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Abstract

The quality characteristics of Backsulgi added with red rice flowrs at different ratios were investigated to apply
in the food industry. The moisture, crude protein, crude lipid, ash and amylose contents of the red rice flour samples
were 5.3, 9.5, 2.0, 1.1 and 4.7%, respectively. The pasting properties of the non-waxy rice flour mixtures to which
red rice flour samples were added were measured by RVA. As the content of red rice flour increased, the values
of peak viscosity, final viscosity, breakdown and setback were decreased, while the pasting temperature was not
significantly affected. The lightness (L) value of the Backsulgi decreased, but the redness (a) value, moisture content
and the degree of gelatinization increased with an increase in the red rice flour samples. The hardness increased,
while cohesiveness, springiness and chewiness decreased with the increase in the red rice flour. The overall acceptance
of sensory evaluation showed the highest value for 8% red rice (BRWMS). In conclusion, the addition of 8%
red rice flours could improve the sensory quality of the Backsulgi as well retrogradations.
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Table 1. Proximate composition of red rice flours
(%)
Sample ~ Moisture  Crude protein Crude lipid Crude ash ~ Amylose
RRWM?  53200"  95:0.1  20:0.1  LI1x00  47:0.1

DValues are meantSD (n=3).
PRRWM is red rice wet milling 4 times flours.
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Table 2. Pasting properties of red rice flours and non-waxy rice flours added with red rice flours by RVA

617

Viscosity (RVU)? .
Sample o Final Break Pasmégc”;'emp.
Peak viscosity Trough viscosity down Setback
RRWM? 63.8£1.0 18305 27.3+0.5 457407 9.0+0.1 67.0£02
RRWMO? 366.33.3" 188.5+1.2° 305.5£0." 177.842.0° 117.0+1.1° 714203
RRWM4 334.410.5° 182.8+0.6° 297.3+0.5" 151.610.1° 114.5:0.0° 717404
RRWMS 296.9+0.6° 167923 282.0£2.5° 129.0:1.7¢ 114.1£03 713+0.8°
RRWM12 262,328 152.420.0° 259.8+0.3¢ 110.02.9° 107.4+0.3¢ 72240.1°

e}

)
'RRWM is red rice wet milling 4 times flours.
3

4

Table 3. Color values and moisture contents of Backsulgi added
with red rice flours

Backsulei Color values Moisture content
L a b (%)
RRWM?Q? 672444 20401 74:0.0° 3424024
RRWM4 56.00.7° 0.8+0.0° 7.240.1% 372403
RRWMS 52,040.5° 19+0.1 7140.1° 37.9402°
RRWMI2 48.4+10° 2.7£0.0° 7.5202° 389+02"

"Values are mean+SD (n=3), Different letters in the same column are significantly
different by Duncan’s multiple test (p<0.05).

PRRWM is red rice wet milling 4 times flours,

9 Arabic numerals are percentage of RRWM, Each percentage tefers to the weight
ratio of RRWM to the mixture rice flour.
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"Values are meantSD (n=3), Different letters in the same column are significantly different by Duncan’s multiple test (p<0.05).

Arabic numerals are percentage of RRWM, Each percentage refers to the weight ratio of RRWM to the mixture rice flour.
Break down: difference between peak viscosity and trough, Setback: difference between final viscosity and trough.
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Fig. 1. Maltose contents of Backsulgi added with red rice flours
during 1 day.

The vertical bars represent meantSD (n=3) and letters marked by the different letter
in the same figure are significantly different by Duncan’s multiple test (p<0.05). RRWM
is red rice wet milling 4 times flours. Arabic numerals are percentage of RRWM,
Each percentage refers to the weight ratio of RRWM to the mixture rice flour.
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Table 4. Texture profile analysis parameters of Backsulgi added with red rice flours
Backsulei - Textural. prloperty - -
Hardness (kg) Cohesiveness Springiness Gumminess Chewingness
RRWM’(? 1.3:00" 050.0" 0.6£0.0° 0.6:0.1° 0400"
RRWM4 13:0.1° 0.50.0° 0.5:0.1° 050.1° 0.3£0.0°
RRWMS 16£0.1° 0.4+0.0° 0.5+0.1° 0.7+0.1° 0.3+0.0°
RRWMI2 1702° 0.4:0.0° 0.420.0° 0.6£0.1" 0.3+0.0°

"Values are mean+SD (n=5), Different letters in the same column are significantly different by Duncan’s multiple test (p<0.05).

