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Chemical composition, antioxidative potential of hemp seed cake and
usage tests in starter-grower pig diets
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ABSTRACT: The objective of this study was to examine the chemical composition, antioxidant potential of hemp
seed cake (HSC) and usage tests HSC in the starting pig diets. Twenty-four castrated [(Landrace x Large White) x
Duroc], 8 WK of age with initial body weight at 17.00 + 0.50 kg. They were divided into one of three dietary treatments
using a completely randomized design. The dietary treatments were the control group fed basal diet and the groups
fed diet contained 2.5 and 5% HSC, respectively. The results found that hemp seed cake had significant nutritional
value, including ash 5.20%, carbohydrates 49.87%, Crude fiber 18.17%, and Crude fat, water, and protein 6.84, 7.69,
30.40% respectively. In addition, it has a total energy value of 3,799 kcal/kg. According to the HSC's antioxidant
potential evaluation, total phenolic content (TPC), antioxidant potential capacity (APC) and antioxidant activity on
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DPPH reaction (ADA-DPPH) were 14.92 mg GAE/g DW, 10.97 mg GAE/¢ DW and 39.28%, respectively. Using 2.5 and
5% HSC in starting pig diet showed no significant difference (P<0.05) in body weight gain, average daily feed intake,
average daily gain, and feed conversion ratio compared with the control group. There were no effects on
antioxidative enzymes such as Superoxide Dismutase and Glutathione Peroxidase in test pigs (P>0.05). Therefore, up
to 5% of HSC can be used in starting pig feed formula.

Keywords: chemical composition; antioxidative potential; hemp seed cake; starting-grower pig
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nsnadeunnslun1sAueyyadaseldis DPPH (efdnd, 2564) nasaintu HSC lunaaeunisidlueimsansinegnou
[(Landrace x Large White) x Duroc] @1eiafis 8 dUa13i 91uau 24 6 dmtinisusu 17.00 + 0.50 Alansu deslulsusou
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Auaugnanensfiendevecusiazngy X duiends X 100

DI (%) = >
(ansiamunlungu X Awauiunnans)

LLazLﬁaéuqmﬂﬁwmaaﬂui’uﬁ 28 yhnsifivfegudondns 91w 8 frenguvnael menasn Monovette clot
Wethluiinsgimanuiduduves Superoxide dismutase (SOD) uay Glutathione peroxidase (GPx) lngldynnsiaay
ﬁ’]L‘?ﬁ]gﬂ (# 65354, Superoxide Dismutase Activity Assay Kit ; #102530, Glutathione Peroxidase Assay Kit) LAEYIINS
AATIENTBLANITNAABIMIAIAIN WU TUTINTIULAETT Analysis of Variance (ANOVA) wagtUTeuiig uauuanm19ues

V’i’uagfﬂmeﬁﬁ Duncan’s New Multiple Range Test (Steel and Torrie, 1980) Imaiﬁﬂmmwﬁ%%gﬂ SPSS version 28

Table 1 Composition of the experimental diets (as fed basis).

Dietary treatment

Ingredients (%)

Control HSC 2.5% HSC 5%

Broken rice 20.00 20.00 20.00
Grounded Corn 32.65 32.65 32.65
Soybean meal 32.50 31.50 30.00
Rice bran 10.00 8.50 7.45
Hemp seed cake 0.00 2.50 5.00
Soybean oil 1.50 1.50 1.50
Lysine 0.10 0.10 0.15
DL-Methionine 0.10 0.10 0.10
Dicalcium Phosphate 1.30 1.30 1.30
CaCOs, 0.50 0.50 0.50
NaCl 0.50 0.50 0.50
Vitamin-mineral premix 0.25 0.25 0.25
Anti-mycotoxin 0.50 0.50 0.50
Pellet Binder 0.10 0.10 0.10
Calculated chemical composition (%)

