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Abstract

Response surface methodology (RSM) was applied to the optimized formula for
development of a high fiber and acceptable puffed snack for consumers. The three components,
Sinlek rice flour (40-60 %), black sorghum flour (40-60 %) and inulin (5-15 %) were investigated by
mixture design. The increase in the black sorghum flour increased the hardness and protein content
of the puffed snack. Increasing inulin content caused an increased overall liking scores. Furthermore,
increasing of three components could enhance fiber content. The optimum formulation was 40 %
Sinlek rice flour, 45 % black sorghum and 15 % inulin. This formula produced puffed snack, with
high fiber (17.72 g) and good source of protein (8.13 g). This formulation had the highest liking score
of hardness (6.72), taste (6.38) and overall liking (7.23). Therefore, Sinlek rice and black sorghum

could be a useful main ingredient for developing healthy snack products.
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Table 1 The amount of Sinlek rice flour, black sorghum flour and inulin from mixture design.

Treatments
Raw materials
1 2 3 4 5
Sinlek rice flour (%) 55 45 40 40 45
Black sorghum flour (%) 40 40 a5 55 45
Inulin (%) 5 15 15 5 10
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Table 2 Physical properties of puffed snack from Sinlek riec flour, black sorghum flour, and inulin

by extrusion process

Sinlek rice flour : Black sorghum flour : Inulin
Properties
55:40:5 45:40:15 | 40:45:15 | 40:55:5 45:45:10
Color values
L 57.01£0.50° | 56.90+0.61% | 54.16+0.22° | 51.13+1.22° | 54.32+0.18"
a* 253+0.07° | 266+0.11° | 257+050° | 2.29+0.66° | 2.53+0.52°
b* 13.05£0.20° | 13.30+0.11* | 13.3120.08° | 12.64+0.22° | 13.28+0.16"
Water activity (a,,) 0.32+0.00° | 0.32+£0.01° | 0.17+0.02° | 0.17+0.01° | 0.25+0.00"
Expansion ratio (fold) | 1.59+0.02* | 1.57+0.07*° | 1.55+0.03° | 1.54+0.36° | 1.56+0.02°
Hardness (N) 61.50£9.11° | 52.36+6.17° | 52.47+8.22° | 61.97+9.56" | 55.82+8.16

““Means in the same row with different superscripts are significant difference (p < 0.05).

Table 3 Nutritional values of snack from different amounts of Sinlek rice flour, black sorghum flour

and inulin by extrusion process

Sinlek rice flour : Black sorghum flour : Inulin
Nutritional values
55:40:5 45:40:15 40:45:15 40:55:5 45:45:10

Moisture (%) 4.32+0.10° | 4.35+0.27° | 4.02+0.11° | 3.68+0.25° | 4.02+0.11°
Ash (%) 1.8740.09° | 1.72+0.08° | 2.01x0.33" | 2.2120.01° | 1.91+0.04°
Protein (%) 8.84+0.02° | 8.06+0.72° | 8.13+0.26° | 9.11£0.06° | 8.57+0.05
Fat (%) 0.90£0.02° | 0.92+0.03° | 1.04+0.01®® | 1.08+0.15° | 1.03+0.07*°
Crude fiber (%) 3.32+0.03° | 3.77+0.23% | 4.1840.22° | 4.95+0.56° | 3.91+0.30™
Carbohydrate (%) 85.07+0.10° | 82.64+1.32° | 84.74+0.29° | 82.91+0.66° | 84.47+0.29°
Total dietary fiber™ (%) 861+031 | 804+0.08 | 886+0.38 | 823+1.10 | 9.08+0.38

Insoluble dietary fiber (%) 7.04+0.42° | 6.99+0.25° | 7.52+0.20° | 6.97+0.61° | 8.15+0.32°

Soluble dietary fiber™ (%) 1.56+0.49 | 1.05+0.32 1.38+055 | 1.27+1.07 | 0.93+0.13
TPC (mg GAE/100 g sample) 70.77+3.95° | 66.75£2.96" | 91.35+4.69° | 87.93+2.29° | 85.63+4.92°
Antioxidant activity

DPPH (mg TE/100 g sample) | 35.91+0.33° | 33.67+1.24° | 37.95+0.05° | 36.98+1.21% | 37.30+0.22°°

FRAP (mg FeS0,/100 g sample)| 345.42+7.28" | 368.03+6.22%° | 348.47+8.13" | 376.77+1.98" | 378.21+7.74°

¥ Means in the same row with different superscripts are significant difference (p < 0.05); ™ Means in the

same row are not significant difference (p>0.05); TPC = total phenolic content; GAE = gallic acid equivalent;

TE = trolox equivalent; FeSO, = ferrous sulfate.

