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The Quality Characteristics of Backsulgi with Dough Ripe Stage Rice and
Yellow Ripe Stage Rice
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Abstract

The effect of the addition of dough ripe stage rice (DRSR) and yellow ripe stage rice (YRSR) on the quality characteristics of Backsulgi
was investigated. The DRSR and YRSR addition ratio of 30% was selected by preliminary sensory evaluation study for which backsulgi was
prepared with DRSR added to full ripe stage rice (FRSR, control) as the weight ratio of 0, 20, 30 and 50%. The pasting properties of 30%
added DRSR and YRSR flours, analyzed with rapid viscosity analyzer (RVA), were compared with FRSR flour, The RVA values of holding,
breakdown, final viscosities were higher in 30% DRSR and YRSR flours than in control. Backsulgi prepared with 30% DRSR and YRSR showed
lower moisture content along with higher greenness and yellowness than control. As a result of analysis with texture analyzer, adhesiveness,
springiness, cohesiveness, chewiness and resilience were lower in backsulgis with 30% DRSR and YRSR than in control. In the sensory
evaluation, backsulgis with 30% DRSR and YRSR were assessed as having more intensive green color, and more greenish and delicious taste
than control. Furthermore, backsulgi with 30% DRSR showed higher score of overall acceptability than 30% YRSR (p<0.05), and not
significantly different score with control (p)0.05). Therefore, the addition of 30% DRSR could give favorable color and flavor to backsulgi,
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St Woto g Jgt AEBEE Zv 71T AU J
H(whole grain)ol]l i3t A7} AP FH JQck(u 1 5 2007).

AZG(whole grain)ole =4S Pe ZEL Ao
= = U=\ gramn - BT s a2—
o] AlRRor TAE0] YA, o F AZH wlolE A|75) o sl 1 ol o] Dolalal ere
AI aje) = - 2 = o] o) J 1o B E]O]-Ly ﬂi'é“j/]'u, 1,]—0]0]-‘_ '6‘"] H]F/]'L, ‘1‘7] E"’]’ —'—0'4
toEAge AN Ao JHEL Utk UuHom AL AR e Tt e
S Nal ik st oo w  THAE RSl Slthlee HS 2001). 53], Hfaeh @it
O] 70% O])\OO]U% %ﬂ_'XE’ X]HO, —'—O‘o’] H]H’E’J‘ﬂ]— T7]é—é‘ flL— =] I %) 13] =0 A SR =| 2Zk3)o o) Al
51 ol - o] A Hl=<]= A =25 ﬂ'ia, H]E]—L *o“~/] 7]‘0‘0 ofo] H'OUW Q(ﬂ oS }‘1 ™
st QA drlel Aglo] wxsta AAle] FxHel L LS S
A, B, o, 18 T Ao B FdES 20~40%

3
A ZF2aAA 29 GEA Aokl S T 1999, Anderson
JW & 2000, Meyer KA & 2000, Fung TT & 2002, Montonen
J 5 2003, Jacobs DR Jr 5 1998). &F¢ S<34 (ripening
period)& EF2FE A<7tAe 77t E ) F47](milky ripe
stage), @%7|(dough ripe stage), 3<% 7|(yellow ripe stage),
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A<=7)(full ripe stage)Q 2 TEECH wA<Lr]o] FE
ofr|iAb R A 2ok SR fElde] ghepol
710l HlE) #al, =48 AXA i b2 AHTE
AHL 7HA 2 Yt} (Kim MC 5 2007, Ju JI 5 2007).

