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ORAAIL I F=ol FHA TS okAol AuiH Y T[AAE H= Aol
7V ettt 59, ke, Wk Hlw HEY W
E @} 7} (Brahmaputra), WA 27 (Ganges), °©]&tet] % (Irawaddy), ¢ <l
7(Salween), ™37 (Mekong), YA o & AEo] oty 94 H
o AAAHERY EdEo] A%, JAEA UL 9 Fao] AFAYRE U
A7kl =t o] e E2E7]E wel 74 Ador Hyd Jow Hu
Atk gElvetel] Aakd B= wpE o] V|AARRY A4 B FeE
2 g HArkaL s

gl A= A= o5
BE = gstvrt FEHSCH, A7 %

o

T WA= 43408 d A

Ae B A7) 2 AR ‘301] upgl Q1] 7} (Indica type), AEU 7S
(Japonica type), X}H}L]?}sé(Javanica type)®] 37HA = EFEHW FH oA
ols HAlete] TR, S5, vm FEP SOl AuiEL A= YTt
Fo Fdol 7hsa 1 Ayoer whe Aod 7|7 Ao iAo}

1o

o Aupat 7 2Ae AolAu Q¥ A g Auss Eol 4

33) Auieie] 71 As 131 A& v, FEATA TP FE 2010,
34) AEslel 17, F&AEH 2000, pa
35) g, TAESTFEENE, | A A H O stETE 1997, p.220.

_5_



1—7]}:—1:

£

o] = A

o

™

Fejol

H

71¢] As W

2=
= =2

2001, p.3.

36) A,



R A7HY TF

%

=
=

9)

w
=

2.

el
Bl

Bs T2

1
=

gt %

]
S qr}se

-

1

d o] xgo

S
&

F

=]
gl

]

© W3 2

sk
=

o
Hi
<
Mo
—_

2t

AL Soll WA A=

el
Adr
Ho

ojn

o

A o] YERUA F A

4o

)

2

AT ]

=

=

7}

=N

el
Him

<
XM

o} Ao

of WA ArE, R

glaL, Agel wEkd HYy, #Y oz =Y

L’QE

H

pZS

o A7,
WA

=
-

= Al

o o] t}.

ul

=

2

&)

A7 o= 4L AHm Yok

—
=

s
A7r

=)
H

o]
Bl

e

T T FAE Mrlme v 9 F b

il
k3

A 7HF=

il
of ¢tx A How &7hRo|

155
<

b RO R
EaRE s

o
1=

t}
»\_'E_

A7

B

i

el

S|
T
A5, 1999.

3L
1=

Al

o
=

3
)

] =7

3

3}
5}

1, 1998, pl66~189.

3¢, , FEEAE 20004, p.102.

el

3t Akdst oA, e
AL, 1998, p.297.

ol e Al

A

}

Eu
il

3
5

14 114 2

3}
3}

o} g Y

S|
=

p295.

38) e, TN YRR
39) 7918l 91 691, 2

37) o]&A,

o} A



)

R

rekstel Wal, | oblol A4eets FAsHeuls, 20084, ppl ~T,

41) &A44,



A

_‘l

3

o
=

%

E

E
W2 Curcuma longa L2 A7F3e] ot thdA A &2 A

3. &g

N
4]
ol
T
M
o
™
ar
ol

—
fite)

ol
oH

o

N

e

12~15cme]| t}.

-
1

el A vpew Zoj

ol

B

)
!
=

fant
[0

ol

ATt u] o] ol 9]
H

7} ol

1

-

1

-

7] AE B

o, A=A

3

<

o],

1

(e}

LI T
T
=]

B!
2

i |

i}
Fol gtk

°

o

§ 70} 40

o) ogl g7k FHAWA o

I

d

o}, F o]
S

o

j

A Aol o] &

1

7_(__'

Al AT o]

3} 2 %o

il

i)
Tor

18] 2~ AL 1998, p.534.
1, 20074, pp.136~141.

AL, 2006, p.59.

yil

el

=

51’?1‘-0
]

M7 3 (curcuma aromatica salab.) F&E-0] F32o A 1]
12 A|144 A 2

A, B

Frgolop); , AdE
44) 2, AAREE, 207, pd

13

Al o

&
=



ARG 42 AACC W40 weps FAAH. 5, T T2
air oven method(AACC Method 44-16), A% =S FZHH(AACC
Method 30-10), 3]+ 3t basic method(AACC Method 08-01) 2
3t 2S micro-Kjeldahl method(AACC Method 46-13), Al d#Fe 3hal
3 H(AACC Method 32-10)2.2 =743}t

2) AFELL AT BATY oJHY 54

T 9% Ohaus =27 F3F F47](MB45 Moisture analyer,
Ohaus Co., NJ, USA)E o]&s3le] Als 3 g& Ags| HFsto] Yi 18
0CAA 43 Axste] FH43AT)

(2)Water retention capacity(WRC), alkaline water retention

capacity(AWRC)

Water retention capacity(WRC)+= Collins®} Post2] W40 W

1]

o
ol

46) "American Association of Cereal Chemists Approved methods of the American
Association of Cereal Chem”. 10th Ed. Association. St. Paul. Mn, U.S.A, (2000)
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A A7kl ARELE 1%NACR 0~8%F WM AR 2 g
& AARBO YR FHFES 59 Jletn 208 FU Aeo BAD F

