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Effect of dietary organic acid products
and essential o1l products in growth
performance and antibiotics
replacement in olive flounder

paralichthys olivaceus

Gunhyun Park

Department of Eisheries Biology, Graduate School,
Pukyong National University,
Busan 608—737, Korea

ABSTRACT

The present study was conducted to determine Effect of
dietary organic acid products and Essential Oil products in
growth performance and antibiotics replacement in olive
flounder paralichthys olivaveraging. Fish averaging 3.5 £ 0.05

g(mean = SD) were fed one of the ten semi—purifide diets :

,ii,



Diet 1 ; Control (Con), Diet 2 ; add antibiotics — 50mg OTC /
kg body weight / day(Antibio), Diet 3 ; Add organic acid blend
A — 4g/kg diet(OABA), Diet 4 ; add organic acid blend B —
4g/kg diet(OABB), Diet 5 ; add Essential oil blend — 0.25g/kg
diet(E00.25), Diet 6 ; add Essential oil blend — 0.5g/kg
diet(E00.5) for 10 weeks. There was no significant
differences in weight gain(WG), feed efficiency(FE), specific
growth rate(SGR) and protein efficiency ratio(PER) among fish
fed all diet. Total bacterial count in intestine. showed that fish
fed OABA diet, OABB diet, EQ0.25 diet, EO0.5diet and Antibio
diet has ‘a significantly lower 'than. fish fed Control diet(P
<0.05). Fish fed organic acid, EO or OTC supplemented diets
in this experiment' tended to decrease count of Vibrio spp.
compared . with - fish “fed control diet without ‘any added
additives but-these-differences were not significantly different.
Challenge test showed: that fish fed- Antibio diet, OABA diet,
OABB diet, EO0.25diet and EOO0.5diet has a significantly lower
cumulative mortality rate than fish fed Control diet. There
were no significant differences In GOT, GPT, cholesterol and
glucose among fish fed the various diets.

In conclusion, the results of the present study indicated that
dietary organic acids or essential oil has the potential to be

used as an effective health management practice for preventing
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diseases caused by Edwardsiella tarda in olive flounder. But

bio—availability between OABA diet and OABB has not different.
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714+ lactic acid, citric acid, formic acid, fumaric acid
To® JIERAVIE THA = B2 AFEY AWAbeltt. olg gl 7
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pepsinogen®] pepsin® =] HFE FHxlste] @A amino acid,
mineral S5 /AT 4 A (Omogbenigum &, 2003 ; Mroz
5, 2000 ; ¥ 5, 2005). Pepsine F7|Ake] AU, A5 AF
59 T, Y=, 7He P, mineral¥ P FH soll FFS
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-850l 7I%a(Son ., 2002)7
ol FeS HAo] B 7|ss FYAZITE Baruah & 2007;
Hossain & 2007; Sarker & 2007; Luckstadt 2008 &<] X ilo
o3t ko AlR U f7]AF i I EsHAle] MUk AFEH, AL
5 o]&E S7F H WA a7t Sl Ao r wagkal v 3
ARk ol 3k gy oF H A7l THUIAe SRl wEt
Gt 7 A (Luckstadt-2008).

Essential oil> H&Hox AW X85 HHOE A F7tolA
A= e E T WA de AEolA FES BEFE T
th. Essential ol Al&4 HALE2A F54, AW F8474, 3
Ao Wdo] YEA ol HE LAIE HA e FAAE U
At Ed7 we Ayl M3xa k. Essential oilS AR A
F, astas 2H, "19 e & Aol e (Adams, 1999;

