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Quality Characteristics of Brown Rice Dasik added with Chia Seed
according to Different Types of Sweetener
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Dept. of Culinary & Food Service Management, Sejong University

ABSTRACT

The present study was performed to develop healthier sweeteners for brown rice Dasik with chia seed powder. The quality
features and sensory evaluation were tested for brown rice Dasik with chia seed powder added with five different sweeteners
and the results are as follows. The Dasik (DS) with isomalto-oligosaccharide and starch syrup received the highest scores on
moisture content tests. The results from hardness tests identified the DS with agave syrup as the hardest, and the results from
the adhesiveness test verified that the DS with agave syrup as well as the DS with starch syrup produce the most adhesive DS.
The results of the springiness test show that the DS with starch syrup has higher springiness than other sweetners. The highest
score for the chewiness and cohesiveness tests was the DS with starch syrup, while the DS with isomalto-oligosaccharide received
the highest score on the gumminess test. The results of the chromaticity measurement test found that the DS with starch syrup
showed the highest score of ‘L’ and the lowest score with fructo-oligosaccharide. In addition, the highest score of ‘a’ was DS
with isomalto-oligosaccharide and the lowest score of ‘b’ was the DS with starch syrup. The results of sugar content displayed
that the DS with starch syrup was the highest and the DS with fructo-oligosaccharide was the lowest score. The results of sensory
evaluation verified that color did not influence evaluators’ preference investigation. The results of sweet flavor test found that
the DS with honey and the DS with agave syrup had the most preferred by participants, but there was no statistically significant
difference among all five different sweeteners from the sweet taste test. Furthermore, the DS with agave syrup received the highest
score while the DS with agave syrup scored the lowest from the hardness preference test. General preference evaluation identified
the highest score with the addition of fructo-oligosaccharide and the lowest score with the addition of isomalto-oligosaccharide.
Thus, the findings of the present study provide the meaningful results to demonstrate the DS with fructo-oligosaccharide is the
most suitable sweetener to manufacture brown rice DS added by chia seed powder, and this result will help marketers with
creating meaningful strategies and with developing similar products using chia seed powder.

Keywords: chia seed, Dasik, DPPH radical scavenging activity, sweetener, sensory characteristic

I. M B o} w3 aksiAl = de] deiA 28, e, 49l
W dWE 53 7 Bl =g Fo] WH|eF At
2| oW¥ (Salvia hispanica L) 1t ofzH|Q1Eo] F2l0 o Ego] Hn, IS Fo] Tho|o]Ed Ego] He= A

-

=

2 e A2 Hote s IR Y, S5 4 0E W]l 5 o' deA Slo] ATelM e AFAz 288t} g
Ho} dld geko] 19~23%= B O (Nieman et al., 2009), <A77} 3] o] Foix 231 UTh XopKo] A3t AF2E=
Qu7k3 AWk}t eu7k-6 A Ake] ghpHl o] o)A o<kl WEE A7(Bushway et al, 1981; Reyes et al., 2008),
o Wyt ofug}, HEIN] A, B, E,D ¥ Z%zr, ol T FH3 ool A EAol gk d(Ayerza & Coates, 1999; Silvia
njd| o] Eojglol A SHoA w9 73 AAlzo] et al, 1984), 2Jo] A ol th A (Hershey, 1995),

' Corresponding author: 554, yss2@sejong.ackr, A1 SA] BT FA1E 98 R|, A|ENetu Ze) 22 A) 8t}

Sk



96

E XA te] 38l 717} =go] "k Ul-8(Cho
et al., 2003; Kang & Kim, 2009)5-°] H.115 1l glom, 52
of A8H B ATV} o] FoIAA] B AHolth
E3h AFHe| sl Avle HodlA SAE AAT
E o, dnle] dFEES FE 1243%, =T 6.60
%, ZA M 2.1%, 1.4%, 235 1.2%, @312 76.27
%= o] FolA Slo] Wuld] nls) Tl wiERl, F714,
Aol fr Tol FFstthal Baixojx] 3 3131 (Lee & Shin,
2002), EN733} o g I Ha, 2008), A o3} Ao
7yala ), Aaksl g 3H(Lee & Shin, 2002) 5 T A2 g
AR e Aem dHA Ut
gHA, TR (RR)S o2l 7R 3=
E Yo & ¥n
W5HE 1 2(Choi & Kim, 2011) Al thell &
o w m7te] Aslo] AHgEA oM, 1 o] Fell =
g 52l & e

9

7ot Enf 52 7
Hh=5to] TR gt Hhobd %ﬂ% Bl
Hﬂp/] 05]
=7}e] <]
w202 ARg-r]o] B tHLee &
Chung, 1999; Oh, 2011). ZXA]the] S-21T]m] " (Hwang, 1998)
I A= A, A, 8, Aud 2 FEe] Jx)%
o] AREE )7 71 50] ol glo], T2 theket el o] &
HoZ Ae & F AUtk =3 o tE dRee tE
Al Az Wie] A Fhdsta AZAE gora o)y