-1 il
& A" AR FAE FHE A& Agate] A A
AE7HAE FEFA - NRE A 86
WRC(%) = ( 5 1%—M€Q:H%%%_”XNO

Alkaline water retention capacity(AWRC)+= AACCHH (56-10)48)¢) u}z}

AR T A& 3 g & ¥ 0.1N-sodium bicarbonate &< 15 mL

X

(3) A& ¢ pH
pHE pH meter(Model 740P, Istek Inc., Seoul, Korea)E A}-&3}]th.
pH meterE H AT T ZHF 100 mLoll A8 10 g& 7lsto] & 4o

F 3083 PAAALIL pHE ZH 3,

(4) Mixograph 54
Mixograph 54 AACC Method 54-40A¢] w&bA 10 g Mixograph
(National Mfg. Co., Lincoln, NE, USA)E A}-&3le] A5 ts IdEES

S5tk Fig. 1olA H+& vkel 2o] Mixographol Al do| A= 7+ &

4

47) JL Collins, AR Post "Peanut hull flour as a potential source of dietary fober”. J. Food Sci,
46, 1981, pp.445~448.

48) AACC, op.it.,.,2000.
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9] EX %] ¥ midline peak time< graph”’} peaks ©|& uw]7}%] ¢
B9z =43 Zo]H, midline peak height®= 7]#4 o ZRE F

’— t Hﬂlh
- i

1 '!'P"'
ﬂ m'\“[‘

Fig. 1. Mixograph of typical soft wheat flour

r“' 75" *nld

P |

r
ZI
f

Peak time (min): MP

Peak height (cm): Height at MP
Width at peak: Band width at MP
Width at 8 min: Height at TX
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(5) 53154

A7FFel AE==4HL2 Rapid Visco Analyser(Model 3D, Newport
Scentific, Narrabeen, N.S.W., Australia)Z ©|&3}o] ZA3Ict = A&
35 g= Aes B sto] A= S4E &7 ¥ TFF 250 mL= #
7bstel dgtelS wHE § B9 5T SR 25TolA 95T7HA 7t
s A B 5CE 9HBTAAA 50C7HA WZEA At} Initial pasting

temp., peak viscosity, hold viscosity, breakdown viscosity, final

o2

(2

viscosity, setback viscosity &< ZAFsTh

] Final=31575 |

Viscosity(RVU)

" Hald = 201.33

Hard wheat flour +

~PT = 67.00 §
T T T T T T

,. T'ime{min]n
Fig. 2. Typical RVA pasting curve showing the commonly

measured parameters.

PT (TC): Initial pasting temperature

Peak (RVU): Peak viscosity

Hold (RVU): Hold viscosity

Final (RVU): Final viscosity

Breakdown viscosity (RVU): Peak - Hold
Setback viscosity (RVU): Final - Hold
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3) A7N1H 9 Azx R A

(1) A71H9 A=

A9 el wjdn] = A7FF (0724 5%) 100%, A ' (fine-granulated) 16%,

2w 14%, ST 60%=EA](Table 1), A71H ] A= WHS T3] T
Sob 2T, A9e Aol o uul Thg 1083 LA e F7
S 93 FAAN F Al vA HE 4718 cmxzol4 eme] v A7
o FAAE 2 ARE ¥ F /IR, A2 6 omz2 AET & FEES
Hal Aol e 2w 1587 7FEE v el 1A 934 Al & g

Table 1. Formula and ingredient specifications of Sulgitteok

Amounts
Ingradients - .
%(flour basis) Weight(g)
Rice flour 100 200
Sugar(fine granulated) 16 32
Salt 1.4 2.8
Distilled water 65 130

Curcuma longa L. powder replacement level: 0.4~ 2.4%

(2) AF< pH
7189 pH =742 pH meter(Model 740P, Istek Inc., Seoul, Korea)

& AF83l9 T pH metergs RAS & FH/F 100 mLol A5 15 g¢& 7}

stol 4 A& F 3083 YAt} pHE ST

(3) A71H9 Ao HArx 3
Yzty Adrjgel Arx= AT A (Model CR-200, Minolta Co., Osaka,
Japan) & AF&3te] Lk, a%t, biks SAHSAT A7|"He g2x = Az

g A719s 20 mm FAR Adste] 1A Eb A2olM WA ¥
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Texture analyzer(TA-XT2, Stable Micro System Co., Haslemere,
England)E  A}-&3}¢] 7d %= (hardness), EFA (springness), RS
(cohensiveness), % 3 A (chewiness), 74 (gumminess)g =433t A}
2% plunger= 274 25 cm, =4 5+ 1.0 mm/secolR o, SAHxHA

S Table 29} 7t}

(4) AFS 2 FF

>~ B 5]

o

T g A i 24 7](MB45 Moisture analyer,

=
Ohaus Co., NJ, USA)E o] &3] A& 3 g& As HeFalo] Y 18
0CoNA 4587 Axste] =3}

(5) A7199 #eHA

A7IH el ReHAE fldte] Ao RN AFAZEI A
1493 A&7 1088 AAste] olslA 43 HAS A¥eta 7t
SR ko] FE8] SAAZ FH HAR Stk E Sl Ar|Ee
A(color), F(flavor), (=2 (softness), =Z3F(moistness), A7+
(texture), =& A<l 7]Z %= (overall acceptability) 52 538 FH== H7}35}

RO FEo uEA Ao Jske 1o A4F 2 930

L o]
o

KeR

.

Aoz Ye At (Fig. 3).

