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Effect of Jerusalem Artichoke Powder Supplemented in Striped Catfish Larvae
(Pangasianodon hypophthalmus) Diet on Growth Performance, Digestive Enzyme
Activities, Plasma Biochemical Parameters and Histopathology of Liver and Intestine
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Abstract

The objectives of the present study were to investigate the effects of Jerusalem artichoke powder
supplemented in striped catfish larvae (Pangasianodon hypophthalmus) diet. The experiment was conducted
as a completely randomized design with five treatments and three replicates: 0% (JAO; control diet), 0.5%
(JA0.5), 1.0% (JA1.0), 1.5% (JA1.5) and 2.0% (JA2.0) of Jerusalem artichoke powder supplementation. Striped
catfish (initial mean body weight = 4.24+0.10 g¢/fish) were fed experimental diet for 8 weeks. The results found
that fish fed Jerusalem artichoke powder showed higher growth performance and feed utilization than control
group. Moreover, fish fed JA2.0 showed the highest final weight, weight gain, average daily growth as well as
lowest feed conversion ratio (p<0.05). However, survival rate showed no significant difference with all treatment
groups with the value between 94.27 to 98.10%. Concerning plasma biochemical parameters, fish fed JA2.0
displayed the highest total protein and total Immunoglobulin (p<0.05). In addition, the fish fed Jerusalem
artichoke powder showed higher digestive enzyme activities than control group (p<0.05). Liver and intestinal

histopathology were investigated. The results showed that Jerusalem artichoke had no negative effect on liver
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histopathology. In addition, intestinal histopathology showed that fish fed JA1.5 and JA2.0 had the highest villi
height (p<0.05) whereas fish that received JA1.0 and JA2.0 exhibited the highest villi width (p<0.05). This study
indicates that supplementation with 2% Jerusalem artichoke powder is an optimal level to stimulate growth,
enhance immune function, improve feed efficiency, and promote digestive enzyme activity.

Keywords: Jerusalem artichoke, prebiotic, fish feed, striped catfish
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Table 1

Table 1 Chemical composition of Jerusalem artichoke powder (% dry weight basis)

Chemical composition % dry weight basis
Crude protein 3.11
Crude fat 1.25
Crude fiber 3.78
Ash 1.05
Moisture 9.28

Values by calculation
Nitrogen free extracts® (%) 81.53
Digestible energy” (kcal/100g) 315.97

*Nitrogen-free extract = 100 - (%moisture + %crude protein + %crude lipid + %crude fiber + %ash)
® Digestible energy (Kcal/100g) = (%protein x 3.5) + (%fat x 8.0) + (%NFEX2.5)
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mvaummmmsmaaqmLLamﬂu Table 2 mﬂuumaummaqummmuuavamﬁuuiﬂmmiﬂmLmaaauwmﬂ 2-
3 faaLuns a‘uLL‘mme‘mimsmauamaua}uﬂivmmmimmﬂmﬂmLﬂu 10 Wesidud Mnthuhewnsnaaes
UILATIEYDIAUTENOUNNUATYD981M5NAADY (Association of Official Analytical Chemists, 2005) fananglu
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Table 2 Formulation and chemical composition of the experimental diets

Experimental diets

Raw material (%)

JA0.0 JAO.5 JA1.0 JA1.5 JA2.0
Fish meal 20 20 20 20 20
Soybean meal 38 38 38 38 38
Corn meal 10 10 10 10 10
Rice bran 16 16 16 16 16
Cassava 10 9.5 9 8.5 8
Jerusalem artichoke powder 0 0.5 1 1.5 2
Soya oil 3 3 3 3 3
Vitamin C 1 1 1 1 1
Di-calcium phosphate 1 1 1 1 1
Vitamin-mineral premixed® 1 1 1 1 1

Chemical composition by proximate analysis (% dry weight basis)

Crude protein 32.08 32.22 32.72 32.04 32.45
Crude fat 4.49 4.58 4.62 4.58 4.60
Crude fiber 5.74 5.63 5.61 5.70 5.57
Ash 8.96 9.03 9.12 8.73 8.85
Moisture 9.65 9.12 9.22 9.46 9.53
Values by calculation

