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Study on Physicochemical Properties of Phosphate Starch from Jackfruit Seed

(Artocarpus heterophyllus Lamk.)
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ABSTRACT
This research was conducted to study on
physicochemical of modified jackfruit starch by
esterification and crosslinking reaction with phosphate
compounds. The type of phosphate compounds was
varied at 5% sodium

tripolyphosphate (STPP), 2%

(base on dry starch)
(base on dry starch)
sodium trimetaphosphate (STMP) and the mixture of
5% sodium sodium

trimetaphosphate (STPP+STMP). The result showed

tripolyphosphate and 2%

that the jackfruit modified starch obtained pH ranged
between 6.7-7.2 and water activity was between 0.36-
0.40, that lower than the lowest level of water activity
that microorganism can grow. The chemical
modification was not destruction the starch granule
when studied with image analyzer. The modified starch
had lower swelling power and the water absorption and
water solubility index was similar to native starch. The
clarity gel paste of STPP modified starch was the
highest. The percentage of syneresis from freeze-thaw
of all modified starches was lower than native starch,
and the STPP+STMP modified starch had the lowest.
The studied on viscosity with rapid visco analyzer
(RVA) showed that the pasting temperature and peak
viscosity of modified starches were higher than native
content of STPP and

starch. The phosphorus

STPP+STMP modified starch was lower than the

standard value.

Keyword: modified starch, jackfruit seed flour, starch

phosphate, crosslink
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Added Sodium sulfate 10 g into distilled water 450 ml.

v \ 4

v

Sodium tripolyphosphate

Sodium trimetaphosphate

Sodium tripolyphosphate (STPP)

(STPP) (STMP) 10 g and Sodium
10g 49 trimetaphosphate (STMP) 4 g
\ 4 A\ 4 A 4

Added jackfruit flour 200 g into solution prepared

A 4

Adjusted pH 9.5 with Sodium hydroxide and incubated in water bath shaker

at temperature 40° C for 120 mins

v

Adjusted pH 5.5 with hydrochloric acid and filtrated with filtration paper (Whatman No. 4)

v

Washed filtrated flour with distilled water for 3 times and dried in an oven at 60° C

until the moisture was less than13%

A

Ground and sieved through sieves tester with Mesh No. 80. Then, kept starch in

the closed and sealed container.

Figure 1 Starch phosphate preparation
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Table 1 The appearance, starch granule, pH and water activity of native and modified jackfruit seed starch

Starch Appearance Starch granule pH Water activity
Native 7.17£0.04° 0.36+0.003°
STPP 7.1740.09° 0.40+0.003°
STMP 6.70£0.06° 0.40+0.002°
STMP+STPP 6.70£0.00" 0.36£0.005°

Remark: means followed by the different letters in the same column are not significantly different (p<0.05).
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Table 2 Water absorption (%), swelling power and solubility (%) of native and modified jackfruit seed starch

Swelling power

Starch Water absorption (%) Solubility (%)
(9/g dry weight)
Native 3.62+0.07° 9.07+0.81° 18.8741.94°
STPP 3.720.08" 7.800.18" 26.10£3.79°
STMP 3.90£0.25" 5.52+0.66° 2.77+0.36"
STMP+STPP 3.76£0.04" 5.57+0.63° 7.46+0.76°

Remark: means followed by the different letters in the same column are not significantly different (p<0.05).

water absorption was analyzed at 30°C

swelling power and solubility were analyzed at 85°C
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Table 3 Starch paste clearity (%T) of native and

modified jackfruit seed starch

Table 4 Syneresis (%) of native and modified

jackfruit seed starch after freezing and thawing

Syneresis (%)

Starch Cycle Cycle Cycle Cycle

1 2 3 4
Native 20.67 3090 3560 36.52
STPP 4.32 9.20 11.96 12.68
STMP 6.23 10.72 1467 16.14
STMP+STPP 457 8.04 9.90 10.77

Starch Transmittance (%)
Native 25.33£1.20"°
STPP 29.66+0.77"
STMP 24.50+0.58°
STMP+STPP 26.00£0.00°

Remark: means followed by the different letters in the same

column are not significantly different (p<0.05).
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Figure 1 The viscosity changed of native starch and modified jackfruit seed starch by rapid visco analyzer
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Table 5 The phosphorus content of native and

modified jackfruit seed starch

Starch Phosphorus (%)
Native 0.087+ 0.005°
STPP 0.200 + 0.000°
STMP 0.060+ 0.000°
STMP+STPP  0.120+ 0.010°

Remark: means followed by the different letters in the same

column are not significantly different (p<0.05).
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