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Protein Concentrate from Ginseng Leaf and its Nutritive Value
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Abstract

This study was investigated to evaluate the feasibility of protein concentrate for human food
from ginseng leaf. The protein concentrate was prepared from ginseng green leaf by treating with
cold acetone, followed by protein extraction with 0.2% NaOH containing 0.5% 2-mercaptoethanol
and 0.5% sodium dodecy! sulfate. Proximate composition of the ginseng leaf protein concentrate
(LPC) showed that fat and ash was less than 1%, protein was about 75%, total sugar and total
saponin was 5% and 1.2%, respectively. As compared to the provisional amino acid pattern
reported by FAO/WHO, ginseng LPC was found to be poor in S-containing amino acids, which
were the first limiting amino acid. The amino acid score and E/T ratio of ginseng LPC were 43.1
and 3.02, respectively. Digestibility of ginseng LPC by pepsin and trypsin was lower than that of

milk casein.
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Table 1. Proximate compositions of defatted ginseng
leaf and its leaf protein concentrate

Pretreatment

Compositions Ginseng LPC

({Defatted ieaf)
Weight (g) 100 7.82
Moaisture (%) G 88 8.08
Crude protein (%) 17 5G 75.34
Crude fat (%) 0.86 0.31
Total sugar (%) 25.38 5.22
Ash (%) 5.67 1.14
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Table 2. Contents of saponin and ginsenosides in the leaf, defatted leaf and LCP of ginseng

(Unit: %)
Crude Ginsenoside
saponin
Rb, Rb, Re Rd Re Ra, Total Ratio
(PDO}/PTH))
Leaf 14.46 0.23 0.36 0.43 1.46 2.46 1.98 6.92 0.56
Defatted leaf ~ 5.83 0.16 0.26 0.28 0.90 0.86 0.41 2.87 1.26
LPC 1.19 0.08 0.03 0.05 0.04 0.07 0.05 0.32 1.67

a) PD (panaxadiol ginsenoside): Rby +Rb,y+Rc+Rd
b) PT (panaxatriol ginsenoside}: Re+Rg;
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Table 3. Amino acid composition of ginseng leaf protein
concentrate
(g amino acid/ 16gN)
Whole egg protein® z
Amino acids Ginseng LPC >
(commerciat) =
3 sof
Aspartic acid 13.41 101 s
Glutamic acid 12.56 13.4 3
Serine 2.93 7.7
Histidine 2.34 2.4
Glycine 4.59 3.4
H 3 1 L 1. L -
Threonine 42! 4.8 1 3 s 10 20 24
Arginine 6.82 6.5
Alanine 6.05 6.0 _ , o Timeth ,
Tyrosine 453 43 Fig. 1. In vitro pepsin digestibility of the ginseng feaf
Methionine " 51 3' 5 profein concentrate.
Voline 7'03 6‘7 @ — o, milk casein; O — 0O, ginseng LPC.
Phenylaianine 7.33 5.5 100
Isoleucine 6.19 5.8
Leucine 11.39 9.0
Lysine 4.42 7.1
Tryptophan 1.68 - 1.5 z
Total amino acid 96.99 97.7 Z sof
Total essential 52.82 48.2 s
amino acid 2
o
Essential amino 54.46 49.3
acid, %
a) Data from Yomaguchi and Kandatsu (1973)(29 L s N
S 8 12 24
Time (hrs)
Table 4. Essential amino acid patterns of ginseng leaf Fig. 2. In vitro trypsin digestibility of the ginseng leaf
protein concentrate protein concentrate.
(g amino acid/16g-N) o — @, milk casein; 0 — Q, ginseng LPC.
FAQ/WHO N . .
Amino acids 1973 " Ginseng LPC o}, ® LPC9 435+ milk casein 2t} 2]
th . .
(1973) pottern 24417k 83l A= milk casein©o] o 92% ®l=+=
Isoleucine 40 6.19 ul wlsi4 LPCE < 32%ell ¥33ich, Trypsin &
Leucine 7.0 11.39 N . . .
Lysine 55 440 3t= Fig. 29} #o| milk casein 2t} on] 43 24
Methionine +cystine 3.5 151 A7t 3 milk casein F 81,4%0l vls] LPC+ 42,
Phenylalanine + 6.0 11.86 4% % 33| wtou} pepsin Bohe 43Hgol o7k &
tyrosine Holc}, wabA o4t LPC o] 434 A3l g FE
Threonine 40 2 S in vivo AYE Fdl] ABAY, 43H8, 4
Tryptophan 1.0 1.68 . e s N
VZI?nep 50 703 7}, net protein utilization(NPU) ¥ BZ&7 59
E/T ratio® 2.95 3.02 AgaA si71e dlE el Qicke Az,
a) Provisional amino acid scoring pattern  from Report of o Q o}

Joint FAO/WHO Ad Hoc Expert Committee.
b) g essential amino acid per g total amino acid N. Qlaled thuizl o) ,5_]3&;]‘ |2 -‘Hfs}&i ﬁ%"—q;ﬁ .
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