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1. INTRODUCTION

Fish meal is the main protein source in aguafeed. However, due to climate changes, marine pollutions, and
over-fishing, the cost of this ingredient dramatically increased in the recent years (Lin and Yeh, 2022).
Consideration of sustainability of aquaculture, looking for adequate alternative protein sources becomes an
Important issue. Soybean meal is widely used as fish meal replacer because it is cost-effective and high
availability, and contains rather balanced nutritional compositions. However, several recent reports indicated
that the lipid metabolism were interfered by ingestion of high levels of soy protein, and caused fatty liver and
high visceral fat contents for fish (Lin et al., 2022).

Carnitine (y-trimethyl-B-hydroxybutyrate) functions in long-chain fatty acid transportation across
mitochondrial membranes and yields energy through (3-oxidation (Dias et al., 2001). This nutrient can be de

novo synthesized
should be noted t

metabolism disorc

oy converting lysine with methyl group donated by methionine (Dayanand et al., 2011). It
nat lysine and methionine as well as carnitine are deficient in soybean. Therefore, lipid
er iIs expected while fish fed with the diet containing soy protein. The present study

evaluated effects of dietary carnitine supplementation on growth performance, body composition, and lipid
metabolism in giant grouper, Epinephelus lanceolatus, fed with high plant protein diet. Until now, the rate-
limiting enzyme of carnitine synthesis, I.e. y-butyrobetaine hydroxylase 1 (BBOX1), is still unclear in fish. The
regulation of carnitine synthesis was also established.

o ;g//r/f/%/ oF
- - © L 0 LL
Feed formulation of the control diet x| vioseraaRos | s |F 0 p - }
v O o O -
© = RS
Ingredient % ER 3
= ANOVA p value = 0.327 Y ANOVA p value = 0.614
Fi S h m eal 25 51 Linear p value = 0.032 Linear p value = 0.206
Soy protein concentrate 29
c @ * ¢ L (] () ¢ ]
Corn protein concentrate S S T
- . g oS
Fish oil 4.61 g s
(&) (&)
oo & Oo
Soybean oil 2.1 == ANOVApvalue 0359 | 2 ANOVA p value = 0.537
inear p value = 0.114 Linear p value = 0.224
Soy lecithin 1
: : . 5 _
Squid liver meal 5 2z s : ) <7 E oo
Scallop meal 5 R } o F .
e D =
Alpha starch 7.69 i =2 o
s = ANOVA p value = 0.399 = ANOVA p value = 0.439
Wh eat gluten 5 AN I MAL TREATMENTS = Linearpxalﬁezo.lm i Linear p value = 0.229
 Initial weight: 19.50£0.03 g °
Yeast 1 ' S
rp— -  Triplicate/treatment > { N
Vitamin premix 1 p g; G_H ! s Y=1.17X+25.21, R?=0.90
. . ° o S o= T
Mineral premix 2 8 fish per tank B Bi
) ) S S
Choline chloride 0.1 ° ReCWCUIatmg rea”ng SyStem < ANOVA p value= 0.769 > ANOVA p value = 0.304
. fo) Linear p value = 0.221 Linear p value = 0.027
Methionine 0.22 » Temp: 28%1°C : o
. . . 30 - [) )
Lysine 0.58 ° Feed|ng rate: 2%-3% . 8° ; . ; U . ¥ :
3 . W LL E
Cellulose 5.21 * Duration: 8 weeks 25 25
o O o O
O [
n o w o
S8 v =
. ] = ANOVA p value = 0.751 = ] ANOVA p value = 0.700
Carnitine levels: 0.07 (control), 0.18, 0.83, 1.58, and 2.13 g/kg Linear p value - 0331 Linear p value - 0925
Analyzed dietary carnitine level (g/kg diet) Analyzed dietary carnitine level (g/kg diet)
400 2.0
140
2 iy ¢ ; 5 AOVAD e 0
Q —~ o 1.5 -
= E E S0 100 - ®
© 22 Y=-27.71X+42.19, R*=0.99 = o
+— — A —
% _— ANOVA p value = 0.600 § E’ ; ; % ol
= Linear p value = 0.578 =% %07 S o
o & Qo )
1.4 - RN ANOVA p value = 0.026 2 a8, V=-0.52X+1.32, R7=0.89
- 1'2 20 Linear p value <0.001 S
%) % 9
3 10 - ®e ¢ ¢ ¢ 0 0.0
(&)
£ 087 . ANOVA p value: 0.258
S 0.6 1 40 k=) _ Linear p value: 0.015
3 _ q.a C 1.5 -
(0] 0.4 A AN_OVA p value = 0.015 c T o=
L 5 ] Linear p value = 0.077 e 5 O c
0. : ﬁ 30 - Y=-11.03X+12.84, R*=0.69 E < % - -\.\o
° 2 58
-~ Ty S~ -1 Q
S 15 * ® E (] . - D % Y=-0.52X+1.23, R?=0.98
> c =) é T D 05 -
Bk =R~ ANOVA p value < 0.001 o
ﬁ § 10 e Linear p value = 0.001 o
g 5 0 0.0
=T 5- ANOVA p value = 0.669 i
5 Linear p value = 0.729 - ANOVA p value = 0.001
2 =) 1oq® Linear p value <0.001
20 2 1209 - 2 ’
E X~ 0.8 A
ANOVA lue = 0.448 100 ~ O ¢
>3 15 Linear E 32.32 =0.237 é Y=-0.36X+0.93, R?*=0.95 g % .
g = S =1 oo Y=-0.36X+0.93, R*=0.95
0a 1o-§! = 60 A 3%0.4-
2T E [ E 5 T o
=35 54 & <0 9 ANOVA p value = 0.001 T oo
@ 20 - Linear p value <0.001 =
0 . . . . o 0.0 . . . .
0.0 0.5 1.0 15 2.0 2.5 0 0.0 0.5 1.0 15 2.0 2.5

Analyzed dietary carnitine level (g/kg diet)

4. CONCLUSION

B Results indicate that dietary carnitine supplementation
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