AS o83 JhE2Eel Uidh iE EiE] o]Foix|1
Jon, 53] wo| A9 oA, thekd, gl et A+
7} A3 Folthoh MH % 2010), He IFE7IFE vos
vt gEH] 2o s wtes W wet Ae 9,
A 9, AAe ¥, e 9 3g "oz FRHEn WA
715 WEE FUEE st ARl A 712 Alle
go] 7|EYgor F2 vt 245 bl I o]dEe
e "oz dA7MA we AEEel &4 dFsta ok
(Kang IH % 2000), WY& Hrietes FAEdd wet stz
Lol theksla Azl 7HdslY MM E A wE
I e "o},

meta B AFME FEHA F vdETIel a571(eF
1599} F&7)(eF 4089 HWAE FAFH(whole grain)e] ¥
B2 H7hd 9dr)E Az & ods 2 54 9t
a2} gt WA, 347 PES 0, 20, 30, 50%2] HEE A
7k WS Alzal HEAARE sk dEkE]l Vs
Tt =4 H7bE AmES AAs 3 ksl dnk i
of 47 a&719 F<] WaAs AW vEE Hrsle] 9
715 A 23} rapid visco analyzer(RVA)E o]&3F 33} &
A, s, Ax, 2ARS SHsa, deHrtE BE ¢
719 WA TR Axg W7} FH 548 vlast
o, nAE W@ ST, F57)Y W7 FEYEEA
g 7S gelstaat g

30 o do
oAy ©

&

I, Z{E 2 it

2
oot

=

B Aol AREEE d<71e] ARt g (full ripe stage
rice, FRSR) S BTN gt 1 F55 ARSE
o F%7] WA (dough ripe stage rice, DRSR, °F 154 %)
3 3&7] W (vellow ripe stage rice, YRSR, °F 40 )&
o4 FoE TF FFE AL A%e 79 ol
MR, A, Ko @ ol8F90H, 2T AL
At fal Aol AL B HEe fASN Lt
g H3| Aute] ddt F& AF(CAIYAT, Shinan,
Korea)& AHE3}ItHNa Bj¥ Ha SD, 2009).

] WAS 2 Bl FAISHY 2A7F AAE F 30
27 Aol A8A EV|E AASIA. Lee YN F(2012)0] <]
s EA7IE ARl A71"S Az 7gelA {37

S 2 F 22 983 A A 2907 A 435 (2013)

e o FEARkY IR 22 BAS Rt
Hasgct, oldl ARk =AZI(DA700-G, WJOFER, Seoul,
Korea)& o|-83te] &3t & A|(32 mesh, 0.495 mm)ol|] &2}
NAM AE2 ol&3trt. %7 Wy d&y] Wae s=
= Bl Ak = 3087 HAske] 3087 EVIE AAS &

Eafste] Ao SHAA AmE WA7] Azl ARSI

=l

2) HAH7] A=

Al AR WA R Lmg He F B F o
g7t A7IA REF £og vy Ao FHAIZ §F AES
o] 989 © E(18 cm)ol] o] HHFEEE 1 o]
ot 7S A7I(NY-326, FE71X1EEHS], Gimpo, Korea)oll
AgE 93 23 B¢k 95C)olA 4087F 7FgEta 1087
55 B9 AW § W78 Az

WA 7)o Hrlele 55719 7] WAL AA A7t
H-&S AAs7] Y3ty 357 ANEE S AA7F
i) 0, 20, 30, 50%E H7FFAL Ryu MN 5(2007)¢] %
Hell 278k Table 19] B E&2 WA7E Az & H5
AXE AAIE G, dEAAEES R s AFH AN
o2 3 AAE & e AT Fuff, ste] FEQ dieh
g ot ddel s vehle Ax, A4S o JEehe
Z715 Akl V)sxol s Hrketglen oF HmH

S5 540 A Ao HrletesE 33
o} 919 dudd da dukEel V|sert =2 30uEs 7t
&2 dAste] B AE8g Ay, 3&7)9) 7] W
M-S 30% HEERE HUKEte] Table 13 FY3A WAEV|E
AzsAe. xRz W7 (contro)= $5571e] bk w
100%S AH8-3F STt

Table 1, Formula for Backsulgi added with different ratio of
dough ripe stage rice(DRSR)