RE AFge A4 3 wEow Fwy RauAE Fodn, EARA
2 Windows$£(ver.10.0) SPSS(statistical package for the social science)
E 7 packageZ ©]&3}9] Duncan’s multiple range # 3 A#AAAE -3
of 7zt F4AE 3t #AE HESAH
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Table 2. Texture analyzer set up condition used for

Sulgitteok texture measurement

TA set up Method set up
Option T.P.A. Graph type Force vs. time
Force unit Gram Auto-scaling On
Distance format mm Peak confirmation On
Pre-test speed 2.0 mm/s Force threshold 20.0 g
Test speed 1.0 mm/s File type Lotus 1-2-3
Post-test speed 2.0 mm/s Display and export plotted points
Distance 10.0 mm/s Acquisition rate 200 pps
Time 2.0 s Result file Closed
Trigger type Auto Force unit Gram
Trigger force 10 ¢ Contact area 962.0 mm
Contact force 50 ¢
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Sen=sory evaluation sheet

=2 X Dae):
e &2 3 Name) :
AEH T (Sample number)
EAProperties)
1 Z 3 4 LY b F)
AP Color)
EH]|{(Flavor)

SEAE BL(Softness)

EZ=¢t B (Miistness)

#HE2{Chewiness)

AHE NTE (Overdl preference)

[o
I

o= &C (Very good) e T |
gﬂqﬁmd' wam
S S0|C} (Netther good nor poor} - —+5
LSt (Poon s
mqu!ﬂqmwn” i ﬂ

Fig 3. Sample sheet for sensory evaluation of Sulgitteok

quality characteristics.
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1. A8 ostety 54

1) 7%, 4o Ay 24

AP AREE AIEQ] AlEE AVFFSE AR Ee] dvbdE £ 4
= Table 39 YERH vhe} o)
ATVFY i TS 11.7%, F3ET 126%=2 &7h5o 8 gl

=
A Rt e dns vt

1
AR ) AR e FAE R B55E FLE 743%9)
Agto] 447k A et B Adea e 8E dae 247

9} 1.3% = e

Table 3. Chemical composition of rice and Curcuma longa L.

Moisture Protein Fat Carbohydrates(%) Ash
Flour
(%) (%) (%) Non-fibrous Fiber (%)
Rice 11.7 7.6 2.1 74.3 2.7 1.6
Curcuma ., o 1.8 1.0 81.2 2.1 1.3
longa L.
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2) N899 S8 3%F3 water retention capacity , alkaline

water retention capacity

A7}l FET Hrted wE 433 water retention capacity

(WRC), alkaline water retention capacity (AWRC)E A3 B Table 4%}

TEGES 2Tl 11.7% = Yeisten Faews A7 Ay

=@l 115~117%=2 Fastd oy FFewe] Hr7bFol 7kl

k)
o
o

)
[40
)
o
i
s
o
R

0

'
50
i)

| 1=y
WRCE 27FFd ZA3Ed 0%E H7Met 49 89.2%, 24% #H7M4&
9642 el A3t Hrpgo] St foF oz WRCZF 5718}
kS

AWRCE &4 67.7%9 #& Blom &r7pFol| ZF3ELES 0~
2.4% F7+e A9 AWRCZE 67.7~883%2 W2 773
b E AWRCYZE oA or Sr7ketes 43S B3 E}

Miyauchis ¢]49) &l-oll o3t WRC A& 9 wula okwl Zo] o)

=)
}l_r‘
N
N
ol
o,
o|\

AT 39 o™, McConnell's902] Aol ot WRC+ 2ol &/,
Y, QA 29w dFe wetn g
49) S. Ochiai-Yanagi, H. Miyauchi, K. Saio, T. Watanabe, "Modified soybean protein with

high water-holding capacity”, Cereal Chem. 55, 1978, pp.157~167.

50) A.AMcConnell, M.A.Eastwood, W.D.Mitchell, "Physical -characteristtics of vegetable
foodstuffs that could influence bowel function” J, Sic. Food Agric. 25, 1974, pp.1457 ~
1460.
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Table 4. Changes in moisture content, water retention
capacity(WRC) and alkaline water retention capacity(AWRC)

of rice flour and Curcuma longa L.power blends

Blend ratio(%¢) Moisture WRC AWRC
content(%) (%) (%)
Control(0) 11.7+0.28" 89.2+1 .55 67.7+0.00°
0.4 11.7+0.18" 89.9+0.90° 68.9+0.83"
0.8 11.7+0.16" 90.1+2.62° 69.2+0.66"
1.2 11.7+0.13" 91.6+1.38" 78.4+0.16™
16 11.7+0.06" 91.7+0.11° 86.7+8.50"
2.0 11.6+0.07" 91.8+0.01° 87.2+7.95"
2.4 11.5+0.27° 96.4+3.11° 88.3+14.4°

1 . . .
'Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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3) Al5¢ pH

A7V Fo| SR aS 0~24% FH7bgte] wel pHE AyE Axe=
Table 52} 2t}
A7ige] gy Ao dIFs F & JT AR pHeE dxTolA

o

=

582 vehgom 33 7t
Aee nal

el

FNEFE FoHOR FolAe

Table 5. Changes in pH of rice flour and Curcuma longa L.

powder blends

Blend ratio(%) pH
Control(0) 5.80+0.01*"
0.4 5.96+0.01"
0.8 6.03+0.01°
1.2 6.05+0.02¢
1.6 6.18+0.01°
2.0 6.20+0.02
24 6.21+0.02°
"Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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0.747". 0.9107.

