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ABSTRACT: Sacha inchi meal (SIM) is a by-product of sacha inchi oil cold pressed extraction method. SIM contains
important nutritional values which could improve growth performance in fish. It is, therefore, to investigate the
replacement of soybean meal (SBM) by SIM for common carp on growth performance, feed utilization, histological
changes, and economic efficiency. The experimental diets consisted of two feed formulation in the comparison
between high SBM based diet (diet 1) and high SIM based diet (diet 2) and fed to common carp with approximately
7.01+0.01 ¢/fish for 10 weeks. The results showed that fish fed high SIM based diet exhibited higher final body
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weight, average daily gain (ADG), specific growth rate (SGR), protein efficiency ratio (PER) and protein productive
value (PPV) than the control group, but not significant difference (£ > 0.05). Hepatosomatic index of the fish fed
SIM based diet showed significantly higher than the control group (2 < 0.05). Tissue sectioning of the liver showed
vacuoles enlargement in the fish fed control diet, but not observed in SIM based diet. In addition, the microvilli
height in the duodenum of fish fed SIM based diet was significantly longer than the fish fed control group (P < 0.05).
While villi height and thickness of ileum of both groups were not a significant difference. In addition, there were no
histological changes in the kidney. Taken together with these results, the present study indicated that SIM could
totally replace SBM without the histological changes, and further improve growth performance and reduce the cost
of feeding.

Keywords: sacha inchi meal; replacement; soybean meal; common carp; growth performance
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Table 1 Ingredients and chemical composition of experimental diets (g/100 g)

Experimental diets

Ingredients (%)

High SBM based diet High SIM based diet
Fish meal (67.65%CP") 11 11
Soybean meal (46.39%CP) 36.5 0
Sacha inchi meal (56.94%CP) 0 29.75
Corn gluten (26.39%CP) 20 20
Corn meal 11.2 11.2
Rice bran 8.5 8.5
Rice flour 2 12.55
Vitamin mix” 1 1
Mineral min’ 1
Fish oil 5.1 1
DL-Methionine 0.75 0.7
L-Lysine HCl 1.7 2
Dicalcium phosphate 1.25 1.3
Total 100 100
Chemical composition (%)
Moisture 3.55 +0.33 299 +0.14
Crude protein 30.62 £ 0.71 30.89 £ 0.11
Crude fat 9.97 + 0.27 10.85 + 0.67
Crude fiber 3.87 +0.13 3.86 + 0.36
Ash 4.11 + 0.23 4.18 + 0.21

!Abbreviation; CP, crude protein; 2Vitamin mixture (mg or 1U/kg diet): A, 5,000 IU; D3, 1,000 IU; E, 5,000 mg; K, 2,000; B1, 2,500 mg; B2,
1,000 mg; B6, 1,000 mg; B12, 10 mg; inositol, 1000 mg; pantothenic acid, 3,000 mg; niacin acid, 3,000 mg; C, 10,000 mg; folic acid, 300
mg; biotin, 10 mg, *Mineral mixture (g/kg feed); calcium phosphate, 80; calcium lactate, 100; ferrous sulphate, 1.24; potassium chloride,
0.23; potassium iodine, 0.23; copper sulphate, 1.2; manganese oxide, 1.2; cobalt carbonate, 0.2; zinc oxide, 1.6; magnesium chloride,

2.16; sodium selenite, 0.10
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nnfmdes Wisuifisufiuesiimaunussuvaslusiunmndmdsshenndanidumlussiuiiviniu Wussezm
10 &Unnsi wuhdasmaaiagiulafunliugdumussesnamaans (Figure 1) WoAuganismnass wuiwailufilésy
ownsnaunndanduaundn fhutngare dimdnfifisdu dwindatuededessietu sarnmsaipdviasime
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Figure 1 Growth performance of common carp fed experimental diets for 10 weeks

Table 2 Growth performance of common carp fed experimental diets for 10 weeks

Growth performance Experimental diets
High SBM based diet High SIM based diet
IBW (g/fish) 7.01 £0.01 7.02 £ 0.02
FBW (g/fish) 10.61 + 0.37 10.98 +0.22
Weight gain (%) 51.27 +£5.43 54.46 + 5.79
Average daily gain (g/day) 0.05 + 0.00 0.06 + 0.00
Specific growth rate (%) 0.59 + 0.05 0.62 + 0.05
Survival rate (%) 100+0.00 98.75 £ 2.50
Hepatosomatic index (%) 0.80 + 0.25° 1.14 + 0.33°
Viscerosomatic index (%) 12.77 £ 2.56 11.35 + 1.00
Condition factor (%) 1.93 + 0.41 1.98 + 0.17

Values are means + S.D. of four replicates and values within the same row with different letters are significant difference (# < 0.05,

n=4)
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Table 3 Feed utilization of common carp fed high SBM based diet and SIM based diet for 10 weeks