Nitrogen free extracts” (%) 39.08 39.42 38.71 39.49 39.00

Digestible energy® (kcal/100g) 246.35 258.42 248.72 247.97 248.34

% Vitamin premix provided per kg of diet: VA 12,000,000 1U; VD 2,000,000 IU; VE 6000 IU; VK 2000 mg; VB1 800
mg; VB2 2500 mg; VB6 800 mg; VB12 10 mg. Mineral provided per kg of diet: Mn 18 mg; Mg 200 mg; Co 0.1 mg;
1'0.25 mg; Fe 140 mg; Cu 2.5 mg; Zn 65 mg; Se 0.2 mg.

b Nitrogen-free extract = 100 - (moisture + crude protein + crude lipid + crude fiber + ash)

“ Digestible energy (Kcal/100g) = (%protein x 3.5) + (%fat x 8.0) + (%NFE x 2.5)
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ﬂ’liLﬁﬁﬁl@J]L@UTMﬁ’lLW’]% (Specific growth rate, %/34), 5&15Wﬂ’1§LU§8H@’1W3L‘TJUL5@ (Feed conversion ratio), 87151
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JA2.0 f8msmsiaTyiulndinnegefiagn (p<0.05) sesaaAoUaaNe i us Mg JALO, JALS Wag JAO.O
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Table 3 Growth performance, feed utilization and carcass composition of striped catfish fed diet supplemented

Jerusalem artichoke for 8 weeks

Experimental diets

Performance P-Value
JA0.0 JAO.5 JAL.0 JAL5 JA2.0

Initial weight (g/fish) 4.07+0.06  4.30+0.10  4.33+0.15  4.30+0.10  4.20+0.10  0.064
Final weight (g/fish) 17.63+0.21°  17.57+0.31° 18.93+0.35° 19.23+0.31° 23.23+0.38° <0.001
ADG (g/fish/day) 0.24+0.00°  0.24+0.00°  0.26+0.01°  0.27+0.01°  0.34+0.01°  <0.001
WG (g/fish) 13.57+0.23° 13.27+0.21° 14.60+0.35° 14.93+0.38° 19.03+0.31°  <0.001
SGR (%/day) 2.62+0.04°  252+0.01° 2.63+0.06°  2.67+0.06°  3.05+0.02°  <0.001
FCR 3.93+0.13°  4.10+0.14°  3.70+0.09°  3.72+0.13°  2.97+0.03*  <0.001
SR (%) 94.27+2.85 98.10£3.29 96.17+1.62 97.13+2.85 96.17+1.62  0.481
HSI (%) 2.43+027°  2.69+0.21°  2.41+0.18  2.85+0.46® 3.29+0.20°  0.019
VSI (%) 6.55+0.73%  7.19+0.50°°  8.39+0.35°  7.69+0.61° 7.92+0.12°°  0.012

mean + SD in each row superscripted with different lowercase letters are significant (p<0.05) differences.
ADG =Average daily growth, WG = Weight gain, SGR = Specific growth rate, FCR = Feed conversion ratio, SR=
Survival rate, HIS = Hepatosomatic index, VSI = Visceral somatic index, JA0.O = Diet with 0% supplemented
Jerusalem artichoke powder, JA0.5= Diet with 0.5% supplemented Jerusalem artichoke powder, JA1.0 = Diet
with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet with 1.5% supplemented Jerusalem

artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem artichoke powder.

nsAnuIATLALTIULGDR wansly Table 4 Wul1 UYananedusunalusiuludsullsiuniuusuiunis
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wadaliuans1amnsadfanuananedlésuenis JALS TnedAindu 0.5040.00 way 0.49+0.02 nfuse
WAdns muddy Tuvngiivaanedldfuomsyanuau 0A00) TUTuudylulnaydusifige windu
0.33+0.01 NSUABLATANT

msAnuRanssuveteuleidesemsfianaldainduuasdldvestatans (Table 5) wuin Uansanedldsu
o salurAung uiAanssveaeuluddesemsgainimaneildsuemsyaniuny TasUaranedlésuos
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wazlawaludugeiian (p<0.05) uazAanssueulesusiodludldvesuaranefldzuemns JALO Trgsiian (p<0.05)
TuwnziAsnssueulusiozluiaavosuaranedldueimns JA0S uag JALS fidgsiian (p<0.05) uazAanssuves
wulwslorluiadludldvesUaanefildiuong JALS uaz JA2.0 firgefiga (p<0.05)
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Table 4 Total Protein and immunoglobulin of striped catfish fed diet supplemented Jerusalem artichoke 8

weeks
Experimental diets
Performance P-Value
JA0.0 JAO0.5 JA1.0 JA1.5 JA2.0
Total Protein (g/dl) 0.63+0.01° 0.68+0.01° 0.75+0.01° 0.79+0.01% 0.83+0.01°  <0.001

