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Optimization of Hobakjook (pumpkin soup) with Added Glutinous Rice Powder
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ABSCTACT

The purpose of this thesis was to develop pumpkin soup with different ratios of ingredients, using high-nutrient sweet
pumpkins. P10G0 without sweet pumpkin and glutinous rice powder showed the highest moisture content, whereas, PSG0 whit
Cheongdung pumpkin and sweet pumpkin at the same ratio whitout glutinous rice powder showed the lowest moisture content.
For chromaticity lightness of control pumpkin soup scored the lowest. Lightness of P10G0 without sweet pumpkin and
glutinous rice powder also scored the lowest. For redness, the PS group with Cheongdung pumpkin and sweet pumpkin at
the same ratio scored the highest while the P10 group without sweet pumpkin scored the lowest. As for yellowness, increased
ratio of glutinous rice powder in pumpkin soup scored resulted in reduced yellowness in all groups PS5 (p<0.01), P7 and P10
(»<0.001) A higher ratio of Cheongdung pumpkin was thus generally associated whit reduced yellowness (p<0.001). For the
spread-ability, higher ratio of sweet pumpkin to Cheongdung pumpkin resulted in significant reduction of spread-ability.
However, groups with 12% glutinous rice powder showed no significant differences. Spread-ability of the P5 and P10 groups
significant increased and thereafter decreased according to the addition ratio of glutinous rice powder, viscosity of the G0
and G4 groups decreased according to the addition ratio of Cheongdung pumpkin, whereas they first decreased and then
increased in the G8 and G12 groups. All groups showed increased viscosity whit more glutinous rice powder. For the sensory
evaluation, PSG8 was mostly preferred in all aspects. P7G4 was superior in all aspects except for flavor. P10G4 scored the
highest in all aspects except viscosity. For acceptance test, except for the control group, P7G4 whit added of 70% Cheongdung

pumpkin,
viscosity, flavor, taste and overall quality).

30% sweet pumpkin and 4% glutinous rice powder was the most preferred in all aspects except color (gloss,
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Table 1. Formula for Hobakjook

Pumpkin : Glutinous

L Water  Salt Sugar
sweet-pumpkin rice powder (co) () (@)
(& (2
P5GO 500 : 500 0 1,800 10 40
P5G4 480 : 480 40 1,800 10 40
P5G8 460 : 460 80 1,800 10 40
P5GI12 440 : 440 120 1,800 10 40
P7GO0 700 : 300 0 1,800 10 40
P7G4 672 : 288 40 1,800 10 40
P7G8 644 : 276 80 1,800 10 40
P7GI12 616 : 264 120 1,800 10 40
P10GO 1,000 0 1,800 10 40
P10G4 960 40 1,800 10 40
P10G8 920 80 1,800 10 40
P10G12 880 120 1,800 10 40
P5GO : pumpkin 500g, sweet-pumpkin 500g, glutinous rice
powder Og.
P5G4 : pumpkin 480g, sweet-pumpkin 480g, glutinous rice
powder 40g.
P5G8 : pumpkin 460g, sweet-pumpkin 460g, glutinous rice
powder 80g.
P5G12 : pumpkin 440g, sweet-pumpkin 440g, glutinous rice
powder 120g.
P7G0 : pumpkin 700g, sweet-pumpkin 300g, glutinous rice
powder 0g.
P7G4 : pumpkin 672g, sweet-pumpkin 288g, glutinous rice
powder 40g.
P7G8 : pumpkin 644g, sweet-pumpkin 276g, glutinous rice
powder 80g.
P7G12 : pumpkin 616g, sweet-pumpkin 264g, glutinous rice
powder 120g.
P10GO : pumpkin 1,000g, glutinous rice powder 0g.
P10G4 : pumpkin 960g, glutinous rice powder 40g.
P10GS8 : pumpkin 920g, glutinous rice powder 80g.

P10G12: pumpkin 880g, glutinous rice powder 120g.
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Table 2. Moisture contents of Hobakjook
Glutinous rice powder ratio (%)
Moisture contents (%) F-value
0 4 8 12
50 88.10£0.55"¢ 87.76+0.19"5° 87.49+0.045¢ 87.32+0.19%° 488"
Pumpkin ratio 70 91.59+0.07"° 90.47+0.06"° 89.56+0.06° 89.53+0.07< 923.73"™"
100 93.16+0.07* 92.13+0.815° 91.19+0.02° 89.58+0.11"* 5453
F-value 259.66™" 82.80™" 6,474.61"" 381.79™
Mean£S.D. © p<0.05, * p<0.01, ™" p<0.001.
A~D Means Duncan’s multiple range test for glutinous rice powder ratio(row).
#7¢ Means Duncan’s multiple range test for pumpkin ratio(column).
Table 29} 2t} AT aHre] 8 &k 87.79%°|% o, H7p) o] FI ek E S8 dhako] #5214 (p<0.001) 0. &
FHFS 80.24%, FATFEE 40.40%°] ATt oAl = AEdE eIt ole e sHte] dautEh
TR GOol i 2 Fo A (p<0.001)%1 zkel7F 9L i FFol E2HlA 71dske Aos AlREnh

