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Abstract

Hemp sugar leaf is a by-product that farmers have trimmed from the flower before
selling. Nevertheless, these trimmed hemp sugar leaf contain significant nutritional value. The
current study aims to explore the impact of dietary supplementation with hemp sugar leaf
meal on the growth performance of Nile tilapia, thereby utilizing this by-product effectively.
Four experimental diets were prepared using dried powdered hemp sugar leaf meal at varying
levels of 0, 10, 20, and 40 ¢/kg. Feeding trail was given ad libitum twice daily and lasted 10
weeks. Tilapia initial body weight of 6.67 + 0.03 ¢/fish was randomly distributed to 15 plastic
tanks. The results of the present study showed that dietary supplementation of hemp sugar
leaf of all levels did not exert any significant impact on growth performance including final
weight, weight gain, average daily gain, specific growth rate, condition factor, hepatosomatic
index, viscerosomatic index, rate of feed intake, feed conversion ratio, feed efficiency compare
with a control diet (P>.05). The survival rate of fish fed dietary supplementation of hemp sugar
leaf at 20 g/kg showed the highest level of 95.00+6.38 percent, but there is not significantly
(P>.05) to the other groups. The whole-body composition of tilapia fed the experimental diets
revealed that there was not statistical difference in crude protein (P>.05), but crude fat content
decreased from supplementation at 20 g/kg level significantly (P<.05). Moisture and ash
content increased significantly (P<.05). Results of the present study showed that dietary
supplementation of hemp sugar leaf meal at 10, 20 and 40 g/kg did not affect growth
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Table 1. Chemical composition of feed ingredients used in the present study.

Chemical composition of feed ingredients (g/kg)

Ingredients NFE?
Protein Fat Moisture Ash Fiber

Soybean meal 464 152 99.6 66.5 65.3 289.4
Fish meal 6103 733 66.6 214.1 01.5 34.2
Rice bran 119.9 134.5 74.2 99.5 01.8 570.1
Corn meal 784 222 97.9 18.0 16.5 767
Broken rice 771 9.8 104.9 6.9 2.1 799.2
Rice flour 718 7 95.7 73 5 813.2
Hemp sugar leaf 170.4 190.5 79.6 180.5 1643 2147

'NFE (Nitrogen Free Extract) = 100 — (% Protein + % Fat + % Moisture + % Ash + % Fiber)
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Table 2. Composition of experimental diets and chemical composition of experimental diets

for Nile tilapia.

Ingredients/ Experimental diets (%)

Chemical T1 T2 T3 T4
composition (0 g/kg diets) (10 g/kg diets) (20 g/kg diets) (40 g/kg diets)
Soybean meal 360 360 360 360
Fish meal 160 160 160 160
Rice bran 150 150 150 150
Corn meal 140 140 140 140
Broken rice 60 60 60 60
Rice flour 70 60 50 30
vegetable oil 35 35 35 35
Hemp sugar leaf 0 10 20 a0
Vitamin mixture® 10 10 10 10
Mineral mixture® 10 10 10 10
Vitamin C 5 5 5 5
Total 1000 1000 1000 1000

Chemical composition (%)

Crude Protein 31.44 31.59 31.62 31.48
Crude Fat 7.26 7.39 7.81 7.58
Moisture 4.68 4.87 4.78 4.50
Ash 8.01 8.17 8.37 8.73
Crude Fiber 3.23 3.15 3.24 3.44

%Vitamin mixture (mg or 1U/kg diet): A, 5,000 IU; D3, 1,000 IU; E, 5,000 mg; K, 2,000 mg; 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; Magnesiumchloride, 2.16; sodium selenite, 0.10
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Table 3. Growth performance of Nile tilapia fed the experimental diets containing various

levels of hemp sugar leaf for 10 weeks.

T1 T2 T3 T4

Growth responses!
(0 g/kg diets) (10 g/kg diets) (20 g/kg diets) (40 g/kg diets)

Initial weight (g/fish) 6.65+0.02° 6.69+0.04° 6.68+0.02° 6.66+0.04°
Final weight (g/fish) 27.67+1.51° 26.58+1.03° 26.28+1.92° 25.52+1.50°
Weight gain (%) 316.12+21.98%  297.12+13.66°  293.64+28.99%  283.18+23.50°
Average daily gain (g/day) 0.30+0.02° 0.28+0.01° 0.28+0.03° 0.27+0.02°
Specific growth rate 2.04+0.08° 1.97+0.05° 1.95+0.10° 1.92+0.09°
(%/day)

Survival rate (%) 86.67+10.89° 93.33+5.44° 95.00+6.38° 88.33+10.00°

'All values are expressed as mean=SD. Values with different letters at the same row are significantly

different at P<.05.

