oxidized fish
oil diet exhibited elevated phagocytic activities(P<0.05). This revealed that the non-specific cell mediated im-
mune response was increased, therefore the fish were in state of stress. Two kinds of stress tests were conduct-
ed, including bacterium-stress with Aeromonas hydrophila and transportation-stress with 7.5 h train way, 300
km long and air temp. 16~ 18T . The mortatities in treatment groups were obviously higher than those in con-
trol fed with fresh fish oil. The results verified that the anti-stress abilities weakened when the fish are in state
of stress due to dietary oxidized fish oil.

Key words: common carp; oxidized fish cil; stress tolerance
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