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Abstract

The physico-chemical properties of wheat flour supplemented with 0-30%(w/w) black rice flour were examined.
Water content and protein content of black rice flour were lower than those of wheat flour, whereas fat, ash, and
carbohydrate contents were higher than those of wheat flour. Increasing proportions of black rice flour resulted in
increase of water retention capacity(WRC), whereas alkaline water retention capacity(AWRC), sedimentation value,
Pelshenke(PK) value decreased. There was negative correlation between AWRC and WRC, and sedimentation value
showed negative correlation with WRC, but positive correlation with AWRC. Mixograph midline peak height and
width at peak decreased with increasing amounts of black rice flour. Rapid Visco Analyser peak viscosity, break-
down, and setback decreased with increasing amounts of black rice flour, and showed positive correlation with PK

value, sedimentation value, and AWRC, respectively.
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J¥-3} hexadecanoic acid, hexanal, acetic acid®} 7+
=, dstol= 2 {72k 7]2131H (Rhee et al., 2000)
273 F-2 cyanidin-3-glucoside®} malvidin-3-glucoside <}
& wZA 7L FE dEolgty B E I Uth(Hahn et
, 1995; Yoon et al., 1997). £3|, &u|o] MAARL T}
St o} EAFFS] EEEE SIFES TRl 9lon,
olg gt FeHE =2 FAsH, I
AgY S 2= Aoz IRI=HT Y.
w5 it Arjro Aol f ghEgol
o T vglyl B, #7132 dFx Bl

atﬁo 9 A go| 7HAsh A FEiE o] Al - Awge]
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FUEER 3= NME2 7HAFY Mg 34 AF 7t
AEEA o] AF Fofo] AMo] Fol A Qi) &
A7EA] 2ol gt AF2E A 7 S B3 AT
(Kang & Han, 2000; Kang et al, 2000; Kang & Han
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HH(Kim et al, 1998), 3] Aol tht A+ (Kim
et al, 1995), & o]f2] Az & A7 (Kim & Choi,
1995), A7} £& A7 Az st A7 (Kee et al,
2000; Kim et al, 1997), 27152 o|&3le] A|=d 73
o] Ao gk A7(Choi et al., 1999), A7 72
e At(Lee & Kim, 1998; Lee et al., 1995; Yook &
Cho, 1996) 59 B2 A7} Aok 53], 770 digh &
o] AzEHA AH|AES] &3E FFA7)| &9 IF
AsltE sl 7154 22 o] i3] o] FoRHA 4
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3 G o] Bad vl Qo o] Be= WA &
HIERR & oF o) & Q1A & Fo] A7t JPHI 3
S} o3 7154 A AF AEel # AvE vF
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B A7e) AT Frle Ad AT FHE sl
A 20049 AArE A FAsk £47](ka MF10, Ika-
Werke Gmbh & Co., Kg., Staufen, Germany)Z 21| 3}
ARt AER, FER, GARS AR BT

g AHE-33lT

AW E H29. 2 AACCHH (2000)0) whebrs E4 33t
S8 TS air-ovent (AACC 44-19), AW ghekS Soxhlet
FZH(AACC 30-10), @& T2 micro-Kjedahly
(AACC 46-13), 3% ke 550004 6417t 3]8lste] ¥
FE ke 14 3)hE(AACC 080122 ZA 33T

Water retention capacity, alkaline water retention
capacity

Water retention capacity(WRC)= Collins$} Post®]
(Collins & Post, 1981)2 W3t FA3IATH A& 1
< AR ¥ FFHFE s 7k oS 147

1= N ol gg DR

Alkaline water retention capacity(AWRC)= AACCHH
(56-10)0 WEtA] LRl A1E 0.9500-1.0000 g& 2
3 0.1 N sodium bicarbonate &9 SmLE 37}t
voltex shaker® WHWAIZITh 2087+ Ao WX|g th&
1,000 xg oA 15827 AL F 2 FAE sk

