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The Quality Characteristics of Mandupi Added with Goami Powder
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Abstract

This study examined the quality characteristics of goami Mandupi. To determine the optimal amount of rice powder for
baking and goami powder (100, 90:10, 80:20, 70:30, 60:40), the weight, volume, texture, moisture contents, color values and

sensory evaluation were measured.

The weight of Mandupi dough made with 100% wheat flour, was heavier, whereas the moisture content was highest in
the dough made with 40% goami In addition L-values and b-values were highest with 40% goami, whereas the a-values were
lowest in the dough made with 40% goami. The spinginess was highest in the dough made with 100% rice powder for baking.
The gumminess and cohesiveness were highest with the dough containing goami. The cooked weight and volume of Mandupi
were lightest when made dough containing goami. The Hardness and adhesiveness was highest in the dough containing 100%
rice powder. In a sensory evaluation the appearance, flavor, taste, texture and overall preference were was the highest for

goami.
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Table 1. Ingredient of mandupi with various goami
powder levels

) Sample
Ingredient(g)

SFM RPM MGI MG2 MG3 MG4
Strong flour 100 0 0 0 0 0
Rice powder for baking 0 100 9 8 70 60
Goami powder 0 0 10 20 30 40
Water 55 75 75 75 75 75
Salt 2 2 2 2 2 2

SFM : 100% strong flour mandupi.

RPM : 100% rice powder for baking.

MGI1, MG2, MG3, MG4 : 10%, 20%, 30%, and 40% goami
powder mandupi.

A|(Rinnai 260A, Rinnai Co., Korea)2| 3} 2 7} o = dlo] 32
oM 5717 A WEE 23 38 R E A v, o
A WA A8 AR AFedd

2. mzwY

1) Zota| giETlel RIl, LA 5

sob] F4FE Hl&WE HoHE BEle] Pt wEs
£ 4 B @ 7 Wbl 4815, 500 mLe] o) ©R) 2
Aol Yo 2 B Bulz AdsER, TS 53
itk BE ARE 53 3P0l 1 PR FaAh

B=H7)(MB 45,
OHAUS, USA)9] gr=zz %4](120T, A60)S-= 53] =7 5]
I Higks etk

0]

1%
o
&

3) 1ojo| RHFmle| ME £H

Tyl o] Wby} M ukEy] o] A= M)A (JC-801, Color
Techno Co., Ltd., Japan)Z ¥HALZol ]3] 743815 ul--,‘JJ
o] FAHLE AEH L3510 mm)ol] A|BS HoHESE
Wk X: 82.63, Y: 84.88, Z: 98.49) 7} A|& & 53] HIE éxé
slo] 1 FEgko® JeERATh

4) QHFI|o| Texture &M

THET] o] Wk} A UkED] o] 'l A% S-S texture analyzer
(TA-XT Express, Stable Micro Systems, UK)ll 20 mm cylinder
probeE A8 th.

AR ok eaE ;A WEIY] FAFEE
1.5x1.5x0.1 em® 3712 ZEH 4802 HAHA 74 =(hard-
ness), -21d(adhesiveness), ©2/J(spinginess), %3 /J(chewi-



100 28 o} o

ness), 7373 (gumminess), -7 4d(cohesiveness)S Z} A|EE 2
53] S8l 1 Hdtaks ek S8
3 mnvs, test speed: 1 mm/s, post-test speed: 3 mm/s, distance: 2
mm, time: 2 sec, trigger force: 5 g°]th

< pre-test speed:

e
_1
B
L
ol(‘

AR U}TAE—- & 2 W
A 29l PTuM 14704 84 Zeldea 13]8 HA
o ol AlTeleton], A BUEE 5A21e) »}Mf—— o8
Ak thge WETle] F4 Aolg AT £ e tEH
2080 o, WA, Bk gaA, S 73
= ARgelel 53 g Frbela 1wl dmde
Hrleldth A AAls FaMe] Hx, ZHe| ujnd S,
P4, Wbl WA, Berg, 223, £53, Aol get
e gwl dele] 59 1 4 e Ve, 14
o gpA} ekl A2 slo] AA|SIA T

=554 A

6) S|t
SPSS WIN program 20.0 & ©]-&3to] mopn| & ThE THe
vlo] A, 3, F& = A, 9aA], dsidA Ade
A BAHEA ] oA BASIRCH, p<0.05 FEolA
Duncan’s multiple testZ 2] H3 S AAlsAh
2 jl_l. al _—,LJQ-

