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Hemp: novel feedstuff for raising laying hens to healthy egg production
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Abstract

Hemp seed is rich in nutrients, especially for the essential amino acid and essential fatty acid necessary to maintain
a healthy life. Hemp seed contains 32 to 34% carbohydrate, 33 to 35% fat, 24 to 25% crude protein and 9 to 11%
include fiber, vitamins and mineral. In addition, hemp seed oil contains 75 to 80% polyunsaturated fatty acids (PUFA)
including 60% linoleic acid, 17 to 19% Cl-linolenic acid and making balanced source of n-6 and n-3 PUFAs. Moreover,
the bioactive component in hemp seed is a A-9 tetrahydrocannabinol. Based on the results of the current review, the
inclusion in higher levels of the hemp seed (>20-30%) hemp seed meal (20%) and hemp oil (>9-12%) in the diets of

laying hens does not affect overall performance of birds and leads to the enrichment of the n-3 fatty acid content of eggs.
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Figure 1 Hemp
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Marijuana Hemp Marijuana
A. Stem B. Leaf

Hemp Marijuana

Marijuana Hemp Marijuana

C. Inflorescences D. Seed E. Stem height

Figure 2 The difference between hemp and marijuana
Source: &3 (Ju1.)° (A. B. C. and D.) uaz MedThai'? (E.)

Table 1 Morphological and chemical characteristic of hemp and marijuana

483

AN L] N7
e a e ae w T - ae e L ia
st fdugauadszanm 2 was nsuanfadas fdeydeasn Semandununie mauanfisnnn fdeudasau wianung
waenwn Tiidulosnuazgmnings laimilen aansn Widuloauuszgmniner
Lewle aduliidnlodseun 35 wWefidud Sduliidulodszanm 15 wWesidud
lulwgifderdaunafmbvrannias il 7 fs 11uan luidnuauBenennidisnde Tl 5 f 7 wan (ymwienszsan
lu o e e . o a em e aae oy
TuSesdiarilinsmadanalys 1 5 uan) ludsadadaniu lsnsaauiniiolailysouas
aondangannnii 4 1o Teaanunaias JLkunm THC aondangdszann 3 \haw Taaansisnsunn Ju5unm THC
= c = ¢ & A A o = ¢ ¢ & Xa o , o A
aan 1l5zanon 0.1 B9 7.0 wesidud neftlifonsinluuas dszanas 1 59 10 wWesidud veitfiuasihlunaztaaandiivan
. ; . . ; ~ < N
goaandidoangy asnnvlilemaain guiltasnnindunaauazeangnivnliiaduinau
=3 =3 " a 2 a =3 v =3 =3 a a =
Wi wiavwalva Awienudiu Sansdndan WaATMWALEN fdan Sane
TN nniduszuunuia Inupwisiwanunn nniduszuuTnuta FnuwIsiwInann

Source: 2IAMIAFINTTNUAZANALATDANE (2561)™



484

Manatsanun Nopparatmaitree and Pitchaya Chumcaun

B9

Qs s & A [

neyr39atduNs39¢ Cannabaceae luaqa
. A ol o A e
QY1 (Cannabis) TiNwanaiiinimue 3 sila fa Agyw
(Cannabis sativa subsp. sativa) ﬁ'tym (Cannabis sativa
subsp. indica) Wz Cannabis ruderalis MiuwivAwlu
ol Melligymainsuznangnsmaaiadaafny
iy Gouaslu Figure 1 uaz Figure 2 wnuanqoedans
THC ludSunawiasdslidaduasianiomnianiym™

[ % a A ' 13 ©

lagaIfNSINFINIINUATANALATaTNE (2561)" $1uun
ANBULNIFUIIUINGT (Morphology) UazaNIWENEAT
(Phytochemistry) UaINTAYT LA NYTIAIINLALDLA
uaadlu Table 1

& Xo o o o Ao o A

mitdnsuzlannaldresiyrsdnidduige
Feadanugannn 2 was llng veududiszasuan
lugaslasnine luddsnennies Llesenaantenanazdl
gndlaiannuaziians THC énin 0.3 wesidud aetiulu
mangrangsnads liaingsads ssewdafiasan

P U v X =)

fianseangnininszdulszamiauann™ wananiliden
Agpdsliidulvamaings Sinwvuzdanta wmilen
NUMB WDIUTI Lm:LﬂmﬁulﬁﬁmammmﬁwvlﬂLLﬂigﬂ
lwBsgamnnin 15u Fane nazenw (Hudu Snnssn
wnuvadunysImanIngaduniulad lusiuasuia
Ayps daedszmihana AReudn’® uaz Jgudinig

J Sci Technol MSU

Inmnmagamanzdmivianlguszlomt lugamnnamw
LA3 098N 819WIIMINEADNT 1% MrlRlwaEaRs
WTiaE MR NEAATILEINENTNS WUANIWER
Az uazkdaduudlnaunuionias