The ratio of DRSR

Ingredients
0% 20% 30% 50%
FRSR flour(g)” 500 400 350 250
DRSR flour(g) 0 100 150 250
Sugar(g) 50 50 50 50
Salt(g) 5 5 5 5
Water(g) 50 50 50 50

YERSR : full ripe stage rice

3. RVAY| o8t S3lE =X

W7o FAR g=7] WA ss7)9h F7] Wl
EF Hgd wE 38 EAL rapid visco analyser(RVA,
RVA-3D, Newport Scientific Inc., Australia)E ©]-8-3}e] &3}
Fom 54 x7E oh MH 5201009 WS WISk At
g3ttt 24 Al 35 g(11%, w.bh)et 25 mLe] HFFE &

Tl &7l 'al, 271&% s0Celx 30x3F A F 2
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viscograms  F3 FHIHE(peak viscosity, PV), HAHZ
(holding strength, HS), TZ3IH%E (breakdown viscosity,
BV), HFH%Z(final viscosity, FV), HILHEo] o]2= Azt
(peak time, PT) % Z3/PAE% (pasting temperature, PST)
Z F3ktt. Ax9 99 E centi-poisel PR EAISIOH,
23] W% ZAECl B REAL B2 P
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9476 SR AR Kn HY 20008 ol
g3kl ZAsolet. Alxzd WA AlRE AFRelA 3083t
W A & FAE SAT W AFHA 5 g¥ AL 10
5C 9 dry oven(JSOF-250, JS Research, Gongju, Korea)ollA] 2
ARE 7FE & dAACIEE o] 88 3087t Wkt W
F AE7F Soldle AF HAY FAE A ol 2 u
A7 ol wrEslgl 7 Amel FRgFe 23] Sl
BAgs FAstolck ¢4, B ATeA RS 4=57], 3%
7, W) WNE Do FERES 249 A%, 4%
16,77, 15.01, 15.77%2 ¥4 =i},

5. wAD|o] AT &

Az 9078 QAR Dlexscamz B A% o
He] AM=E  AFA|(Colorimeter, JC801, Color techno co.
Tokyo, Japan)& 0]-8-3}¢] Hunter L(lightness), a(+: redness, -:
greenness), b(+: yellowness, -: blueness)#x2 =43}t 7z}
AEe 33 ol whE st it xEHAt g 54
atQlrh. wgh, 2 Aol AR g7 (control), $55719%
7] WA7E Ao L g2 4 65.19, 51.78 9} 50,60,
a e 47t 246, 5,089 3,182, b #& 747t 14.88, 24.21
o} 24,012 EA =3}

%709 F47] WATEE 30% 7ol whe WMo A
AHel Aol zpo]E YEhl:= AE(Total color difference)s=
HZzT9 L, a, b set referenceZ HAZE T 29 32

o o7ske] Axkstsitt.

AE= V(AL 4 (2a)?+(AD)?

Texture analyzer(TA, TA-XT2i, Stable Micro Systems Ltd.,
Surrey, UK)Z o]|&3le] A|zH W7o ZZ7FS texture
profile analysis(TPA)¥H o2 23t &4 FHE& Cho
KR(2007)¢] ¥ 5 AdFE WIS, prober 75mm o
rounded cylinder probe(P/18R)E AFE3}SIaL, pre-test speed
2.0mm/s, test speed 5.0mm/s, post-test speed= 5.0mm/s,
distancet= 8O%= Aste] SAstt. A3 WAA7|= 307

s2719 #4| WU I Walo| Exsy 355
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sl 1 5x1.5x1,5cme] $L I7|2 At 24 A