1. Toja| 7122 Hybst okEE wiEel £4

1) 2oto| 7tRE Fotet ot HhRel 272t £2
=

1

FU

A-g A7pFo| qlotw] 7HEE Bled R FHrlsie] vEE
9 =g whEn, FAS} i e 543 A7 Table
29 At} WrFRR vhE wHEe|o) vk A= 848 g, AW
& A7HF 100% ‘“POE THE THRI]e] B 8.08 g0 2 1
bk, a1oln] ZFEE 10%, 20%, 30%, 40%= 713l whE
vo] FAE ZHzt 737 g, 6.65 g 590 g, 544 g© 2 110}m]
7HRel HrteFo| S7VESE whea o] wkE A= Aol
om, p<0.001°014 fren| gk 2to] & YERIT) o] = a1o}H]
7HEe] YA DR A ARl vl A "WETt
ZolA| B Rkso] FAIE Zolzl Ao g Azt vHEy]
o] F 8 e AR AT 100%E TE A o] 31.86%=
AR FolA 7 S8ka(p<0.001), B7FFE RHE TR
e ko 32.52%31}\1;]-. o]—U]—— =] 7]-27} U]—T'l']/] B 61—

2 3433~41.68%% o] o] Hrleko] Z713HEE uhEg)

o S gl FOACE SR, ol mol 71

4 sOMoF SLE S

Table 2. Weight and moisture content of mandupi dough
with various goami powder levels

Weight (g) Moisture content (%)
SFM 8.48+0.08° 32.5240.81°
RPM 8.08+0.08" 31.86+1.64°
MG1 7.37+0.06° 34.33+1.38%
MG2 6.65+0.08¢ 36.63+1.45°
MG3 5.90+0.06° 40.15+1.49°
MG4 5.44+0,04° 41.68+0.55"
F- value 854.1817" 29.531™"

* Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
"p<0.001.

SFM : 100% strong flour mandupi.

RPM : 100% rice powder for baking.

MG1, MG2, MG3, MG4 : 10%, 20%, 30%, and 40% goami

powder mandupi.
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Table 3. Color values of mandupi dough with various
goami powder levels

L a b
SFM 71.36+0.34° -1.38+0.02° 17.39+0.24*
RPM 68.32+1.61° 5.78£0.27° 6.60+0.52°
MGl 71.09+0.07° 4.24+0.59° 6.81+2.17%
MG2 72.34+0.53° 2.5140.06° 8.66+1.29%
MG3 74.49+0.31° 2.07+0.03% 10.10+0.37"
MG4 75.63£0.01° 1.86+0.04¢ 11.35+0.02°
F- value 392217 246.559™" 41.625™

¢ Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
"p<0.001.
SFM : 100% strong flour mandupi.

M : 100% rice powder for baking.
MGI1, MG2, MG3, MG4 : 10%, 20%,
powder mandupi.

30%, and 40% goami
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Table 4. Texture of mandupi dough with various goami powder levels

Hardness (x10°g/cm®)  Adhesiveness (g - s) Springiness Chewiness (x10%) Gumminess (x10%) Cohesiveness
SFM 1.52+0.01% -8.63+0.55° 0.87+0.01° 1.1240.06° 1.43+0.28" 0.51+0.00¢
RPM 1.59+0.07° ~7.8+0.1¢ 0.75+0.03 1.2340.20° 1.47+0.83" 0.62+0.02°
MGl 1.47+0.01° -6.23+0.75° 0.64+0.02° 0.83£0.01° 1.19+0.00° 0.59+0.00°
MG2 1.34+0.02° -5.33+0.32 0.62+0.01¢ 0.65+0.03° 0.84::0.02 0.53+0.00¢
MG3 1.25+0.0° -4.56+0.30° 0.54+0.01¢ 0.50+0.01% 0.74+0.00° 0.52+0.00%
MG4 1.05+0.04° -3.90+0.10° 0.46+0.02° 0.33+0.02¢ 0.62+0.00° 0.50:£0.00¢
F- value 70.883"" 53.310™ 115.756™ 47331 279.845™ 66.116™

*¢ Means in a column by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

"p<0.001.
SFM : 100% strong flour mandupi.
RPM : 100% rice powder for baking.