A=, A zH 100%0l A7 H7EEA] 22 P10GO
o] 93.162.% 7} =¢k1, I L& P7G0(91.59), P5GO
(88.10) .= A FwHte] Hypl&o] S/HEFE T ﬂ&ﬂ
A P<0.00) o2 =Skt 3 4%E H7kgh G44
S P10G4(92.13) > P7G4(90.47) > P5G4(87.76) <=
Aezdt 7P &o] S5 S T °424(p<0 001)
o2 ESith VR HrPEo] 242t 8%, 12%2] G8, GI12
;Loﬂ/HE SR FEEe 7212 (p<0.001)8! Aol7} AR, F
B 3teko] 7 =& ZS P10G8(91.19), P10G12(89.58)°1 %1
, = EHL ;(-]7]—]:]]%0] l-:O/‘% e @—&o] l&g};\:}
ié Tty ghole] H7plEo] 50:5091 PSSl 44 oEF
2 2 H(p<0.05)Q! Aol7F UATh Pse] dlEwel A
7VE7} A7 e A &S P5GO7T 88.1020.% 7 =& 8 g
2FS- W31, P5G4(87.76) > P5G8(87.49) > P5G12(87.32) <=
o7 FATLFE Hrteko] SRR £ ol stk
P7¢] Hb= F2 2 (p<0.001)Q1 2kl 7+ A
=, 3ol H7beA] &2t P7G0°] 91.59% 7HE =
ko, P7G47} 90.47, P7G8°] 89.56, P7G12+& 89.530.&
ATV A7 o] SUMETE I e Wolsith AT
SHF 100%% TH= P10 A= 3R 7HE A7lakd| uet 1
el o)A (p<0.001)Q1 AolE Hom, AT 0%,
4%, 8%, 12%%5 247t H7skds W & ke 93.16 >
92.13 > 91.19 > 89.58 wo & AV} Hrleko] Fte<:
5 i g2 Yol

AA A o2 A7 o7 & dx <
A8 T i Tl 7H 52 A& A5

e

228 kol =

Q3 sHk= =1,
100%°] F2A7FE 4%7F 71V P10G4(92.13)0190aL, 7H3
22 A1 P5G12(87.32)°1%0th AE&Er Ay &o] U
s aukso] a2 del felH e Srteta, vt

gale] e TukEe] Ax=% éﬁ% Table 3JJr 7‘3}

FHRATVE 0%, 4%, 8%, 12%7} 242 718 GO, G4, G8,
G127¢] WX (lightness)= B5F 594 (p<0.001)Q] 2}o]& 1
Atk FAE7LFIE 507A] gdol sEkEolgt & 4 gl o
279 GOl WEE PSGO7| 484322 71 ¥=9ka1, P7GO
(47.41), P10G0(46.01) <=C. & Hesut M7 &o] S5
5 WEE BUTE G4, GOl = 27t P5G4(50.42), P5SGS
(51.66)°] W=7} 7H4 w=ka, 55 Hrleko] Soleke
2 orE ygton 7R 12%7F H7HE Gl2EdAE
P5G12(53.17) > P10G12(52.24) > P7G12(52.10) <=0]it}. o]
23 A3t 547 £0(1998)2] TuF 2 gouks 01 &3 3F
g Az A7Az, dau Fyo WErt Feaut e
W HT =9ths AT A} X5k Agko| Yk HAT
(agk : redness)= GO, G4, G8, G12 & 01]/\1 HE=suk A7}
H]&o] £a1, ©sHte] 7P|l ‘s% £ 212 (p<0.001)
o7 asiylon, ol dhaHke] A 47} Aesute] A
A= HT =the Kim et al(2005)2] A2z} x5k 7
ko] Att. A= (b3k : yellowness) G4 GO, G4, G8, G12 &
€ oA AFesEt HAUPEC] E25E ol A ((p<0.001)S
2 ol E AL Hylon o] traul|
Al Aol 71918 Ao Als ¥t

™ E(lightness) = P57l Al FM7HE 12%7F H7HE P5G12
7} 53.172 7P %3, 1 theo] PSG8(51.66) > P5G4(50.42)
> P5G0(48.43) o0& FAT7LE Hyp) o] ZUlE4E We
7F oA (p<0.001)0.2 =8ith PToME Heeuty o
ko] 7ol 70:3000 FHATFE 12%, 8%, 4%, 0%E

-2 carotinoid



166 o} -

Table 3. Hunter's color values of Hobakjook

HOoFA o} RATHEETE

Glutinous rice powder ratio(%)

F-value
0 4 8 12
50 48.43+0.29™ 50.42+0.62% 51.66+0.29% 53.17+0.29* 227.62""
Pumpki
ra‘;‘;’p([;") 70 47.4120.16™ 49.56+0.11 51,360,445 52.10£0.31%° 471.52
L 0
100 46.01+0.35"° 49.00+0.44°° 50.23+0.095° 52.24+0.244° 656.99""
F-value 172.84™ 2327 53.18"™ 3857
50 10.45+0.60“ 13.130.724° 12.08+0.40% 11.62+0.42" 36.99"
P k. ko
raltliI:)lp(‘;; 70 5.5040.71< 8.28+0.185° 9.54:+0.84" 8.60-£0.53% 7134
a 0
100 4.49+0.44 5.63+0.445¢ 5.83+0.455%¢ 6.55+0.49%° 31.99™
F-value 261.69™" 524,03 249.72™ 253.69"
50 71.53+0.60™ 70.06+0.8545* 68.62+1.66%* 68.65+2.36% 7.33"
Pumpki
ra‘;‘;’p([;") 70 65.54+0.59" 62.75+0.815° 62.04+0.98°< 61.41=1.16 36.17
b ()
100 47.29+1.074° 46.35+0.99"° 45.35+0.735¢ 44.60+1.175%¢ 12.26™
F-value 2,313.85" 1,684.22°*" 915.04™ 496.41""
MeantS.D. * p<0.05, ™ p<0.01, ™" p<0.001.

