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Properties of Starch and Protein Isolated from Certain Mungbean Lines
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ABSTRACT

Twenty mungbean lines were analysed for chemical compositions. The results showed
that they contanined 7 to 9% moisture, 19 to 24% protein and 59 to 65% carbohydrates. Starch
and protein were isolated from three mungbean lines, VC 2742, VC 2745, VC 2755 and the cultivar
U - thong 1, using 0.1N.Na2 CO3 solution. The amount of isolated startches were 12 to 22%,
having the purity of 82 to 89% while the amount of isolated proteins were 12 to 17%, having the
purity of 70 to 77%. Using scanning electron microscope to examine the mungbean flour and starch
granules, the results showed that the flour had many components attached to starch granules while
the isolated starch showed rather clear starch granule, circle, oblong or kidney-like shapes with the
size of 14 to 19 microns in width and 21 to 29 microns in lenght. The functional properties of isolated
starch and protein were determined. The results showed that starch isolated from the three mungbean
lines had 84 to 93% water absorption, 72 to 80% oil absorption and minimum gelation at 16 to 20%
starch by volume which were not quite difference from that of U-Thong 1,. The isolated protein
had much lower amount of water absorption, oil absorption and minimum gelation than isolated
starch from the same source and some-what difference from U-Thong 1. Protein isolated from
U-Thong 1 had less water and oil absorption, but required almost twice protein to form gel, compared
to the protein isolated from the three mungbean lines.
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Twenty mungbean lines obtained from the Mungbean Breeding Project, Dept. of Agronomy,

Faculty of Agriculture, Kasetsart University.

No. Vaiety name or Pedigree Country of Origin
1 MG-50-10A(Y) x ML-5 Philippines x India
2 MG-50-10A(Y) x PLM-448 Philippines x India
3 MG-50-10A(g) x ML-15 Philippines x India
4 MG-50-10A(g) x ML-3 Philippines x India
5 MG-50-10A(g) x CES-1D-21 Philippines x Philippines
6 EG-MG-16 x LM-6 Philippines x India
7 CES-1D-21 x ML-5 Philippines x India
8 PHLV # 18 x ML-3 Philippines x India
9 PHLYV # 18 x ML-5 Philippines x India

10 PHLV # 18 x CES-87 Philippines x Philippines
11 ML-3 x LM-6 India x India

12 VC, 2742 AVRDC, Taiwan
13 VC, 2745 AVRDC, Taiwan
14 VC, 2750 AVRDC, Taiwan
15 VC, 2755 AVRDC, Taiwan
16 VC, 2770 AVRDC, Taiwan
17 VC, 2781 AVRDC, Taiwan
18 VC, 2785 AVRDC, Taiwan
19 VC, 2790 AVRDC, Taiwan
20 U-Thong 1 Thailand
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Table 2 Chemical compositions of 20 mungbean lines obtained from the Mungbean Breeding
Project, Dept. of Agronomy, Faculty of Agriculture, Kasetsart University.

% Composition (as dry basis)

N, % Moisture
Protein Ash Fat Fiber Carbohydrates
| 8.82 19.7 4.40 1.04 1.74 64.3
2 9.33 22.9 4.71 1.12 1.92 60.1
3 9.33 22.1 4.18 1.17 3.24 60.0
4 8.55 23.9 4.22 1.26 2.00 60.1
s 9.45 23.4 3.98 1.12 2.25 61.9
6 8.20 19.1 4.51 1.22 2.25 64.7
7 8.72 19.0 4.55 1.22 0.82 65.7
8 8.62 22.6 4.26 1.03 1.54 62.0
9 8.49 22.5 4.51 1.27 1.08 62.1
10 6.98 19.3 4.54 1.03 2.41 65.7
11 9.19 19.9 4.34 1.21 1.71 63.6
12 8.86 22.5 4.14 1.08 2.89 59.8
13 8.87 23.3 4.04 1.23 2.83 60.5
14 7.89 19.7 3.88 1.16 1.44 65.9
13 8.27 20.9 4.15 1.34 1.22 64.1
16 8.67 22.8 4.08 1.37 2.31 60.8
17 8.25 24.2 4.12 1.25 1.49 60.6
18 7.79 23.2 4.25 1.25 1.85 61.7
19 8.42 20.9 4.09 1.21 2.65 62.7
20 9.01 21.7 3.92 1.07 1.73 62.6
Average 8.59 x 21.7 % 4.24 1.18 % 1.97 = 62.5 =
0.59 1.7 0.23 1.01 0.64 2.1

Table 3  Nitrogen content in various solutions extracted from U-Thong 1 mungbean.

