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Application of hemp root as functional dietary fiber to reduce stress in
fattening pigs
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wuvdunaon Taenaui 1: Tiuemnsgiu (CON) nguil 2: nguilleusin uagluiyvsunasiden dadau 1:3 U3ins 10 n3y
sanlaniue1ms (hemp root powders; HRP) 910130 $2980U Cannabidiol (CBD) Wiy 0.073 %W/W wag Cannabidiolic
Acid (CBDA) 1¥1fiu 0.267 %W/W ansUsznouiluea (Total phenolic compounds) 111U 33.82 mg GAE/g DW USanauans
Aueyyadasy (Antioxidant potential capacity) winfiu 10.79 mg GAE/g DW LLaz‘Wﬂaa‘Ui]ﬂ/léﬂ’]iﬁﬁuaiéyjaSﬁiSIﬂEJI‘?JI
DPPH 11U 26.86 % waznavasasuluaimsgnsnuii ‘fmﬂfﬂqﬂi gnsnsasivle wag anununluiudunds Ly
Aafumaadi (P>0.05) wivinaemsiinusedwieTu vesqnstiseny 19-20 uaz 19-22 dUai ngu HRP ansiiuiunm
n1sAulauNnIngu CON (P<0.05) (3.36 way 3.07 kg/day) kag (3.35 uay 3.25 kg/day) muaIRU dshsnisiuaey
ownautviin vesanstaseny 21-22 dUanivasna HRP Findindy CON (P<0.05) (3.87 uax 4.02) APy uay sy
goiluunaifvea (hormone cortisol) mwi’mﬁ'aqﬂsm% 22 &Uansi nga HRP Hszduneifvealuidensiniings CON
(P<0.05) (2.22 wag 3.77 ug/dL) auanu annsAnwdasuladinansaldsin wazludyraduloamsitanduasulu
pwnsansyuluuiina 10 nfuserlaniuens fenszdumstiuemns Sasmadsueadudmiin uazaneunadon
vosansseryule
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ABSTRACT: Hemp root contains Phytocannabinoid, biochemical composition, and dietary fiber properties. This study
is quantitative evaluation and efficacy of the active biochemical of hemp root and leaf. Hemp root supplemented
in pig diets was conducted in thirty-six barrows (Duroc x Landrace x Large White) 19-22 WK of age were assigned to
two dietary treatments using a completely randomized design for four weeks or three replications with six pig/pen.
The experimental pigs were randomly fed with (1) basal diet (CON) or (2) basal diet supplemented with 10 g per kg
" hemp root and leaf powder (HRP) ratio 1:3. The study Assay (CBD), (CBDA), Total Phenolic Content, Antioxidant
potential capacity and antioxidant activity on DPPH reaction were 0.073 %W/W, 0.267 %W/W, 33.82 mg GAE/g DW,
10.79 mg GAE/g DW, and 26.86%, respectively. The effect of dietary HRP supplemented in pig was found to average
daily gain and backfat thickness were not statistically different among treatment groups. However, for the average
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daily feed intake of pigs 19-20 and 19-22 Wk of age in the HRP group had higher ADFI than CON (P<0.05) (3.36 and
3.07 kg/day) and (3.35 and 3.25 kg/day). The feed conversion ratio of 21-22 Wk of age in the HRP group was better
