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Abstract

This experiment was carried out to investigate the effect of pH at coagulation on fatty acid and st-
erol composition of green LPC.

Green juice of Italian ryegrass, red clover, oats and alfalfa was adjusted at pH 4, 6,8 and heated a:
85C for ten minutes. Green LPC was taken from the above green juice.

The results obtained were as follows.

1. Green LPC of ltalian ryegrass, oats and alfalfa contained much on the order of linoleic acid, pa-
Imitic acid and linolenic acid. Methyl ester of these three fatty acid accounted for 70.4% to 86.2
% of total fatty acid methyl ester.

Green LPC of red clover contained much palmitic acid, linoleic acid, and linolenic acid. These
three fatty acid methyl ester accounted for 82.5% to 86,2% of total fatty acid methyl ester.

- 2. Linolenic acid was highest in the green LPC of red clover, oats and alfalfa which was adjusted
11 pH 8 and heated and coagulated, and next at pH 6, and pH 4, respectively. Linolenic acid was
highest in the green LPC of Italian ryegrass which was adjusted at pH 6, next pH 8, and pH 4,

3. Green LPC of red clover and alfalfa contained cholesterol. The all green LPC contained campeste
rol, stigmasterol and sitosterol.

4. Sterol was highest in the green LPC of Italian ryegrass, red clover and oats which was adjusted
at pH 8 and next at pH 4, and pH 6, respectively.

Sterol was highest in the green LPC of alfalfa which was adjusted at pH 8, and next at pH 6,
arnd pH 4, respectively.
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Table 1. Operating conditions for gas liquid chr-
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Analytic material

Items Fatty acid methy] esters
Instrument GLC(Shimadzu 4BM)

Column DEGS (15%) glass 2mX3mm 1D
Detector Flame lonization Detector
Colum temp, 180T

Detector oven temp.  200T

Carrier gas N, 60ml/ min.
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Table 2. Operatiog Conditions for Gas Liquid Ch-
romatography

-Analytic material

Items Sterol analysis
Instrument GLC (Shimadzu 4BM)
Column OV-17(1.5%) glass 2mX3mm ID
Detector Flame Ionization Detector
Column Temp. 26T
Detector Oven Temp, 260C
Carrier Gas N, 60ml/min.
H, 50ml/min.
Air 1/ min.
Chard Speed Smm/min.
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Table 3. Chemical and mineral composition of green leaf protzin concentrates

pH of Crude
coagulation protein

Ether
extract

N-free
extract

Leaf protein

% on dry-weight basis

Crude Crude

fber  ash 0 Me N K P

— mg/100g dry matter

Alfalfa 4 55.04 10. 31 30.91
. 6 63.06 12.27 18.70
leaf protein
8 62.65 9.51 18.84
4 56. 02 13,31 27.60
Red clover
. 6 57.19 16. 00 22.84
leaf protein
8 53.57 11.23 26.84
. 4 5. 14 17.06 24,88
Italian ryegrass
. 6 60.08 17.06 18.65
leaf protein
8 40.46 12.22 27.44
4 53.45 20.10 23.5
Oats
. 6 53.57 21.27 22.09
leat protein
8 46.54 13.66 26.01

0.39 3.35 540 1w 30 1060 240
0.57 5.40 1200 140 30 1150 410
0.40 8.60 2360 250 180+ 1200 1090
0.32 2.75 270 60 50 850 170
0.13 3.84 600 110 80 1020 210
0.13 8.23 470 250 340+ 1630 660
0.26 3.66 260 30 M 5% 3%
0.18 4.03 510 130 50 1160 420
0.18 1970+ 6600+ 200 230+ 1160 2310
0.22 2.68 130 3 180 620 530
0.25 2.82 260 50 140 740 2%
0.24  13.55% 4330+« 200 260 730 1930

% Crude ash includes Ca salts originated from the added Ca in green juice.

* % A large portion of Ca and Na was originated from the added CaCl, and NaOH in the green juice.
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Table 4. Composition of fatty acid esters from green leaf protein concentrates®.

Methyl Italian ryegrass . Red clover’ Qats Alfalfa
esterb PH4 PH6¢ PH§ PH4 PH6 PH8 PH4 PH6 PH8 PH4 PH6 PHS
10:0 0.2 0.4 0.4 0.3 0.8 0.2 0.8 0.7 0.0 1.0 1.6 L3
10:1 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0 0.0 0.0 0.0
12: 0 0.1 0.3 L0 0.3, 0.2 0.3 0.9 0.9 0.1 0.9 1.0 0.8
12:1 0.0 0.3 0.3 0.2 0.1 0.1 0.6 0.4 0.2 1.2 0.3 0.1
14:0 1.9 1.6 2.0 2.3 2.1 2.3 L5 1.2 11 4.5 3.9 3.6
4.1 0.1 0.3 0.1 0.6 0.4 0.5 0.0 0.1 0.0 1.4 1.1 1.2
15:0 0.2 0.0 0.9 0.0 0.0 0.0 0.8 0.3 0.1 2.2 1.1 1.1
16:0 27.4 24.0 3L.4 19.8 185 164 19.2 19.2 20.3 25.2 26.1 250
16: 1 4.8 3.7 5.2 3.6 3.9 3.3 3.5 3.2 3.2 4.7 5.0 4.5
17: 0 1.6 1.7 2.7 2.6 5.3 2.2 1.2 0.9 1.1 5.0 2.0 2.8
18: 0 58 .4.2 4.3 2.5 1.2 1.7 2.1 1.1 2.3 2.8 3.4 3.2
18:1 4.7 2.7 2.8 4.0 3.3 2.8 4.8 4.2 4.4 4.7 4.0 4.6
18: 2 16.0 12.6 86 20.1 181 19.6 1.2 125 1.2 155 157 14.9
18: 3 35.6 47.7 38.8 43.5 459 50.2 520 53.8 547 29.7 331 352
6:0

8.2 79.0 84.3 78.8 834 825 862 824 8.5 8.2 70.4 749 751
18: 3

a: Per—cent by weight of each fatty acid ester calculated from area of each peak
b: No. of carbons:No. of double bonds.

Table 5. Composition of sterol from green leaf protein concentrates.

PH of Unsaponifiable Chole- Campe- Sitosterol Stigma-
Leaf o lati material sterol sterol sterol
eaf protein coagulation
P & in oil (%) Mg %) (Mg %) (Mg %) (Mg %)
. 4 6.4 - 99.3 135.7 -
Italian ryegrass
. 6 2.0 - - - -
leaf protein
8 2.2 - 45.1 65. 3 3.4
4 1.7 22,2 119.6 1558. 3 250.5
Red clover
. 6 5.7 3.7 22.0 153.8 23.6
leaf protein
8 2.3 17.4 134.6 1733.8 208.9
4 3.3 - - 62.3 28.2
Qats
. . 3.3 - - - -
leaf protein
8 3.0 - 23.2 59.6 2.6
Alfalfa 1.3 - - 5.6 8.8
leaf protei 2.6 2.7 3.7 46.5 20.3
n
P 8 2.7 15.9 26.6 197. 4 51.5
Hawke” ol 2|3} rye grass® BRBiEE-S- Witpo) et
At g A Fol oL BRHEES] Hlnkol wHEttix ghad, 2L ke s #% LPC: #ifdq =
-1 i Crombie® + Zea maysoll 4 Jacksonzl Kn 2} BRBHEEe} #ke| vh&4d| chenopodium, marrow,

mmerow® = alfalfa leaf mealdl]q 742 7gkg = rye grass, turnip % wheatt= linolenic acid, palm-
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