MGI1, MG2, MG3, MG4 : 10%, 20%, 30%, and 40% goami powder mandupi.
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Table 5. Weight, volume and moisture content of man-
dupi with various goami powder levels

Weight (g) Volume (mL) Moisture content (%)
SFM 8.9240.05°  3.43+0.05° 37.03£0.07°
RPM 842+0.11°  3.06£0.05° 38.19+0.50°
MGl 7.81£0.08°  2.730.05° 40.18+0.48"
MG2 71240114 2.40+0.10° 41.48+0.34°
MG3 6.330.05°  1.93+0.45° 43.25+0.08°
MG4 5.77+0.03"  1.56+0.05 44.48+0.01°
F-value 689.497""  330.200"" 239.116™

* Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
"'p<0.001.
SFM : 100% strong flour mandupi.

M : 100% rice powder for baking.
MGI, MG2, MG3, MG4 : 10%, 20%,
powder mandupi.

30%, and 40% goami
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Table 6. Color values of mandupi with various goami
powder levels

L a b

SFM 60.13+0.029° 1.77+0.11¢ 9.66+0.11°
RPM 53.7240.37° 6.11£0.75° 7.49+0.30¢
MGl 57.15+0.26° 4.15+0.34° 8.37+0.38°
MG2 57.55+0.33¢ 3.69+0.43° 9.56+0.02°
MG3 61.26+0.53° 3.0140.11° 11.72+0.19°
MG4 66.44+0.02° 1.83+0.02¢ 11.87+0.01°

F-value 486.963™" 55.539™" 194.006™

¢ Means in a column by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
"p<0.001.
SFM : 100% strong flour mandupi.

M : 100% rice powder for baking.
MGI1, MG2, MG3, MG4 : 10%, 20%,
powder mandupi.

30%, and 40% goami
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171740.87) 9 A8 271 100%= THE Zlo] 0.82% 2
= 7P #9kal, aotn] ZbRE AU v o) gy
0.38~0.702.2 UElkon Folnle] Hrleko] Z7}eky
z2] F wbFy]e] g¥Ado] wobxth(p<0.001). R I
(chewiness) 74 %=7} 7H =9 WrhR= v vt
1.54, A8 A71F 100%% THE THF 7 15022 el
3L, Job] 7HRE 37K wHEelE 0.62~1.432% 1otv]
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7, A8 A7EF 100%, 3ob] 77 10% 7k 7HRR
e Zlo] ThE AZd HlE] fgHom s =9kwm
(p<0.001), 571/ (cohesiveness)= A 55 Ttol| 2] Aol
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Table 7. Texture of mandupi with various goami powder levels

Hardness (x10°g/cm?®) Adhesiveness (g - s) Springiness Chewiness (x10°) Gumminess (x10°) Cohesiveness

SFM 1.77+0.03* -10.13+0.49° 0.87+0.01* 1.54+0.54" 1.60+0.02* 0.88:+0.00
RPM 1.70+1.55° -8.73+0.05 0.82+0.03° 1.50+1.74° 1.56+1.15° 0.88+0.01
MGl 1.55+0.07* ~7.36£0.25° 0.70+£0.03° 1.43+0.25® 1.50+0.05* 0.88+0.00
MG2 1.12+0.01° -6.83+0.15" 0.63£0.04° 1.35+0.09® 1.29+0.06" 0.86:+0.02
MG3 1.10+0.04° -6.23+0.15% 0.5620.00° 1.12+0.188° 1.130.02° 0.83+0.01
MG4 0.84+0.04° -5.83£0.25° 0.38+0.04° 0.62+0.03¢ 0.96+0.01° 0.89+0.02
F-value 511217 22.758"" 60.515™" 11.769™ 40.053" 2.024™

** Means in a column by different

sokok

'<0.001,

SFM : 100% strong flour mandupi.

ns

non significant.

superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

RPM : 100% rice powder for baking.
MG1, MG2, MG3, MG4 : 10%, 20%, 30%, and 40% goami powder mandupi.
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Table 8. The sensory evaluation for preference test of
mandupi with various goami powder levels

A - 1l
ppea Flavor Taste Texture Overa
rance preference

SFM  3.3020.65° 1.90+0.71° 2.50£0.51¢ 3.10+0.55° 3.60+0.82°
RPM  4.00+0.79° 3.60£0.82° 4.20+0.41° 4.300.65™ 3.70+0.92°
MGI1 3.80+0.89" 3.90£0.71° 3.50+0.68° 4.00+0.64" 3.50+0.82°
MG2  4.60+0.68" 4.00£0.64" 3.80£1.00™ 4.40+0.82% 3.50+0.94°
MG3  3.60+0.50™ 4.60£0.50° 3.90+0.96™ 4.30+0.92" 3.70+0.65"
MG4 4.70£0.47" 4.60+0.50" 4.70+0.47" 4.50£0.51* 4.50£0.51°

F-value 13.200™" 45357 21499 10911™" 4516

*4 Means in a row by different superscripts are significantly
different at the p<0.05 by Duncan's multiple range test.
"p<0.05, “p<0.001.