0.785"

WRC AWRC

Fig. 4. Relationship among pH, water retention capacity
(WRC) and alkaline water retention capacity(AWRC) of rice

flour and Curcuma longa L. powder blends

WRCS AWRC % pHe9lol A##AES 2w Fig. 4914 B #pe 2
o] pH9} WRC, AWRCSH= Z+2F r=0.747" 2 r=0.9107¢] A< Aoz ol
o WRC9 AWRCE r=0.785"¢] Ao A#AAAS BAth

=, pH7} S7FekH WRCE <7tetir WRC7F 57FetH AWRCE 57}
stwl AWRCZF 57tstd pHE S 7F3kth
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4) Rapid Visco Analysero] €3 3 3EA]

Amylographv d7}7¢ g4 (a-oldetADE =]
10%°] dgdom sto] s]dsts 7)o ¥ 98T S8 2EE
oAX HEY zstel] 3 Ao Bs 1L

Bl =SS A A 7bo] A a Al g ko] Wo] B sttt wh ol %E‘r. o]
GH S Bste] Al ZE A o] Rapid Visco Analyser(RVA)o©]
Zlel= He ol A=E FA8H7] fldto] sy o] Wol o
Rapid Visco Analyser(RVA)7} #HZol& A9 3314 & =
oy 7hA &&= o] ¥ Ut

=, RVA+= Brabender amylograph/viscograph®} B nl &l Al & #o]
AA ko]l @ ow computerd] olF SHAI FFHHoR V|EHUE

1 2 gl

R

iyt
ke
>
_0|L
rir
Y
o
=

o

o ki

)
I Ve
L

facs

ol

Rl
L JIN'

7o
Walkers53)S modified temperature program< 7H&3dto] &9 53},

pasting viscosity, mininum viscosity, final viscosity &= =73} % th
A A FE 2] Rapid Visco Analyser(RVA)el 9]3 F3 2%, peak

viscosity, breakdown viscosity % setback 52| &3} 542 Table 63

Zom RVA pasting patterne Fig. 59} 604 H+= wiel 7o}

RVA9] safr2=e A#E A7HFQ 7oA 699TCo|H Ald&

R4
o

A7FREO ZFEED 04~24% H7Me AS, 701~717C HAZ F94
ol zFol7} 212 tH(p<0.05).

Peak viscosity: WZ7¢ 29 4393 RVUE yelyow Zstias
04~24%Z #7}8k A& 3956~434.8 RVUR 7Zid H7beko] Z7}
S5 E Fojzow 7hastE AEdS H Y TtHp<0.05)

ol TAMETS HUMS A" FHEAS oz BES HUME A7)
51) lelmALA
52) 48 TZwWsbR A7PL Bageldl AW AZEAe vXE 9%, , A ArbEE

2005, p.o2.

53) C E. Walker, A. S Ross, C. W. Wrigley, G. J. McMaster, " Accrlerated
starch—paste characterization with the Rapid Visco Analyser ”, Cereal Food World 33, 1988,
pp.491-494.
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o] 4 EAH o)A peak viscosity 7l ZF7tEe] wet ¢
st Aol FARRE 23S Bl

Hold viscositye= Wz 2% 300.3 RVUE YelWomn A7t 7
SR 04~24% 7V A9 242.2~2909 RVUZR F3ad Hrtsko] 5
7vahe] wEl folHo® adte Aol YERTHp<0.05)

Breakdownoll A= thZGel A4 1345 RVUE YEelWor, A7pFe 733t
8 04~24% FH7beE A9 1483~1539 RVUEA  Z3iw FH7hge]
S/t E Foldor FUetE ATES HATHp<0.05).

Final viscosity™ W ZTolA 4266 RVUES vetWlon Alag 27T
of A3 04~24% H7bgk 45 373.0~4219 RVUY He = 7Faid
A7teFol S7bgkel wel FolA o ®m 7HAek i vH(p<0.05).

Setback< Wx7oA 1264 RVUE UEIW oW, Al#g A7tFo 73
B 04~24% #H7Fs A§ 1282~1327 RVUR Za&Z 7k uf
g ol Al AFolE K HH(p<0.05).

B 18

54) 2lem]e] 490, AA=E, pp.s86~592.
55) &4 9] 291, AAE=E. pp.23~30.
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Table 6. Changes in Rapid Visco Analyser pasting properties of rice flour and Curcuma

longa L. powder blends.

Blend Initial Viscosity (RVU)
. pasting temp.
ratio(%) (C) Peak Hold Breakdown Final Setback

Control(0) 69.9+1.27°"  439.3+8.42°  300.3+10.1°  134.5+2.24®  426.6£9.15°  126.4+1.05
0.4 70.1+0.78° 434.8:450°  290.9+9.04°  148.3:4.93°  421.9+7.89°  131.0£1.25"
0.8 70.2+0.80° 423.9+6.09™  274.7+2.97° 149.2+3.34"  408.2+5.45"  132.7+2.59°
1.2 70.8+0.43* 427.4+567>  275.5£4.38 149.3:4.31°  407.4£3.00°  132.7x1.91°
1.6 70.7+0.51? 415.4+105"°  263.7+2.81° 151.8+4.91°  396.2+2.46"°  132.5+1.78°
2.0 70.7+0.48° 396.1£19.6*  246.4+7.33°  151.6+850°  374.6x1.12*  130.8+4.05™
2.4 71.7£0.83% 395.6+5.90°  242.2+8.22°  153.9+12.8°  373.0:6.13*  128.2%0.70*

DMeans in a column sharing a common superscript letter(s) are not significantly different(p<0.05).
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Peak = 435.58 Final=424.75 |
%5 2
g | | =
g ] o
2 =
.} :- -

Fig. 5.