B2 o]g3l9lom HX(hardness), F-4FA(fracturability),

F A (adhesiveness), BHd(springiness), -3 (cohesiveness), 7
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ohesr] dut w\® 00wt 2T B8 ) W
300Es Hrtste Alzgh W79 FeHrie diEtdA 207
< e R AAET W7 dEeR A(FHAe Aw), E
WEHAD, ask gt o, e, 2703, dnkEel sx
S AN o HAxRog SA3Gon, FHo] =SFE
ENo| 78t Aoz HrleteE s 9thKim GH % 2000). 7t
Zre] NFEE 4% 3 dnrl Boldde A7)
ol s AAA Zol AFEHL #HEHA Ade
Duncan's multiple range testol] &3} 2z} A|87Fe] #-9A<l A}

ol A3t

8. Sz

SAS(version 9.2, SAS Institute Inc,, Cary, NC, USA)E o]&
sl BAHEA I Duncan's multiple range testE® A5} a
~0.059) old 74 ARZe )22l Aol AFHA,

e

. 21 % 2
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1. 257| WAl 2ot HI20| e Hy(o BSHIL

k7] WAZLR 557 WAZEE 0, 20, 30, S0%E 37t
sfo] Azt wid7|o] oI HSHIME A ARE
Table 29} Fig, 10 e #5 %7} 352 =5 (green
color), FU(greenish taste), ZZlH(chewiness), ILA3dF Tt
(delicious taste), THol(sweetness), 4% (hardness) & ZuF# o]
7]& % (overall acceptability)E H7}sFHy. I 5 green color,
greenish taste, hardness @ overall acceptabilityS S HH 02
nefsglen ol wse AU AlsEe AR
W 7]19] green color®} greenish taster= DRSRS] H7}eko] &
VFE fFoHo g b AIRHP(0.05), 20%2F 30% DRSR
o ubdlel AS feH Aok k005, v
hardnessi= H7H]&o] S7HEeE skt 30%9} 50%
WA WAsE gk felFel Aol veniAl sl
(pY0.05). MA7]9] chewiness, delicious taste 3 sweetnessi=
DRSRS| #H7}e] w2 JEFS WA ge AR HHEHUY
(p)0.05). Overall acceptabilitys==" 30% DRSR7} H7}& WA 7]
7} 7 =& A4S wgko sow DRSEZF Hzbd WA 7)e}
= oA zbol7t fle ALRE YERITHp)0.05). webA
E FAE= DRSR 0, 20, 30, 50%7F H7tE W7 B
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Fig. 1. Photographs of Backsulgis with different ratio of
dough ripe stage rice (A: control, B: 20% DRSR, C: 30%
DRSR, D: 50% DRSR).

Table 2. Sensory characteristics of Backsulgi with different
ratio of dough ripe stage rice(DRSR)

Sensory The ratio of DRSR
characteristics 0% 20% 30% 50%
Green color 18070707 350+128 4204132  590+155"
Greenish taste 2404131 410%186° 475+186°  6.05+2.11"
Chewiness 410£1.94"  435£153"  475%1.89"  4.15%213"
Delicious taste ~ 345+193" 3554231 375+194" 400+2.18"
Sweetness 3504193 415t176" 420£199"  4.60+1.98"

Hardness 7551161 5304181° 415+187°  3.10+148°

Overall acceptability 4.25£174° 570+178”  7.10+159"  650£1.93"
YValues with different superscripts  within same row are significantly
different at p¢0.05.

2. RVA S31EN

Rapid visco analyzer(RVA)Z 0]83F4] 100% FRSR(control)
I} DRSR#} YRSRE ZHZ} 30%9F 100%S 3Haals War)s o
SIPRAZ(PST), HFEe| ol2& AP, HiIAZ