& Axe A Al Al =] He AAEE &

o= =2

gajo] A Alxalol ADT A3 ABAPH L
R 2207 5 98 Foje AvrEth wa uvu Az

o AMSE = A= A EH o2 Fo] AHgE o] g1, 1600
ddle 24, 1900 ol ARET} o] A}%EM kot
(Noh & Heo, 2000). L&} AtholE2] A7FA & F=A| ol wh
g} 7o 7wl A 71—1:1]§_ HA 2 g v 5ol tigk

s AL SR

oef & Aol M= M|k AGAIGF &5 AT
1,715 SANE BAow HA AR Ao}
Ao} Al s F83 A& A zsta, thale] ARA R o
Ao 2 ALgEE B2 dAE e AneE A%t
12 ST &, AR FRE 2l Xo £ AUt
aAnjehal & Al xsta, 4 54 54 2 #edkE AA
ste] X|olx] BuT dnjidS o] 83 oA E s
et 712 A5 E ATt} ATk

A2 - A Culinary Science & Hospitality Research

1. &8 M=

= Aol AREE X oM (FEHE X[ o], Thetto])= ]l
Byl &g EdA FYataa, Ano14d4), 8593 oF
AR, B(EAEE g3t 5414 %), Z9E S8
FHAY, AT, o] AYE ST AHFY, AE), o7k Al

(FlseF O}ﬂﬂﬂ A2, DSI BONDED LOGIDTICS. INC.
B2 A 24 dEgnte

A4 Yt A8ART,
2. N=Z9| FIE

1) S0 &
u|t}al o] xﬂ&%— Q3 Al EEe #dnl
Hatar, A B Lls
roll miller(‘E34F4 AL, Korea)oll 23] ®
mesh®] Aol W& AH&-F3iTt. ?Ifiﬂlv‘i‘“a‘ 200 g9— A
7k el F4 F-9)el °F 05 em FAR

T2 mlg] AR g3 Q8o 5E3F %\E]r o][q] 1o
?‘ﬂﬂl‘ﬂ“‘& Fatol el i MART AT AkS 93]

Boll T4 ARSI on], 1A} SEE o] A3
o2 Faign, Arlide] 5457k o] Foid £ gl
=9} AIZHS 71F 0 So] Falsith B P vk

S 23] 31, E(FM-909T, Hanil Electric, Korea)3}o] 40
mesh Aol 2] A|E 2 A&l th g 2ol & 37]
of &35t 40 mesh Aol WA F A|52 A&t

2) 20|= SR XIOM 22 2Dt SI0ICHAC| RIZE
==
A gl SRS DRt Ao £ AH7F dAniv ] Al
ZHH-E Table 19 YERAICH, A& wigH= HPAT=S
npgo 2 o) AdelE A 243t Choi & Kim, 2011; Park
& Woo, 1991; Yang et al., 2012).
QBo] T WplEee] Aopy B 20 g Hksm
AuA o o] YrhuE #E tAlste] Zete Sefm
o AME £, ol AR, B 217} 70 g% W

23 30

0cm =

=y :‘5}@"3}"4 5 g2 o] Lol U g v e
F2 o g Fe] 9 AR A7E A4 2
0 cm® 2 A 23} thFig. 1).

=20 o-dg
1) ==gg =8



23(2), 95-103 (2017)

Table 1. Formula of brown rice Dasik added with chia
seed powder & different kinds of sweeteners

Control  DF DI DA DS

Brown rice 80 80 80 80 80

Chia seed 20 20 20 20 20
Honey 70 - - - -
Fructo-oligosaccharide - 70 - - -
Isomalto-oligosaccharide - - 70 - -
Agave syrup - - - 70 -

Starch syrup - - - - 70

Total 170 170 170 170 170

Control: Chia seed powder & brown rice Dasik added with honey.

DF: Chia seed powder & brown rice Dasik added with fructo-
oligosaccharide.

DI: Chia seed powder & brown rice Dasik added with isomalto-
oligosaccharide.

DA: Chia seed powder & brown rice Dasik added with agave
syrup.

DS: Chia seed powder & brown rice Dasik added with starch
syrup.
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Fig. 1. Chia seed powder & brown rice adding Dasik added with different sweeteners.
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Table 2. Moisture contents of brown rice Dasik added with chia seed powder & different kinds of sweetener

Ttem Samples Control DF

DI DA DS

F-value

Moisture content 11.59+0.35° 12.05+0.52°

13.40+0.51°

11.25+0.28° 13.76+0.49 19.11™

Control: Chia seed powder & brown rice Dasik added with honey.

DF: Chia seed powder & brown rice Dasik added with fructo-oligosaccharide.
DI: Chia seed powder & brown rice Dasik added with isomalto-oligosaccharide.
DA: Chia seed powder & brown rice Dasik added with agave syrup.

