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Abstract

Crispness is an important organoleptic characteristic of dried sheet food produced by the Thai
communities, such as sticky rice crackers, crisp rice cakes, crispy pork, and crispy fish flakes. Crispness is
related to physical factors such as relative humidity, water activity, and moisture content. The objectives of this
research were (1) to investigate the standard of community food products and study the structural characteristic
at the microscale level of crispness and (2) to study the changes in relative humidity on the crispness. Two
mechanical tests, penetration and compression, were performed on samples incubated in relative humidity
values of 40%, 50%, and 60% at 30°C. It was found that the ready-to-eat dry products were divided into three
groups, rice and flour products, animal products, and the other groups. These sheet-like products had rough
surfaces and porous structure. Increasing relative humidity caused more water molecules to bind to the pores
resulting in the higher water activity and moisture contents, but lower penetration and compression forces. The
decreases of number of peaks and peak heights were clearly observed in the range of relative humidity values of
50-60%. Therefore, to maintain the crispness of some dried food products processed by the communities, the
specification of relative humidity value affected to water activity value and moisture content should be considered

for their quality control.

Keywords : crispness ; Thai community food product ; relative humidity ; moisture content ; water activity
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Figure 1 Texture analysis of crispy food products produced by Thai community

comparison between (a) penetration test (P6) and (b) compression test (P100)
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Table 1 Definitions and water activity (or moisture content) of some dried sheet foods produced by

Thai community

Water activity /

Dry food
Definition moisture content Picture
products
standard
TCPS The product is obtained by glutinous rice to be a, <06
36/2019 steamed. Mix with other ingredients such as fruit
Sticky rice juice, coconut milk, sesame seeds, and then make
cracker into sheets, and dried using heat from sunlight. Fry
the dry product and garnish the ready-to-eat
product with seasoning.
TCPS The product is obtained by mixing flour with mc < 4%
107/2011 seasoning. It may contain meat, vegetable or fruit

Crispy shrimp  ingredients such as fish, shrimp, pumpkin, taro,

snack and sesame seeds.

TCPS The product is obtained by steaming glutinous
1143/2006 rice. Ground the cooked rice finely, add
Crisp rice sugarcane juice and mix it well. Make it into thin
cake sheets, brush with oil, and mix with egg yolk. Dry it

under the sun. The dry sheet is heated till it is fully

puffy.

1329



IMIANIINENANGRTYINT TR 28 (ALLN 2) WOHNIAN — BIWIAN WAL 2566

BURAPHA SCIENCE JOURNAL Volume 28 (No.2) May — August 2023 LNANAAE

Table 1 (continued) Definitions and water activity (or moisture content) of some dried sheet foods produced by

Thai community

Water activity/

Dry food
Definition moisture content Picture
products
standard
TCPS The product is obtained from glutinous rice. Soak .
1328/2019 the rice in water, ground thoroughly to form flour
Rice sheet paste, add other ingredients such as water, salt,
sugar, sesame, chilli, coriander, fruit juice, a, <06
pumpkin juice. Mix all ingredients, make a thin
sheet on cloths. Steam until the sheet is cooked,
then dry using heat from the sun.
TCPS The product is obtained by taking dry buffalo
1383/2007 hides without hair, soaking the hides in water to
Buffalo gel soften. Then rinse the hides with clean water. Boil
sheet the hides till being a thick gel and make thin mc < 10%
sheets. Dry them under sunlight. Coat the gel
sheet with vegetable oil, then grill the sheet and
top with flavouring agents before consumption.
TCPS The product is made from soybeans by soaking
509/2004 the beans in clean water. Boil the cleaned beans,
Fermented add some salt and leave them for fermentation. mc < 13%

soybean sheet The fermented soybeans produce sticky slime.

Grind the beans and make a flat circular sheet.

Dry the sheet using heat from the sun.

Note: The TCPS stands for Thai Community Product Standard.
The a,, stands for water activity value.

The mc stands for moisture content value.
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Figure 2 Surface morphology of (a) sticky rice cracker (b) crispy shrimp snack (c) crisp rice cake

(d) rice sheet (e) buffalo gel sheet and (f) fermented soy bean sheet, respectively

Figure 3 Porous structure of (a) sticky rice cracker (b) crispy shrimp snack (c) crisp rice cake

(d) rice sheet (e) buffalo gel sheet and (f) fermented soy bean sheet, respectively
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(Figure 4b) wuuansininauauiitedudanudsinndndnomasufis usdianuuiinaessetisdinamnsaufslaiuy

wnndniuAedainzaufsilacunsauninnadinaual wintmi uazuuiana a1 AL

Table 2 Maximum forces of some selected dry food produced by Thai community with adjusted relative

humidity values

Penetration force (N)

Compression force (N)