(PV), HARZ®HS), F2AAFZBY), HFHA=EFE H
sted 1 AFE Table 39 YR SIPHAIRZ(PST)E=
HE AZolA 94.80-95.33CE EAET HuAEPV)E
30%2] DRSRE 713+ W&7127} 351,22 RVUR 7FF E=9to
¥, 100% DRSRS} YRSR floure ZHZ} 134,967 109.81 RVUZE
A Ueldth HAEEMHS)E 100% DRSR flouro] 43,08
RVUE 7} weko | 30%2] DRSR2} YRSRS H713h w27}
F7} 47k 68389} 68.19 RVUZE 713 Egkoud fej#el 2}
ol Holx 2Ith(p)0.05). ol YAES 100% DRSRY}
100% YRSR flour®] FHuAHE9} HAAHEI} 714 YEekA|ut 9
=719 WALl E3EAA TslEAo] Wl dojd A
o2 AlgdY &, FRAAFAEGBV)E HLFEAAM FHA]
A=E W go = st o] PSS YeRH, T Fho] 2
FE H/do] FAadtkal HAEI QJthKim CH 2009). &
-2} 100% DRSR9} 100% YRSRE] T2} H %= controlX.
o foHog vxut 247t 300 £3E WAVLEY A =
7veElo] conwolRHE E3lH o] MANS FTMAT o= #
e
EEVERE:
Control# 30%<] DRSR¥ YRSRE #H7}sk wiAd7]e] 423t
kO Table 49} 2T} 30% DRSR¥ YRSRE #7}3h wiAd7]e

ZREEe 7b7b 35237 34.33%E controlHTh 2-3%AE
oJHo g IANHP(0.05), M7kt #oZHl zpolE H

o]A] &ATH(p)0.05). e AF+= FRSR flour(control, F~&-38+
F 10779l Bl Eghge]l 2 DRSR flour(15.01%)9}
YRSR flour(15.77%)& 30% F7Fghol wheh wid7|e] gk
o] 7438k Ao g AlgHr} o] Ryu MN 5(2007)0] R.113k
SN Al 2ee 7K A7) ATl sEdEel
S SO BEe AHESE Ad7)e] Rl e
s A3 Haugk 9 22 A% vEhid =3, £
A H(whey protein isolate, WPI) 2 H7}e WAd7]
2 Ax3 ATKim CH, 2009)9M = W FRIFS 2=
WEl el A7l 2K wasle] Rkl e
g Zer Huye] B A7 ddE S

=4
W ER

Table 3. Rapid Visco Analyzer (RVA) pasting characteristics of rice flour with different ripe stage rice flour

Viscosity(RVU)"

Sample Pasting temp ('C) Peak time (min)
Peak Holding Breakdown Final
100% FRSR flour(control) 95.330,04"" 4.97+0,05' 32538+17.61" 59.96+2.18" 2654211544 156581283
30% DRSR flour” 94,80+0,07" 4.60%0,00° 351.2241.40" 68.38+5.54" 282.85+4.41° 18526214
30% YRSR flour” 94.90+0,14" 4.60%0,00° 3315443 61" 68.19+0 47" 263.36+4.07" 1922422, 14"
100% DRSR flour 95.33%0.04" 4.20£0.00° 134.96+0.67° 43.08+0.47° 91.88+0.21” 122.74%1.00°
100% YRSR flour 95.28+0.11" 4,27+0,09° 109.8120.06° 48,6110.67° 61.2140.60° 134.7320,60°

) B P :
RVU : rapid visco units,

2300 DRSR flour : Rice flour added with 30% dough ripe stage rice flour to control
9309 YRSR flour : Rice flour added with 30% yellow ripe stage rice flour to control,
Walues with different superscripts within same column are significantly different at p(0.05.
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Control@ 30% DRSRT} YRSRE H7)18}e] A|zH wd7)o
AeE 248 A= Table 49 2T} DRSRZ YRSRo| z+z}
30% A7 WA 7)ol Llightmess) FH 84,349} 851700