Togluwszinalnosuidans=wasnasng Wy
NIAWD WIUTUNTTRRABT AR NIINTENTRAES
lumsdassuliinuasnstgnigssluiuiidoanumnss
Snenwunse Saniaan tiathanlsus:lomiluasaGon
LLa:mSNa@lm‘%aﬂ}Gﬁ&l” uanmﬂﬁgaﬁ’ﬂmamwmaLLa:
amﬁ'u’i%’mm:ﬁwmﬁuﬁga (BIFMITNWITU) E9RUBINAY
wszimm’aﬁﬂuﬂﬁ%’ﬂLmzﬁmﬁaﬂﬁufﬁmmuﬁalﬁﬁ
§13 THC 6 shednsdadanuuy Mass selection virls
lefnysadwan 4 Wug fia RPF1, RPF2, RPF3 Uaz RPF4
Alsumstunad EURUTINNINITIMIANBAT NIENTN
InuAsUuazaWnTal e TuA 10 A 2554 Gl Table
2 * lasluilaaiumagn Ayslutszndlnoatdagndas
muﬂgﬂmﬂﬁaﬂ@ﬁuau;fyma]’mﬂizm’mmmsmqm
deunisdanlasldfinssniiuuszdsliaaunndgnld
GHgNE ﬁ”'qﬁluﬂaqﬁuﬁaaﬁwﬁw’lﬁmwwwmmm%’gl,‘flu
fuoauanaviniu Taslusiuvesdszmauidldaansn
vaaugnadanldmuuninig de aveuaiaas luifiu 1
15 wé’amﬂﬁm:mwmmimqmﬁmiﬂs:mﬂmgqjm
gial™

Table 2  Characteristic of hemp breed in Thailand

Characteristic of hemp breed RPF1 RPF2 RPF3 RPF4
THC content (% of weight) 0.3 0.3 0.3 0.3
CBD content (% of weight) 0.5 0.5 0.5 0.5
Seed width (mm) 4.47 4.1 4.50 4.49
Seed height (mm) 5.11 4.89 5.21 5.13
Seed thickness (mm) 3.75 3.52 3.86 3.69
1,000 seed weight (g) 34.20 30.87 34.40 30.93
Stem height (m) 3.16-4.67 2.65-4.90 2.81-5.40 2.73-4.42

o A o X A . 18
Source: FOTURIFLURWAIUWINRNG (BIANITURAITY) (SJSJﬂ.)
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Table 3  Nutrients composition of hemp
Nutrients composition (%) Hemp seed Dehulled hemp Hemp meal Hemp seed hull
Dry matter 94.10 93.50 95.10 92.60 94.40 94.90
Moisture 6.50 6.50 5.40 6.80 5.60 5.10
Crude protein 24.10 24.80 32.30 31.70 33.50 12.70
Ether extract 31.10 35.5 45.40 11.80 11.10 10.30
Ash 6.20 7.20 6.10 7.00 7.20 3.90
Carbohydrate - 27.60 - - 42.60 -
Total dietary fiber - 27.60 - - 42.60 -
Digestible fiber - 5.40 - - 16.40 -
Non-digestible fiber - 22.20 - - 26.20 -
Neutral detergent fiber 35.00 - 7.80 38.90 - 64.90
Gross energy (MJ/KG) 23.70 22.00 23.90 17.00 17.00 20.20
Source: Sandis:sn Callawa:zl Sandist;sn Sandisc:sn CaIIawe::t Sandisc:sn
(2017) (2004) (2017) (2017) (2004) (2017)
Table 4  Fatty acid in hemp seed
Fatty acid (% of oil) Hemp seed oil
Palmitic acid (Cm:O) 5.00-7.00 5.00 7.40 6.50
Steric acid (Cm) 3.00-4.00 2.00 2.90 2.40
Oleic acid (C, ) 8.00-13.00 9.00 15.00 10.80
Linoleic acid (C_ ) 52.00-62.00 56.00 56.00 55.30
Gamma-linolenic acid (Cm) 3.00-4.00 4.00 1.70 3.10
Alpha-linolenic acid (Cm) 8.00 -13.00 22.00 16.30 19.80
Stearidonic acid (Cm) - 2.00 - 1.40
PUFA - 84.00 - 450
Bazdidi et al.

Source: Leizer et al. (2000)*

Callaway (2004)* Sandison (2017)*

(2016)"
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Table 5 Amino acid and protein in hemp

Hemp: novel feedstuff for raising laying hens to healthy egg production

Amino acid in hemp

Protein in hemp

Amino acid and protein in hemp (%) Hemp

Dehulled

Hemp seed

seed hemp Hemp meal hull Albumin Globulin
Histidine 1.20 1.42 1.25 1.30 3.68 3.87
Isoleucine 1.20 1.27 1.33 0.96 2.02 2.86
Luecine 0.94 0.90 0.91 0.89 4.05 5.57
Lysine 0.62 0.61 0.58 0.50 7.37 3.69
Methionine + Cystine 1.63 1.77 1.60 0.90 4.94 7.39
Phynyalanine+Tyrosine 1.13 1.20 1.13 1.02 3.34 6.68
Threonine 1.23 1.04 1.02 0.85 4.63 2.60
Tryptophan 0.87 0.96 0.91 0.52 0.16 0.34
Valine 1.36 1.42 1.40 1.59 2.90 3.41
Glycine - - - - 8.26 4.10
Serine - - - - 5.12 5.73
Glutamic acid - - - - 20.37 21.48
Proline - - - - 3.82 3.87
Aspartic acid - - - - 7.93 9.47
Arginine - - - - 12.82 16.12
Alanine - - - - 3.91 2.84
Aromatic amino acids® - - - - 3.50 7.02
Hydrophobic amino acid® - - - - 17.82 22.07

Source:

Sandison (2017)*

Malomo and Aluko (2014)%

# Aromatic amino acids: Tyr, Phe, and Trp.
bHydrophobic amino acid: Ala, Cys, Val, Met, lle, and Leu.
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Remark:
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