A~D Means Duncan’s multiple range test for glutinous rice powder ratio(row).
#7¢ Means Duncan’s multiple range test for pumpkin ratio(column).
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Table 4. Spreadability of Hobakjook
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Glutinous rice powder ratio(%)

Spreadability (cm) F-value
0 4 8 12
50 6.720.08 7.35+0.10%° 8.03£0.13%° 8.2120.08" 136.09""
Pumpkin 70 8.11:£0.16" 8.680.26"™ 9.04:0.21° 8.35+0.51% 4.90"
r;z;) 100 10.47+0.20* 8.73+0.21¢ 9.38+0.01™ 8.25+0.10™ 116.15."
F-value 441.89" 45.15™ 70.28™" 0.16

Mean£S.D. © p<0.05, * p<0.01, ™" p<0.001.

A~D Means Duncan’s multiple range test for glutinous rice powder ratio(row).
#7¢ Means Duncan’s multiple range test for pumpkin ratio(column).

G8TAM = GOTol|A ¢} niz IR &2 A5 sul 37k
7YeEE ARAE A (p<0.00) SR ST o]
F28ke] 20| Table 49} Zo] AT zule] 0] @3

o] FEET B2uA 7Qlete Aoz AlsHth FAVHE

12%Z 718k G129 HAAL P7G12(8.35 mm) > P10G12

(825 mm) > P5G12(8.21 mm) =O| o1, A7 ol fro]H

Q1 Apol= fiTh
8k H7} Blgol] wWE P5(p<0.001), P7(p<0.05), P10(p<

0.001) & Tl HIAHL F94<l Aol & BHGlon, &

1y} @5 ek H7p)go] 50:5021 P5oll A FATEE 0%, 4%,

8%, 12%%5 27+ Hrkelsls Wl #3442 6.72 mm < 7.35

mm < 8.03 mm < 821 mm=z & Arlake] FrlEE

Aol 94 (p<0.001) 0.8 Zolxth PTolAE P7G8o]

9.04% 71 =& RS Blom, M7 el 0%
oA 8%7HA= HAAol oAty AVEE 12%E A7t
shle o ThA] otk 58 100% = Al %8 P10wollA =

0%= 718 =72 P10G0°] 1047 mmE 74 =93,

4%E H7betadS o wrolxlthr} P10G8|A] 9.38 mm= T}

Al S7HFEHE 12%E A7Ket S ol 8.25 mmE ThA] B

o= A Btk

—

fr
JZ o ofN

Table 5. Viscosity of Hobakjook

AANA oz AP0 1 we AL FNEE Arle
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2 Z1& P10G8(9.38 mm)°| AL, 7 -2 A2 P5G4(7.35
mm)°] AT} FHA7FE A7kl whet P5(p<0.001), P7(p<0.05),
P10(0.001) TellXe fel&Ql #folE BHHa, Heout A
7Hlgo] T7HESE GI2TS A9 e GO, G4, G8ollA &=
HAA o] 5292 (p<0.001) 2.2 Z718F3Ath

4. M

desntat dhavte] wiju et HavEEe] Aot
gate] e SHbe] A= 5% A= Table 59 7LE}

HEF G0l =& P5G0(16.05) > P7G0(11.73) > P10GO

(11.59) o2 HZ=oH Hrp)go] Z/1e4E ko]
A (p<0.001) &2 SrolATh FATIE 4%F A7}
g G4 GOw vhRVIA = g st Arh)go] Sohe
T g AEE oA ((p<0.001) o2 Yopxdon, 7t
A E=E A P5G4(2,405.88)°1 ATk G8F TuHEe] HmE

i)
ki
e
:10

Glutinous rice powder ratio(%)

F-value
0 4 8 12
50 1,605.26+£76.75%  2,405.88+109.69“*  3,484.86+54.43%  3,784.79+182.314 368.05™
Pumpkin 70 1,173.77456.27  1,939.19+ 89.27%"  2,581.85+60.42°  3,359.28+ 76.46"° 838.83™"
r(iz;) 100 1,159.88+48.26™  1,585.26+ 72.74%  2,820.20+23.04""  3,679.22+ 87.66™ 1,676.97
F-value 84.49™" 111.03™ 459.76™" 15.75™
MeantS.D. * p<0.05, " p<0.01, ™" p<0.001.