SFM : 100% strong flour mandupi.

RPM : 100% rice powder for baking.

MGI1, MG2, MG3, MG4 : 10%, 20%, 30%, and 40% goami
powder mandupi.

’E HoMAo} kiE A

7HE7F A7bE vbR] o] WA= Hrtee] S
T 715%rt #3040, YHERE vhE wHEe o] WA Al s
£ T fF oz 1 vl Aasle], Wkl vlg] A
2 WhE REREI o] WA EA HrbE s Bl R YEET
(p<0.001). RFF3}o] BEE- vhey|o] o) 7 P ol vpiri] =
b A A7EE 100%E THE BT sobn] sh
A7t Hl&o] S7HEFE EobA], aLopn] 7HEe] Aol 7t
e YT gE A EEd HE felHom Pt HAS
= AT (p<0.001). T3] B AH & qobn] The] Aol
7]_11, oo 7qo] _n_/]zq o }\15)_5]01 Uj](p<0 001) ..-..5‘]-7(—] o]
715 AR Zhel F9AQ1 Ato] & Heoll kgl o, ot
0] 7FFe] 7 vl ol wE F8ig fo] & Ko 1% =
o, Y7IFE e W] A5 fejdoz s visktt
(p<0.05). o] HRtH o= Foln| 7}FE HrlskA, A%
& AVVRE TE AFS WOEEE TE AlF vls] FA
MNazEs & 4 AT} Kim MA(1992)9} Ki e al(2007)2] 9
TN E TR T ZEG A2 e AEA] Aol A}
wo] FFAQ Vet A ATHJTa Baste] &
AT} At 7 ake|dnk

B AT WIFRR vhE wRuld] vls) Alwg A7

=

51
= ‘JrE‘rUr~ 1 TWP HH?—-J He ‘%‘M ‘oth “*Ol “‘7H 2
FHEY 453 AeHr] W] Aew e
RHEle] A AL A3, qotn| o] Hrte] SUMEE
FrojA e s el vt e A aL(p<0.001), ER12] w11
e AEp<0.05)E SFHlo] FrElol sl DrbFok A

Table 9. The sensory evaluation for difference test of mandupi with various goami powder levels

SFM RPM MGl MG2 MG3 MG4 F-value
Yellowness 1.50+0.51° 1.80+0.89° 3.20+0.41° 3.20£0.41° 4.40+0.50" 4.46+£0.50° 103.398"
Smoothness 4.80£0.41° 4.700.47° 4.20+0.76° 4.00£0.91° 4.00+0.79° 4.30+0.80" 4.601°
Roasted flavor 2.4020.50° 3.90£0.55° 3.70+£0.65° 4.00£0.64° 4.40+0.68° 4.80£0.41° 39.410™
Rice odor 1.60£0.50° 3.90+0.85 3.60+0.68° 4.20+0.76" 4.40+0.82° 4.20+0.89" 37.213™
Hardness 4.00+£0.64° 4.000.64° 3.20+0.61° 3.20£0.61° 2.60+0.61° 2.30+0.47° 283367
Chewiness 4.10£0.71° 4.10£0.71° 3.80+0.76™ 3.80£0.76™ 3.40+0.94° 3.40+0.94° 2.976™
Moistness 2.6020.50° 4.00+0.79° 3.8020.76" 3.50+0.51° 4.50+0.51° 4.6020.50° 28.695"
Adhesiveness 1.3040.47° 1.6020.50° 2.80+0.76° 3.00+0.45° 3.40+0.68" 3.4020.68° 45473

*4 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan's multiple range test.

"p<0.05, "p<0.001, ™ non significant.
SFM : 100% strong flour mandupi.
RPM : 100% rice powder for baking.
MGI, MG2, MG3, MG4 :

10%, 20%, 30%, and 40% goami powder mandupi.
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