Wenk, 2003) A9 AAolA IARE FAe U1l (L



perfringens® 215 AL (Mitsch 5, 2004), A 7oA
A ko] tiabet Astad AL 2 AR FES v A (Lee &,
2003), Essential oil < 3}  Grapefruit seedollA] F=53h

bioflavonoids©= =48 ¢ dooA ilst z2H&

o
o
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2
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o™ (Rao &, 2003) Echinacea purpurea = A|X SAX4LS A 3}A
103 R (ERF 5, 2004).
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diet(OABA); Diet 4, ¥3+47124 B H7+ - 4g/kg
diet(OABB); Diet 5, 3+ Essential oil 7} — 0.25g/kg
diet(E00.25); Diet 6, 3 Essential oil A7} — 0.5g/kg
diet(E00.5) & =™ 50%, =A% 10%, IHA= 154 kl/g &
2 gEo] A Axr|E 4E Y sidlen, JAAT)= sieve®

aeA A §, dEste] —20Cd ¥ BasuA AREskgit

3. oA 27
oA HHL 10579 AP FRTF, AFES FA3] Astel 24
Ak AN & AAEAE SARdn. AdFs § s

(weight gain, %), At&=& & (feed efficiency, %), LA TE
(specific | growth rate, %/day), TF¥&A 2137 & (protein efficiency

ratio) & 2ASIITE G754 FESS ANA S g 2

Weight gain : [(final. wt. = initial wt.)/initial wt.] > 100.
Specific growth rate : [(log. final wt. — log. initial wt.) / days] *< 100.
Feed efficiency : (wet wt. gain / dry feed intake) <X 100.

Protein efficiency ratio : wet wt gain / protein intake.



AubAE-S AOAC(Association of Official Analytical Chemists,
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1995)H o7 BA |, B> A 7 Axyew zud
2o Kjeldahe HZA AZFFH(N X6.25), FAWS Soxtec system
1046 (Tecator AB, Sweden)©o.2 8|3 %Z3)EL A 33Ho

2 77t BAEY.

5. A9 A} T4

AMSAYFE 5 A STEEE MG uk g T E A
kel FAZ] (1 mL)E ARSSto] B glo] vF- dytelA 30%
ojufel]l delg AHEFAT. HAFCJ=FEH dAs A sty ool
2471 AHA e AR dhe] dEFE d4Ed (3,000 RPM
102) 8t ¥AEP 5 16417 ool Akg-3tl o™, Glucose,
glutamate oxaloacetate ‘transaminase (GOT), glutamate pyruvate
transaminase (GPT) ¢} Total cholesterol &= FUJI DRI-DHEM

auto analyzer (FIJIFILM, Japan).Z o]&3}o] #2431t}

6. A MARS 53

g FE T AETY 9 svhMel 2%S ARt A

5 oF 1gS Wo¥E 15mL test tubed] B WdH SHF



ImLE F7lstel A (107HAF 107°~10°7HA] dAH o=
3] 43} total bacterial count ¢ A3 PCA(Plate Count Agar)Hl
2 E Vibrio spp. 2 7Z<$-ol= TCBS ®WjA = Al&3le] o] 34
A AMES ImL A HFAZII 35CAA 24~48A7F gl

HoFS m A& = 7} H39 coloney forming unit (CFU)E A

2% logie & YERSIT
7. 3444

Edward ol ot FAAH-2 Edwardsiella tardaE BHI broth Wl
Aol A 27CR, 24~48A 7+ Ml F3: B S5l 1 X 10° cfu / ml
= dgsto] dEdS 0
HAbol o] | HALIQlS eletr] flal mi FHALE ojAm=FEH A%
= AFste] TSA wi%ste] E. tarda =45 &Helstalt.

FAAE
2 E 283+ SAS Program 2% ANOVA(analysis of variance)

test®  AA G HAGFYxAA  (LSD : Least Significant
Difference) &2 H#3+e] F4 (P < 0.05)= A3}



Table 1. Composition and

diet(%)

proximate analysis of the

basal

Ingredients g / kg diet
Fish meal 380
Squid liver powder 250
Dehulled soybean meal 200
Corn starch 20
Fish oil 20
Vit. mix’ 5
Min. mix” 5
Wheat flour 120
Proximate analysis ( % )