A~P Means Duncan’s multiple range test for glutinous rice powder ratio(row).
#7¢ Means Duncan’s multiple range test for pumpkin ratio(column).
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9 A (p<0.001)1 xto] S H.S111, P5G8(3,483.86) > P10GS
(2,820.20) > P7G8(2,581.85) wo|Att FHALFE 12%E A
718 G122l A& P5G127) 3,784.79% A7) 71 =ske
w, A8 7l §-913(p<0.001)S] 2to]S Bt

A5y d5ek Fr)Eo] ulZ s, P7, P102] RE &
A AL Hrlgo] Z7184E Awr} §-21 4 (p<0.001)
o=z Zrketh PswelA 71 AErt & AL FEE
12%E %7k P5GI2C.® 3784791 0™, 1 thao
P5G8(3,484.86) > P5G4(2,405.88) > P5G0(1,605.26) <=©.
FA7VE Artee] TS E skl AR S8
P7:rL°ﬂ/\1 7 2 HEE B A2 PIGI2E 3,359.28°]%)

3, 7P e AL PIGO(1,173.77)01 eH, FarLE o)
%kOl T/ E AEE Zoth A5 3E 100%=
P10o| A% PS5, P73} 2ol 37T H7leo]l S7tds
2 Aes} 57}6}h 73S ¥, P10G127} 3679.22= 7}
A} =O ZJT:E T;}

=
g

!::
3,784.7901911, EHZ:E GOE‘E‘ zﬂ]ﬂom
22 P10G4(1,584.26)°] 1T}, PS, P7, P109] EE TolA+
FATVE Ao S AEe %91*4@<0.001)2
Folxled], o= 3 o= A
"k 327 A7El mE Go, G4, G8, G12 4 BE 7
A= ZA A=) £ A (p<0.001)]] AtelS
o} G4l M= H ez HrEol %7}2}?% Aee
28k, G8, GI2 79 ArE A5 3HH %
H]-&-0] 50:50 > 100:0 > 70:30 <=°|Ac}.

nT
ER
(o
=
Q
()

(1) 8s=4n} ctzekE 50:50(P5) HIE=2 &7tst

2 Cib"'-‘+ gsuke 505002 Hrlstm, 3R A
71HH0%, 4%, 8%, 12%)= Elste] RHE PSwre] THbEe]
A BAREA A3 Fig 13 2

A5t 95k 50:50 HS &2 H718E pstel sukE
o] A BAREA A¥, BE oA folAl Abol= ¢l
A9k &71(gloss)7} 7V ZFsttta 7 A PswrollA] 3
A7FTE 4%E A 7FE P5G4(9.58)01 1L, 1 theo] AR
8%E 3713t P5G8(7.88), HEVIFE H7ISHA] 22 P5GO
(7.82) oAk #7717 71 e 31 P5G12(7.22) & 34
7HE bl 255 SuFSo] galAln &717 solxl
o} 29] 7= (color intensity) = P5G47} 9.56°.% 71 &9k

DV
:I:‘/
o

HOoFA o} RATHEETE

Sweetness Color Intensity

Hobak Taste Hobak Flavor

[ —P5G0 —B-P5G4 ——P5G8 >P5G12]

Fig 1. QDA profile of sensory characteristic of Hobak-
jook of P5 group.

3, I oo 2 P5G8(8.37), P5G12(7.61) =olitk. FHavt
F7F H7ME A e PS5G0 7457 7P Gkl sukek
(Hobak flavor)& FHA7H7E YA 22 P5G0(7.82)°] &<
3] 71 ko 1 theo] P5G8(7.07), P5G4(6.68), P5G12
(5.88) oAUt} UK Hobak taste)< P5G8(7.58)°] 713
=9kl I thgo] FMAVLE 4%E H 71 P5SG4(7.07)°] Atk
ﬂ%ﬂi—lé U] 948 p5G0(6.88)0] 1 tholn, 7P vre
£ P5G12(6.88)°| At} Dil(sweetness)] A= F2A
01 2ol gAINE whate] 1 =oAL MR 8% 2 3
713k P5G8(7.31)°1 2L, 2 TH-& P5G12(6.33), P5G4(6.19),
P5G0(5.79) =°]3Ath
FATVE7L A7 EA] ot subsolet & < gle YHZ?L
¢l GO A9l g 5ol Al HAH o ® JATLT 4%
78k P5G47F £71(9.58), Al =(9.56)7F 7 =9k,
A7V 8%E
uk(7.31)°] 7%
7F Atk

éi

N

1}
A7¥eE P5G87F SHFRK(7.07), SHEBK(7.58), &

Egrou, P5t Alg Fholle frelF el Aol

(2) MS5utn} chEee 70:30(P72) HIE XI5
*“Hl_,,]_ 1;}&131-__ 70:300. 2 7(47}_ ].j_y_ il%l—ﬂ._?_gq ;‘(4
7?%}(0%, 4%, 8%, 12%)< 2E|ste] ¥HE P7ae] SHb=o
A BAHEA A= Fig 29 Zrh

A=z 70%, T8 30%7F H7HE ProllA] sl
F71(gloss)7} 7V =& AL 27 A 71F7F 271K
o2 P7GO(11.50)011 L, o] Aol B8] 1 Theo R =o Ae
P7G4(10.92)°]1%1 2™, 1 th&o] P7G8(7.96) > P7G12(6.32)
To 2 AV UVl ISR E Sk £ &
_q;(%(pq) 001) o2 ozt Mo
= oAl 2ol (p<0.001)7}
P7G4(10.88) > P7G8(8.38) > P7G12(6.59) <=2

Oﬁ

Zd%(color intensity)2] 73
A=, P7GO(12.18) >
2 3
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Color Intensity

Hobak Taste

| —4—P7G0 —8-P7G4 ——P7G8 —<—P7G12

Fig 2. QDA profile of sensory characteristics of Hobak-
jook of P7 group.