DS: Chia seed powder & brown rice Dasik added with starch syrup.

Mean+£S.D.

"¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

" p<0.001.
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Table 3. Texture characteristics of brown rice Dasik added with chia seed powder & different kinds of sweeteners

Sample Item Hardness(g/cm®) Adhesiveness Springiness Chewiness(g/cm®) Gumminess(g/cm?)  Cohesiveness
Control 879.40+40.77  —23.10£3.21° 0.53+0.05° 329.67+34.86° 127.01+13.88¢ 0.34+0.11¢
DF 933.80+15.45°  —14.67+3.18" 0.9120.06" 344.63+30.55° 151.70+39.67% 0.35+0.05°
DI 869.53+40.40°  —15.20+4.13° 0.77+0.25° 469.65+17.13° 254.22+38.18" 0.47+0.08"
DA 1,003.80+24.21° —5.5342.14° 1.28+0.46™ 432.57422.36° 218.76+21.96™ 0.33+0.02°
DS 830.77+24.21° —6.63+1.26" 1.53+0.16" 523.14+32.29" 212.99+79.05™ 0.59+0.03"
F-value 13.75™ 17717 7.95" 25.50™ 9.20™ 9.61™

Control: Chia seed powder & brown rice Dasik added with honey.

DF: Chia seed powder & brown rice Dasik added with fructo-oligosaccharide.
DI: Chia seed powder & brown rice Dasik added with isomalto-oligosaccharide.
DA: Chia seed powder & brown rice Dasik added with agave syrup.

DS: Chia seed powder & brown rice Dasik added with starch syrup.

*4 Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

Mean+tS.D.

* p<0.01, ™ p<0.001.
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Table 4. Color values of brown rice Dasik added with
chia seed powder & different kinds of sweeteners

Values

Samples L a’ b
Control 49.55+0.02° 0.56+0.03¢ 14.85+0.04°
DF 48.58+0.02° 0.63+0.08° 13.71+0.03¢
DI 47.91+0.00° 1.3240.05° 13.89+0.00°
DA 51.94+0.00° 1.04+0.00° 14.89+0.00°
DS 52.2840.00° 1.030.04° 14.95+0.00°
F-value 73,478.56™" 130.81" 2260.00™

Control: Chia seed powder & brown rice Dasik added with honey.

DF: Chia seed powder & brown rice Dasik added with fructo-

oligosaccharide.

DI: Chia seed powder & brown rice Dasik added with isomalto-
oligosaccharide.

DA: Chia seed powder & brown rice Dasik added with agave

syrup.

DS: Chia seed powder & brown rice Dasik added with starch

syrup.

" Mean#S.D.

24 Means in a column by different superscripts are significan-
tly different at 5% significance level by Duncan's multiple
range test.

™ p<0.001.
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Table 5. Sweetness of brown rice Dasik added with chia seed powder & different kinds of sweeteners

Samples
Item p Control DF

DI DA DS

F-value

Brix value 7.87+0.68" 3.93+0.38°

4.60+0.46°

8.53+0.29% 8.87+0.32° 80.22""
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Fig. 2. Brix values of brown rice Dasik added with chia seed powder & different kinds of sweeteners.
Control: Chia seed powder & brown rice Dasik added with honey.
DF: Chia seed powder & brown rice Dasik added with fructo-oligosaccharide.
DI: Chia seed powder & brown rice Dasik added with isomalto-oligosaccharide.
DA: Chia seed powder & brown rice Dasik added with agave syrup.
DS: Chia seed powder & brown rice Dasik added with starch syrup.

Table 6. The sensory characteristics of Dasik made of chia seed powder & brown rice added with different sweeteners

Sample Item Color Sweet flavor Sweet taste Hardness Overall-preference
Control 3.56+0.63 4.00+0.73" 3.75+0.68 2.81+0.66° 3.63+0.89™
DF 3.75+£0.93 3.50+0.82% 3.56+0.73 3.38+0.62° 4.19+0.66"
DI 3.31+0.63 3.3120.60° 3.13+£0.72 3.00+0.73" 2.88+0.62°
DA 3.06+0.95 3.94+0.93" 3.63+0.62 3.44+0.81% 3.38+0.72"
DS 3.38+1.09 2.63+0.96° 3.69+0.79 3.75+0.68" 3.31+0.70™
F-value 1.42% 7427 1.94% 446" 7.1

Control: Chia seed powder & brown rice Dasik added with honey.

DF: Chia seed powder & brown rice Dasik added with fructo-oligosaccharide.

DI: Chia seed powder & brown rice Dasik added with isomalto-oligosaccharide.

DA: Chia seed powder & brown rice Dasik added with agave syrup.

DS: Chia seed powder & brown rice Dasik added with starch syrup.

Mean+S.D.(N=30).

"¢ Means in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
™ p<0.01, ™" p<0.001.

NS Not significant.
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