UseandSarmnisldemis (Feed performance)
Uszansnimnisldomisvesvaitiantnsuemsiasuludyassladenaniiseau 0, 10, 20
waz 40 nSuseilansue1vis (uszeziian 10 dUanv wuan Yandilasuemslunisnanassi 1
vseldlananluigyysladananluomisdusuianisiue s (Feed intake) geiign Wealieuiy
YANIINARDIN 2, 3 waz 4 wazUalasueimisiasulunisneasen 3 duwildudndusunmnis
a 6 ‘ﬂl 1! 1 1 1 =K o o aa
AUBINNIRINGR LLmlaJ‘wummmemﬂammuammymﬂaam (P>.05)
gnssiue s (F) lulanilasuemslummaassd 1 Tuuiliudngengn sesaunfe

a v [

naudl 4, 2 waz 3 ulunuAnuwanaedRidedAynieada (P>.05) dnsinisasueimsduile

'
o A a a

(FCR) ludanitléiuemslunsvaassil 3 faviifian Ao 1.68+0.14 Wesidud uazUszansnimnns
40113 (FE) luvaniilésuemslunismaaesdl 3 fuunldugeigadeifisuiunguitlssueims
Tunsnaaesd 1, 2 uay 4 ualdnuanuuana1segsltud1Aynsads (P>.05) (Table 4)

N13F Nu1AT A RAT ASITUT LA UTI891UYB Wang et al,, (2023) 7 finwInaves
cannabidiol (CBD) #aUs¢Ans nmnisldessludainiamdesiiid sadasemnsf fssduiiy
dumdesgalaeiinisiaiusie CBD fisediu 25, 50, 100 waz 250 Jadn3udedlaniuenms Han1sAnw
wuth Snsrnsiueisns (F) luvanfliissdae CBD 100 fadnfusenlaniuemng uansdigegaoeis

a o (%

NudAyn1eada (P<.05)
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mM33aandadevasinutindeanueniveslameans sudivtndudativsnuan wassduiwin
a¥uzaeludatividnuan

ns¥arAtasbvesihmindennueveamaans duliuindusetivtinan uaysil
draninvansetvineSearnelulaniadildsuemsiatalutausdddonaniisysu 0, 10, 20 uaz 40
ndusedlandueiwis Wuszeziian 10 dUay wudaladeunvesminaonuenn (K) wasdail
hweindudedmiindan (Hs) Tuvaniildsuemnslunmanaaesdl 1 fuunligeiiandofisutungu
UaniildSuemslunisnaaesd 2, 3 uag 4 wilifinnnuunne1segefiveddynisads (p>.05)
fydidminetenznneludotainuar (vs) Tudanld$uomislunismeaesdt 1 Suunldusiiiga
dosufunguuaniildsuemslunisvaaesii 2, 3 uay 4 udlidamnuunnsnsedadveddy
N19&@ns (P>.05) (Table 5)

NARINNITNARDIL ADAARDITUIIBTUYDS Camargo-dos-Santos et al,, (2022) #il@#@nw
A"3L@3uas Cannabidiol (CBD) Tuawinsuandiafisesdu 0, 1, 10 way 20 fadnsusenlansuvesUan
uanuiMaLEdy CBD ynseduluems hidswariertaduthmemindonuen (K) uazaenndoriu
3189714999 Wang et al., (2023) ANWIHNAYBINITLESY cannabidiol (CBD) ﬁszﬁu 25,50, 100 wag
250 fladndusienlaniuems nansAnwmuAtateiiveminseruenn (K) dyiithminduse
vamnvan (HS) wazadaivindneterzatsluseuindnan (vs) lunuaanuunnsng

a o

RRNWEGE

[

neadia (P>.05) luuanidesme CBD Muansaiulunnsediu

Table 4. Feed utilization of Nile tilapia fed the experimental diets containing various levels of

hemp sugar leaf for 10 weeks.

T1 T2 T3 T4
Feed utilization!
(0 g/kg) (10 g/kg) (20 g/kg) (40 g/kg)
Feed intake (g/fish) 39.38+4.79° 34.65+2.05° 32.82+2.55° 35.61+4.10°
Rate of feed intake (%) 5.40+0.98° 4.99+0.492 4.80+0.40° 5.39+0.292
Feed conversion ratio 1.89+0.34° 1.75+0.17° 1.68+0.14° 1.89+0.10°
Feed efficiency (%) 54.23+9.63° 57.61+5.38° 59.81+4.96° 53.16+2.89°

'All values are expressed as mean+SD. Values with different letters at the same row are significantly different

at P<.05.
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Table 5. The organosomatic index and whole-body composition of Nile tilapia fed the

experimental diets for 10 weeks.

ndexes! T1 T2 T3 T4
(0 g/kg) (10 g/kg) (20 g/kg) (40 g/kg)

Organosomatic indexes
Condition factor (g/cm?) 3.52+0.22° 3.41+0.33° 3.45+0.36° 3.41+0.26°
Hepatosomatic index (%) 1.89+0.80° 1.50+0.36° 1.50+0.64° 1.75+0.83°
Viscerosomatic index (%) 8.19+0.96° 8.41+0.83° 8.37+1.92° 8.41+0.64°
Chemical composition (%)
on dry matter basis
Crude protein 61.69+2.32%  60.20+3.73*  60.27+1.59  60.13+1.80°
Crude fat 20.07+0.18%  19.53+0.90°  17.79+0.13°  14.45+0.28°
Moisture 7.62+0.37°  858+0.08°  8.92+0.02°  9.30+0.07°
Ash 18.36+0.18°  18.29+0.11°  17.99+0.22°  21.53+0.67°
protein retention 8.00+4.07° 5.39+6.53° 552+2.78° 6.60+£3.71°
lipid retention 40.31+1.27%  36.54+6.32°  24.39+0.96°  1.08+2.01°