Moisture ¥ §
Crude Protein 54.5
Crude fat 9.5
Crude ash 9.4

'Feed stuffs not mentioned here are the same feed stuffs as

the domestic aquaculture feed companies are using currently

*Suhyup feed Co. ujiryeong, Korea

*Jeil feed co. Hamma, Korea.
‘Contains(as mg/kg in diets)

pantothenate, 150; Choline

Menadione, 6; Niacin, 150; Pyridoxine-HCI,

: Ascorbic acid, 300; dl—Calcium

bitatrate, 3000; Inositol,

150;

15; Riboflavin ,30;



Thiamine mononitrate, 15; dl—a—Tocopherol acetate, 201;
Retinyl acetate, 6; Biotin, 1.5; Folic acid, 5.4; Bis, 0.06
*Contains (as mg/kg in diets) : NaCl, 437.4; MgSO0,7H-O.
1379.8;  ZnS047H20, 226.4; Fe—Citrate, 299; MnSO4 0.016;
FeSO4, 0.0378; CuSO4, 0.00033; Calcium 1iodate, 0.0006; MgO,
0.00135; NaSeOs, 0.00025



Table 2. Dietary supplements sources contents of six different

experimental diets

Supplements

.1
Diets Antibiotics organic acid organic acid

. Essential Oil
oxytetracycline blend (A) blend (B)

D1 (Con) - - - -

50mg/kg bod
D2 (Antibio) — &/k8 POV - = =

weight/day
D3 (OABA) -, 4g/kg diet - -
D4 (OABB) = - 4g/kg diet -
0.25 g/k
D5 (EQq.25) = 8 = .g §
diet
D6 (EOOS) - S - 0.5 g/kg dirt

" Refer to Table 1

2 Antibio ‘group will be fed the control diet with OTC for 3rd,
4th, 5th, 8th, 9th & 10th week only during the experimental
period of 10 weeks (Ist, 2nd, 6th, 7th, week fish fed only the
control diet without OTC)

,10,



3 A3= Table 33 Figure 1~4 o] Yebdch A3 A3 &
ARSARE I 10730 SAE(WG), AEaE&(FE), 418%4E
(SGR), ©ulz H2a & (PER)C] YA dhxT¢ FAA, 714
23tA|, essntial oil BHFEAES H7FsE Antibio, OABA, OABB,
EOQo.25, 18|32 EOps AP TolA 23 XpolS Holx gttt (P
0.05). FojAle] UvAE LA Aol A thxTeF FAA, F7]4E
E3A|, essntial oil HgA|E H7F8F Antibio, OABA, OABB,
EQo2, 183l EQos A@TolA Fest xtolE Holx| edrt. (P
<0.05).

Y vAES B3 A3= AU E=45E Table 49 Figure 5
of Yetidt. dizoll Hl&l] A, F714HE3HAl, essntial oil
B4 2 #7}8F Antibio, OABA, OABB, EQq25, 123 EQ¢s A3
To A FrelstAl W mAE F 5 (total bacterial count)E X
Ao (P <0.05), Antibio, OABA Z18]3 OABB oM & fFolxow
7F S A YERsTE (P <0.05). Vibrio spp 52 A3 Table 59}

ol

,11,



Figure 6 ©] YeFHATE. SFAA, F7]2H53HA], essntial oil &-3HA]
£ H7}38F Antibio, OABA, OABB, EQgss, 183l EQgsol A =o]=
= A%TS HAoy {98 xol= YERLA] k)

&A% Ay= Table 6, Figure 79 YEl WATE E.tarda ¥
5 BFARE & A 4-dilE S AR Y, A,
F 712 =34 essntial oil B AE #7138 Antibio, OABA, OABB,
EQo.25, 1213 EQos AP TolA 7o vl Fo8tA =2 =A
o] WA ek (P<0.05)

4. BN B
ARG 4AT o) WAe B3P 4Tl W Table 67

Figure 8~11¢] WEATF. GOT(18.6~24.4"1U/L), GPT(4.6~6.6
[U/L), Total cholesterol(106.2~117.8 mg/dL), glucose
(20.0~23.0 mg/dL)=2 A A7 Fol Qojr FAHoZ Folsk A

o]E molx ey},

,12,



Table 3. Effects of the basal diet and five test diets on
growth performance (weight gain, Feed efficiency, Specific

growth rate, Protein efficiency ratio) in olive flounder'

