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Abstract

Exploitation of leaf protein concentrates for human consumption is very important. Leaf protein
concentrates can be easily prepared by mechanically mincing leaves material and press it for getting
the juice. Crude protein can be separated from the juice by aging, adjusting the pH, or heating to
75-80°C etc. This report deals with the extractability of total-N from 69 species of fresh leaves by
mechanical process, and then compared the recovery of leaf protein concentrates from leaf extracts
by treating with TCA, pH adjustment and heating. Results are summarized as follows.

1. In general, the greater the content of total-N of leaves the greater the percentage extraction.
Extraction of the juice from leaves is needed at least two times. The simple eqx;ations are constituted
between the total-N (T; %) and the first and second extractability (E;, Es; %) of the total-N of
leaves, as follows:

E;=0.8168T
E»=0.1830T

2. The optimum pH value for coagulating protein from extracts is considered to be 3.5 to 4.5.
However, the products of leaf protein concentrate by the pH adjustment of extracts are generally
dull in color with rich elasticity.

3. Recoveries of the leaf }Jrotein concentrate from extracts by treating methods were in the following
order of TCA treatment) pH 4 treatment) pH 3 treatment) heat treatment. The yield of leaf
protein concentrates decreased w.bout 10% with pH 4 treatment, 11.4% with pH 3 treatment, and
14.8% with heat treatment compared with the TCA treatment.

4. The heat treatment is the most benifitial method for the production of leaf protein concentrates

with regard to properties of texture, color and yield of products and easiness of the treatment method.

