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Abstracts: Electro-olfactorgram (EOG) induced from olfactory epithelium was recorded to investigate
effects of several short-chain peptides (GSH, L-Alanyl-L-Glutamine, L-Carnosine, Glycineglycine and
Aspartame) and protein hydrolysates (soybean hydrolysate and fish meal hydrolysate) on olfactory
response in tilapia. The result showed that EOG response induced by stimulant was a single-phase
negative voltage, and it reverted to baseline soon after the stimulus stopped. The EOG amplitude induced
by GSH was the highest among the short-chain peptides. And it was significantly greater than those
induced by other peptides at the concentration of 2 mM (2 < 0.05), as well as S mM and 10 mM (P <
0.01). EOG amplitude induced by fish meal hydrolysate was significantly greater than those induced by -
two kinds of soybean hydrolysate. And the differences were significant at the concentration of 50,
200mg/L. The results suggest that olfactory epithelium of tilapia were more sensitive to GSH and fish
meal hydrolysate.
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12 RFIOESR  ADIREREAMHIK (Amresco A 8], 40 > 98%). WA (RERXRBFIZER
NF], AEHN 99.4%); ALAK (Sigma, 40 >98%). WHEAL (Amresco AT, A >99%). [
FREE (NutraSweet 22 7], N-L-o-K [T R E-L- 2R N R L FERSEE N 99.3% ) R EPEE N 0.01,
05. 0.1. 0.2, 0.5, 1+ 2. 5. 10 mM. FRAERIBE N 2mM ) L-B B ER VAT -
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Fig 1. The EOG determining setting
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T RFENKRIEA 75mL/min. BB K TR G A FINRFE KA 2Bk 29%, 55—
A, Lh2mM [ L- B RMRREE 1 EOG RN 100%, sKEE & MRS Ao 1 Boss, 5
ZAHF, Lh200mg/L L-BREMRRET L EOG R NBEN 100%, SR %-Fh R SR R RIS
1.5 BIREIGETHT  FIA SPSS 10.0 BN HEEHAT AT, RIS B R A PR HERE TR, p
fH&4 0.05, % P{H/NF 0.05 B, HI0 Pk 0.01 HTEH

2 4R
2.1 JURF R S0 /MK S5 & i B 4 £ IR e

DA IR/ AT VORI B0 7= 2 1 R e R — AR £ LT 2R 8 R R e B R B
HATERIE BT, RIEREH R AR, A RRKE FIRIEH 50%, RESBHEBIRLNE (O
B2,

Spt
480<

; Fome
mo

e

e
{somo
o
i
¢

assZ ", o \ i % e i /
a7 S Y : ﬁ‘ E 7.
s 2 ¥ sl
258% . : ! |
: . \/ {
2053 : - | / '
= il

Prail]
oWl
uif
Z
G

Bl 2 DRt R B R JUR e AR /N PRRI ™ A () L e
Fig 2. Tilapia EOG responses induced by short-chain peptides
HE: (D BHAREh R+ RIBORE 7, BIIFRIE A “GLU 0.1°% R HIBIKRAE % 0.1mM #9 GLU.
(20 EEHHR T —/MEER 0.51mv, G —/EFT 5s 1 H.

B F /NPT [k B 6 59 4 £ L UGS 26 (1 EOG B 2mM L-4 SURB 10 i S I G LR 1o

RIBIARBELE 0.1-1mM 2[RI, £ /MK EOG RN 3EHA BEHER(P >0.05) 720
B, AR5 GSH RIM™ 4 EOG RVIEMEBEAFUHEM. Nk SMirmaa=fk ¢
0.05), AMM, GSH LURAAZIZ I, RN, NISMFCHZ 2R REE P >009
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£ SmM B, AR5 GSH R4 EOG RNVIBENZZE K TFXHEM. UK. BT EE#HUR K
AR (P<0.01), AEMYS GSH Z [, XHEM. VL. FITEHUEAS k2 AERAE
% (P>0.05); HRBIREZEEF 10mM B, AR5 GSH Fl¥r=4 EOG R NIBMER EEXFHE
PUFH/MEE (P <0.01), THE GSH B3 KT GLU (P <0.05).