PRRWM is red rice wet milling 4 times flours,

9Arabic numerals are percentage of RRWM, Each percentage refers to the weight ratio of RRWM to the mixture rice flour.

Table 5. Sensory evaluation results of Backsu/gr added with red
rice flours

Sensory evaluation

Backsulgi ,

Color Sweetness ~ Chewingness Overall Acceptance
RRWMY0Y 514047  7.0£05° 73+0.5° 580.5°
RRWM4 5805 64105° 65105 6005
RRWMS  79:04' 6.1104" 5305 7.920.4°
RRWMI2  6.1:04° 63105° 41204 6104

"Values are mean+SD (n=20), Different letters in the same column are significantly
different by Duncan’s multiple test (p<0.05).

JRRWM is red rice wet milling 4 times flours,
9Arabic numerals are percentage of RRWM, Each percentage refers to the weight
ratio of RRWM to the mixture rice flour.

Ho] st AbE WAslY FEEY, AR P
227}, w7} S FAEHL 24

-amylase ©3}%, 4L B4
g A3}, Al WAd7|9] Az A3 & FFow e

ok ok 7tE8 o7 A|ZE premix FE|Q] An] A}F
= e AR WA Az g ellM HA T ol Ak
A7bRd 5, AR, &7 5% 22 FARE E96k] v
RLE=R=s Xﬂi?% T Slo] 2R Al A2 A5kl
w2l F1A o]& 7Fsde] Erha waE) uheba 2
AT AFE HAn2 Hrie W] Az A EAEAD
sl 3t An| ArhEe] AXE FdlA ArlE o
o W7 Ae] 7| ZARE AlFetaat ot



Quality characteristics of Backsulgi with red rice flours 619

o o]
I =

nFA A An|(ApFEh S FAAES Fol] 1zs},
£ 0~12%7HA A7t gelahiA] Az uadr) e
FAEAS 2B An] A7) 7 53%, 29
2 9.5%, A 20%, 23] 1.1% 2 amylose 4.7%°] Atk
Au] A7V eE A7 AVt S5 Ry,
HAAAE, A=, o= B AW ee A0 H7hE
o] ZrleEE rdldol, T LRE 713~72.
2TE o4 zfeolE Holx]| ity M7 A W
(L) %k 48.4~672, AN %=(a) gk -2.5~3.5 2 A= (b) 3k
7.1~7501031, TR 342~389% 2 0| H7}eke]
S/ E L ke Aasislov, b g3 e 57t
itk wadz)e] Bamylase SShE E7]6 24~34
mg/mLolA 12 Foll 09~1.6 mgmLE #7gA|7to] F7}et
5 maltose®] o] Fastd ok, TA AFAZE 1
Ao 7 Hwa| EH, RRWMOE.T} RRWM129] maltose2]
gheFol oF 2,00 A Yetskeh MY o] 222 An|
A7tgol SRS Are eI, R4, B 2
AL Fastg oy O Aol A4 gt w7 <]

HeB 7k A 51~79, @t 6.1~70, R4 4.1~73 &
AREA 715 = 58~79°|th AaA o g MY &
54, FEEE, s, T, 244 ) dewrke
An] 7ol webd J¥s we AR yeston, =
3], An] bl S/t 23549 st =t A
W o] A, ) Bamylase S3HE0] S7HE W

=
4719 FAANE HF5HE HelFA B
Az u), Ho)2 %7 ArlsjlE 27
g HolA gom, Hv|E 8%= AL )
Vg 3599
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