H7bo] S7VrE A9 Zres gopxith st WAl (Hobak
flavor)= 2] 4Ql Atol& SIFAIRY, 7 =& A2 a7t
F2 HrlelAl &< P7G0(8.56)°1 L, 1 T2 & PTGS
(7.46), P7G12(6.65), P7G4(6.50) =22 FA7IF 4% H7H
o] 7P Stk PTG FAVHEE HUbelA] @3 sHkA|
T Eozke g sk WAL b Ake Ao R AR E T
ik Hobak taste)S FA71E 4%7} 2 7FE P7G4(8.62)7F
FE =9ta, 3871 8%71 A7HE P7G8(7.88)0] 1 THe
olm, FA7IE7} H7kEA] %2 2T P7G0(6.93), 327}
T 12% 718 P7G12(6.69) ol 1L, Z A& el 24
ol zlo] & Holx] sit) Tl(sweetness)S 212 (p<0.01)
A el 7t A=, FE7HF 4%7F A 7HE PIG4(7.49)°] 7t
2 =ow 7 thS0 & P7G8(6.52), P7G0(6.25), P7G12(4.02)
ol ATt

P7ol| A A7 So7HA] @2t GO Al
9J3kal P7G47} £71(10.92), Aol 715(10.88), ZHF WAY(8.62),
@uk(7.49)0] 7P =%, FAVHE 8% HUbE PTG
SERAAZE 74602 7Y ot o)Al Atol= g%l
, 22Utk P7G4A7) 8.622 7 =kout A foF 9l
2ol 7F gioict., @k JA7HE 4%7F A7FE PIG4(7.49)7F
7V =%kom, 124 (p<0.01)Q! AFe]7k AATH

fol Ht
X

N

&

3) =5t} ctsEt2 100:0(P103) BIEZ &A7tet
=

AE35ut aukS 100:002 Frlsta FavbEe] A
71HH0%, 4%, 8%, 12%)< Eelote] THE P10Te] 459
s BAREA A= Fig 33 2ok

e 28 100%S H713F P10 2952 §7](gloss)7}
7V E=oha HrkE AL 27 P10GO (10.38)°]%1 3L,

02 P10G4(10.25), P10G8(9.02), P10G12(7.65) <22

BT Aol 271855 Retort el Hole ¢l

—~

tok
iz

@ supse] $4 54 A7 169

Sweetness Color Intensity

Hobak Taste Hobak Favor

‘—Q—PIOGO —a— P10G4 —+—P10G8 —~<—P10GI12

Fig 3. QDA profile of sensory characteristics of Hobak-
jook of P10 group.

ik Aol ZF(color intensity)= FAVIEE HIVSHA] ¥
2 P10G0(10.95)7} S8F=9] Mo] 713 =9kow| P10G4
(10.07), P10G8(8.28), P10G12(6.62) <=20.&2 FHa7}o] 7}
o] S7HEFE Alo] vigty, AT Hrlge] SUHESs
=2 FolA(p<0.01) oz ot SYRAXN(Hobak flavor)s
TV 4%7}F H7FE P10G4A7) 8.04% 7V =3, 11 vk
o2 FATIE s%E H7FSE P10G8(7.22), HAVITE 12%E
713 P10G12(5.59) oI, FH7FE HrlsiA] @&
P10G0(5.38)7} 71 Sttt 377t H7beA] &2 dix
T P10GOE Al9|sta, 3A7FE Hrleke] S7tedss ot
WA= F9 A (p<0.05) 0.2 FHAsta ). S Hobak taste)
< P10G4(8.58)7} 71 =%k3, I th2 & P10G12(7.73),
P10G8(7.32), P10G0(5.05)=2-=Z, 7212 (p<0.01)S1 z}e]7} 3l
Atk SEok(sweetness)o] 7HE =2 & P10G4(7.24)°] U 2,
I o2 7R 12%E A7FEE P10G12(5.14) > P10GO
(5.75) > P10G8(5.54) ol ot 1o AQ1 Afol= ATt 3
ATNE7} Bo7HA] 22 t 279 Gow-S Al9)eta 5 ant
100%% A Z¥E P10l FA7LE 4%= 73 P10G4©]
£71(10.25), 22| ZF%=(10.07), =9} HAH(8.04), T511k(8.58),
@uk(7.24)5 BT FEolM 7P w=3hth

2) 7|2 & AHAL

(1) S5z etn} ctsetg 50:50(P53) HIERE A7t

A5 sukn ek 50:500.2 Hrbela, el A
7FEH0%, 4%, 8%, 12%)= 2|8t THE Pswrel sHbse

715% A L A3} Table 63 2t} A, A=, gt &7, Awk
A9l 7] T (p<0.01)°l] WA (p<0.001)5 ZE FEox §-2
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Table 6. Results of Hobakjook P5 group