Diets”

o Pooled
Con Antibio OABA OABB EOgs25 EO¢s
SEM

WG(%)® 337.0 323.9 328.1 333.7 321.2 321.3 2.8
FE(%)* 101.5- 981 101.3 '101.9 101.9 101.1 0.7

SGR(%)° / 2B 2.4l 240w 243 "280F.N\2.40 0.01

PER® 1.99 /196 197 201 202 202 0.01

' Mean of five replicate groups ; Values in the same row

different superscripts are-significantly different (P <0.05).

® Refer to the Tabler1

° Pooled standard error of mean : SD/v/n.

! Weight gain : [(final wt. — initial wt.) / initial wt.] % 100.
°Feed efficiency : (wet wt. gain / dry feed intake) < 100,

% Specific growth rate : [(log. final wt. — loge initial wt.) / days] X 100.

"Protein efficiency ratio : wet wt gain / protein intake.

,13,



400

300
200
100

Con Antibio  OABA OABB E00.25 EQ0.5

Weight Gain (%)

Fig 1. Average _W_éight gain (WG, %) from juvenile olive
flounder = fed 6 diets for 10 weeks. Values are means from five
replicate 'group Whérg:__the bar have different superscripts are

significantly. different (P..'KO. 05 ¥
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120
A A A A A A
100
80
60
40
20
0

Con  Antbio OABA OABB E00.25 EO00.5

Feed Efficiency (20)

Fig 2. Average Fe"_éd efficiency (FE, %) from juvenile olive
flounder fed 6 diets for 10 weeks. Values are means from five
replicate ' group Where_ the bar have_ different superscripts are

significantly different (P<0.05).
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2.50

2.00
1.50
1.00
0.50
0.00

Con Antibio  OABA  OABB  E00.25 EOQO0.5

Protein Efficiency Rate

Fig 3. Average Specific growth raté(SGR %) from juvenile olive
flounder | fed 6 diets for 10 weeks. Values are means from five
replicate | group where the bar have different superscripts are

significantly different (P..<0.05).
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Fig 4. Average Protein efficiency ratio (PER) from juvenile olive
flounder | fed 6 diets for 10 weeks. Values are means from five
replicate | group where the bar have different superscripts are

significantly different (P <0.05).
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Table 4. Effects of the basal diet and five test diets on total

. . . 1
bacterial count in intestine

diets® Total  bacterial count CFU X 10° / g
D1 (Con) 1.79 + 0.14 *
D2 (Antibio) 1.13 + 0.10 ©
D3 (OABA) N oes ©
D4 (OABB) 144 + 0,075
D5 (EQp25) 88 +.0.04 °
D6 (EOgs) 1.33 £ 0.09 B

' Mean of" five replicate groups ; Values in the same row

different supersecripts are- significantly different (P <0.05).
> Refer to the Table 1

,18,



1.6

:iImI[

Con Antlblo OAEA OABB EOQ0.25 EOO0.5

Total bacterial count (CFU X 10°/ g)

Fig 5 Average total bacterial count in intestine from juvenile
olive flounder fed 6 diets for 10 weeks. Values are means from
five replicate group where the bar have different superscripts

are significantly different (P <0.05).
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Table 5. Effects of the basal diet and five test diets on Vibrio

spp. in intestine '

diets® Count of Vibrio spp. CFU X 10%/g
D1 (Con) 2.31 £ 0.53
D2 (Antibio) 1.47 £ 0.40
D3 (OABA) R0 #,048
D4 (OABB) kb1 =Q%9F
D5 (EQg.25) i8S = 0.49
D6 (EQps5) Y =& 0.58

' Mean of" five replicate groups ; Values in the same row

different supersecripts are- significantly different (P <0.05).
> Refer to the Table 1

,20,



3.00

2.50

Lol

Con Antibio  OABA OAEB EQ0.25 EQO0.5

Count of Vibrio spp. (CFU X 106 / g)

Fig 6 Average count .of Vibrio spp. in intestine from juvenile
olive flounder fed 6 diets for 10 weeks. Values are means from
five replicate group where the bar have different superscripts

are significantly different (P <0.05).
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Table 6. Cumulative motality rate (%) due to Edwardsiella

tarda in juvenile olive flounder fed experimental diets.