Y77 &3t 542 Rapid Visco Analyzer(RVA,
Model 3d, Newport Scientific, Narrabeen, N.S.W, Australia)S
ol g3l ZAFIT AR 3.5 g& FEsHA HH@sl] A
T ZHE 870 93 57 250 mLEe Hrlete] dgt
A& e F, £F 5°CE 25°CollA 95°C7HA] 71, £
S°CE 95°CAIM S0°C7HA] WZAANA L& WE F=E
ZA e, 27]|s8le s, AUAE, FFHAEE Tl
&7t

7 % 7Hsedimentation  value)x= AACC ' (56-61A)
(2000)° W=t FA AT FF5 1 Lol bromophenol
blue 4 mgE BE&3t] ASHE AX3HATE BEYL
lactic acid(85%) 250 mLoll T/FFE 718ke] 1 L7} H=
£ 3L 6717 7HE SFAIZ T 48417 WX 3t A 3}
Aot CE&Y2 BE9 180 mL9} isopropyl alcohol 200
mLE 7}et § EFste] | Lol FE3ted Az 100
mL FAAdH 32 go] AEE B3 A8 50 mLE
71 3 wplE 23 123 A EE0E v 287
W], 30%7F 183] 3| AA|F) 2 907 WHA] 3T} &

3 F whEste] 3027 1851 A7l ¥, 12 3027 WA
S ]

Pelshenke Zt

Pelshenke &S 25 30°CE FA13FL 150 mL H]
ojAd YR FY FHTE Z <t A3 =
T, UIHE 3 g& 7|0 3] AFHEES 0% 60%
7HA] A 7veE H 7ol yeast 8- (dry yeast 3.2 g/water 50
mL) 1.8 mL& 78Il RESA| ko] 28 o]/do] AjA] &
T2 ¥hEdle] dough ball2 THE F e £ ¢He] H
o]A el YL dough ballo] | HojA= A7HS A5t
Pelshenke Zt(min)S &}t

ﬂllo r_'(z

EEs

JAA7) BEEZE 100 g A EE 60, 100, 120, 140,
200, 230, 270, 32571 ¢] EFAE AH8-3lS sieve shaker
(Rotap RX-29, W.S. Tyler, US.A)IA 147+ ¢t xegtat
¥ 59% AYE, FYE, HHE, ] 7159 FFE S

8] wstel Z24Hc

Mixograph HIEEEM
Mixograph 54 AACC Method 54-40(2000)°] w2}
10 g-Mixograph(National Mfg. Co. Lincoln, NE, USA)E
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ARg-ste] B RS HF FEFTFEE 73 (5.8 mL/
10 g flour), 7} A5 HEES 7|EOE FHFE F7}
3ol peak time, peak height, width at peak, width at 8
min 52 A3t

SAEA

FAEA S SPSS(statistical package for the social
science) for Windows(ver. 10.0) 57 packageE ©]-&3}4
Duncan's multiple range@t>} & #A S F3to 7 =4
A g 7+e] AAE AE St
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Table 1. Chemical composition of wheat and black rice
flours

JAke] =Z7)= A ES 200-230 meshol|A] 91
%, HEL 140-230 mesholl Al 96%, vF& E-2 200-230
meshol| A 87%, &1 7}F+ 120-230 meshol| A 94%=,
S 7R YAzt 7HE & ALE JET Choi et
al.(2006) AEx7ol e Sn] A7LE FAEG #g

7ol Agaglo] 39.1-41.5 um=Z AR YERES YERY
thE 2 v gieh giE o= e §
2E EAF A HAxE T ol3etd E4S HIAZ
2R HSAEFS F2o AHEYA 9FS A AL
U4 UTHKim & Kim, 1994).