HOoFA o} RATHEETE

Glutinous rice powder ratio(%)

F-value
0 4 8 12
Color 6.61£1.63° 7.35+1.48% 9.55+1.75° 8.38+2.79% 541"
Viscosity 7.56+1.98° 7.62+1.65° 9.51+1.82° 8.84+1.85% 3.53"
Pumpkin Flavor 7.67+1.61° 6.09+1.61° 9.06+1.45° 7.65+1.49° 8.02"
r;z;) ¥ Taste 7.46+1.98% 6.78+1.05° 9.01+2.34° 8.41£1.57% 3.92"
Gloss 7.55+1.39° 7.78+1.42° 9.68+1.84 7.80£1.71° 5017
Overall quality 6.98+1.20° 6.97+1.56" 8.95+2.04° 7.24+1.55° 451"
Mean+S.D. * p<0.05, ™ p<0.01, ™" p<0.001.
#7° Means Duncan's multiple range test for glutinous rice power ratio(row).
o] zol7} Y&, M(color)oll A 7HF =& AL PSG8E P5G8e] A, Aw, WAl wh &) B AuE 7S % SolA
9.550]91 o1, 1 th3-& P5G12(8.38) > P5G4(7.35) > P5GO0  7Fd =itk
(6.28) oIt} X (viscosity) = FHE7FE H71H]E0] PSG8%
(9.51) > P5G12%(8.84) > P5G4%(7.62) > P5G0%(7.56) =< (2) ¥=z4tn} ctsEkEg 70:30(P72) HIE2 A7Ist
2 AR ] FolA(p<0.0)] ztel 7t AT WAl(flavon®  HEEE

ShE A2 AT 4%

P5G8(9.06)°] 71 =skow, 71
7} 271 P5G4(6.09)01001, Al Zell = f2] 2 (p<0.001)
Q1 zFe] 7k ALY Bltaste) = AN = FRE7E 8% M7t
3k P5G8(9.01)°] 7FF =skow, I th o 2 P5GI2(8.41) >
P5G0(7.46) > P5G4(6.78) <= 0.7 Al & Zhol|&= 24 (p<0.01)
2l o] 7} AUATE #7(gloss) = FA71E 8%7} H71E P5G8
(9.68)°] 7V 715%=7F =931, 1 T2 2= P5G12(7.80)
> P5G4(7.78) > P5G0(7.55) o1, 214 (p<0.01)] 2t
o]7} ATk AwkA 7] %(overall quality)E P5G8©] 8.95
2 78 =k, AR 4%7F A7HE P5GA7E 6.97= 7H
wolon §o]3(p<0.01)8 ztol7} ATk

Zukyl dhaEke]l g wjghH|Eo] 50:5091 PSTelAE

Table 7. Results of Hobakjook P7 group

e 3ua G3Eks 703002 i gela, kel A
7FH0%, 4%, 8%, 12%)< 22lsle] wHeE P7wte] Zulse
715% AL A= Table 73 T

AL AT, B &7], ARERL 713 E(p<0.01)e WAl (p<
0.05)5 2T oA FolAQl Aoz} AA =, H et
I} @k 70:30 H] &R Hrlete] vhE SukE=o] Al (color)
£ P7G4(8.06)7} 74 =Skal, 1 Y22 P7G12(7.35) >
P7G0(7.32) > P7G8(6.52) =22 £-2]4(p<0.05)2] 2to|7} S)
Ak H=(viscosity)oll UAMZ 71 T A= FEATFE 4%
= #7138 P7G4(9.63)°1%0aL, L tF2°] P7G8(7.22), P71GI2
(6.98), P7G0(6.43) =04t} WAl (flavor) = 7122 A7}
314 & tlZT P7G0(8.92)°] 71 =gtem, 1 thgo

Glutinous rice powder ratio(%)

F-value
0 4 8 12

Color 7.32+1.76™ 8.06+1.17° 6.52+0.95" 7.35£1.25% 2.98"
Viscosity 6.43+1.18° 9.63+1.61° 7.22+1.51° 6.98+1.69° 11.40™

Pumpkin Flavor 8.92+2.03* 8.68+2.20" 7.28+1.39° 7.30+1.17° 3.29°
r;z;) 7 Taste 7.65+1.70° 9.68+1.58" 7.60+0.89° 7.08+1.68° 7.647"
Gloss 7.03+1.42° 9.99+1.81° 8.19+0.85" 6.74+1.39° 14.19™
Overall quality 6.22+1.32¢ 9.07+1.58* 7.31+1.32° 6.02+1.11¢ 14.08™

MeantS.D. * p<0.05, " p<0.01, ™" p<0.001.

