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Abstract

To characterize the protein from arrowroot leaf, proteins were extracted and separated from arro- °
wroot leaf, then its amino acid composition and functional properties were studied.

Protein in arrowroot leaf was consisted "of’18.’5% albumin, 33.5% globulin, 34.0% glutelin, 6.2%
protamine and 7.8% insoluble residues. The rates of precipitation of proteins which extracted with
water, 1M NaCl, and 0.015N NaOH as a solvent were 84.7% (at pH3.0), 76.4% (at pH 2.5) and
86.4% (at pH 4.0), respectively. The extracted proteins were separated up to about 90% by organic
solvents such as ethanol and acetone at 809 concentration. Composition of arrowroot leaf protein
concentrates were: 1~29% moisture, 59~67% protein, 4~8% ash and 5~6% (dialyzed concentrates)
or 1~2% (acetone-treated ones) lipid, Main amino acids of the concentrates were aspartic acid,
glutamic acid and glycine. Solubility profile of the concentrates according to pH was typical. The
minimum solubility (below pH 5.0) of acetone extracted protein concentrates was lower than that¥of
unextracted ones, whereas the reverse was true for pH value above this region. Bulk density, water
and fat absorption of the concentrates were attributable to correlation to the treatment of acetone.
And the bulk density of the concentrates was negatively correlative to both water and fat absorption.

Emulsifying and foaming properties were not varied with the treatment of acetone.
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Fig. 1. Classification of simple protein from dried arrowroot leaf.

Table 1. Proximate composition of arrowroot leaf

Compositions Crude protein? Crude fat Crude fiber Ash NFE¢
Content(%)* 21.7 4.2 24.9 7.8 41.4
2 dry basis ® % NX6.25 < nitrogen free extract.
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Fig.2. Extractability of arrowroot leaf
protein in various salt concent-
rations.



348 U 8= - 25k - B

40 -
-
Q
-+
8301
1 2
-
>
]
=1
220
-
o
|
(=%
10} ~—o0- 1,0

-—@- 1M NaCl
[o] 1 [ ] L 1 1
0 2 4 6 8 10 12

Fig.3. Effect of pH on the extractability
of arrowroot leaf protein.
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Table 2. Classification of arrowroot leaf protein based on sclubility

Proteins Albumin Globulin Protamine Glutelin Insoluble residues

Content (%) 18.5 33.5 6.2 34.0 7.8

Table 3. Description and proximate composition of arrowroot lea® proteins prepared
under different conditions

Preparative treatment Proximate composition

Protein . .. Acetone Moisture Protein® .

sample Extractant Dialysis ext. (%) 9 dry Lipid Ash
1 H-0 Yes No 1.62 62.85 5.34 4.64
2 1M NaCl Yes No 1.44 60.78 5.72 4.40
3 0. 015N NaOH Yes No 1.75 59.99 5.54 4.18
la H,0 No Yes 1.82 66.52 1.58 5.06
2a NaCl No Yes 1.57 61.21 2.01 7.41
3a 0.015N NaOH No Yes 1.98 64.17 1.95 5.23

2 Total % NX6.25
b Chloroform: methanol (2:1 v/v) as extractants

HAABER B obv| =R&EE Table

48}

4. EmES A8 Zom, B aspartic acids} 744 Eokom FEEik
Table 26] A9} 7ro] EsfgfEs] w2 Houxe By O ¥RYE MET BEHE BE®IAE glutamic
B 444k g9l albumine] 18.5%, o834k acid, glycine, leucine?] Jo)glz Ego = sl &
W =19) globuline] 33.59, <rate] sl whu o] EE E¥Eke £ glycine, alanine, glutamic acid

= e
gluteline] 342, 80% ethyl alcohol -84 wbydql Table 4. Amino acid composition of arrowroot
protamines] 6.2%, ¥ 3 ELAutW o] 7.8% % leaf proteins extrated with different
A globuling} gluteline] FE28- o]3L FEH/Eel 4 extractants (g amino acid per 100g
o} recovered amino acid).
Amino acids A B C
5. ZEAHE BEHEWe —BES Isoleucine 4.801 4.658 5.003
W EAZE 89O EAE B —BRs-S Table II:eucine 8.768 8.188 8.322
_ ysine 5.657 5.527 5.916
el 2 3 1o, o) ¥
35 2. acetone A F ohx @ HAEEH B Methionine 0.825 0.684 0.726
W T ANTEFL 5~6%F=E Wang 520 alf- Phenylalanine 4.504 4.820 4.727
alfa QE/EHZS = ulater 10~12%°)elzn Bugr A Threonine 6.021 6.540 5.827
B} ¥orovr] Hudson®o 2R T oWl almolx Valine 6.901 6.480 6.983
B AW 7~20% 24 =g Fe Ak Alanine 8.458 8.658 8.252
_ Arginine 3.423 2.297 3.049
1O 59~67% 24] o] Betschart ! .
A% REH @ ng 67% 24 ol | Detschar Aspartic acid 11.396 11.756 10.962
T ATl A TLRAKS RRETE] 2% Cystine 0.810 0.958 1.086
olzta M w3t ZFuE dgten, B 5] W Glutamic acid 10.292 8.447 10.413
vt dstel REE BN T BEETTS 64.3% Glycine 8.807 9. 9;15 8.737
- - - Histidine 3.427 3.5 3. 327
2 ¥ 55k o). o) 9k 2o ko] ekzle
L] 514 O}‘ ] }U]E,]\ﬁég o o;’] :1 9 Z]' Proline 5.804 6.480 6.316
ol HEHES Mt ¥ W 5 SHEY old 9 Serine 6.791 7.693 7.114
& A2z ARdd K5 4RE 4~8%2A4 Tyrosine 3.136 3.331 3.239
acetone 2] & & AXEot BHAI Aol k7t 2ot A extract of arrowroot leaf protein extracted