Total Immunoglobulin (¢/dl)  0.33+0.01° 0.37+0.02° 0.45+0.00° 0.49+0.02° 0.50+0.00°  <0.001

mean = SD in each row superscripted with different lowercase letters are significant (p<0.05) differences.
JA0.0 = Diet with 0% supplemented Jerusalem artichoke powder, JA0.5= Diet with 0.5% supplemented
Jerusalem artichoke powder, JA1.0 = Diet with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet
with 1.5% supplemented Jerusalem artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem

artichoke powder.

Table 5 Digestive Enzyme activities of striped catfish fed diet supplemented Jerusalem artichoke 8 weeks

Enzyme

Experimental diets
activities P-value
(U/mgProtein) JA0.0 JA0.5 JAL.0 JAL5 JA2.0
Liver
Protease 0.034+0.01°  0.225+0.05°  0.203+0.05°  0.282+0.02°  0.278+0.06°  <0.001
Amylase 0.123+0.02°  0.216x0.01°  0.219+0.02°  0.238+0.01°  0.284+0.01°  <0.001
Lipase 337.93+12.41° 404.07+17.88° 551.67+46.67° 635.70+32.35° 635.70£61.22° <0.001
Intestine
Protease 0.363+0.01°  0.440+0.11°°  0.533x0.01°  0.467+0.01°  0.451+0.01*  0.029
Amylase 0.243+0.01°  0.300+0.01¢  0.254+0.02°  0.277+0.02°  0.193+0.01*  <0.001
Lipase 468.13+44.44°  652.13+46.09° 660.80+99.88° 722.53+42.84° 810.17+14.20° <0.001

mean + SD in each row superscripted with different lowercase letters are significant (p< 0.05) differences.
JA0.0 = Diet with 0% supplemented Jerusalem artichoke powder, JAO.5= Diet with 0.5% supplemented
Jerusalem artichoke powder, JA1.0 = Diet with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet
with 1.5% supplemented Jerusalem artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem

artichoke powder.



King Mongkut’s Agr. J. 2025 : 43 (3) : 348 - 360 355

Table 6 Intestinal histopathology of striped catfish fed diet supplemented Jerusalem artichoke 8 weeks

Intestinal Experimental diets
micromorphology P-value
JA0.0 JA0.5 JAL.0 JALS JA2.0
(pm)
Villi height 1802.4+248.2° 1845.0+195.6° 2521.0+207.8° 3188.4+151.6° 2880.1+78.8° <0.001
Villi width 522.9+37.4°  497.6+37.0°  686.4+108.4°  618.8+27.5°  7252+60.8°  0.004

mean + SD in each row superscripted with different lowercase letters are significant (p< 0.05) differences.
JA0.0 = Diet with 0% supplemented Jerusalem artichoke powder, JAO.5= Diet with 0.5% supplemented
Jerusalem artichoke powder, JA1.0 = Diet with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet
with 1.5% supplemented Jerusalem artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem

artichoke powder.

Figure 1 Histopathological changes in liver of striped catfish fed diet supplemented Jerusalem artichoke
(100x). JAO.0 = Diet with 0% supplemented Jerusalem artichoke powder, JAQ.5= Diet with 0.5% supplemented
Jerusalem artichoke powder, JA1.0 = Diet with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet
with 1.5% supplemented Jerusalem artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem

artichoke powder.
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Figure 2 Histopathological changes in Intestine of striped catfish fed diet supplemented Jerusalem artichoke
(100x). JA0.0 = Diet with 0% supplemented Jerusalem artichoke powder, JAQ.5= Diet with 0.5% supplemented
Jerusalem artichoke powder, JA1.0 = Diet with 1.0% supplemented Jerusalem artichoke powder, JA1.5 = Diet
with 1.5% supplemented Jerusalem artichoke powder, JA2.0 = Diet with 2.0% supplemented Jerusalem

artichoke powder.
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