A7) control®] 83.90ET} frojHo 2 F7HE Fho =, vl Hol
A AL Hole: AHom ZAHJTH(p(0.05). Hunter a(+:

redness, -1 greenness) < (OFLo] F4E HA gk
ERlE=d], 30% DRSRZ YRSRE H7}st wiAd7)e] agke zbz}
2,613 22,0002, WAH7] control®] -1,57Ht} greenness’}
Ao g Z71EHS HYtH(p(0.05). ©]=, DRSRE} YRSR flour
A5 agke ZHzt 5,087 -3.180]aL, control(FRSR flour)] a
ke 2462 A5 o], greennessﬂ 743l DRSRE} YRSR flour
7F W] Azl AREEN7] W]l Ao AlmEn B3

=22-2 3}

Hunter b(+: yellowness, -: blueness) k< (+)3to] F43 I

Aol Awrl e nlsl=d], WA7] conwol?] b
13,0702 7} Wi 30% DRSR$} YRSRE H7lsl @A 7)==
15.27-15.992 2 bFro] foFo g Frlste AL &eld &
AATHP(0.05). o= WA7HEQ] DRSR¥F YRSR IA+2] bgke]
247y 24213 24,012 control(FRSR  flour)  14.88K.T}
yellowness7} 73le], MA7|E A|ZsS wf bgkel F71
= Ao AFHEY, A2 SxdAd wEl Mo wWalshe],
STl chlorophyllell 23] S48 Wi, d<7|7F =HHA
=AE HAstal gk Eefje] Mol YERfEE, 30% DRSR
WA717F 30% YRSR WPA7|HY SAEE e we Ao
2 FAEY (u J1 % 2007, Kim MC % 2007). 3HH, Ax}A]
ALl AE(Total color difference)= 29| R|ZH2] x}po]S Az

Hog BAG #Hog 15-309 AS AT F As A=
o] MEE 3.0~6.02 WA Aol MrE YERER (Kim

HY 5 2006), control T2 WA7] M 300 DRSRS} W14 7)
A ARG zfolE, 30% YRSR WA7|ebE TAAE Qe
Axe] Ax zpol7t YergS & 4 Arh(p(0.05).

Table 4. The moisture content (%) and Hunter's color values of

Backsulgi with different ripe stage rice

samples

4 5)

Moisture(%) L a b AE

Control

3732 + 0267 83.90+0.16° -15740.25" 13.07+0.11° -

30% DRSR” 3523 + 059" 84342005 -2.6140.09 15994017 313 % 013"

3006 YRSR® 3433 + 050" 85174031 2002018 1527014 259 + 003"

3006 DRSR: Backsulgi with 30% dough ripe stage rice flour,
?30% YRSR: Backsulgi with 30% yellow ripe stage rice flour,

Ialues with different superscripts within same column are significantly different

at p{0.05.

R Lightness

5),
a

. redness(+), greenness(-)

R yellowness(+), blueness(-)

57|19 #57| HEs ol WaY|el EESY

5. WAp|o| FxZ 57

WA 7] control®} 30% DRSRI YRSRE 7}k Wi 7)o %
AS Az FY 243t Table 59 YERT Hw
(hardness)®] 73-¢- control®] 8.62g2 7} &3l 30% DRSRS}
YRSRE Z7}eh Wiy Loz ddsioy, WAdrE 7o
o4 Aol UEA] &dTH(p)0.05). ©]& Ryu MN &
(2007)9] SUNUYFE Qv E2E H7ksE W7 AFtelx 7k
sk Alme] FREEEo WY A4S WAdrIE A o 7
S wjstol hardness7} FAFCta Hudgom  Cho
KR(2007)7 Han JS 5(20060)% H|=g AHE Yehflo] 2 A
T Adet AR AEFE yeEiith WA, Chong
HS(2000)2F Yoo KM 5(2005)9] 7oA Xze} HlE|
TS AIeE A conwold] M| Fmrb F7KEICR=
it Ay JeRQlt.