'All values are expressed as mean+SD. Values with different letters at the same row are significantly

different at P< .05.

ms%Lﬂiﬁzﬁqmﬁﬂmﬂmjmnﬂwawﬁnﬂmﬁy’qﬁq

AAmslnrunmsvessnUaiailuladailduomaaiuluiydiveneniisedu
0, 10, 20 uaz 40 nduseAlansusmsiduszezian 10 §ai nudnladilssuomslunisneaes
2, 3uay 4 ﬁf-ﬁ'ﬂﬂﬁﬁuﬂaﬁuqﬂmsmamﬁLmﬂﬁmﬁ"mdﬂuﬂmﬁié’%’ummﬂumﬁmaaqﬁ 1
uslifiauuanasiuegsiidedAysaia (P>.05)

Arlasfuluvandilgguomnslunisveassd 1 ﬁLLuﬂﬁmqqmfﬂuﬂmﬁlﬁ%’ummﬂumwmam
fi 2 wiliflenuunnsnsiuegrelidodidynieada (P>.05) uazfiangeninludanitldsueims
Tunsvaaesii 3 uaz 4 Fefiauuansnstuegedived fymeain (P<.05) aruduludandilasu
omstunsnaassdl 4 ﬁﬂ'wqqﬂ’iﬂ,u‘daWﬁl@’]’%Juaﬁmﬂuﬂﬁmmaaqﬁ 1 uag 2 Fedlauunneneiu
ageddoddneada (P<.05) wildunnsnsfutulutandildsvemislunisnaassdi 3 (P>.05)

[y

USunandludafilasuemislunisveassd 4 denasgadaiisuivusunanaitudaitlasuemis

v

lunsveassi 1, 2 way 3 FeflmnuunnaneiuegeivediAgn1eais (P<.05) nsiAusnulusiu
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ludaflasuemislunisveassdl 1 venquatuau dduwilduaiign Waweuiulainlasuemns

Tunsneassi 2, 3 uag 4 ualddanuusnansiuegsitedAgnieada (P>.05)

a

maivsnulaiululanildasuomslunisaaed 1 ffuuiliuasdian sesasndevand

[y

TAsUa s tuNSNeasn 2 lnedaliunnma1enusgelded1funieada (P<.05) wazlulaiilasu

o

a =

91115lun1INeaee 4 denlviuaiigadeiisuiuaiflasuemislunnyanisvaass wasi

o

AULANANIA UYL TEAAUNIEDRA (P<.05) (Table 5)

o

a

mAnziauAmslarumMsvestnailiiuemnaieiluiyviliveneniiszdiusiing 1
WU WsAugnuavasnisueasslufinnuunnatsiusgreiidudAgnieada (P>.05) warilugiu
anaseg i todAyn1eada (P<.05) Fanadnaenadesfusesuues Wang et al,, (2023) Anw
Wawea cannabidiol (CBD) lutananimdesilidssfisomsiidssduiniudimdosgdlaeiininady

g8 CBD N5¥du 25, 50, 100 waz 250 Jadnsurenlansue1ms wansanwinuIntusaudanldnneiu

o
Y =3

pg il dudAyn19ada (P>.05) wazarlviuanaseg9ildud1Agyneadf (P<.05) asdun1sAne)
A5 el wansliiiuia cannabidiol (CBD) Tuludgasldvenonaiuisaanusualaduludivaila
Inelidwmasiaumingaving (FBW) vesUan tnevanfivmidnaisgavinglnaifesiuusiivsunaledu
- =t Yo aY v a o = v & 1 = LYK i

fanasorndululadnvaiilasvemisasuiyyeasdutanadtauisuinnituazdlvdudoundn
Feaonndosiuseauues Bielawiec et al, (2023) 714 CBD ns@advesriosveamyiidulsadau

FafnnnsiudsenuemsndlaiugeUiunm 10 fadnsuseflansuveaamedunatdesduav

[y |

wula@mnsnannsazauvensaludulundsde (FAs) laegrsfidedidgyurognslsiniunisdng

a

AaAalnguINIsvasInUaiilasuemsiasuluingvilddenaniiseaud1s q wudl ARILT

[

wazUsSunaantuasnnUandafinduegefided@fn1e@ni (P<.05) 1paunanuanIsAneIUSunaLan

o

Tuludgyudldvenan wuindageda 18.05 wWesidud (Table 1) Asumniiuu3uavedluiyys

Toveanantus1uIsuINT U 3990 T US U1 TULINUANA LT Y WA bUNIINEUAUS18I1UVD

Y [y

Wang et al,, (2023) Wui1 AANTY Laztandanlunnesiueg1eiiiedfgyneana (P>.05)

GEAL

]
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