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Ingredients Cellulose Glucose Maltose Starch

e BN Ny A= =N
Lﬂ*’l‘ﬁzﬂ i% ) Anchovy fish meal - Peruvian” 45.28 45.28 45.28 45.28
Casein 21.4 21.4 21.4 21.4
Salmon oil - Chilean” 8.32 8.32 8.32 8.32
Vitamin mixture” 1.5 1.5 1.5 1.5
Mineral mixture® 1.5 1.5 1.5 1.5
Soya bean lecithin 4 4 4 4
‘Maize starch 0 0 0 18.00
Maltose 0 0 18.00 0
Glucose 0 18.00 0 0
Kﬂellulnse 18.00 0 0 0
Analyzed compositions
Dry matter % 92 90 91 92
Crude protein % 52.27 52.32 51.51 5215
Crude lipid % 15.50 15.43 14.92 15.36
Ash % 10.41 10.49 10.76 10.15







Table 3

Growth performance and Specific growth rate of giant grouper larvae fed with dietary

different carbohydrate sources for 21 days."

Final weight (g) WG%” TGC (% day ')’
Cellulose 3.58" 4237° 18.0°
Glucose 2.55° 3167¢ 16.6¢
Maltose 2.86° 3746 17,4
Maize starch 4,13 52922 19.0°
Pooled SEM 0.19 254 0.3
P-values 0 0.001 0.002

1 Values are means ( £ SEM) of three replicate cages, and values within the same column with different letters are

significantly (P < 0.05) different.

2 Weight gain (%): 100 X (final mean weight —1initial mean weight) / initial mean weight.
3 Thermal growth coefficient (TGC, % day—1): 100 X (Ln final fish weight —Ln 1nitial fish weight) / the experimental

duration in days.



Carbohydrate DPH  Trypsin Lipase enzyme c-amylase
SOUTCes (Umg 'protein) (Umg ‘protein) (Umg ™ protein)
Cellulose 36 187 570 1555
- 7% = T AL I 2R R P 6 1 T 7 4
Gl 36 194 592 1551 o, .
e 43 269 774 1548 %éﬂ*ﬂ%%*ﬁ éﬁ ’ fﬁ'—? Eﬂé{fé*ﬁéﬂ*ﬁ Hﬁ /ﬁﬁ
500 490 821 1529
Maltose 36 193 579 1552 =| %,r_ﬁl_ % =
43 270 765 1544 S 7t o
50 567 B5E 1535 TR e e I B s
Starch % 211 587 1552 TR VE Ry H AN SE 28 Wi 2H 1) A 0 g P v
43 270 774 1546
TR I iy o g HEREESTA4ERA, HE5HEEAMLL,
Cellulose ERR 34_&.1 ?&gs 1544 HEH)?E?§‘I~$?£%‘EK%%% o
Glucose 318% 7298 1543 Srip s T . . D s e
Maltose 343" 734" 1543 iR @ —VE R BT TR AN 52 e B HE IR B s
Starch 34078 744" 1544
Th 19= BHE 1
43 270" 770" 1547"
50  544° B35 1532°
Analysis of variance
Carbohydrate sources  0.017 0.01 NS
DPH = 0.001 = 0.001 = 0.001
Interaction 0.002 0.002 MS




Trypsin activity Lipase activity
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Fig. 3. The relative mRNA expression levels of hepatic GLUTs (GLUT1, GLUT4) genes in liver of grouper larvae fed
with different dietary carbohydrate sources for 21 days. Relative mRNA expression was evaluated by real-time
quantitative PCR. The gene expression of the cellulose group was set at 1. Values are means &= S.E.M. (n = 3). Bars of
the same gene bearing with different letters are significantly different by Tukey's test (P < 0.05). GLUT1: glucose
transporter 1; GLUT4: glucose transporter 4.
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G6PDHZZ 5 gl e & BT L 75 ) — MOt B (Enes®s, 2009) o FEX A 7T,
SHA4R, LT KRk mmRr s, s &1 HEG6ePDH
mRNARIEKPEEE, X—ER5% A (Cuigg A, 2010) , Filt#Ef (Hungfl
Storebakken, 1994) FIRKIMHEAT . (Enes®, 2006) #H[E. XA[REZH T 544K,
22 o R B B K VE R Tl MR AR B, e A T PR s IR T s R S S . AR, AESEk
i (Enes%%, 2010) , Z4x%dFfh (LinflShiau, 1995) FIBF A4 PEf (ShiauflLin,
2002) HOMLEL R SE FER B, PRI e Ry 1) fh LG TR MR A8 1) f B B S Y GOPDHIE
Mo FHAS RIS Rl ge 2 BT b, IR KHT B A SZA8 25 1F AN [R]3E B -



Jat&, EFLsIY) (Mcgowanss, 1995) LLJUTEE (Teerijokisf, 2001a) , #§fH
(TeerijokiZ, 2001b) , 5&E%fﬁ (Jensen%§, 2006) %5—ULfsr, GLUTIRE #iaH
) il LA B AR UV E . X AT BEEB RS T EAWT ST, JHGLUTImRNAZRIA/K-F
RIFAAE, I HAZAF CHORIE 52

GLUTA/E =35 B s e & b A S h RS EEMERH (Kamalama®s, 2017) . H
AR FEER B, FEARAS AT A I IE A 23 Al B GLUTA R JE R R I, BLAR DLRT X e i,
fieg 81 AR PGPS AT 7R B GLUTA 32 E7E JR I s UK 2O e, LA G I 23 58
%5 (Planas 2000; CapillaZs A, 2004; HallZ N, 2006) . faM2szik, 22200k £ KiE
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