= with H,0

B: extract of arrowroot leaf protein extracted

6. AERHE BiEwel otn| =& A with 1M NaCl

C: extract of arrowroot leaf protein extracted

#imA, 1M NaCl, 0.015N NaOHE &wjg 22 with 0.015N NaOH
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Table 5. Functional properties of arrowroot
leaf protein extracted with
different extractants

Properties
Water absorption Fat absorbtion:

Protein Bulk

sample density (ml H;0/g leaf - (ml oil/g leaf
g/ml protein) protein)
1 0.1523 4.03 4.61
2 0. 2964 4.26 3.36
3 0.2012 4.25 4.12
la 0. 3168 1.42 1.73
2a 0.4173 2.01 1.38
3a 0. 4405 2.08 1.57
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Table 7. Foaming properties of arrowroot leaf proteins extracted with different
extractants
p . Foaming Foaming stability (ml)
rotein capacity ] ] 60 min. 2hr.
sample mi(1/2 min.) 10 min. 30 min, (% change) (9 change)
1 2.5 ] 43.5 39.0 29.5(32.2) 14.5(66.7)
2 98.0 49.0 42.5 23.0(53.0) 10. 0(79.6)
3 90.0 40.5 73.0 30. 0(25.9) 8.5(79.0)
ia 98.0 49.0 45.0 30.0(38.7) 15.0(69. 3)
2a 105.0 54.0 47.0 25.5(52.7) 11.5(78.7)
3a 84.5 34.5 32.0 30.5(11.5) 9.5(72.4)




[N

¢

(3}

e

10.
11.

12.

13

14

15.

16.

17.

352

X

. Pirie, N.W.: Chem. and Ind., 61, 4 (1942a)
Pirie, N.W.: Green Leaves as a Source of

Proteins and other Nutrients, 149, 251(1942b)
Carpenter, K.]., Duckworth, J. and Ellinger,
G.M. : Proc. Europ Grassal Conf,
128 (1952)

Tilly, J.M.A., Barnes, M.L. and Raymond,

W.F.: Farm Mechanization, 6, 481 (1954)

. Morrison, J.E. and Pirie, N.W.: J.Sci. Food
Agr, 12, 1(1961)

Byers, M.: J. Sci. Food Agr., 12, 20(1961)
. Chayen, L.R., Smith, R.H,, Tristram, G.R.,
Thirkell, D. and Webb, T.: J. Sci. Food

Agr., 12, 20 (1961)
. Duckworth, J. and Woodham, A.A.: J. Sci.
Food Agr., 12, 5(1961)
. Duckworth, J., Hepburn, W.R., Woodham,
A.A.: J. Sci. Food Agr., 12, 16 (1961)
Waterlow, J.C.: Brit. J. Nutr. 16, 531 (1062)
Geroff, E.D., Lima., I.H,, and Stahmann,
M.A.: J. Agr. Food Chem. 13, 139 (1965)
Wilson, R.F. and Tilly, J.M.: [J. Sci. Food
Agr., 16, 173 (1965)
. Woodham, A.A,: Proc. Nut.
(1965)
.- Knuckless, B.E., Bickoff, E.M., and Kohler,
G.0.: J. Agr. Food Chem., 20, 1055 (1972)
Edwards, R.H., DE Fremery, D. and Kohler,
G.0.: J. Agr. Food Chem., 20, 1055 (1972)
Edwards, R.H., Miller, R.E., DE Fremery,

Paris, 2,

Soc., 24, 24

D., Knuckles, B.E,, Bickoff, E. M. and Kohler,

G.0: J. Agr. Food Chem., 23, 620 (1975)

Bickoff, E.M., Booth, A.N., DE Fremery,

FHME - = - BTk - BER

18.
19.
20.
21.
22.

23.

24.

26.

27.

28.
29.
30.
31.

32.

BREXRZBEGE

E., Edwards, R.H., Knuckles, B.E., Miller,
R.E., Saunders, R.M. and Kohler. G.O.: In
Protein Nutritional Quality of Foods and Feeds,”
ed. M. Friedman, Dekker, New York, 319
(1975)

Wang, J.C. and Kinsella, J.E.: J. Food Sci.,
41, 286 (1976)

B S RiG S & B E A,
2(2), 8 (1970) ’

A SRA S &E I BT A FA T3 A,
2(2), 17 (1970) -
&@EE-mE g wAR T EAE3EA, 5D,
321 (1983)

ALF AR ] FrlEd TR, 8
(2), 164 (1981) o

AQAC: Association of Official Analytical Chem.,
11th ed., Washington D.C., 211 (1970)
Lowry, O.H. nad Rosebrough, N.J: J. Biol.
Chem., 193, 265 (1951)

- -k - NBY  BBRAE B, (HARLEY

) 23(1)(1957)

Lin, M.]., Humbert, E.S. and Sosulski,
F.W.: J. Food Sci., 37, 94(1974)
Yatsumatsu, K., Sawada, K., Moritaka, s.,
Toda, J. and Ishii, K.: Agr. Biol. Chem.,
719 (1972)

Lawhon, J.T. and C.M. Carter: J. Food Sci.,
36, 372 (1972)

Wang, J.C. and Kinsella, J.E.: J. Food Sci.,
40, 1156 (1975)

Hudson, B.J.P. and Karis, I.G.: J. Sci. Food
Agr., 24, 154 1(1973)

Betschart, A.A. and Kinsella, J.E.:
Food Chem., 22, 116(1974a)
Neucére, N.J. and Ory, R.L.: J. Agr. Food
Chem., 16, 364 (1968)

J. Agr.