1

Cumulative motality rate ( % )

Diets®

Days after challenge

1 2 3 4 5 6 7 8 9 10

D1 (Con) 0 0 0 16 32 56 56 80 80 100
D2 (Antibio) 0 0 0 0 8 20 32 48 48 48
D3 (OABA) 0 0 0 0 12 16 40 40 60 60
D4 (OABB) 0 0 0 0 12 16 48 48 60 60
D5 (E00.25) |0 0 0 0 8 20 32 32 56 56
D6 (E00.5) 0 0 0 0 8 20 32 32 48 56
Mean of five replicate groups ; Values in the same row

different superscripts-are-significantly different (P <0.05).

? Refer to the Table 1

,22,



chellenge test (£ tarda)

—+—Con
A
100 - =& Antibio
~—0ABA n
80 1 —papB
= =+*=E00.25
a*-:-' 60 -
> ~-E00.5
s
o 40 -
=
20 -
0w —m
1 2 3 4 5 6 7 8 9 10

Days after challenge

Fig 7. Cumulative motality rate (%) due to Edwardsiella tarda in
junenile olive flounder fed experimental diets. Values are means from
five replicate group where the bar have different superscripts

are significantly different (P <0.05).
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Table 7. Blood results of juvenile olive flounder fed five

experimental diets for 10 weeks'

Diets”

o Pooled
Con Antibio OABA OABB EOg25 EO¢s
SEM

GOT? 21.6 244 19.6 184 18.6 18.6 0.9

GPT! 6.0 6.6 6.2 6.4 5.6 4.6 0.3

TCHO® 112.6 114.8 113.0 117.8 106:2 111.4 1.7

GLU® 9.0 2147 A0, 209", %0.0 0.9

Mean of five replicate groups ; Values in the same row
different superscripts are significantly different (P <0.05).
® Refer to'the Table 1
° Glutamic oxaloacetic transaminase. One unit is defined as the
amount of enzyme “causing the transamination of 1.0 umol of
L—aspartate per minute at 25Cand pH 7.4 : IU/L
* Glutamic pyruvic transaminase. One unit i1s defined as the
amount of enzyme causing the transamination of 1.0 umol of
L—aspartate per minute at 25Cand pH 7.4 : IU/L
° Total cholesterol : mg/dL

% Glucose : mg/dL

,24,



30

1

Con Antibio OABA OABB E00.25 EO005

Glucoce mg/dl.
B
=

—
=

Fig 8 Average Glucose from juvenile olive flounder 'fed 6 diets
for 10 weeks. Values are means from five replicate group where
the bar have different superscripts are significantly different (P

<0.05).
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1

on Antibio  OABA 0ABB  E00.25 EO00.5

GOT IU/L

Fig 9 Average GOT from juvenile olive flounder fed 6 diets for
10 weeks. Values are means from five replicate group where the
bar have ' different superscripts are significantly /different (P

<0.05).
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1in

on Antibio OABA OABB EQ0.25 E005

GPT IU/L

Fig 10 Average Gf’T from juvenile olive flounder fed 6 diets
for 10 weeks. Values are means from five replicate group where
the bar have different superscripts are significantly different (P