AR dvls 7Rk WiVl 2 k] SUHEe s
dubAA g AzH WA7|HT hardness’} adhe AES
H%(Joung 1996). gk, Ao FAE B84 2o]dH
9l cellulose®} 844 2ol d<l pectin, AT H7]&
(wheat bran)& #7}et Wd7]e] FAEAS ZAISH Choi 9}
Kim YA(1992)9] A7Z2%, Azdd W75 7He] hardness
= ARy AR717E F 2ol H7bE9] hardness7}
control Bt} Fro]H o2 tio} 2ojdf-5 /e A4S A% 7
7+ Fo =X 59E Hoow, 74 A T pecting Al
Q3 nE 2o|Af A7 MA7]9] hardnesss control® 52

A2l a7t gle Ao AT BRI (fracturability)
S folHol Apole HolA EATH(p)0.05), controlo] 3

7heoll Hl3] tha E=9ko ™, ol hardness®] ATl FANE
3 % 5 e

X (springiness)< 30% DRSRI} YRSRE

H7ve A7)t
control Bt} ¥k o 1(p<0.05) ol HA7}sh= Ao Rk
o] vro} @WatA o] Zo|EIL springiness’} FHAadh= AL
Sk o9k HAEHA R A(adhesiveness)® BG4
(resilience) = H7Hr oA st Aom EAHIH. ol

g A sl W 7Y JHRE vk Vs Al
Z3 Kim GY F(1999¢ <dFet fAlRRarh 34
(cohesiveness)® 3l A(chewiness)& WA 7] controlo]  30%
DRSRS} YRSRE F7Fst Wid7|Hot #gtow, FH7kr 7he]
o4l 2ol YAATHp0.05). AubHoz Ao RE 23
7+ 5o ke WA7] controlol A 7Y =9k ™ 30% DRSR
o viskol A/ WASIE 709 felHel Holsh e
ey
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Table 5, Texture characteristics of Backsulgi changed with

Table 6. Sensory characteristics of Backsulgi with different ripe

different ripe stage rice stage rice
Text S
exure Control 30% DRSR’  30% YRSR? ensory. Control 30% DRSR’  30% YRSR?
characteristics characteristics
Hardness(g) 862 + 083 844 + 125" 815 + 246" Green color 1.85+1.04™ 5.50+2.19" 47541 62"
Fracturability(g) 818 + 1.90% 805 + 129" 8.08 £ 0.60" Greenish taste 2204154 5.70+2.32" 495+1.88'
Adhesiveness 346 + 1.20° 115 + 053 -2.14 + 089™ Chewiness 6.30+2.34" 5.90+1.86" 5.00+1.97"
Springiness 080 £ 004 065+ 000" 068 £ 003 Delicious taste 3.90+1.86" 5.15+1.76' 485+1.66™
Cohesiveness 0.70 = 0.01" 059 + 0.02° 0.60 + 002" Sweetness 4,85+2.21° 5254168 4.80+1.67"
Gumminess 6.00 = 054" 502 + 086" 487 £ 155 Hardness 6.052.11° 485184 46511607
Chewiness 482 + 052 324 £ 058" 330 £ 090" Overall acceptabiliy ~— 7.05+1.57° 7.15+2,01° 5.602.46"
Resilience(%) 036 £ 001" 031 + 000" 032+ 002" "30% DRSR: Backsulgi with 30% dough ripe stage rice flour

Y30% DRSR: Backsulgi with 30% dough ripe stage rice flour,

930% YRSR: Backsulgi with 30% yellow ripe stage rice flour,

Values with different superscripts  within same row are significantly
different at p(0.05.