Sample
RH 40% RH 50% RH 60% RH 40% RH 50% RH 60%

1.Sticky 13.58+0.32 a 12.884£0.18 a 11.05£0.67 b 27.10+0.62 a 15.42+0.18 b 12.46+0.23 c
rice cracker mc 3.54 mc 4.40 mc 7.75 mc 3.54 mc 4.40 mc 7.75

a, 0.42 a, 0.52 a, 0.64 a, 0.42 a, 0.52 a, 0.64
2.Crispy 8.861£0.32 a 7.86+£0.56 a 5.6310.62 b 13.4520.68 a 9.8310.17 b 7.05£0.36 ¢
shrimp snack ~ mc 4.10 mc 5.22 mc 6.21 mc 4.10 mc 5.22 mc 6.21

a, 0.40 a, 0.51 a, 0.62 a, 0.40 a, 0.51 a, 0.62
3.Crisp 15.76+£0.42 a 13.38£0.33 b 8.18+0.15 ¢ 19.38+0.31 a 17.3120.25a 6.22+0.32b
rice cake mc 3.10 mc 3.73 mc 8.01 mc 3.10 mc 3.73 mc 8.01

a, 0.42 a, 0.55 a, 0.65 a, 0.42 a, 0.55 a, 0.65
4.Rice sheet 12.47+0.32 a 10.01+0.42 b 8.35£0.13 ¢ 25.101£0.36 a 23.3910.13 b 7.49+0.24 c

mc 5.43 mc 6.18 mc 8.51 mc 5.43 mc 6.18 mc 8.51

a, 0.44 a, 0.52 a, 0.61 a, 0.44 a, 0.52 a, 0.61
5.Buffalo 10.31+£0.66 a 10.29+0.75ab 9.93+0.10 b 8.15+0.32 a 6.35+0.86 ab 4.04+0.72 b
gel sheet mc 8.03 mc 8.04 mc 9.16 mc 8.03 mc 8.04 mc 9.16

a, 0.42 a, 0.50 a, 0.63 a, 0.42 a, 0.50 a, 0.63
6.Fermented 9.362£0.33 a 8.12+0.41 b 7.63£0.20 b 17.17£0.59 a 14.62+0.35b 9.78+0.44 c
soy bean mc 4.23 mc 5.71 mc 8.71 mc 4.23 mc 5.71 mc 8.71
sheet a, 0.43 a, 0.48 a, 0.62 a, 0.43 a, 0.48 a, 0.62
Note :

Mean + standard deviation, n=15

The difference letters (a,b,c) in the same row of each mechanical test indicate significant differences (pS0.05).

The RH stands for adjusted relative humidity value.

The a, stands for average water activity value of samples (n=15).

The mc stands for average moisture content value of samples (n=15).
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Table 3 The total numbers of peaks of some selected dry food produced by Thai community

with adjusted relative humidity values

Penetration Compression
Sample (The total number of peaks) (The total number of peaks)
RH 40% RH 50% RH 60% RH 40% RH 50% RH 60%
1.Sticky rice cracker  24+1.0 a 18+0.8 b 11£0.8c 29+1.0a 7£0.8 b 7£1.0Db
mc 3.54 mc 4.40 mc 7.75 mc 3.54 mc 4.40 mc 7.75
a, 0.42 a, 0.52 a, 0.64 a, 0.42 a, 0.52 a, 0.64
2.Crispy shrimp 11+0.8 a 10£1.0a 8+0.8 b 31+1.0a 15+1.0b 9+0.5¢
snack mc 4.10 mc 5.22 mc 6.21 mc 4.10 mc 5.22 mc 6.21
a, 0.38 a, 0.51 a, 0.62 a, 0.38 a, 0.51 a, 0.62
3.Crisp rice cake 28+0.8 a 24+1.0b 16£0.6c 21x0.5a 22+0.5a 10£0.5b
mc 3.10 mc 3.73 mc 8.01 mc 3.01 mc 3.73 mc 8.01
a, 0.42 a, 0.55 a, 0.65 a, 0.42 a, 0.55 a, 0.65
4.Rice sheet 19+0.8 a 17+0.8 b 10£0.6c 27+1.0a 9+0.5b 6+1.0cC
mc 5.43 mc 6.18 mc 8.51 mc 5.43 mc 6.18 mc 8.51
a, 0.44 a, 0.52 a, 0.61 a, 044 a, 0.52 a, 0.61
5.Buffalo gel sheet 16+1.0a 15+0.8 ab 1341.0b 16+0.6 a 9+0.8 b 7+0.5¢c
mc 8.03 mc 8.04 mc 9.16 mc 8.03 mc 8.04 mc 9.16
a, 0.42 a, 0.50 a, 0.63 a, 0.42 a, 0.50 a, 0.63
6.Fermented soybean 16+1.0 a 13+0.8 b 7x1.0c 8+0.6 a 7+05b 7+0.0 b
sheet mc 4.23 mc 5.71 mc 8.71 mc 4.23 mc 5.71 mc 8.71
a, 043 a, 0.48 a, 0.62 a, 043 a, 048 a, 0.62

Note :

Mean + standard deviation, n=15

The difference letters (a,b,c) in the same row of each mechanical test indicate significant differences (pS0.0S).
The RH stands for adjusted relative humidity value.

The a,, stands for average water activity value of samples (n=15).

The mc stands for average moisture content value of samples (n=15).
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Figure 4 texture profiles of compression tests on (a) crispy snack stored at different RH conditions, 30°C

and (b) some dry food products stored at 50% relative humidity, 30°C
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