BRER UK FM/NEG I EOG KN IEE &M E R E T Em Ex 8 LT, 2/EK
RN, FEAERLRFBIRECEAN, RMBEZAEHA—MREKTF. HEKE X (mM) 5
P EOG MMNIRE Y (mv) FIMXARBEMARRENEK 2. AT iHERIBIRMRE, KRk
EH 0.1-1mM (WHIEKRE X (mM) 5%k EOG RNIRME Y (mv) MHKXHE (LE 3). L-
BRER: 7£0.1-1mM JEE A, EOG N 1@ M E RIBR E N A R X (B4R EE (P>0.05),
7 2mM i, EOG RMIBEEES TR T ImM LIAMNRIREE, FHAEERBIREL4LETIE, EOG
KRG ZE D BEFIMK (P<0.05), MIEAXGTTE y = 05378 - 0.0579 e KN BIIKE N
0.11lmM. GSH: 7£ 0.1-1mM Yu[ N, EOG RMNIB(EMERBERENF EmE R, BERAEE (P
>0.05), MRPIRELE 2mM B, EOG RMNIBME BE & TRKEL, FHAERIBRE 4T &,
EOG RMNMIBMHZF BEIBK (P<0.05), RIEMHKXFEy = 0.674x - 0.0041 HEE H KN B H
0.006mM. AR, WK XUH AR, FIHTEE: EOG RNV 2R MFIEKBE. 0.1-5mM 2
BRNEZRAEE (P>0.05), 1-10mM RNEEZFAEE (P>0.05), 10mM RNEBER
F0.1-0.5mM (P <0.05), HRIEARRTFEHER RN E B{ELE 0.01-0.06mM 2 [,

R 1B T EARER B =EK EOG X RLIEHE, M+SE, n=5
Table 1. Tilapia EOG amplitudes to short-chain peptides, M£SE, n=3

Fil &
wE GLU GSH [y MLk WH &K Ay 3 B P
(mM)
0.1 0+0% 00" 0+0% 0.14:0.14" 00" 0+0% >0.05
0.2 3.31£1.25% 4.00+1.50" 0+0% 6.16+£5.85%  9.67+6.05% 2.49+191%  >0.05
0.5 7.97+2.28% 7.42+3.42% 8.70+5.41% 6.99+3.22%  10.56£5.47%  4.93£3.79%  >0.05
1 34.83£11.35™  13.97+2.89%  38.73£17.42% 13.98+4.33™  17.48+5.83™  19.56+7.35™ > 0.05
2 1000 97.07+18.43%  44.46+3.78°%  23.50+£6.46™* 16.43+7.47™  26.39+8.94™ < (.05

5 289.06£57.92% 385.78+38.99% 55.65£22.21%% 21.72+8.23*™* 29.83+14.57™* 33.17+11.18* < 0.01

10 387.43x17.59" 485.62+41.31% 78.10+21.35%  40.28+22.45% 47.82+21.59% 46.11£17.57* < 0.05

10 387.43+17.59" 485.62+41.31°  78.10+21.35°  40.28+22.45° 47.82+21.59° 46.11x17.57* < 0.01
E: R—fT8EE LAAMRFR (2, b o) MRFERAEE: F—FIEEEALATHERLE (v, x, v, 2) IRRERAREP>
0.05).

F 2 /PIRRIERRE X (mM) 5% M EOC RNEE Y (mv) KIARXKR

Table 2. The relationship between short-chain peptides stimulating concentrations and EOG

amplitudes of Talipia

W) KRR KRR R

Glu y=10.5378x - 0.0579 0.99

GSH y=0.674x - 0.0041 0.95

AA Rk : y = 0.0284x + 0.0247 0.97

LK y =0.0237Ln(x) + 0.066 0.96

HE K y = 0.0385x + 0.0204 0.99
b y = 0.0437x +0.0461 0.97
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R 3RRBIRE X (mM) 5 EOG RNIEE Y (mv) BIFESRIT TR LA R R 8 ok
Table 3. The relationship between short-chain peptides stimulating concentrations and EQG
amplitudes of Talipia in low concentrations