Curcuma longa L. powder
3
= 2
2 | [ &
§ 4 —82 §
A
=] =11583

L‘:
-PT=87.05
! ' ! I ' ! I ' ' I

'_ Time(mini
Rapid Visco Analyser pasting patterns of rice flour and

Curcuma longa L. powder blends
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- Peak = 398.58, Final=376.42
2] 3
@. ] B

1 PO
Q
2 - E
> '.:‘ i

1 Rice plus Curcuma longa L. powder |

| 2.4% I

1 'PT=7175

A I
Time(min)
Peak =437.17 . Final=41558 |
> " 5
g 3 g
§ | &
> 150 B
=3
Rice plus Curcuma longa L. powder [
0.4%
'PT=70.15
I N T ! s
Time(min)

Fig. 6. Rapid Visco Analyser pasting patterns of rice flour

and Curcuma longa L. powder blends
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5) Rapid Visco Analyser$} ©]3}8t% EXAJ 71l #A

et H7bo] whel Rapid Visco Analyser(RVA)E AHuE 5 3EA]
I} water retention capacity(WRC), alkaline water retention
capacity(AWRC)¢}2] #A1S Table 70 YeERATE

WRC, AWRCSE] A#3#AE AR S3PlA] &%= WRCAWRC
= 247 r=0.983", r=0.838"2] f2olA Aol #AAE HATh

RVAS] 542l Peak viscosity?t WRC, AWRCY A#AAAE AHH
W, Z47F r=-0788, r="0879"% #29|4 F-o JaAwAE He Fgre
3=

rJ
rJ

7Veko] F7VEEE Peak viscosity:® 74 3lE=d] WRC, AWRCE #H4

S HATH(P<0.01, p<0.05). %= Hold viscosity2} WRC, AWRC®] A+
AL A B 217 r=-0764", r=—0901" 2 {-o]% o] A4uAAE B
t}. Breakdown viscosity®t WRC, AWRCS| J3##AlE Ao, Z2H7]
r=0409, r=0618% e AIAAAE HHAT} Final viscosity2l WRC,
AWRCY| J##AE AdHud, 747 r=-0792'2 Fo A=
r=—0.901"2 o7& Fo] AAAAS B} Setback viscosity® WRC,
AWRCY| d##AE A¥EA 242 r=-0.14= 79| ZAAAE B,
r=0.1332.2 Ao JATAE B

32

—

_28_



Table 7. Correlation coefficients among water retention
capacity(WRC), alkaline water retention capacity(AWRC) and
Rapid Visco Analyser(RVA) characteristics of rice flour and

Curcuma longa L. powder blends

Initial pasting RVA viscosity(RVU)
temp. Peak Hold  Breakdown  Final  Setback
WRCV 0.983™ -0.788" -0.764" 0.409 -0.792" -0.144
AWRC? 0.838" -0.879" -0.901" 0.618 -0.901" 0.133

"Water retention capacity
? Alkaline water retention capacity

“* ¢ Significant at the 5 and 1% levels probability, respectively.
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6) Mixograph &4

U7bE gl o) gheka A2
A ==, olHd 54 %—@3}7] -‘?40}04 U FFY S F
1 9= 717]7F Mixograph©]t}. Mixograph®] EA1-& 7% o

x4
¥+ gluten-forming protein®l] ¢lste] 2w, Z}7be] W FFvith 1

n:
32
AC)

o
!
D
J{m
o,
=2,
ofN
Fo
r
of
ot
ftlo
=

2] mixograph patterns 7}A] 3L ¢l t}.56)

ATLFO AR Ts 0~24% H7bste] wrs5o] &84
A3} Table 83 Fig. 7~8% #t}. Mixograph 54
midline peak time< 7.64 minl & YEsto v 2ArypFo] FEEw 04~
24%%5 #H7Fs 49 846~10.0 min Alol=2 3 HIbEo] b
uel SIS oy oAl zkol= 19T Midline peak height= W=
T4 59.0 mm ooy Byl FI}Ew 04~24%E H7Fe 4
60.5~51.7 mm= A& 7bF HI7bol wel ol Al A7k yEiuA &
kth. Width at peakoll &= WHE7-7F 47.6 mmeo] il 2750 73T 0.
4~24%E H7Fet A9 489~488 mm, Width at 8002 tlzx=7-A
453mmo] 3l 2A7LFo| ZF3EY 04~24%E H7Fet F - 49.3~483mm=
T A7bge wel Z42h Fol A Q) Aol 7t gl

56) W. T. Ymazaki, "Interrelationships among bread dough adsorption, cookie diameter,
protein content, and alkaline water retention capacity of soft winter wheat flours”,
Cereal Chem 31, 1954, pp.35~41.
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Table 8. Changes in Mixograph characteristics of rice rice

flour and Curcuma longa L. powder blends

Blend Midline peak Midline peak Width at peak Width at 8.00

ratio(%) time (min) height (mm) (mm) (mm)
Control(0) 7.64+2.36™ 59.0+15.9" 47.6+6.34" 45.3+13.4"
0.4 8.46+1.30% 60.5+1.39" 48.9+2.22° 49.3+7.03"
0.8 8.46£1.63" 59.2£4.95" 54.0£10.7% 50.2£10.1%
1.2 9.01+1.26" 57.2+2.47° 48.9+7.54" 52.6+3.89"
1.6 8.95+1.42° 55.5+6.05" 54.0+1.90% 52.0+4.32°
2.0 9.63+0.65" 50.1+1.69" 52.5+7.55" 43.9+0.98"
2.4 10.0£0.00° 51.7+3.42° 48.8+2.93" 48.3+8.65"

1 . - B
'Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).