T3t g2t 271 A9 FHEFD 247](grain quality
analyzer)ell & A gtk 54 A] QApo] FFE A
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Water retention capacity 2} alkaline water retention
capacity

Water  retention  capacity(WRC)2}  alkaline  water
retention capacityf(AWRC):= L7H#9] FA & o &3l A
E2A FI|Y Aola AEFS AAsked YoM Fas
AER 203 Yok, FHR, FYR, wR] Zv] st

> El

Blotis Moisture ~ Protein  Fat  Carbohydrate(%) Ash Table 2. Particle size distribution characteristics of the test
(%) (%) (%) Fiber = Total (%) flours
Strong - i X . . . Mesh Particle size distribution(%)
flour e LY 9t A oA - Strong flour Medium flour Weak flour Black rice flour
Medium " . : X 1 . 60 0.58 1.16 1.17 0.64
flour 13.30 10.95 1.10*  0.30° 74.30° 0.35 100 0.85 129 107 3.99
Weak " " X . . , 120 1.55 1.44 1.64 4.15
flour 13.20 9.00 0.85* 025" 76.65° 0.30 140 519 28,57 8.44 18.70
Biack rice . X " . . . 200 58.30 30.13 27.48 56.70
fogr eis  SEF LA ST G0ee 143 230 33.14 37.32 60.08 14.63
UThe same superscripts in a column are not significantly different each 270 0.78 0.08 0.11 1.04

other at p<0.05.

325 0.00 0.00 0.00 0.15




o] 7} W& WRCS AWRCE ® W Table 33 7t
FEE2] AL WRCS AWRC7 ZHzt 66.1%, 70.5%)
e BA3, SEHEY 3= WRCS AWRCYF 72+ 58,
5%, 69.7%% #< BAom, ©EES 9= WRCS
AWRC7} 22} 64.1%, 68.6%2] 7S Jepfich ZAEE
of Zn 7FEE H713F AS-E 69.3-81.1%, THEL 66.1-
77.8%, HFEE-LS 63.3-684%% 30| 71F2] Hylgko] 7}
45 WRCHE F718ke 2345 E4Th AWRCE 7+
ol &u] 7125 7K 4% 70.2-60.9%, 5 EHE2 66.8-
62.7%, UEE-L 642-56. 7%=, 30 7159 A7 o] &
71448 AWRCH2 Z4she 2342 Had.

Miyauchi & Watanabe(1978)2] ol ¢]3}H WRC7}
Alg5e] whild k3 Fof| o] QUrta ¥Wilen, WRC
2 Z7M7]17] Y3 o 2= AF A 1202 AXA|
A wreax] 2] E 3= Z°] 7P E&Fo|ga RSkt
McConnel et al.(1974)2] Aol 2J3H WRCE 2]°]4df
o] F5, &%, 4AY Z7)d " 9FS v 93l
91, Chang et al.(1984)& AWRC7} @7}£2¢ ZAEA
2 F4 fA49 Bt ol FHASA o) 8HIL Uk
skt

Quinn & Patton(1979)] ¢]3l WRCE 2F & @

Table 3. Water retention capacity (WRC) and alkaline water
retention capacity (AWRC) of wheat and black rice flour
blends

Black rice  Strong flour(%) Medium flour(%) Weak flour(%)

flour (%) WRC AWRC WRC AWRC WRC AWRC
0 66.12"  70.5¢ 585" 69.77 64.1° 68.6°
5 69.3°  702¢  66.1° 66.8° 63.3° 64.2°
10 71.8°  66.9° 74.9¢  65.7° 65.6° 59.7°
15 72.0°  664° 765 66.6" 656" 585"
20 76.14  64.7° 773 652" 66.1° 57.2°
25 76.0°  632°  76.9° 65.1° 683 57.5°
30 81.1° 609" 77.8° 627" 684° 56.7

"The same superscripts in a column are not significantly different each
other at p<0.05.
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2712} Pelshenke Zt

AX7e MR SFHY 43 A FolE BAE
02 1 glo] 245 ZFH Yol B2 o] F2 A
Z WA EH(Chang, 2004). WEtA A2 LIRS
Foohd 9= ES 20 mL ©|3, FEHES 2040 mL,
HE2 60 mL ©)Fo 2, AfH e H3 A2 20 mL
o]ale] Z+& AYo} Ft}. Table 494 B upe} 7do] 7t
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30%7+A Z7}gtel wal Pelshenke(PK) e 738 o]
43.5%N4 40.0%E, FHEL 42.5%4 38.5%=, v R
2 17.0%°14 14.0% 2 ZAFHAd PKIE A 71e} v
A 2 A7V ERshs FFE 9 Tk vlgen g,
S| 71 Aot o] WrtRe] SFd g #adit

