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Development of Rice Straw Pulp for Salted Egg Coating
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ABSTRACT: This research aimed to reduce the amount of sodium hydroxide (NaOH) used in the extraction by
boiling of rice straw pulp. The results showed that high quality RSP can be obtained by soaking RSP in 10% urea
solution for 10 days and followed by boiling in 5% NaOH solution for 40 minutes. The NaOH concentration decreased
from 20% to 5% when compared to the original method. RSP contained 82.73% crude fiber. The hue angle (h°) of
egg yolk in the developed method was 8.37 which was higher than the original method. The eggs conformed to the
Thai Community Product Standard that the boiled albumen was white with soft, smooth, and non-harsh texture;
and the egg yolk was deep in color with 0.96 a. Besides, the products were low in lead and mercury contamina-
tion which was 0.031 and 0.0027 mg/kg, respectively. The maximum allowable lead and mercury according to the
Thai Community Product Standard were 1 and 0.02 mg/kg, respectively. It showed that the salted eggs were safely
edible. Furthermore, total microbial count, yeast and mold were less than 10 CFU/g; and Salmonella spp., Clostridium
perfrigens and Staphylococcus aureus were not found.
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Dried rice straw
Soaked in water with the ratio of 1:20 (w/w) for a week

Draine
Soaked in 0, 10, and 20% (w/w) urea solution with the ratio of 1:1 (w/w) for 10 day

Draine
Rinse with water until the pH of rice straw pulp was 7.5

|

Boiled in NaOH and Urea solution at 100°C for 40 min
with the ratio of 1:1 (w/w)

l Drained

Rinsed with water until pH of the rice straw pulp was 7-7.5

|

Dried in the sun and Store in sealed plastic bags
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Figure 1 The production of rice straw pulp
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Table 1 Physical quality of rice straw pulp

WNUNERAT 41 (4) : 425-432 (2556).

Solution Color Value
Treatment concentration (%)
%yield L a* b* c* h° a,

NaOH Urea
1 1 0 26.12+1.79° 61.7241.99° 1.80+0.30° 22.86+0.97° 22.93+0.99° 85.52+0.59" 0.68+0.02%
2 3 0 18.23+0.65° 66.49+4.29” 2.10+0.09” 19.66+0.21° 19.78+0.21° 83.90+0.27°" 0.66%0.01°
3 5 0 20.8240.70° 73.32%1.44° 1.35%0.13° 19.55+0.51° 19.60£0.52° 86.06£0.29° 0.71£0.00°
4 1 10 30.39%2.24% 64.97+1.25™% 2.42+0.10° 23.20+0.72° 23.33+0.73" 84.03+0.18° 0.65+0.01°
5 3 10 26.48+3.62° 67.07+0.93" 2.01+0.19™° 20.74+0.87° 20.84+0.89° 84.47+0.32° 0.53+0.05°
6 5 10 27.73%5.11% 65.38+0.61°° 1.96+0.05" 18.03+0.45" 18.14+0.44" 83.81+0.03° 0.52+0.01°
7 1 20 32.57+2.63° 63.41+0.79° 2.27+0.09" 22.55+0.35° 22.67+0.35" 84.24+0.22°° 0.56+0.03°
8 3 20 30.39%4.72% 65.71£1.15™ 2.10£0.16* 20.15+0.33" 20.26+0.35° 84.05+0.36°" 0.55+0.01°
9 5 20 26.60+1.32° 67.74+3.08° 1.78+0.05° 18.04£0.24" 18.1320.24" 84.36+0.23° 0.56%0.02°

Remark: *® Means within the same attribute with different letters are significantly different (p<0.05)

Means value after + are standard deviation
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Figure 2 9 treatment of straw pulp produced by infusion with boiling solution of urea in solution sodium Hydroxide

Table 2 Chemical quality of dried rice straw pulp 9 treatment

Solution concentration (% w/w)

Fiber content

Treatment Moistures content (%)
NaOH Urea (%)
1 1 0 551+ 0.24° 7265+ 0.70°
2 3 0 547+ 0.14° 7812+ 1.23°
3 5 0 6.44+ 0.17° 79.30 £ 2.45
4 1 10 590+ 0.14° 7041+ 1.22'
5 3 10 421+ 0.04° 7911+ 0.11%
6 5 10 346+ 0.66° 82.73+ 0.81°
7 1 20 248+ 0.16 7478 £ 0.76°
8 3 20 214+ 0.05 80.69% 1.14°
9 5 20 273+ 0.20° 78.67 £ 0.37™
Remark: *"Means within the same attribute with different letters are significantly different (p<0.05)

Means value after + are standard deviation
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Table 3 Sensory evaluation quality of salted egg coating using rice straw 9 treatment

Atttibute
Treatment
Color Odor Texture Taste™ salty Overall

1 6.27+ 166> 583+ 166° 640+ 1.65° 6.10+ 1.97 587+ 221%® 6.27 + 1.98
2 747+ 132" 587+ 1.94° 620+ 227 633+ 216 653+ 227® 6.83+ 1.37*°
3 6.30+ 2.00*° 653+ 157" 653+ 1.81* 643+ 181 6.13+ 2.19%® 6.73+ 1.72%°
4 6.03+ 2.06° 637+ 165®° 690+ 154° 627+ 1.98 627+ 2.03® 6.73+ 1.84*°
5 6.63+ 1.94° 617+ 1.90° 6.83+ 115 647+ 155 587+ 181" 6.80 + 1.22%°
6 6.53+ 1.76™° 7.00% 1.31° 6.83+ 153° 673+ 155 653+ 1.81%® 743+ 1.31%
7 6.07+ 153 637+ 150 580+ 156° 6.03+ 165 560+ 2.06° 6.10+ 1.45°
8 700+ 1.44° 697+ 096° 7.10% 1.09° 677+ 128 677+ 1.46° 6.97 + 1.03*°
9 727+ 1390 690+ 1.09° 697+ 1.38° 6.80* 152 6.83% 1.37° 740+ 1.28°

Remark: “ Means within the same attribute with different letters are significantly different (p<0.05)

" The average of each data set vertically not significantly different (p> 0.05)

Means value after + are standard deviation
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Figure 3 Herb-Low Sodium Salt Eggs Coated with rice straw pulp

Table 4 Physical, chemical and Microorganism characteristics of salted egg coating using rice straw pulp

Developed production

Original production

Properties
Egg white Yolk Egg white Yolk
Physical
color L* 52.66° 94.70° 54.20° 64.18"
c* 18.54° 2.20° 11.24° 10.85°
h° 57.65° 8.37° 118.07° 34.17°
Water activity (aw) 0.91° 0.96° 0.84° 0.52%
chemical
NaCl (%) 5.82° 0.09° 3.98° 1.71°
Moisture (%) 81.36° 21.51° 82.07° 34.78"°
Lead (mg/kg in whole egg) 0.031 -
Mercury (mg/kg in whole egg) 0.0027 -
Microorganism
Total plate count (CFU /g) <10 4.2x10°
Yeast/mold (CFU /g) <10 <10
Salmonella spp. Not found Not found
Clostridium perfrigens Not found Not found
Staphylococcus aureus Not found Not found

Remark: ®® Means within the same attribute with different letters are significantly different (p<0.05)
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