Solution pH % Nitrogenu

Water 6.5 52.2
0.001 N. HCI 5.6 22.7
0.001 N. NaOH 6.7 64.3
0.1 N. Na2C03 10.7 92.5
0.025 N. Na2503 7.4 65.6
0.5 N. NaCl 6.2 48.0

1/ L
U The result was the average of two determinations



d

J A
334 Lneasmans One,) U0 22 aduf 4

4 o g =
motnnadaamiviarlUsauazaasunu-

ey | 4
avtiaaa 9 eithumnmeansladse Teniaely
o d LY P q’; -~
2. MImamsvuazanallsaneineven

° =] =i 3 o o
mnsnaasulTeuneumslgaimazane
| o A s oA o g1
A q lumsadallsdunndaudisaiuggnes 1
¥ 4 . Yo o
mutuasunuaasly Figure 1 Tavlddmazay 6
PR A Y Y ¢ 1
¥t Ao 11 NIANABIVLTU 0.001 UBsHIA Maly—
s ¢y 9 L4 -
wenlaasonlaayudn 0.001 uasima naely—-
~ '3 ¥ Y g =) S LY
PouMIUBLALYY 0.1 HOIHYA thas lmRuua
Tt 0.025 uosla uazindelwdsunaslsa
Yy ¥ o
Wudu 0.5 uasLa Usinguaaa Table 3
o ] Y " - ¢
FIWUN M3 IFmsaznemnas lsReumive—
o o by
s lumsadaldsau semivi lulasuazarely
¥4 -
myasawinniga (Uszna 92%) s090911A0
o 2
inaelaRousa’lng (65.6%) uazlwdeyleason—
I
lod (64.3%) naznsanasszazanslulasiaula

v dl 2 o @ = ¢
vouhga (22.7%) Jummsadalysauuazamsy

v o o o4 v ) A a
NnniadeIiugeou Taslaasazmsinae laaoy
mivoumaiy mivlaaasyluaalszana
12 B4 22% uaeTsAuszanas 12 §9 17% (Table 4)
d' o | YA v ad Y :}
Fafunlndneeiuasmsanavesauy (2523) N
o ¢ o P Y o Yo B o o
mamssazanallsauniousulaelaiiuaam

Y
avaw Usingn TdfSmaamsy 200 wazTisau
] - o ad . P2
16% uamifSsumsuduIsmsataamzaa sy
Tasldarsazarolmdonlonsenlndas oSy
am 3§94 34.5% (Naivikul and D’Appolonia,
1979)

Table 4  Yields of starch and protein isolated
from mungbean flour.

Sample % Starch % Protein

VC 2742 12.0 17.0

VC 2745 12.8 16.5

VC 2755 15.4 15.5

U-Thong 1 21.9 12.2

Clean mungbean

- ground and sifted through
100 mesh seive

—

mungbean flour

I

hull

- added solvent (1:40)
- agitated for 15 min

- centrifuged at high speed for 15 min

r
precipitation

(starch)
- washed with water
- centrifuged at high speed
for 30 min
(repeated 3 times)

solution starch
- dried

- ground and sifted

solution

1
solution

(protein)
- adjusted pH
- centrifuged at high
speed for 15 min

l |
protein
- freeze-dry
- ground and sifted

through 100 mesh sicve

dried starch (powder)

dried protein (powder)

Figure 1 Steps of starch and protein isolated from mungbean.
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A) Mungbean flour 1000

B) Mungbean starch granule 2000 x

Figure 2 Characteristics of flour and starch granule from mungbean using scanning electron microscope.
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Table 5  Purity of starch and protein isolated

from mungbean flour of 4 mungbean

lines.
Sample % Purity of Starch % Purity of Protein
VC 2742 83.5 73.7
VC 2745 82.3 77.3
VC 2755 84.8 70.5
U-Thong 1 89.0 70.0
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Table 6 Functional properties of mungbean starch from 4 mungbean lines.

Sample % Water absorption % Qil absorption % Starch for
min. gelation

VC 2742 93 75 16

VC 2745 92 72 18

VC 2755 84 80 20

U-Thong 1 99 79 20

1% sy H LR < a
i sAuaialquauialumsgminasiiinioonaminnn (Usznw s %) uazazina

walaludiunauvellsausuinszanm 8 B9 14% wniu (Table 7)

Table 7 Functional properties of protein from 4 mungbean lines.

Sample % Water absorption % Oil absorption % Protein for
min. gelation

VC 2742 3.03 3.01 8

VC 2745 3.05 2.99 8

VC 2755 3.08 2.83 8

U-Thong 1 2.88 2.50 14
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