[e]
S 9% 9rk

Olat M 7ko| ALREab|
Sn|7t59] H7lek wE dWrlEe] AWRCSF WRCS)
A#AA Z Fig. 19] YeERAAT
AWRCSt WRCE Z#HEH} Fv] &3 A =
-0.919%, THEH Fu] EFE] B¢ =0.827"% Lo
, AEES F0) EFEY AT =

Ho] o] dx, 8t
07262 F9] 3ol o] AWRCZ} Zadge upe}
WRCE S71He & 5 Uit

Table 4. Sedimentation value (Sed) and Pelshenke value (PK) of wheat flour and blacke rice flour blends

Blacksiee floni Strong flour Medium flour Weak flour
A Sed (mL) PK (min) Sed (mL) PK (min) Sed (mL) PK (min)
0 52.8¢8) 43.5° 25.5% 42.5° 19.5¢ 17.0°
5 455 43.5° 23.8 41.0° 175 13.5°
10 39.8¢ 43.5° 22.3¢ 41.0°¢ 16.3¢ 14.5°
15 36.3¢ 41.0° 20.5¢ 41.0° 135" 14.5°
20 32.3° 40.0* 19.5° 39.5° 13.0° 14.0°
25 30.0° 41.0° 17.8 38.5¢ 11.5° 14.0°*
30 26.5" 40.0° 15.8° 38.5 11:3* 14.0°

"The same superscripts in a column are not significantly different each other at p<0.05.
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75 ¢ e 1
Medium flour(O) 85 Stl”o-ng flour(CD)
- g v=-0.5x+92.9
y =-0.2x +83.6 Py y=-tems
r=-0.827* o (e} % :
70 | 75 b o
S
—~ ] ;
s 65} & Medium flour(O)
5 = 65T X y=-1.9x+110.9
% Weak flour(A) r=-0.832"
=l y =-0.5x+73.90
A Strong flour(C) cx =0 810
A =-0.7x+116.4 58
A \& y=-0.7x + 116.
r=-0.919* 10 15 20 25 30 35 40 45 50 55
56 | Weak flour(A) 75 1 Medium flour(O)
y=-1.8x+181.7 y =0.7x+54.2
r=-0.726" . o r=0u905 a)
50 > ’ 5
55 60 65 70 75 80 85 < 65 T
WRC(%) bt & 8] Strong flour(C])
. g =0.4x+52.3
Fig. 1. Relationship between water retention capacity (WRC) g ¥ g ’;33"
and alkaline water retention capacity (AWRC) of wheat flour < 55 [ Weak flour(2) ’
and black rice flour blends. [ : Strong flour, O : Medium flour, y=1.3x+41.0
A Weak flour r=0.921"

45
10 15 20 25 30 35 40 45 50 55

X7k AWRC, WRCQ’]'QJ FHHAE Fig 20 ]’}E} Sedimentation value(mL)

W Hpe} Fro] AWRCE dHEH F7] SRR 3¢ , B an : ,

"= & o 5% ulely Fig. 2. Relationship among sedimentation value, water
0.9337, =3 5 g‘ﬂ_‘f'J 3¢ r=0.905", WL retention capacity (WRC) and alkaline water retention
=) gg}—,—_,] AL =0921"2 1x9o FHo| Ao capacity (AWRC) of wheat flour and black rice flour blends.

9lo] WA} 2748k Wel AWRCE Z71sigloh A [ : Strong flour, O : Medium flour, A : Weak flour

7k} WRCE 78 &3 v £ A% =0934",

HED Zn] EFEY A 08327, dHES Fu] & 19 FA BEFS HERA

3HE) A9 =0.810"02 F9] 29| Agto] glo] IA

77 7+ 43ke| ulgl WRCE Z71ES & & 01211:}- Mixograph %Ao-l

Chang et al.(1984)¢] ol AWRCS} PK# JA7H= L7 Gl s J2 7hy ol & Al B9

A2 ASaA 7 oty BIsk A, AWRCE "ol 32 rheology EXo] =83 FJ3FS m| A A HH o]y

Ex W 27 9AMe Wyt = FHsA o8 gt  rtheology 5L Z437] Y3l F2 Mixograph7t o] &
B4tk T Sung(2005)2] ATol <3 % Iohwyr  HEH, ¥ F5E BE F7HEC Wt 3#2 Mixograph

