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Nutritional assessment of Hemp (Cannabis sativa L.) Proteins
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Abstract: Total hemp protein isolate (HPT) and two major fractions of HPI (HPI-11s and HPI-7s) were extracted from defatted hemp

(Cannabis sativa L.) flour. Amino acid composition and protein in vitro digestibility of HPI, HPI-7s and HPI-11s were analyzed. The results

showed that the protein isolates from hempseed are much more nutritional in amino acid nutrition and easily digestible than soybean protein

isolate, and can be utilized as a good source of protein nutrition for human consumption.
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Table 1 Proximate compositions of HPI, HPI-7S, HPI-11S and

SPI (n=2)

Constituents % HPI HPI-7S HPI-11S SPI
Protein 90.5£0.71  87.6+028  93.0+0.38 92.7+0.19
Moisture 2.79£0.12  2.85+0.05 2.61+0.01 2.89+0.04

Ash 2.38£0.01 391001  2.54+0.03 2.63+0.01
Fat 0.36+0.17  032+0.07 0.41+0.03 0.42+0.42
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FEAAE, N 0.32%~0.42%.
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2 HPI, HPI-7S, HPI1-11S F0 SP1 RS EER4ARL (2/100 g BHR)
Table 2 Amino acid compositions of HPI (including HP1-11S and HPI-7S) and SPI (g/100 g protein)

Amino acids HPI HPI-7S HPI-11S SPI FAOIWHO suggested
requirements (2-5 year old)
Tle * 3.99 +£0.08 3.09+0.21 3.30+0.14 435+0.11 2.8
Leu * 6.63+0.23 6.17+0.46 6.49+0.27 6.79+0.83 6.6
Lys * 4.16+0.87 3324025 336+0.15 5.23+0.01 5.8
Met * 1.39+0.06 1.50+0.13 2.36+0.12 0.92 +0.07
Cys 0.17+0.01 0.17+0.01 0.22+0.01 0.05+0.00
Tyr 3.67+0.23 2.95+0.22 3.34+0.15 3.61+0.18
Phe * 457+0.11 4.03+0.31 4.03+0.14 5.14+0.58
Thr * 4.57+0.35 3.99+0.32 4.01+0.16 3.98+0.13 34
Val * 4.98+0.13 430+0.32 426+0.18 428+032 35
His * 2.81+0.47 3.13+0.22 3.31+0.20 2.81+0.24 1.9
Trp Not determined 1.1
Asp 9.41+0.39 8.76 +£0.59 8.82+0.27 11.47+0.71
Glu 16.14+026  15.88+1.19  16.66+0.43 20.67 +0.83
Ser 5.18+0.02 5.53+041 5.34+041 5.324+0.09
Gly 3.99+0.06 3.83+0.23 3.88+0.13 3.74+0.27
Arg 9.91+0.91 7.60 £ 0.59 9.35+0.15 7.35+0.35
Ala 4.50+0.36 427+035 424 +0.06 3.72+0.06
Pro 4.53+0.39 442+037 431+0.04 5.13+0.33
' Tolsuphurcontaining
amino acids (Met and 1.55 1.67 2.58 0.96 2.5
Cys)
Towlaomaticamino
acids 8.43 6.97 7.37 8.75 6.3
(Phe and Tyr)
____ Towlessentialamino
acids ** 37.12 32.64 34.69 37.15 32.8
Total non-essential amino 53 67 ___________ 5 029526 ____________ 5740 _____________________________________
acids
________ ET@o)** 4516 438 ae0  wn

* Essential amino acids. ** Total essential amino acids exclude the amino acid Trp. *** The proportion of essential amino acids to the
total amino acids.
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Fig.1 SDS-PAGE profiles for SPI and HPI digested with
sequential pepsin and trypsin.

Note: Lanes 1-7: SPI digested by pepsin for 0, 1, 5, 10, 30, 60
and 120 min respectively; Lanes 8-12: the SPI pepsin-hydrolysate
further digested by trypsin for 1, 5, 30, 60 and 120 min respectively;
Lanes 13-19: HPI digested by pepsin for 0, 1, 5, 10, 30, 60 and 120
min respectively; Lanes 20-24: the HPI pepsin-hydrolysate further
digested by trypsin for 1, 5, 30, 60 and 120 min respectively. MW,

protein molecular weight markers
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Fig.2 SDS-PAGE profiles for HP1-11S and HPI-7S digested
with sequential pepsin and trypsin
Note: Lanes 1-7: HPI-11S digested by pepsin for 0, 1, 5, 10,
30, 60 and 120 min respectively; Lanes 8-12: the HPI-11S
pepsin-hydrolysate further digested by trypsin for 1, 5, 30, 60 and
120 min respectively; Lanes 13-19: HPI-7S digested by pepsin for
0, 1, 5, 10, 30, 60 and 120 min respectively; Lanes 20-24: the
HPI-7S pepsin-hydrolysate further digested by trypsin for 1, 5, 30,
60 and 120 min respectively. MW, protein molecular weight
markers
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