Y (EIREE (0.1-1mM) HIE)778 HX<EHR B (mM)
Glu y = 0.5378x - 0.0579 0.99 831 .o
GSH y = 0.674x - 0.0041 0.95 0.006

S iy y = 0.0663x - 0.0033 1.00 0.05

JULAK y = 0.0237Ln(x) + 0.066 0.96 0.06

R K y=0.18x - 0.01 1.00 0.06

Bl 357 B y =0.1094x - 0.0012 1.00 0.01
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Fig 3. Tilapia EOG responses induced by hydrolysates
E: BIPFRS RIS+ RIBIREE”, BIIbReh “a 20”7 RoR: FIBIRE 4 20me/L 19 a #15T;
B FPAA G/ AMERTR 0.51mv, AT —/IMERTR 5s . a: KEBMEY: b FEehk: o &
W R :
L 200mg/L K L-A BRI 1) EOG R IEE N 100%, RILEH BN RIBoRS, 4
RN 4.

FERIBIRAE S 20, 100, 500+ 1000, 2000mg/L i, =FhEEARMIRIEIEE EOG RN{EE R
AEFE (P>0.05); 50mg/L N, EMEMEYSIFEN EOG R MRS & T HE NPIR K S BHEY
(P<0.05); 200mg/L W, f¥ERYEIHEN EOG RNIBEEX R T KEEEY A (P<0.05):
#£ 100~ 500, 1000mg/kg i, EXERMRYISIHEA EOG RMVIEMEE AT HEMmM K SIEMEY, HE

FAARE (P>0.05). EHMNRET, WM ASERYNRIBIRERYTEE (P>0.05),

=R R EOG R MR (E 48 2 W1 S FIE RO, I BLAE A S26 ) ok B Vi F
W, RMIEEREHR— DM EKT. FERE X (mgL) 5% 3kt EOG Xt RNIEME Y (mv)
MR TRREEHRRBNER 5. FTRKENAEHEMBEY A R~ ER EOG K NIEM HE:
20-200mg/L Z [MRIBE R EFABFE (P >0.05), 500mg/L BF & T 20mg/L (P<0.05); 1000mg/L
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EEET 20-200mg/L (P < 0.05) 2000mg/L &3 & T 20-1000mg/L (P < 0.05), HIEIEHFEHE,
RIBABIHEE R 12.6mg/L, F¥yEEfMEYE 20-100mg/L 2 7R EE (P > 0.05);200-1000 BE&HT 20mg/L
(P<0.05); 2000mg/L X EEFHTF 20-100mg/L (P<0.05), MIBMHXHERE, HBRIKE L
12.3mg/L. SREEAK: 20-500 225+ B3 (P> 0.05) 1000mg/L 23 #F 20mg/L (P < 0.05); 2000mg/L
X EZE T 20-500mg/L (P<0.05) RIS RS, RBEBIKEN 13mg/L.
&K 4 T RREABEDRIEF 4K EOG A% R NIEE MESE, n=5
' Table 4. Tilapia EOG amplitudes to hydrolysates, M+SE, n=5

R FE (mg/L) GLU KEM@EM A  BRHEERY SRRERK P

20 16.61+7.10% 12.74+11.06% 1.15£1.15% 7.14+2.47" >0.05
50 15.62+7.74* 23.46+12.53% 67.90+10.03°* 22.15+12.942% <0.05
100 44.80+6.33" 36.02+6.75™ 89.27+15.01"* 42.35427.11% >0.05
200 1000 37.97+10.59*" 98.00+19.85% 45.68+24.76"%* <0.05
500 364.82+114.96°™ 7739 £0.81% 118.31+41.78%Y 70.82+33.18™% <0.05
1000 694.93+187.48™  109.45x16.41% 155.66+35.98% 97.35+29.49%Y <0.01
2000 962.93+201.96”  198.38+40.10% 188.16+40.38 176.39+38.23% <0.01

E: FA—THELA LAFMERFEE@ b, R REEZNESAREE (P>0.05) ; F—¥%E
P&} 0.05 %0, ALATHRER (w, x, v, 2) ERYIBEZAESREZE (P>0.05) .