than that of the CON group (P<0.05) (3.87 and 4.02) and hormone cortisol in serum at 22 Wk of the age of HRP
group had lower than the CON group (P<0.05) (2.22 and 3.77 ug/dL), respectively. According to this study, it can be
concluded that hemp roots and leaves can be used as functional dietary fiber supplementation for finishing pigs for
10 g per kg™ to stimulate feed intake, growth performance, and stress reduction.
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Anwlugnsyuinagnou (g3on x 2139l x uaudise) Suau 36 2 01y 19-22 dUasi (dniFuduiads
76.75+4.92 Alaniu) ulsgnsoondu 2 nguq ax 3 41 ax 6 i lasiadstmiingnsfiony 19 #Uai MaununIITNAGES
wuuguanyal (Completely Randomized Design, CRD) Assanslunanyuissiy wu1nnen 3x6 wns naaouidung 4
dunv qm%iﬁ”%’uamwmazﬁnﬁuﬁ qﬂswlﬁ%’ummiﬁyugm (Control; CON) wagnguilasusniayus (Hemp Root
Powders; HRP) 10 n3uaailaniusinns 1aesinigaeniunssuiunsuentuaonsin LazunazdunnIunzinsaaun 2
fadwns insfnwansusenavlunqulnlauauuituesd Yssaniamnmsdiueyyadase wazesdUsenounilnvuy
(Table 1) Tngewnsillddmiunameaey iuemnadaussynsvasuuanudu lhiu 10 Wesidus wdnnlssnueims
dnd U3t \Huniada iin AmueeuAudenIsuesdns (NRC, 2012) ?quma’m’ﬁﬁiﬁiﬁ’ﬂimaué’w Sy nMndmdes
$razi8un [Wuingiuvan Iushu 15% wasenldusslenila 3,300 kcal/kg lusfu 6.5% uaziiioly 6.3% dmiuguuuunis
@susniyvadunsandadiuvesiiazidon dedulsadeusyuuda (Evaporative cooling pad system) AIUANYUNYH
AT uarnsTEUIBeINIERAIR eI svesns Maudadiluszuunsliiseluii Tnedduwesansiunisenie
Fenaeiumuasgiuvhiunsudadng vhnmstuiimimdnisudunnaes Sehmdnynaesduaw sauieUinaemisiians
Auusiast WevhmsAuam dhwdnfiiingy (weight gain, WG) 8n51n15ta3guLiula (average daily gain, ADG) U3nnad
mmiﬁqﬂiﬁul,a?iwiaﬁwiafu (average daily feed intake, ADFI) Snmadsuemnsiduimiin (feed conversion ratio,
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FCR) Tapanununbusiudunds (backfat thickness; BF) #181A5 89 A-mode ultrasonography (Renco lean meter®,
Minneapolis, MN, USA) au35ves 14y uaganz (2562) Inginnssiuntsdlnged qaving v1aainuuinatvds 6.5
WUl InUsunagesluunesAgea (hormone cortisol) 3NAI0E1LADA AIBIFUDY Bushong et al,, (1999) vin15La7z
denluaniizanslienomns Taglivauaungnsmnaemnd shnmaasdenansyndaniou 3 fufiugamavaaes shns
TLA518%A 2835 micro plate enzyme immunoassay @389 AM533 Accubind ELISA Microwells ?Lﬂi’l”ﬁaﬁﬁuuu
Independent sample t-test Tagldlusunsudndagu SPSS V.17 Ainsigsiaanuuanitsnisadseninangunaaes fszsu
Anadesiu 95% LWEJLUSEJUWIEJU@T]EJLLMHWNLaaﬁidﬁ’ﬂﬂﬂammi%ﬂaaﬂ aliumsneasy w annthideuazinausudesisun
ARIZINYATANERTY UTIVEdousAT sevineTudl 2-30 manAu 2564