Experimental diets

Feed utilization

High SBM based diet High SIM based diet
Feed intake (g) 0.87 £ 0.84 0.89 + 1.60
Feed conversion ratio (%) 2.50 + 0.47 277 £ 0.49
Rate of feed intake (%) 0.07 £ 0.01 0.09 + 0.01
Feed efficiency (%) 41.12 + 8.29 37.04 + 6.75
Feed efficiency ratio (%) 5.32 £ 0.59 5.62 + 0.83

Values are means + S.D. of four replicates and values within the same row with different letters are significant difference (# < 0.05,

n=4)

Table 4 Nutrient utilization of common carp fed high SBM based diet and SIM based diet for 10 weeks

Experimental diets

Nutrient utilization

High SBM based diet High SIM based diet
Protein efficiency ratio 1.67 +£0.18 1.76 + 0.09
Protein productive value (%) 39.03 + 1.65 39.34 + 0.65
Lipid efficiency ratio (%) 5.14 + 0.27 5.01 £ 0.27

Values are means + S.D. of four replicates and values within the same row with different letters are significant differences (P < 0.05,

n=4)

nsiasunlasdnvasmaiodeingvesiu sldddu uavanldauie vewailuiildsuemsmaaes Wenasu
10 &Uawi wutanluilésuemnsuaunindimdendundniivandsleadiiawialug (vacuole enlargement) (Figure 2A)
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vosarlufilasuemsuaunndanmduadundnnuinienuevedialafiunnnivanluiisuomnswaunndaundeadu
w&n (Figure 2B and 3B) wardenadasiumuenves hilpsdalavewarluiilésuemswaunindanniduaniundnognad

o o

HodAen1eans (Table 5) lunasnenSannvesalddrureludauunnd1eiu (Table 5)

40X Bar = 50 pm)
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| based diet

(H&E, 40 x Bar = 50 um)

Table 5 Duodenum and ileum morphology of common carp experimental diets for 10 weeks

Experimental diets

Morphology
High SBM based diet High SIM based diet
Duodenum Villus height (um) 417.75 + 1.58° 556.70 + 6.24°
Villus thickness (um) 55.35 + 1.75 59.07 + 0.49
Ileum Villus height (um) 152.18 + 6.19 237.55 + 6.68
Villus thickness (um) 67.75 + 0.18 99.05 + 2.89

Values are means + S.D. of four replicates and values within the same row with different letters are significant differences (P <0.05,

n=4)

PN & a I o | v a ) & I3 o A
S1ADIMNSANANNININNBUANTUNEN WUNTLWTNanad TnesIAemsikaunInawudasdunanilan 18.01
= o ' a ) a o o A A Y] ° vy a Y] a a
v/Alansu usomsiinauningannaduandundniien 12.49 vim/Alansu Gasivualisuyunisndaninginadua &
A1 4.5 v/Alaniu) uwagsimemsaet ninuafiiindu 1 Alansu nuidsafianaqduiu duyuaieimsiiilalal
Jruiniiudu 1 Alansy Tuemswaunindivdeadundnilen 45.03 uvn/dlansy way 34.60 vn/Alansulusimisnaunin

frnudundn (Table 6)

Table 6 Feeding cost of common carp experimental diets for 10 weeks

Experimental diets

Feeding cost

High SBM based diet High SIM based diet
Total cost (Baht/kg diet) 18.01 12.49
Feeding cost (Baht/kg fish gain) 45.03 34.60

33198l

nsAnwmsussesinnnndanmdualuemsuanluluadsd wuiwalufisvewmsnaunndanmduandu
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(Table 2) Fsganpdasiuuszansamnsliaserns waznsifivinwlusiiu (Table 3, 4) Fawanslimauivatluannse
THUsAuannInganaduaiionaunuuva dusiuannindavdestdiduesned Tnedanniduainsaesdlufiddaly
U%uﬂmqmdﬂﬁﬁmﬁaﬂﬁﬁmu 4 ¥iinUsznaunaY cysteine, tyrosine, threonine Way tryptophan (Chirinos et al., 2013)

wazdegaulustensaludy Imdunazusstg Telnandrgluluiianiadeiiuiun1smaasives Robinson (1991) #
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(Colossoma macropomum) wuanansaldnndanmduaild 30% waz 15% audrsu Saduuiinadimninisdnwily
adall eraidesanaAseiidunindinmdumitiunstusaihiueenuds wenaniinindanndumitlddnuluaded ol
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uazgaduasemslumdn (Mumford et al, 2007) Tuvagivaluiildsuemsanmndandeadundnnuitauenuas
aunveshilasialafivini (Table 5) Boonyaratpalin et al. (1998) nuinisvawnuUausenindamdedueims
Uangmewn fmsldnndavdeuid wuhlilasialavesdoymbdldnamely Smsdusuuvessadesnsfinunily
1 lamina propria waziiin vacuoles $1uausnitnilednlddu mucosa msznndamdesdinsdansiulavuinis dwing
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