R 5 BRYRIBIRE X (mg/L) 529k EOG RNIBME Y (mv) HIFEFRXR SRR E
Table 5. The relationship between hydrolysates stimulating concentrations (x, mg/L) and EOG
amplitudes (y, mv) of Talipia

pUb el XA R RIPHE (mg/L)
KEEEREY A y = 0.0007x - 0.0088 0.95 12.6

B ERAEY) y = 0.0918Ln(x) - 0.2307 0.98 12.3

SRAERK y = 0.0805Ln(x) - 0.2066 0.99 13

3 g

3.1 JUFp /RS 2 4k £ R e B B T

X R T B e A MTFR I R, A EOG RIVAHR L S MEBER A4 L-245%.
L-BER. FHER, CRXERNEESEREARMNBS MR EE. R GH BikE 7, R
JERAREIIR L E] 50%H) R IR, RIGHEERIMAER, BB REFIRLE, RNIEHEEREK
BN . AT, A L-A%M. GSH. FIirEF. WHEK. Aa. VUK R LR EHR
VIR BT E XA EIR EOG RN ES Frade ZEFRE AL .

ALK PN E GSH RIFMT=EK EOG RNIE(HHEFIET 18mv, T GLU Frill & &£
17.72mv, HERIZM/NKFTIES &S HE 1mv Z W, 1FBH GSH Xt B35 M s sm ZL AR /e
WAEREE L-AERITR. TH SR/ B 3E 6 RS — e iR EE, REH GSH &
BEBRFT .

BRI R, EFEFRR 100, 200, 400mg/kg ¥ GSH i Bkt 4h SR #H BE M
RHVEE, MAR RS —BARRE R GSH X BN 4 KE DERERER. 4§45 R%
AT ELS R, FTLAHEN GSH B A8 AT LUR L0 A 2K B = AR R E . A S eiTh,
M= A AR R EKAIE.

3.2 ESfRYxt BHE AR

BEAREHEEEABELEE, SHKEN/PK. RBIEY, KELTANEEAMKEE, H
FKfE= BT RSk, TR 0 SRR, fAARMFem, SWETIRRE
KA R B G IR S EEER, 2. BBk RS S Sy X ESHEK,
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o 3-9 MEERRAR, A EX 80.75% U, Bt RN —5E LI SR BRI AT LU B %
R KR FRRIN R, Wi g EE R A BN TPy,
TR N2 AR FE SRR R AT AR B S ERAS R Br K, R UG B AR 2 B X ERGE B A i
B F, ATRERR R SR B NIAR BR 88 R AR . ]

ASEI R, PR K SRR —R AR R R D A K REERA R R RIS, 3t ER
BRONER 2 FI RN, HRE R —RE T B Ay IR BE T EWHERY. RE
o] fE R AR T S A KRER/NKRRERS R, HHERMERE.
3.3 A RBYF=E EOG KN HBURME

fily £y SRR BE A0 A L AEERR L SRR M RERE =ML LR BALA, A1 5H S — R
LAERRLE S 1), Rerio BPMIRE T D AR N5 R AN RERMERN L 11R4E. B
RRY, FEREXFER. LR, SAEERN EOG RMBIKELE 0.001-1mM Z (8", Frade
Ry, L-281K. L-BER. L-¥RER. L-BERX P EOG KN RIBBIRE 4 5
2 10%°M, 107°M. 10°°M. 10°-10° M. HSbAT 40, BRR LS RERNBBER . EARL
B, L-AEM. GSH. WA, WK, XUHEAK. B B8 2 D46 EOG KR HRI#
WREAE 0.006-0.11mM Z (8], Hh GSH [MBIVREERAR, 7 W2 {4 BN GSH HIRIBCR BB,
ERRY S, ERESARYN R R IR T MR Y, 7D 4F AR S Bg i
AU

S 3CHR
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