6. WiA| o BSHAL

=M (green color)x= 30% DRSR¥} YRSRE 7|8k WA 7|7}
FRSR A 7](contro) BTt =] YE oW, o]& colorimeter
£ ol&dt Ax Hrt F b WMAd7|7F gl greennesss
= Uehd Ax 2e dA9E BRoy s 7Y #94
ol zbolE UERFA] &9kthp)0.05) (Table 6). o]2]dt Adfe
FUl(greenish taste) M= YERGEH 30% DRSRY YRSRE
A7 weh EvE ket ehs7] WAFRSRE Al E
W9 7] T-f(control) Q] WHAZE FAE Aom FAkHT)h o=
Han JS 5(2000)0] Bag w9 71#5 7lek WAd7)e] #2
54 @poln veplee rial wek vle WAl 27}
Ao ajol ol el Msd e dehidld Ax
(hardness)®]  74-%- 30% DRSRZ} YRSRE Z7hgtel wa}
controlol] W8] FHzaReL} felHel ol HolA] ek
Hp)0.09), ok ZAH 2 wHel TAE ol&d BN
Aol #9kor] DRSR¥ YRSRO| YhE gkl ofs) 4
3 2Ahs 2 ste] dEAAeIA olef 22 At Yehd
Aow A7En. A (chewiness)= Fo2¢1 2fol7} glod
ARHp)0.05), controlo] 7 F& ALE YEutEd ofs
DRSR9} YRSRO] vh& FEghgos Wiy Az A 3340l
Askelo] EATo| T Pashe Ao AprEn. g, A
WA 9l V)3 % (overall acceptability)™= 30% DRSR WA 7|7} 7}
& =11, control# 30% YRSR WAY] Loz Yehdou}
control®} 30% DRSRE] ko] f-o]# 3] Afols= AATHp)0.05).
e} 300 DRSRE H7}sle] WM 7)|2 A28 Ao FRSR
2 A|zZ3 WMAA7)HT} green color, greenish taste 2} delicious
taster= =7}8}al overall acceptabilityr:= H]<=d}e], A 8 u}
o) olgelA WIS Az 4 e Aow AmEn,

il

o ol i

S 2 F 22 983 A A 2907 A 435 (2013)

300 YRSR: Backsulgi with 30% yellow ripe stage rice flour
Values with different superscripts within same row are significantly
different at p<0.05.

V. 2 %

o] wAeAte]e]  whole grain®l  dough ripe  stage
rice(DRSR, 54:7])¢} yellow ripe stage rice(YRSF, 3&=7])
flours®] $3H5/4L EA8kaL, 242t 30% H7kgk WA7)E Al
Fatol 1 Fd 5AS AR RvA 24 ZF 30%
DRSR®} YRSR flour& 94<:7] W2HEFRSR, control) flour HTh
o3} &xel st ML Tkt Zlo® ekt
DRSR# YRSRE FHHH] 305 F7bste] Alzgh WAd7]e]
TFEFFS DRSRF YRSR flour 2R 9] w2 =23 ofs)
$4<7](FRSR, control) flour2 A2 WAd7|Ho} 27 Yelyt
o}, WA 7)o M= 7338t greenness®} yellowness?} WERG
d], o]+ DRSR®} YRSR flourA}A| ] af-Aol o) oJgks ub
of UE Aem AmEd. @@, zARe A%,
adhesiveness, springiness, cohesiveness, chewiness®} resilience
= 30% DRSR} YRSRE H7}3t @A77} controlHTh WA
T HAEE, ol DRSRFF YRSR AHAe] S sRAtFo R
Qs WHs Az A o) ZA7F S FIE we A
o AtgdEd, WA A3, 30% DRSREF YRSR 14 7]€]
green color®} greenish tastet= DRSR®} YRSR 19| Az} &k
of el contolo] HI} =A UERHOH Akl Vee
30% DRSR WA 717} 7FF =0} controld §-2]7 21 x}o|
7} 9tk ol A#t, vlAds HAH DRSRE 30% A7kt
o] WH7]E Az A3t st o o] FofEn Hyk
Al 715%7h 7] ARt WAR Alxg a7k fAkst
of W7ol BAgR o]go] 7Fed Ao HIY EF,
B AT AAE AARELS AxTde] Wy 4 548
AR Alog, gog ARTIRME 3 W7o ksl
@ FA5AH A7t 4a¥ Roz AnEt
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