<0.05).
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100 I I I I

Con Antibio OABA OABB E00.25 EO00.5

[=

Fig 11/ Average total cholesterol from juvenile olive flounder
fed 6 diets for 10 weeks. Values are means from five replicate
group where the bar have different superscripts are significantly

different (P <0.05).
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A= AEEATH Ao dpd, A5 HHoR B2 49
AA 7V o AFgE o] ¢t} (Hernandez—Serrano 2005) 34w &
< FAAY Frprkgow e, HT B Bdwso] A W
AE 2 HAa 53] A AA N FA WS e AT Ee
3HAl ¥tk ( De Paola & 1995;-Agers 5 2007). T3F 3
Hr EAER Qe HE Al A FAA Y AHRS St
ol gt FAA ALY . FAE A FAAA thAEH
ot =8g Zl=olal UrH
£ 7|4k} essential oil-> A2 2 wWIH 3
Y 2¥E JHHeEA FAAE gAE =45 stvEA E
Ztg]oh(Ramli &, 2005 ~Zhou &, 2009), A7} ~&ol(De wet,
2005), A Ao} (Lundebye =, 1999), ="} (Hossain M.A =,
2007)5 9] o] Fvl ol}d}t JpEu H A (Lluge H %, 2006)%°]
A Fo wel, F714F 2 essential oil?] FHol wEl 2 AU}
el sk
Aol 1053 gA9 A A Ay SAES 43 A%
A EES 2 il dda g d AFFE fog Apole
HolA kvt Had Ao m=w Algd /7Y H7FE E S
A 3 X ansE g9+ Ao (Gislason &, 1996 ; De

Wet,2005 ; Baruah &, 2007) ©o]ot+= ¥H =2 Al F714He] #H
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7He FElA BAIFCeE fojst AEEX avE HA Rives B
1 (Owen %, 2006 ; Hossain %5, 2007)% YAt} &A|qk o= A

Aglole] FA7](Gislason &, 1994), F714He] 7 %2 HI7MST
(Ringo 1991; De Wet, 2005), AF=9 ZA(Owen & 2006 ;
Sarker &, 2007)%°l Wz} ol oy AAFHEH 7hsA

gl A & AdAAE AL

flo

bl
fol
fifo
-3
2
>
jueil
AN
~
Jo
~
¢ >

=

9 essential H7F AT FoA ARG E0] A E EES Ho

2 essential oile} F7IE HIMAl AAR & &)W HEEHK 29 s
RS Aoz BorEn
AU eSS A% A gzl sl A, FI1AE A,
A 7}8 Antibio, OABA, OABB, EOg.s, ~L&]
il EOos Aol A Bzl H&f FootA & mAE T
(total bacterial count)S. H. M (P <0.05), Vibrio 7 QA=
) z=Ttol] Wl A4, 7] AHE" A, essntial oil H3AE H7)sH
Antibio, OABA, OABB,“EQo.5, 183 EQys A& T7 ZFoj== 4
S ®th. Booth and Stratford, 2003 = oJAWE fH7]4ko]
PEH v ol AELo R GAbo] Hal 1 oA FEEo] AR
2 e pHE ASIAA Aatels Alx7F APEsHA "okal &9

2
i

essntial oil &g

gatyjol ALY E-H71AA(0AB)E H7HeE A wid =y &
g9 Fd47F A A Y= (wing—Keong 5 2009) Ha19b &
A 79 AFsU /714 HIEA A MY A Al Zes s

th= ®a(Alp 5 1999; Kluge % 2006)7F AU
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Edwardsiella tarda= @ARERE opel o] Fo sfgroe] fdshH, £
5ol WA= Ti3EAQ] AHoRA, HTo] FojAaL w7t Foje ==
o] tFA] Sdelth o] Wl 7dEW dd HARRS BH] Fujete
7Rl A Ap L dofur] wiell Axprow szt & AW shelth
AR OR Etarda w75 HATAE & APE A HAME
S AR A3, dAAl, f714F 5EA, essntial oil HFAE H
7}& Antibio, OABA, OABB, EOqs5, 18|31 EQ¢s A @ olA iz
Toll W FeA AL FAREel WAl YEse (P <0.05).
Ramli et al. (2005) = "dahdol ALRW F7]4kAle] & F/<
potassium diformateE H7}s}SlS AS V. anguillarum ol ok
FAAY A YEE S/t Barsd o, W-K NG et al.
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