_31_



Jﬁ‘.~r’”(fgrﬂ~
|
'i ” | | l‘ 1W ' l ‘i it e
f Mol b s ..\.n.‘i.‘.I,,‘_“:"‘I'"”‘ L
T | k| i
Soft wheat flour
—— e el mmwﬁmg;ggh

44444

eigh
Ri ak Slop
|‘| u;ﬁ: Bk 57355
il
il ![HIH”

L im ﬂ ’ Il ‘ ”‘M‘H‘J m

[ Min_ 1 l ki i f H? | | }ﬁ?
Rice flour

||" I V

Fig. 7. Mixograph patterns of soft wheat and

rice flours.
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Fig. 8. Mixograph patterns of rice and Curcuma longa L.

powder blends.
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7) Mixograph 5743} ©]|8}3t8 547t AAAA

Mixograph 573} o]3}eh25/d7te] AJaaAE 2y 23} Table 99F 2

peak times FoAA Aol FHAIAA(=0876")E HASHW  water
retention capacity(AWRC)2} midline peak time r=0.884"7¢] %<l Ao
FHBAE He] WRCHe] S7FE 45 midline peak time®] AWRC 3tel
Z7}8 2 midline peak timeo] oA o w2 =71t AEFS ®H Y}

Rapid Visco Analyser®] EA3} Mixographe] E4 #AS 2Aynd
midline peak timee Intial pasting temp®?} FolZel Ao AATA
(r=0.909")% H. 3L peak viscosity, hold viscosity, final viscosity<}= 2zt
7 r=-0.878" r=-0.937", r=-0.9379 FoA<l Fo| FHAAE HATH
Mixograph®] 54 % midline peak heighti= RVAS] EA F peak
viscosity, hold viscosity, final viscosity®} Z+ZF r=0.965", r=0.928",
r=0.955"9] ol Ao FHAE Btk

_34_



Table 9. Correlation coefficients between Mixograph
characteristics and quality parameters of rice flour and

Curcuma longa L. powder blends.

Mixograph charateristics

Quality
parameters Midline Midline  Width at  Width at

peak time peak height peak 8.00

WRC" 0.876" -0.732 -0.074 0.052

AWRC? 0.884"  -0.904" 0.287 -0.009

Rapid Visco Analyser characteristics

Intial pasting temp. 0.909™ -0.751 -0.020 0.143

Peak viscosity -0.878" 0.965™ -0.325 0.310

Hold viscosity -0.937" 0.928" -0.431 0.142

Breakdown 0.745 -0.476 0.562 0.365

Final viscosity -0.931" 0.955" -0.362 0.223

Setback 0.175 0.113 0.664 0.672

PWater retention capacity
? Alkaline water retention capacity

“** ¢ Significant at the 1% levels probability, respectively.
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Table 10.

Changes

in moisture

content of Sulgitteok

prepared from rice flour and Curcuma Ilonga L.powder

blends during storage period

Storage period(day)

Blend
ratio(%) 0 1 9 3
Control(0)  ®Y40.9+0.22*”  B40.7+0.53" 540.4+0.23° 438.2+1.03"
0.4 $40.8+0.38" 540.4+0.42* 540.3+0.78" 437.3£0.18%
0.8 P40.5+1.23" 540.4+0.54* 540.1+0.28" 437.1£0.83"
1.2 540.4+0.06 540.3+0.31* 540.0+0.02* 436.9+0.37
16 €40.4+0.23" €40.3+0.13" P38.6+0.01° 436.4+0.00"
2.0 €40.3+1.00% €40.2+0.66" P38.8+0.62" 436.0£0.93"
2.4 €40.3+1.74 €40.1£0.59" P37.8+0.23° #349+1.01°

"Means in a width a common superscript letter(s) are not significantly
different(p<0.05).
“Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05)
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Table 11. Changes in pH of Sulgitteok prepared from rice

flour and Curcuma longa L.powder blends during storage

period
Blend Storage period(day)
ratio(%) 0 1 9 3

Control(0) 56.01£0.02"  P6.01+0.00" 55.98+0.00" 45.95+0.01"
0.4 6.16£0.01" 56.03+0.01*" 56.01£0.01" 45.96+0.01%
0.8 ©6.19+0.01*" 56.05£0.02" 56.02£0.07" 45.97+0.00™
1.2 P6.19+0.03" 6.07+0.02° 56.02+0.02" 45.97+0.01"
16 P6.20+0.01° 6.130.01 56.04+0.00™ 45.98+0.01"
2.0 P6.21+0.01° 6.130.01 56.08+0.01" 45.97+0.01™
2.4 ©6.21+0.01° 6.16£0.01¢ 46.08+0.00" %6.04+0.01°

"Means in a width a common superscript letter(s) are not significantly
different(p<0.05).
“Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05)
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Table 12. Changes in L color values of Sulgitteok prepared

from rice flour and Curcuma longa L. powder blends during

storage period

Storage period(day)

Blend
ratio(%5) 0 1 9 3
Control(0)  77.6+0.20°" 80.0+0.51° 76.8+0.57° 76.0+0.78°
0.4 72.7+1.20° 70.1+0.38¢ 73.0+1.29™ 72.1£1.19°
0.8 66.0+0.21° 67.4+0.16° 68.6+0.42% 70.0£2.07*
1.2 65.8+1.05° 66.2+2.67" 66.5+4.97° 69.0+1.29°
16 65.7+0.11° 64.6+0.62" 66.5+0.51° 68.8+0.89°
2.0 65.4+0.16° 64.1+0.51* 68.0+0.54° 67.3+0.28"
2.4 63.7+1.17° 66.5+0.45° 63.7+0.91° 67.7+0.13°