* BUREWI (Ministry of Science & Technology, Republic of Korea)
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Table 1. Extractive ratios of the total-N from various kinds of leaves (% of dry base)
Total-N (%) Extractive Ratio (%)
Korean Name Scientific Name S?Z?le lséBls‘.xt. ancf)ixt. B/A l C/A ’B +C/A
24 F(33) Brassica pekinensis 6.181  2.25| 0.48  36.4 7.4 43.8
E3v1g Xanthium chinensis 5.81 0.89 0.16 15.3 2.8 18.1
9 = & Ricinus communis 5.49 0.74 0.29 13.5 5.3 18.8
4 ¥ Raphanus sativus 5.47  4.30, 0.87 78.6 16.0] 94.6
7zt Brassica juncea 5.28 1.87 0.45 35.4 8.5 43.9
8 + Raphanus sativus 5.23 1.88 0.24) 35.9 4.6 40.5
| npo}-2 Malva rotundifolia 523 0.91 0.91 17.3 17.3 34.6
AZFH (He) Spinacia oleracea* 5.05 2.96 0.28 58.6 5.5 64.1
ol7} A 2 Robinia pseudoacasia 4.86 0.63 0.15 13.0 3.1 16.1
W3 (Ed) Brassica pekinensis 4.82 1.75 0. 35 36. 3! 7.3 43.6
21 s} Allium fistulosum 4.52 1.38 0.27 30.5 6.0 36.5
L3 % Colocasia antiquorum 4.56 0.95 0.23 20. 8] 5.0 25.8
A g g Celeri graveolens 4.28 0.71 0.12 16.6 2.8 19.4
3+ Z Erigeron canadensis 4.27 1.25 0.18 29.3 4.3 33.6
F ! Glycine maz 4.35 1.46 0.46 33.5 10. 6l 4.1
% Artemisia asiatica 4.19 1.00 0.22 24.0 5.1 20.1
g _ Phaseolus radiatus 4.16 1.08 0.33 25.9 7.9 33.8
A g F } Aster tataricus var. nakai 411  1.34 0.42 32.6 10.2 42.8
A F &) { Spinacia oleracea** 3.90 2.54 0.44 65.1 11.3 76.1
+ A = ‘ Luffa aegyptica 3.58 0.75 0.18 20.9 5.0, 25.9
#uats] Helianthus annuus 3.56 0.69 0.211 19.4 5.9 25.3
A 49 Lespedeza cyrtobotrya 3.40 0.05 0.04 1.4 1.3 2.7
=¥ 4 Impatiens textori - 3. 31} 0.12 0.03 3.6 0.9 4.5
AAR A Cosmos bipinnatus 3.22 0.38 0.22 11.8 6.8 18.6
o} 2] o} Dahlia hybrida | 3.17 0.89 0.24 28.1 7.6 35.7
+ 5 = Galarhoeus pekinensis ‘ 3.12 0.46 0.32 14.7 10.3 25.0.
A g " Forsythia koreana ' 2,920 019 0.09 65 31 96
o & Styraz japonica o291 031 0.17]  10.7 5.8  16.5
Z A o} | Pleuropteropyrum ochreatum ; 2.85 0.34 0.19 11.9 6.7 18.6
&€k | Trichosanthes kililowii | 2.85 0.55 0.30 19.3 10.5] -29.8
o] 3 Saussurea conandrifolia 2.60 0.34 0.07 13.1 2.7 15.8
Aol Z Parthenocissum thunbergii 2. 34 0.06 0.03, 2.6 1.3 3.9
FEHRE Lysimachia coreana 2.01 0.07 0.03, 3.5 1.5 5.0
e Evr Sambucus latipinna 1.98 0.06 0.02 3.0 1.0 4.0
9 93 7 Kalopanazx pictum var. typicum 1. 96 0.11 0.04 5.6 2.0 7.6
<+ . Andropogon sorghum 1.82 0.31 0.09 17.0 4.9 21.9
v o] (4 & Digitaria sanguinalis var. 1.50, 0.58| 0.18 38.7] 12.0| 50.7
cilialis***
Z5EUE Eupatorium lindleyanum 1.41 0.10 0. 04 7.1 2.8 9.9
A4 £ Orthodon punctulatum 1.26; 0.05 0.01 4.0 0.8 4.8
*Autumn, **Spring, ***Summer
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Table 2. Effect of pH on the isolation of the protein-N from various kinds of leaf extracts
(mg % of dry base).
== = T —pH T
Scientific Name N 5.0 4.5 4.0 3.5 3.0 2.0 1.0
Korean Name™.
Raphanus sativus 4 s 912 {1,010 {1,048 [1,045 {1,015 ;1,352 |1,376
Erigeron canadensis s ES 477 — 628 — 644 633 -
Malva rotundifolia Z wfot& 314 480 477 479 478 536 457
Artemisia asiatica % 286 359 366 372 372 360 366
Trifolium repens F 2 4 361 - 358 —_ 359 — —
Izeris japonica ¥ &4k — — 19 — — 15 —
Robinia pseudoacasia o} 7 A - — 3 3 — 3 3 —

E,=0.1830T
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F34 F kg A

Effect of treatment method for the isolation of the protein-N from various kinds of

(% of dry base)

leaf extracts.