A 7}go] Z7184-E WRC/F 2718 By 2 pattern= Z-A] ¥ tH(Collins & Post, 1981).

o K

Table 5. Mixograph characteristics of wheat flour and black rice flour blends

Black rice flour Midline peak time (min) ~ Midline peak height (cm) Width at peak (cm) Width at 8 min (cm)
%) s oM W S M w S M w S M w
0 411 3.87° 448" 71.30"  58.827  49.08° 26.65*  20.17°  15.00° 17.16¢ 1221 535°
5 413" 4290 507 70.60"  56.02°  44.14° 28.82°  1641*  12.70° 18344 11.93"  5.94°
10 410° 488 5.81° 63.84°  52.86" 41.68° 25.53°  17.53*  10.90° 14.55° 9.43¢ 747°
15 599 427 575°  60.82° 50.88° 40.81° 18.58*  16.65"  11.32° 13.24*  13.07¢  9.79°
20 470"  2.99* 4.68 58.42°  48.04° 38.94° 2039 18.65™ 13.07° 16.70°  11.75"  10.75°
25 5166 291* 235° 5520°  45.66" 40.41° 1830  16.91®  26.03" 14.61°  14.48  12.28¢
30 521° 293* 194 51.96" 47.84> 4221° 18.10*  20.04° 41.63¢ 1535 14.01*  14.00°
DStrong flour
“Medium flour
'Weak flour

“The same superscripts in a column are not significantly different each other at p<0.05.
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10 g-Mixograph & ©] &3t WHEo] 54L& Table 5904

© Hpo} o] ZHEH Fv] EFES 49 midline
peak timeZ 4.11-5.992 Fv] 71§ HrlgFo| FI/1drE
S7tske A#S YeEh o™, midline peak height=
7130-51.962.2 Zu] 7}3 H7leko] 271842 7h2381Y
t}. Width at peak™ 18.10-28.828 Zu] 7} Hrleko] &
7V ZHAE3, width at 8 ming 13.24-18342 &
o] 7} H7tEko| $I1E4E 4.

e Fv £ 79-= midline peak time
291-4.882 E1] 715 Hrlego| FIHE,E A on,
midline peak height'= 45.66-58.82% Zv] 7} 3 7}gko]
S7185E ZAs . Width at peakel width at 8 min
< Zn| 715 F7hel 78S S71816 . e
S EFEY Ao E FEHES AR HE S BAFA
%

&

rlo
ok =
=}

midline peak height®} width at peak”} 7+
| 7b7¢] 7t 95t EEY 2571
_/{:?};P_O.i*/ﬂ D7HF4] ksl of gk A3y
2 AdE o) AAEFE F71¢]
[l Em 7 % Al e 57t
1= E4o] YEY R0E AR o
AT 2 2 F4 7 Al Mixograph
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Mixograph S22} O|s}al%] SM71e| ARmhabA|
Mixograph £} ©]3}3t3 EAJ9] 443 #Al= Table
6 Zot. ZEEd Zn EHES] PKR T A7

- ¥

- A

Mixograph midline peak time 2] “34o] 9lo] PKZko]
4ol Wl midline peak timeS 37181, PKE &
© %7k} midline peak height, width at peak, width at

8 minS Ao Ah#o] glo] PKFt i AA7I} 7HATo)
el ashe A2 ¢ 5 ATk FHEF 3] Ty
Ee wEes v EgEd pKg TE FAzts

Mixograph midline peak time, midline peak height= % <]
‘o] = WHA, width at peak, width at 8 min2h= H-

o] &S JeEriUTh

FEE3 Er] E3Ee] WRCSH Mixograph midline
peak time 8¢ 43S YepA WHH, midline peak
height, width at peak, width at 8 min®}= F-9] A4S 1
o FAth FEEHR Fv EFES] WRCS Mixograph
midline peak time, midline peak time, width at peak: -
o] o] o] WRC7F F7Hgell whah 2438, width
at 8 minF= 4] FE(r=0.160)°] AT}, WL} S