Table 1 Phyto cannabinoids, Antioxidant efficiency and Nutritional composition of root and leaves hemp

ltems Amount
Phyto-cannabinoids (%W/W)
Cannabidivarin (CBDV) 0.001
Cannabidiol (CBD) 0.073
Cannabidiolic acid (CBDA) 0.267
Cannabinol (CBN) 0.005
Cannabichromene (CBC) 0.002
Tetrahydro Cannabivarin (THCV) 0.001
Tetrahydro Cannabinol (THC) 0.048
Tetrahydro Cannabivarinic acid (THCVA) 0.018
Antioxidant efficiency ¥
Total Phenolic Content (TPC) (mg GAE/g DW)* 33.82
Antioxidant potential capacity (APC) (mg GAE/g DW)"/ 10.79
Antioxidant activity on DPPH reaction (ADA-DPPH) (%) 26.86
Nutritional composition (%)
Dry matter 20.17
Ash 247
Crude fiber 41.34
Crude fat 4.87
Protein 0

Y Cannabis Extraction and Analysis Laboratory at Cannabis LAB Laboratory for Motional Cannabis Research, Faculty of Arts and
Sciences, Kasetsart University Kamphaeng Saen Campus

7 faudadinann aunun wavauls (2563), aRdnm A (2564)

¥y = 0.0008x + 0.0402 ; R2 = 0.9911 ¥ y = 0.0014x - 0.003 ; Rz = 0.9946

NaNsANY LA IR

nsanvasoangninsdaninlusindgys Wunguues Phytocannabinoids fid1Asy 1w CBD dAwvindu 0.073
9%W/W az CBDA da1viiu 0.267 %W/W sauandlu Table 1 @15eangnininaniamunsaasuain CBDA 1Ju CBD 16l
Wududlasnigualasuaauiau 80-120 °C (Ryz et al,, 2017) A1udndnan11usouaNNTEUIUNIS Decarboxylation

. I aaa Aa o W ' & a ' & s I v o ' A | Y a aaa
reaction 1Juufisemaeiiiindaniaisvendauavtasefingrisueulasenled (CO.) wWlUludregraiasdiinufazen
Feaazinuiserseaun (Wly, 2543) Fenuseuninandsduiuintulalunszviunisnan wasdadnomsgnsdald
a ! o ! o v = < U 1 = & ! v £ °

gaUuNI¥NIN 75-80 °C drdawarinliomsinnuuds uagdauuu 8nMve1m1598gnaudn1seuuauni 120-130 °C
Uszana 3-5 Uil (Nichols et al., 2019) samgiidananilvraBauindensiindudminuesdnd Sanunsavievinlviszuy
MaAueImsUTuaunaveseuledld uanuausatunisaaduluduldedvanysal wavdroiuaiugouiivesdule
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saufansdusalagnisieailud (gelatinization) 1ind uiuudsdaeszuusinginsiady (retrogradation) (Kirpinar and
Basmacioglu, 2006) dm3unisvadeuUiunn warUszavsnmuesansengviuessniae asIanuUiiaeseengmavig
Fuafl 33.82 mg GAE/g DW saenisviadeu TPC wisuiisutiu Gallic acid Snilaswuinuinaansiueyyadasslufyw
10.79 mg GAE/g DW maen1snaday APC W3suliisuniu L-ascorbic acid LLazﬂ&jmaamwmqméﬁmdnmmmETUE"?&mi
\Aneyyadaseld 2686 Wosidud Memsnaaeugninisdueyyadasssae DPPH (ADA-DPPH) faugndlu Table 1 dudu
msffudamaineyyadasenglumed hefnuvanmiead Gsaenndesiunuifores ofdni (2564) wuinanseangwslu
nauvesansTundanunsansefumsndsvestalnlaflunguues pro-inflammatory cytokines wihwmihilumsnouausuas
nszdumsiuddantasuiazidnlulusvnme uaransatienssduisadlussuugiduiuvosansld