1 . - B
'Means in a column sharing a common superscript

significantly different(p<0.05).
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Table 13. Changes in a color values of Sulgitteok prepared

from rice flour and Curcuma longa L. powder blends during

storage period

Storage period(day)

Blend

ratio(%) 0 1 9 3

Control(0)  -14.1%0.06"" -14.4+0.15% ~14.4+0.28" ~13.80.20°
0.4 -10.520.84 -10.1£0.09 -11.420.13 -12.8+0.81°
0.8 -4.69£0.15° -4.80+0.32° ~5.1620.04° -8.36+0.85
1.2 -2.53+0.35" -3.72£0.41° -451£0.66° -4.23%0.35°
1.6 3.42+0.30° 1.82+0.09° 0.67+0.09° 1.08+0.06"
2.0 4.47+0.54" 341+051" 1.1220.24 2514017
2.4 4775+0.15' 6.65+0.45° 4.65+0.56° 3.33+0.09°

"Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05
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Table 14. Changes in b color values of Sulgitteok prepared
from rice flour and Curcuma longa L. powder blends during

storage period

Blend Storage period(day)
ratio(%6) 0 1 9 3
Control(0) 38.00.04"" 38.240.06° 37.2+0.30° 37.1+0.67°
0.4 65.5+21.1% 75.7+1.66" 74.2+0.70 75.4+1.41°
0.8 82.2+0.40™ 80.0+1.39° 76.3+2.04° 81.2+0.01°
1.2 82.8+0.64™ 83.4+0.12° 83.9+0.18° 86.4+0.29°
16 89.3+1.55° 87.0+0.81° 86.5+2.87 90.1+0.28°
2.0 89.9+0.15° 87.7+1.65° 88.8+1.35° 92.1+0.10"
2.4 90.3+0.50° 89.8+0.75° 89.1+0.13° 92.2+0.78°

1 . - B
'Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Fig. 9. Vertical section of Sulgitteok prepared from rice flour and Curcuma longa L.

powder blends.
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Table 15. Changes in hardness of Sulgitteok prepared from

of rice flour and Curcuma longa L. powder blends during

storage period

Storage period(day)

Blend
ratio(%) 0 1 9 3
Control(0)  431.7+285"  1897.74303.4"  3135.34567.8"  4620.0+622.9°
0.4 474.0£18.1%°  1976.0£85.8"  44150+446.7°  4688.0+1020.5"
0.8 492.3+10.1°°  1976.0£2354%  4542.3+9785"  4766.0+980.6"
1.2 507.3+48.6™  2008.7+322.0"  4600.7+179.3"  4809.7+741.0°
16 515.0+52.1°  2310.3£32.6"  4646.3+1488"  4931.3+7485
2.0 52371264  2411.3203.1%  47283+583.1°  4978.0+232.8"
2.4 562.7+72.6°  2754.7+294.2°  5131.3+2139"  5174.3+462.5"
"Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Table 16. Changes in springness of Sulgitteok prepared
from of rice flour and Curcuma longa L. powder blends

during storage period

Storage period(day)

Blend

ratio(%) 0 1 9 3

Control(0) 0.62+0.03" 0.79+0.01° 0.87+0.02° 0.93+0.07°
0.4 0.73+0.02" 0.79+0.03™ 0.89+0.03™ 0.94+0.08"
0.8 0.73+0.02" 0.83+0.00™ 0.90+0.04™ 0.96+0.01°
1.2 0.74+0.01" 0.83+0.04" 0.91+0.03™ 0.96+0.02
1.6 0.74+0.03" 0.85+0.00" 0.92+0.01™ 0.97+0.03"
2.0 0.75+0.02° 0.87+0.02° 0.92+0.01*° 0.97+0.04°
2.4 0.76+0.04° 0.88+0.05° 0.93+0.01° 0.99+0.02°

T . . .
'Means in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Table 17. Changes in gumminess of Sulgitteok prepared

from of rice flour and Curcuma longa L. powder blends

during storage period

Storage period(day)

Blend
ratio(%) 0 1 9 3
Control(0) ~ 1264.3+44.6™  1671.7+141.0° 2200.3+210.2° 2251.7+328.2°
0.4 1259.7+19.8" 1821.7+137.0° 2203.7+125.3" 2362.0+441.7°
0.8 1273.7+35.2° 1869.7+44.5° 2223.0+441.7° 2367.3+423.8"
1.2 1277.7+32.9 1877.0£127.7" 2235.3+211.5 2368.3+147.3"
16 1288.7+68.3" 1961.3£167.3" 2298.3+300.7° 2444.0+183.6
2.0 1289.0+12.0° 1979.7+115.5" 2451.0+266.3 2581.74256.5
2.4 1299.0+9.54° 1980.3+28.9° 2471.7£104.7° 2921.7+129.8"
DMeans in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Table 18. Changes in cohesiveness of Sulgitteok prepared
from of rice flour and Curcuma longa L. powder blends

during storage period

Blend Storage period(day)
ratio(%) 0 1 9 3
Control(0) 0.49+0.02"" 0.49+0.02° 0.47+0.01° 0.45+0.01"
0.4 0.51£0.01° 0.520.01° 0.48+0.03" 0.4620.00°
0.8 0.530.01° 0.5120.02° 0.48+0.03" 0.44+0.01™
1.2 0.5120.02° 0.500.01° 0.49+0.02° 0.39+0.03*
1.6 0.5120.02° 0.51£0.01° 0.48+0.02° 0.420.03"
2.0 0.510.03" 0.49+0.03" 0.460.01° 0.4120.02°
2.4 0.5120.02° 0.5020.02° 0.47+0.03" 0.39+0.01°