Crude protein 20.05 20.14 20.09
Ether extract 3.27 3.22 3.22
Crude fiber 3.77 4.04 4.32
Metabolizable energy (kcal/kg) 3,335 3,351 3,364

NAN1SANEN

MnMFiATEesAUsEneumaAiives HSC nuidiusunandy aslulewnse olevenu s 1h wasTusiu 5.20,
49.87, 18.17, 6.84, 7.69, 30.60% AINSIRNU WAZAMAIUTIL 3,799 Alaunass/nn. (Table 2) Fuilofnwinisaasives
Callaway (2004) ilgvin1sAnwesdus neunslasuzaes HSC wuindesrusznaunmslaaus lawd Wi Tudu &1 uas
ole ag’ﬁl 29.80, 9.70, 7.25 wag 32.55% M1uaney HIHANULANANNTBI8FUSENE UNALATRINEIBe HSC ?Tuagiﬁuma
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dlefnuanseangrimeiinmitdfyues HSC nuindianseenguinisda léin Tetrahydrocannabinol (THO) Tu
526U 0.001% Fadunnududuiiiuiinadisn wazUasndelunisld wardalans Cannabidiolic acid (CBDA), Cannabidiol
(CBD) war Cannabinoid (CBN) Tuu3anas 0.005, 0.005 uay 0.002% A1uaU (Table 3) Feanunsaldusslonilunisney
aaneeudutinesndniediofinormsuiniguliiesduanmsiudiudns wazN1TINNIIA199 Anelunisu (Palade
et al, 2019) Sntaiilafnudnsaimlunisiuoyyadasylu HSC wudndusun TPC uay ADA-DPPH wirffy 14.92 mg
GAE/g DW Waz 39.28% audnsyu dsflnmuandAnsiueyyadassiiunnnindeisufumdniyveiiuiinames TPC uay
ADA-DPPH 1%111U 5.14 mg GAE/g DW tay 15.80% mua1au (Malgorzata et al., 2020)

Table 2 Chemical composition of hemp seed cake used in the experiment.

Composition Unit (%)
Ash 5.20
Carbohydrate 49.87
Crude Fiber 18.17
Crude Protein 30.40
Crude Fat 6.84
Moisture 7.69
Gross Energy (kcal/kg) 3,799

Table 3 Compounds in Cannabis of hemp seed cake used in the experiment

[tem Units (%oW/W)

Phytonutrient composition®

Cannabidiolic acid (CBDA) 0.005
Cannabidiol (CBD) 0.005
Cannabinoid (CBN) 0.002
Tetrahydrocannabinol (THC) 0.001
Antioxidant efficiency (mg GAE/g DW)
Total Phenolic Content (TPC) 14.92
Antioxidant potential capacity (APC) 10.97
Antioxidant activity on DPPH reaction (ADA-DPPH) (%) 39.28

Note: ! Cannabis Extraction and Analysis Laboratory at Cannabis LAB Laboratory for Motional Cannabis Research, Faculty of Arts and

Sciences, Kasetsart University Kamphaeng Saen Campus

waziilonpaounisly HsC ‘Lummsqmﬁﬁzé’u 0, 2.5 uay 5% nuinlainasetmiing snsinmsauldladesety
wazUseavsnmniswasuormsiudiveings (Table 4) WANUI8nTINSRTAULavesansluteny 56-77 Ju dwwdldy
(P>0.05) ﬁ’wqm Feoradululgdnnsld HsC Asaudruvesdonudniiu dwmaresarivesomng Fwhlinisiuemisves
ansanas dwalwiuunliunsnsissyiulafianas Weld HSC 5% Faunnsirsainnsanunisld HsC Tuldlawuinlaidana
AoonIIN1TRsAUle Lavaiusaldlaie 30% (Kasula et al,, 2021) wagAnwisgaunisly HSC fadns1N15AneInIT