#7¢ Means Duncan's multiple range test for glutinous rice power ratio(row).
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fol

P7G4(8.68) > P7G12(7.30) > P7G8(7.28) <=°]1t}. “taste)oll
ol 7H =L AL AV 4%71 71 P7G4(9.68)°1 %1
3, 7P w2 AL J3AE 12%7F H7HE P7G12(7.08)0]
Ak &71(gloss)ll QAN E 71527} 71 B A= 3
7} 4%7}F H7FE PIG4(9.99)°1 0, 7Y e AL PIGI12
(6.74)°1 3, P7Tol Al AREE 715 E(overall quality)oll )
AN T 7} AL 7L 4%7) H7VE PIG4 (9.07)
°]%1aL, P7G8(7.31) > G7G0(6.22) > P7G12(6.02)s=| At}

Aeaata gaute] A= wignlzt 70:3090 SHEe] )
3% A A3 FA7EETE VA gdot Rkl &
e T PIGOE Al9star, A, A%, o, &7] % AvkA

(e}

71w 7P B9 A 2ATLE 4%7F H7VE PIG4

O

i A W

HEZ4tn} ctEHH2 100:0(P103) HIEE &H7t5

Aoy} GsukS 100:008 Hrbebar, 3avFEe] 3
7FH0%, 4%, 8%, 12%)< Gelste] THE P10we] k59
715% AAF AP Table 87 Zth

Touks HrlelA] @a HFsuto 2k e SHkSof| A
A(color)e] 71 =& AL FAVLE 4%E H7bste] whe
P10G4(9.62)°11t}. L TS0 & P10G8(8.98), P10G12(7.63)
wolaL, A7 HOEA] @2t P10G0(6.40)°]
7H Wkl A E(viscosity) & A7HE 8% 713 P10GS
7F9.222 71 E=3kan, 12%S 718 P10G127} 9.19, 4%S
H7}8k P10G47} 7.78 <ol om, 7P we e Javte
7} A7MEA] ¢k tl 2T P10G0(3.16)°] At . Bi(taste)ol] 2L
AN 7 =9k AL FABIVE 4%7F A7HE P10G4(8.77)
01213l 1 tFSo] P10G8(8.15) > P10G12(7.81) > P10GO(4.76)
ol Ak B (gloss) = FATFF 4% 78 P10G4(10.22)

Table 8. Results of Hobakjook P10 group
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7} 71 Eskem, O theo 2 P10G8(9.51) > P10G12(8.35)
> P10G0(7.95) 2ol o} ol 2Rl Afel 7} it A F5Ht
100%ZS Z7tete] RbE $H=2] 2Rk 7] 5 % (overall quality)
= P10G4(8.08)7}F 714 =3%aL, 10G8(6.77) > P10G12(6.49) >
P10G0(3.97) w2 & FHATFE 4%E 718k Aol 7 =i

AT 3H 100%2 T P10 39159] 713 % AL 23
FATVEIE H7bE A Gol suksolgt & gl dERT
P10GOE A|3la, F=el ol P10G8(9.22)°] 7Hd =%k
ok AL A, Bh 7], AREEQL 7] Eel| Sloix e FHAvt
F 4%5 H7FeE P10G47} 71 mskon, 3 stEre] S

ST AA—" |y
71 vobAth
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S
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m
Gelelel Axe SuEel BEAA Ak g ekl
7}El A8 P5GS, PTG4, PI0G4E 7}A 3L B AALS s}
of A Golrsict

3 7P &S gelste] Az sukso] 5 AL
Az} $-F3HA H7HE P5GS, P7G4, P10G4E % 22 HAHE
28 A3 3= Fig 40]90th

g &2 el ek SuksolA &7 (gloss)E AT
w5 uke] HlE 50:5090 FHA7HE 8%7F H7HE P5G8©] 10.85
2 7P =9k, P7G4(8.82), P10G4(8.15) £ &, f<9]2]el
Zrole Itk Aol 7= (color intensity) = P5G8©] 12.18%
7 E=9kom, 1 tS-2 &2 P7G4(8.82), P10G4(8.15) <=°]
Aom, {-2o2(P<0.001)Q1 2ol 7k AUQlTh o]= Tute] &
o] A7FE4E carotinoid M40l 93] Ful=o] Mo] 2}

Uehd Aoz Algdch SRl (Hobak flavor)= P5G8©|

Glutinous rice powder ratio(%)

F-value
0 4 8 12
Color 6.40+3.79° 9.62+2.59° 8.98+2.02° 7.63+2.79% 3.25°
Viscosity 3.16+2.80° 7.78+4.22° 9.22+1.81° 9.19+2.42° 12.25™
Pumpkin Flavor 6.34+2.92¢ 10.06+1.87* 9.05+3.15% 7.7342.79" 458"
ratio 100 .
(%) Taste 4.76+2.85 8.77+3.78" 8.15+3.08° 7.81+2.92° 4.09
Gloss 8.72+3.57%® 9.6842.23° 8.90+1.97% 6.92+2.66" 2.47
Overall quality 3.97+2.73° 8.08+4.13° 6.77+3.11° 6.49+2.76™ 3.67"

MeantS.D. * p<0.05, " p<0.01, ™" p<0.001.

#7¢ Means Duncan's multiple range test for glutinous rice power ratio(row).
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Gloss
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Color
Sweetness - e
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Hobak taste obak flavor

I ——P5G8 ~—l—P7G4 —gdr—P10G4

Fig. 4. QDA profile of sensory characteristic for optimum
formula of Hobakjook.