nstaRusn waglufiyye dadi 1:3 Ususnisiasy 10 nfuseilansuenms vise 1% vesomnslugnsssasyu A
uanslu Table 2 wamsnaassmud1 thuiingns Sasmsaiauiuln uay anusunlufudunds vesisaoangalaiinafuma
afii (P>0.05) wiansnau HRP Tugae1y 19-20 Wk waz 19-22 Wk vl ADG 11nn3nngu CON (P<0.05) (3.36 VS 3.07
ke/day) Wag 3.35 VS 3.25 kg/day @ FCR vasansyeny 21-22 Wk Tungy HRP find1 CON (P<0.05) (3.87 VS 4.02) uag
seAusesluuneiivealudongnsfiony 22 Wk nqu HRP fiszduasifvealudendiniingu CON (P<0.05) (2.22 VS 3.77
ug/dL) Table 2 9nHaNIATINABUYTINMANTENgNETNAT UazsaveInITiaiNTINRyvsdiauysTuemsans aunsauts
AnatRvesnfywdld 2 Ussns imadidmare ADFI sty FCR uazssfuseiluunesitonananiionsuiivuiungs
AuAu Ussmsusnaniassdiguasifdulseims (dietary fiber) dednildsuiutulugnsomsasdisdanasulidn iy
ownsldundu SntinmaaSuliueivieloomislugnsdrsurasiedmaresnmaindoufiownsluszuumaiuemis
wazfiumsvingesvesluomnsitlilavaneth Jusulsiiddasernududuves Volatile fatty acids (VFA) lussuumaiiu
mmsa’auﬂmaLﬂuLLwdawé’amuﬁﬁwﬁmmmaaqw%m’msswLé‘amaﬂéﬂé’ﬂmg Foduussloniseszuunsges ndwu
uazgunmYesdad (Zhao et al, 2020) dmiuduiiaosnuantfanseengrsnaduaiivessnigus fusleilunisduds

aaa a

nsiinufiseneendndulussiuiead waznovausssioszuueulaauuIiuses (endocannabinoid system) Faszuvil
Uszneusediuiiegiinemedamunuauniniazannzaugalusediuiead (Audu et al, 2014) Faasumaniiiiunum
dArian1smuANeiyIzvessrULUTEam Ludunds SEUUgereIMs SEUUNIUAUDIMNT uassvuunliduiu (Rocca et al,
2020) BnamaLaiusniaysdiannsaansydugesluunesiven SeldviinaromuanuosNiueMT FrBaRaNzIATER
1nifadudawinden uazaufouiiinainnszuiunisgosemsluszuuunIUeaT Gabler and Pearce. (2015), Rey et

al., 2020) Jsaenndasiiu Foury et al. (2011) liAnwiladuaamaiidenisiuasuulasgesiuunesigeataaunsadudviy
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Gy
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Table 2 Effect of dietary root hemp on growth performance, backfat thickness, and hormone cortisol in fattening

pigs
Dietary treatment"
ltems Y SEM P-value
CON HRP
Pig No 18 18

Body weight, BW (kg)
Week 19 74.66 76.23 1.28 0.449
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Dietary treatment”

ltems SEM P-value
CON HRP

Week 20 87.89 88.85 1.27 0.711

Week 22 99.83 100.91 1.42 0.711
Weight gain, WG (kg)

Week 19-20 13.14 14.08 0.31 0.124

Week 21-22 11.94 12.06 0.30 0.855

Week 19-22 25.08 26.14 0.49 0.284
Average daily gain, ADG (kg/day)

Week 19-20 0.94 1.01 0.02 0.114

Week 21-22 0.85 0.86 0.02 0.857

Week 19-22 0.90 0.93 0.02 0.281
Average daily feed intake, ADFI (kg/day)

Week 19-20 3.07 3.36 0.04 0.000

Week 21-22 3.43 3.33 0.03 0.072

Week 19-22 3.25 3.35 0.02 0.042
Feed conversion ratio, FCR

Week 19-20 3.27 3.34 0.03 0.242

Week 21-22 4.02 3.87 0.03 0.024

Week 19-22 3.63 3.59 0.02 0.221
Backfat thickness: BF (P2) (mm)

Int BF 13.06 12.50 0.28 0.332

Final BF 14.56 14.61 0.28 0.922

Backfat gain % 1.50 2.11 0.22 0.170
Cortisol hormone (Serum) (ug/dL) 377 2.22 0.33 0.011