Korean Name Scientific Name TCA , pH 3 ‘ pH 4 Heating
Al F AGHE) Spinacia oleracea l 2.20 1.90 1.90 1.90
i IV Aster tataricus var. nakaii ' 0.77 0.73 0.73 0.66
7 Brassica juncea ; 0.70 0.53 0.58 0.59
W 3 (2 Brassica pekinensis 0.41 0.34 0.35 0.36
G 4 = Lufia acgyptica o3 0.27 0.30 0.25
# u} e}z Helianthus annuus v 0.20 0.28 0.28 0.24
35E Trichosanthes kirilowii ! 0.26 0.25 0.26 0.21
ZAwW$(33) Brassica pekinensis ‘ 0.25 0.19 0.20 0.22
T E2@1D) Galarhoeus pekinensis ; 0.07 0.13 0.15 0.08
E ot Colocasia -antiquorum i 0.C6 0.09 0.05 0.04
% 2 of Dahlia hybrida | oce 0.07 0.07 0.C8
® W F Saussurea conandrifolia | 0.05 0.04 0.03 0.01
A v g Forsythia koreana ‘ 0.01 0.02 0.02 0.02
EFEYUE Eupatorium lindleyanum 0.04 0.04 0.03 -
A4 F A Spinacia oleracea 1.01 * 0.37 0.63
8 ¥ Raphanus sativus 0.13 + + 0.15
g4z Humulus japonicus * ‘ 1.19 1.22 1.10
| e Raphanus sativus * g 1.01 1.05 1.35
z ut Cucurbita moschata * 0.92 0.74 0.73
A 9 Cucumis melo i * ’ 0.88 0.86 0.88
- Lagenaria leucantha * 0.75 0.91 0.93
s o} F Chenopodium album var. centrorubrum * 0.73 0.82 0.83
Fid A Solanum tuberosum * 0.70 0.76 0.67
=} = Erigeron canadensis * 0.64 0.63 0.44
2] u}o}-&- Malva rotundifolia * 0.48 0.48 0.40
7w & Solanum nigrum * 0. 47 0.50 0.36
% % Cucurbita moschata * 0.71 * 0.73
FALC =) Impomaea batatas * 0.64 | * 0.27
2T () Impomaea batatas 0.40 0.49 * 0.26
S Glycine max * 0.39 0.70 0.74
oF ] & Brassica oleracea var. capitata * 0.37 0.39 0.46
& Artemisia ¢siatica * 0.37 0.37 0.05
Z 2y Trifolium repens * 0.36 0.36 0.33
g Phaseolus radiatus var. aurea * 0.32 0.27 0.32
v} 2 o] (&) Digitalia sanguinalis var. ciliclis, * 0.32 0.35 0.27
up & of(od B) Digitaria sanguinalis var. cilialis * 0.24 0.11 0.01
B Duretia paraspicata * 0.24 * 0.17
i Zea maxys * 0.18 0.17 0.20
3 Pueraria thunbergiana * 0.17 0.16 0.15
E v & Lycopersicum esculentum * 0.17 0.10 0.15
7 o Brassica oleracea var. acephala * 0.15 0.13 0.16
A8 Y Celeri graveolens 0.12 0.12 0.12
S 7 Perilla fratescens * 0.10 0.05 0.15
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o BAEES M (15
o A 3 Lactuca sativa | * 0.08 0.06 7 0. 06.
i F Capsicum annuum * 0.04 0.07 0.09
u] ] Fagopyrum esculentum * 0.03 0.03 0.02
L o} Cucumis sativus ! * * 1.07 1.03
5azaty Xanthium chinensis ) * + + 0.08
W& &uly Izeris japonica | * + 0.01 | 0.04
FAA A Brachybotrys paridiformis { * 0.02 + | 0.02
L FyE Pauolwnia coreana * 0.02 0.02 +
+ T ! Andropogon sorghum * 0.01 0.01 *
A E Orthodon punctulatum 0.01 + + +
of7bA b2 Robinia pseudoacasia * + + +
993 Kalopanax pictum var. typicum + + + +
=% A Impatiens textori + + + +
B}ERE Lysimachia coreana + ! + + +
2 &R Sambucus latipinna + + + +
e 2 Styrax japonica + + + +
F 4 o Pleuropteropyrum ochreatum + -+ + +
AR A Cosmos bipinnatus + + + +
4 g Lespedeza cyrtobotrya * + + +
Aoy Alnus tinctoria var. glabra * + + +
g A b Commelina communis * + + +
2 A e Athyrium nipponicum * + + +
5 % of Prunus persica var. nucipersica * + + +
Faue Stephanadra incisa * + + +
2] 4 o] Rumezx coreanus * + + +
% % 7 Fragaria spp. * + + +
& < Daucus carota * + + -+
7l s} Allium fistulosum ‘: * + + -+
3 =} F Ricinus communis “ * + + +

* No examined, -+ Negligibly detected
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