10.622 7F =gkom, 1 thS- 0 2 P7G4(8.82), P10G4(8.15)
ol e, 194 (P<0.001)%1 2t 7} ATt @sute] &
| A7FEFE Sute] go] AetAl AR F o= AlsHth
vkaY(Hobak taste) = P5G8°] 9.058 71 =gkow, 1 o}
© 2 P10G4(8.15), P7G4(8.82) <=0l oH, fo]# ¢l z}o]
A TE THk(Sweetness) = P5G8©] 824 % 7H4 E=gkom,
ko] H7IEA] e P10G4SHE e 2}0](5.45)2 K
o, froAQl Aol (P<0.05)7F AT
AAA o2 & wf, FFsuta) dsuke] H)E 50:5000 3
A7 8%7F H7HE P5G8e] £71(10.85), A2l ZT(12.18),
FEPAAN(10.62), SHHH9.05), THuk8.24)50] 7P =3t

O

o % rlr do fol

(2) 7|Z= ZHAt

SRR AP e gt Alxg sukse] WA
3}, =314 H71E P5GS, P7G4, P10G4E A 558ty o
who] A m wi g o} AR HIbES dotry] 9]g A
1 wEHE g 71eE HARE AR A3HE Table 994

2 ol Y

HOoFA o} RATHEETE

, A%, 8 g, ARl 7] S5 (p<0.01)9ll £7](p<0.05)
i 3 el el atol 7k A=, &71(gloss)=
Ao dadke] v]E 70:300) FHAVNE 4%7F H7kE
P7G47} 10282 71 ko, AS5H 100%°]] 3271+

off FA7HF 8%E F71ek PSG8 ol
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Sk} T ko] HlE 50:5000 37 8%E A 71et PSGS
o] 12.15% 7F4 =¢kom, PIG4, P10G4 <=0]it}. ©aHle]
HA7pgol T71ersE Mo gt 7|aert & 3 Tont
o] TR T} carotinoidZ] A4S Bl 7FA] L glo] ©Eule]
A7HE0] 2255 Ao Uig 7aEE 2 o R AR
Hot EKflavor)> AT 38t} Thgutke] wigtu| 7} 70:3000 3+
A7VE 49%2 H7Ve PIGA7} 10.59% 78 =9ken, P5GS,
P104 <o)t} "Htaste) = P7G47} 10212 714 =94tk

202 P5GS8, P10G4 oo, Anka <l 7] & % (overall
quality) A1 = P7G47} 12.122 7 =9kom, P5GS, P10G4
ol At

SR H7H &S dElste] Alxg syt dsHA
Az} 53514 H71HE P5GS8, P7G4, P10G4E 22 2] v gy]
£ 7] 93 7Ia% AANE AAISER AL, A2 P5G8el 12.15
2 7P wskem, &71, A%, & v ARk V)s e Sl
A8t dauke] A& 70:3000 FA7E 4%7F A7)
H P7G47} 7P =39k whebA] subse Al o 7P ¢
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Table 9. The results of acceptance test for optimum formula of Hobakjook

P5G8 P7G4 P10G4 F-value
Gloss 8.65+1.13° 10.26+1.80° 9.33+1.37% 4.01°
Viscosity 7.56+1.57° 10.7742.43% 9.46+1.03° 10.80™"
Color 12.15+1.32° 9.75+1.36° 7.63+1.04° 42.48™
Flavor 10.15+0.89° 10.59+1.85° 7.14%1.11° 25.20™"
Taste 9.67+0.94° 10.21£1.29° 7.44+1.31° 19.75™
Overall quality 10.44+2.10° 12.12+1.53° 9.15+1.08° 11.017

MeantS.D. * p<0.05, " p<0.01, ™" p<0.001.

#7¢ Means Duncan's multiple range test for glutinous rice power ratio(row).
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Table 10. Correlation coefficients between sensory characteristics and mechanical characteristics of Hobakjook
Sensory Machanical
Mois-
Color . Overall .
Gloss inten- Hobak: Hobak: Sweet- Color V5° Elavor Taste Gloss qual- ture L a Visco Spead
. flavor taste ness . con- -sity -ability
sity lity
tents
Gloss 1
Color
intensity 096 !
Hobak ¢ 029 1
flavor
g Hobak 10 003 030 1
taste
€
noSweet o 044 007 0600 1
S -ness
(r)Color 043 039 038 075" 076" 1
y Viscosity -0.52 —0.62° 012 068 016 043 1
Flavor -005 -0.12 062" 050 027 045 055 1
Taste 001 -0.12 045 081" 056 06" 073" 071" 1
Gloss 025 019 031 063 0777 079" 047 0717 0727 1
OVerall s & % s ok
quality 007 -011 041 063 059" 056 065 0717w 0747 1
Moisture — ce 59" 009 -0.11 -0.04 -0.05 -059° -0.15 -038 007 0.6 1
M contents
z L -076" -075" -028 033 -008 014 078 014 024 013 029 069 1
1; a -048 -038 -005 010 013 013 041 006 033 007 054 -094"" 055 1
" -0.18 -0.02 026 -004 009 008 014 008 025 -001 052 -072" 017 080" 1
1
¢ Viscosity —0.79" —0.79" —043  0.15 -0.16 003 070" 003 008 003 012 -064 095" 047 007 1
a
1 Spreadi- « - « g
ability 029 031 -035 -024 -003 -007 -045 -040 -056 -0.04 -064" 0747 -028 -0.66 -070° -0.17 1

" p<0.05, ™ p<0.01, ™ p<0.001.
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