Y CON = Control group, HRP = Hemp Root Powders group
¥ Back fat gain (P2) = different of backfat thickness P2 (at 22 wks. of age) - Initial back fat M1 (at 19 wks. of age)
Mean within the same column with different superscript letters differ significant (P<0.05)
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UBNUN LITITATAYY LazauIA A3lani. 2563. USinailuednuazgvisnisimueuyadassluvilundeunasvmslunsieuyiin
avaneul. MsaNTInermansuazimalulag. 9(2): 230-242.
a Y aaa a s a o aaa 44' Y o a < | a ¢ a a ¢
1y funswus. 2543, UAseamsuendatularuiseinisidenan mvesindiudonudnugaieiunmiud. Iendnus
USyyineenansumUaydin nsaluminendy nganne.
Wit nulvead, 1aun Asuau, Yona wedlsasd uas enans $9anSTy. 2562, ANUEIRUGIENINENYULAIUNUIVET
lodfudunddluiunaunsawsn uazanudumailumsasiossierdsns Cohort Tuansana. 839-844. Tu: Uszyian
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MsNYAS ATIN 20 13 0eudnnssudaruysunisddgyuieniswaundedu 28-29 unsiAu 2562. AL
WNWASANERNS UNINGIDLVDULAY, VDUBNU.



KHON KAEN AGRICULTURE JOURNAL SUPPL. 1: (2022) 258

offnA A, 2564, nAndusiasueaiienssduniduiulugnsvgunanalusdumin. Inerdnus Usqayiine
A1ERS WNUNTR UINEIFESART. Weadlan.

Audu, B.S., P.C. Ofojekwu, A. Ujah, and M.H.O. Ajima. 2014. Phytochemical, proximate composition, amino acid
profile and characterization of Marijuana (Cannabis sativa L.). Journal of Phytopharmacology. 3(1): 35-43.

Bushong, D.M., T.H. Friend, and D.A. Knabe, 2000. Salivary and plasma cortisol response to adrenocorticotropin
administration in pigs. Laboratory Animals. 34(2): 171-181.

Foury, A., B. Lebret, P. Chevillon, A. Vautier, C. Terlouw, and P. Morme. 2011. Alternative rearing systems in pigs:
consequences on stress indicators at slaughter and meat quality. Animal. 5(10): 1620-1625.

Gabler, N. K., and S.C. Pearce. 2015. The impact of heat stress on intestinal function and productivity in grow-finish
pigs. Animal Production Science. 55(12): 1403-1410.

Kirpinar, F., and H. Basmacioglu. 2006. Effects of pelleting temperature of phytase supplemented broiler feed on
tibia mineralization, calcium and phosphorus content of serum and performance. Czech Journal of Animal
Science. 51(2): 78-84.

Nichols, G.E., R.S. Charles, AM. Ogles, KM. Dunmire, and B.P. Chad. 2019. Effects of conditioning temperature on
pellet quality of nursery pig diets. Kansas State University Agricultural Kansas Agricultural Experiment Station
Research Reports. 5(8): https://doi.org/10.4148/2378-5977.7866

Rey, A, D.C. Almudena, L. Calvo, P. Puig, and T. Hechavarria. 2020. Changes in plasma fatty acids, free amino acids,
antioxidant defense, and physiological stress by oleuropein supplementation in pigs prior to slaughter.
Antioxidant. 9(1): 56.

Rocca, G.D. and A.D. Salvo. 2020. Hemp in veterinary medicine: from feed to drug. Frontiers in Veterinary Science.
7(287): 1-11.

Ryz, N.R., D.J. Remillard, and E.B. Russo. 2017. Cannabis Roots: A traditional therapy with future potential for treating
inflammation and pain. Cannabis and Cannabinoid Research. 2(1): 210-216.

Zhao, J.B., Y. Bai, G. Zhang, L. Liu, and C. Lai. 2020. Relationship between dietary fiber fermentation and volatile
fatty acids concentration in growing pigs. Animals. 10(2): 263: 1-14