YMeans in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Table 19. Changes in chewiness of Sulgitteok prepared from

of rice flour and Curcuma longa L. powder blends during

storage period

Storage period(day)

Blend
ratio(%) 0 1 9 3
Control(0) 163.3+30.0"" 957.0+139.5™  2720.0+1647.2"  1668.3+237.4"
04 163.0+18.7" 907.0£168.5" 1797.3+160.3" 1619.3+466.0"
0.8 209.0+37.6" 1019.355.2" 1823.3+380.3" 1512.3+419.1°
1.2 190.3+£32.9* 1173.7+103.5° 2005.3+276.2% 1583.0+162.4*
1.6 196.3+54.8" 804.0+167.8" 1878.0+215.6" 1496.0+27.5"
2.0 172.3+11.9° 780.3£95.5" 1425.0+219.7° 1153.7+231.6"
24 182.0+3.61° 816.7+23.3" 1691.3+80.7" 1472.3+50.8"

YMeans in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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Table 20. Sensory scores of Sulgitteok prepared from rice
flour and Curcuma longa L. powder blends
Blend . .
ratio(%) Color Flavor Softness Moistness Chewiness
Control(0)  550+1.96™" 4.96+1.46° 542+169" 521174  588+154™
0.4 596+1.94" 571155 559192 5634237 5882257
0.8 6.33+1.90°  6.29+2.14" 6.29+1.85"  6.38+1.61°  6.33+1.52
12 6.63+1.91 571+165" 496+152"  588+1.19™ 563+1.35"
16 6.21+1.61"° 513+1.90" 500+1.74* 513175  5.33+1.97"
2.0 596+1.88"  496+2.16" 467+1.99"  463x1.93"  5.00+1.77"
2.4 558+2.08"  4.92+1.67° 454+147" 467188  500+1.18"

DMeans in a column sharing a common superscript letter(s) are not

significantly different(p<0.05).
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ABSTRACT

Physico—Chemical Properties of the rice flour with Curcuma

longa L. powder Added and Characteristics of the Sulgitteok

Jeon Soon Ju

Major in Food Service Management

Dept. of Hotel, Tourism and Restaurant
Management

Graduate School of Business Administration

Hansung University

As it has been found lately that the foods function not only to
supply nutrients to our human body but also involve the various
bio—mechanisms trols of our body, more and more researches have
been conducted into how the functional substances contained in the
natural plants could be used for the food processing. The purpose of
this study was to analyze the physico—chemical properties of the
Curcuma longa L. powder - reputed for its excellent pharmacological
effects - and the rice flour put up in the market and thereupon,
examine Water Retaining Capacity (WRC), properties and texture of
the Sulgitteok over time (for 3 days of storage) depending on their
Curcuma longa L. powder mix ratios — 0.4%, 0.8%, 1.2%, 1.6%, 2.0%
and 2,4%, and thus, explore the possibility of developing a Sulgitteok
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as a health food by suggesting the optimal manufacturing conditions
depending on the ratio of Curcuma longa L. powder added and the
periods of their storage.

As a result, it was found that the WRC of the test piece rice flour
did not differ significantly depending on the ratios of Curcuma longa L.
powder added, but that the WRC of the Sulgitteok was negatively
correlated with the length of storage. On the other hand, WRC and
AWRC (Alkaline Water Retaining Capacity) tended to increase
significantly in proportion to the amount of the Curcuma Ilonga L.
powder added.

In addition, it was found that pH levels were positively correlated
with WRC and AWRC, while the viscosity depending on RVA differed
significantly in terms of the viscosity-starting temperature in
proportion to the amount of the Curcuma Ilonga L. powder added
increased, but peak and final viscosities decreased. On the other hand,
the hold viscosity decreased significantly under the same conditions,
while the breakdown point did not change.

The L value decreased significantly depending on the amounts of the
Curcuma lIlonga L. powder added, compared with that of the control
sample, and both 'a’ and 'b’ values increased significantly and
proportionally to the amount of Curcuma longa L. powder added.

The pH level increased significantly for 0~3 days of storage, but in
case of the control sample, it tended to decrease three days after the
storage and in case of the test sample, it tended to decrease one day
after. As a result of analyzing the texture of the Sulgitteok during its
storage, hardness, elasticity and viscosity increased proportionally to
the amount of Curcuma longa L. powder added and the period of
storage, while cohesiveness decreased significantly over time but

differed significantly depending on the amount of Curcuma longa L.
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powder added. On the other hand, chewiness did not differ significantly
depending on the amount of Curcuma longa L. powder added for 2~3
days of storage, but it tended to increase and then, decrease over time.

In view of the sensual characteristics of the Sulgitteok, the cake
with the Curcuma longa L. powder added 0.8% was most excellent in
terms of color, flavor, softness, moisture and chewiness, which
suggests that the color and flavor of Curcuma longa L. powder added
to the cake affect the results of the sensual test. All in all, it was
found that the most ideal ratios of Curcuma longa L. powder added to
the rice flour ranged from 0.4~1.2%. So, it is conceived that if the
Sulgitteok should be manufactured in reference to the data produced by
this study, the resultant Sulgitteok would be excellent enough in terms
of pharmacological effects and coloring to help our farmers to increase

their extra—farming income.
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