333



Thai Science and Technology Journal (TSTJ)

Vol. 29 No. 2 March-April 2021

3.2 dns1duTENdeIngAuAaRMAINIG
1n¥uIns
A151991 3 WARIAAINITLNTUINITVDS
YUYV U aEue s naumanse
LLﬂﬁﬁﬂ'nﬂ/\I'NGTWm'aﬁgéuﬁlGifmﬁ’uﬁwﬂizmumi
wndngiu wuiidleuimnaudeinisuiutuly
NAnAuTIULYUAEYEaNeInsaUINSeYay 40
{Ju 45 way 55 mudnsu denalivunauioadl
AuA1nataguIn1Ttusulysau vy dule
wev asUszneuiluednianun LL@xqm‘ééfW
ouyadasedau3s DPPH uaz FRAP ged udae
FafuiilondnsausiounvuiAenddiunauvestn
e lusnsdrnfisnnningndumnan Sedemald
wAnSuTvuLURsTamA st el
umsizdnudadnaiieiiilds slaiiunsy v
nsdtenUdenseudsiiuegeen Juiliiinauen
laruInIsuazaIsUszEneudu 9 gendtidu
Wan [23] N1SAN®IYeY Dykes g Aguy oy
Awika wazaue [29,30] Sawanslamiiuingninneg
USunauarsuseneuiluea Insanzueulnleeniiu

4.00-9.80 mg luteolinidin equivalents/g “’lfﬂquﬂ

v

NIUZWoMADY 4 W1 NTNAADUYNTAUBULA

£

TUDULA

]

dasgnuIntiedars1v1dgns |
faszas (52-400 pmol TE/g) a3 sufieuiy
Saufiwdu 9 (<0.1-3¢ mg TE/g) waziav3una
Syaul,ﬁwﬁumﬂ%aaax 510u 10 uaz15 audey
nan1snaasInuInUIIuvesdulsenas il
AULANAITUNEDTRA (p>0.05) wailiilesan
N15ATzRLE Ul 5ANIT V09 Megazyme
[21] lfldeonuuuniiodinsziuusuiaves
Wynlaledlnuaarilss (FOS) Jwilinsiiasen
navesUiuandulveinismiuisaenaialu
wAnSusiruIULAeaTiidunauve B yAuTise iy
sneulsuadiliisneu [2]

3.3 dnsdusEnineingivdenisyauiu
NUsTaMEAUNE
HANISNAADUAMAINNISUTEANTUTanudn
ATLULAINYOUATY & N1TNDIFT NAUTA A
Wi sawR uararureulneITBIYULIULAET
ShT1dUAITY wARIRIRIT1aT 4 WU NAFDY
T pvuuuAIUYUR1uduarna usalafiaanu

UANANAUNIEDR (p > 0.05) VauzTIAZ LU

Table 4 Sensory acceptance of puffed snack from Sinlek rice flour, black sorghum flour and inulin

by extrusion process

Sinlek rice flour : Black sorghum flour : Inulin
Properties

55:40:5 45:40:15 40:45:15 40:55:5 45:45:10
Color™ 6.32+1.50 6.50+1.51 6.54+1.76 6.38+1.56 6.64+1.29
Flavor™ 6.06+1.62 6.16+1.51 6.38+1.55 6.24+1.26 6.46+1.43
Hardness 6.08+1.41° 6.62+1.67" 6.72+1.33° 6.30+1.32%° 6.84+1.32°
Taste 5.90+£1.33° | 6.58+£1.74" | 6.74+1.68° | 6.06+1.26™ | 6.50+1.04°°
Overall liking 6.38+0.96° 6.50+1.32" 7.23+1.68° 6.29+1.00° 6.76+1.01°

““Means in the same row with different superscripts are significant difference (p < 0.05); ™ Means in

the same row are not significant difference (p > 0.05).
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Table 5 The predictive regression model for hardness, protein, dietary fiber and overall liking

Properties Predictive Regression models R®
Hardness Y, = 0.646(X,) + 0.677(X,) - 0.271(X5) 1.00
Protein Y, = 0.085(X,) + 0.103(X,) + 0.006(X5) 00
Total dietary fiber Y5 = 0.089(X,) + 0.082(X,) + 0.088(X,) 0.99
Overall liking Y, = 0.057(X,) + 0.065(X,) + 0.116(X,) 0.99

*X, = % Sinlek rice flour; X, = % Black sorghum flour; X5 = % Inulin
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