vioadeluans wudnansfilasuemsild HSC 5% darpzuuuanninansnauitlisuemslanay HSC uaghinay HSC 0
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2.5% Fauanenafiumsadn (P<0.05) fauanslu Table 4 wingalsinuazuuuYyafnaT Lﬂuﬁﬂwmzzﬂaﬁﬂﬂmm%ﬁmm
vososvieadelugnsutesndla esngnsidegnifedulsaFeussuulnfinsmuaugamnifivanyaugnsdeliguamd
udause 5mﬁyamislsi’fﬂfml,ué‘mﬁzgsuqﬁﬂajdwaﬁﬂﬁlﬁmmmamﬂﬂﬁ@iaisuwwLﬁummisumqm wazgnsnaasaduanszey
\dnfifinsasansalalasnasin (HC) wazfinsvdaeulwsililunisdesldanysal (Kidder, 1982) Fudurasfisinuradings

Y999INTNDILAUILA?

Table 4 The effect of dietary hemp seed cake on growth performance and diarrhea incidence in starter-grower pigs

Dietary treatment

[tem SEM P-value
CON HSC 2.5% HSC 5%
Initial weight (Kg) 17.89 17.79 17.81 0.34 0.99
Weight gain (Kg) 17.85 18.15 16.99 0.32 0.31
Final weight (Kg) 35.74 35.94 34.80 0.55 0.69
Average daily feed intake; ADFI (g/d)
56-63 d 744.12 752.19 777.68 22.08 0.82
64-77 d 1,237.51 1,186.22 1,080.75 47.55 0.41
56-77 d 990.82 990.82 929.22 19.98 0.36
Average daily gain; ADG (g/d)
56-63 d 286.22 304.08 294.89 10.41 0.80
64-77 d 406.12 382.65 323.98 15.02 0.06
56-77 d 525.26° 528.57° 477.04° 9.97 0.05
Feed conversion ratio; FCR
56-63 d 2.68 2.51 2.65 0.09 0.76
60-77 d 3.05 3.10 355 0.16 0.41
56-77 d 1.89 1.84 1.94 0.03 0.57
Diarrhea incidence (%) 1.00” 102 1.05° 0.01 0.02

Note: CON = Control, HSC 2.5% = Hemp seed cake 2.5%, HSC 5.0% = Hemp seed cake 5.0%, *P Different superscripts in the same row

indicate significant differences (P< 0.05) among treatment groups

MnranmInseuleifiisadosiulftemnundsneendinduludiuans 1dun SOD wag GPx ‘WU’J'WEjiﬂiﬁgﬁ 3
naunInaassdissiutoulel SOD agjﬁ 105.17, 151.00 wag 138.50 U/ml auaau %'!ﬂ"l,aiwummmeﬁmﬁuasmﬁﬁaﬁﬂﬁ’zy
(P>0.05) uaztaulel GPx wuiingu HSC 2.5 uag 5% fifanssuvesoulusiiniingu CON uslimuanuuandaiuogied
tfoddny (P>0.05) fauandlu Table 5 lngagifiuldinguilld HSC fisedu 2.5 wag 5% TwwaltunaiAaAanssuveoule
firnindefisutunguaiuny Faunnsrstunisinunsldwdadasdumignsinuiiiianssuveaeules SOD uay GPx

v

Wadulunanaudedanuuanaiseg1eiitodfy (Palade et al., 2019)
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Table 5 The effect of dietary hemp seed cake on oxidative stress in starter-grower pigs.

Dietary treatment

Item SEM P-value
CON HSC 2.5% HSC 5%
Superoxide Dismutase (U/ml) 105.17 151.00 138.50 23.30 0.77
Glutathione Peroxidase (U/ml) 377.68 383.83 382.81 3.09 0.73

Note: CON = Control, HSC 2.5% = Hemp seed cake 2.5%, HSC 5.0% = Hemp seed cake 5.0%, 25 Mean within the same column with different

superscript letters differ significant (P<0.05)

G
nsAnwasAUsEneumMslavuy wasdnaninnisinueyyadasenudn HSC dusunavedusiugedis 30.40% uazdad
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