E3HEY WRCS Mixograph midline peak time, midline
peak height= 9] A#E, width at peak®} width at 8
min 39 FAE B FUL

A AEEd v EFE AWRCS Mixograph
midline peak time, midline peak height= 9] 3%,
width at peak, width at 8 minZh= A2 &S Yepid
ok E=3 FEEF Sv] EdES AWRCSH Mixograph
midline peak time, midline peak height, width at peak

timeS Ao A#S, width at 8 mindes Fo AHS 1
o FAo. dEES Su] EFHEe] AWRCS Mixograph

midline peak time, midline peak height= % 2] “g3to] 9l
NOo™, width at peak, width at 8 min= 2] A3l
AT}

Table 6. Correlation coefficients between Mixograph characteristics and quality parameters of wheat flour and black rice flour

blends
Mixograph characteristics
Quality parameter Flour Midline Midline Width at Width at
peak time peak height peak 8 min
PK -0.608" 0.753° 0.706 0.248
Sedimentation S4B -0.600 0.961" 0.807° 0.466
WRC 0.488 -0.917" -0.735° -0.349
AWRC -0.515 -0.930™ 0.798° 0.517
PK 0.729 0.869™ -0.033 -0.545
Sedimentation M+B 0.689 0.923" -0.053 -0.554
WRC -0.345 -0.869" -0.131 0.160
AWRC 0.470 0.823" 0.008 -0.278
PK 0.166 0.632 -0.135 -0.363
Sedimentation W B 0.438 0.771" -O.S7§ -0.910™
WRC -0.605 -0.512 0.721 0.919"
AWRC 0.290 0.912" -0.390 -0.832"

YData averaged of three mixing ratio of 10, 20, and 30% of black rice flour.

* % Significant at the 5 and 1% levels probability, respectively.
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Rapid Visco Analyserdf| 2|8t S5t54 A7t A 383 ZaHE AL £ F AT o8 22

e £8 A 4700 oete e A T w2 g0 dAAL 30 7HR9] AbREe] SR EA 2T 34
9)5te] wolrt dojd 5 Ed], Wold W FAHL o Ao ko] 7AaEe] UYehte A AzEL, 5
amylase®] ¥ BAS Btk Wold ¥ FHZ o 3] ALY k3t AEE WYste IFTHET FV A
amylaseo] 9ol = A 71 R G40 AT £C shge] U whEl Robxl AL Fo|2E] AR Ea
o, o]Eol| o3t W, AojZe AFL HaET a-  Ale|9] FFe] doj W wFFEe] FAo] ] Wi

Amylase®] HEE =43 1‘:_ W © 2= Amylograph % ¢l Zlo g7 Ay7tEIth(Lee & Chang, 2003).

Bo] 9gFelt ol&Ho| for}, SN AL AEF
S Bol de T it DWQI Itk whEkA o]y 3 @ Rapid Visco Analyser S8X|2t 0|51a% S4712f 24|
S Betate] A ZE Zlo] Rapid Visco Analyser(RVA)e]th. Hatrol 33543} PKRL, FA7E WRC, ¥ AWRCSH

Walker et al.(1988)2 modified temperature program-< 7H o] #AE Table 8 oA e AT PKAH 27135 35]'9—‘:
slo] MEo B3}, pasting viscosity, HAAE, HEHE 9o WAE BE FHE A% =054, THE 7
=A319th FAAEY RVAY 98 TstEHe  =0712 Ao Fdo] ilen vERe] Fede r=-0.16

Table 7914 HE= u}g} 7t} SIA| e 7R e vt o7 Fo] Aol ATt FHILHE, breakdown, setback—"—

o e
o

FRL I 7}2E 10% A7V d7A Frleitl oAl BE WIRRAIAM A el sled @ & AsiTh A
Zrsts AL Holu xolrt A @SS B £ . 7B 23S ee AYE B =030, THES] B
ZH82 2w Wsls} A4 &gttt &]EH@E, breakdown,  r=-0.56, H}E{-] 4 =0430 % AMEH o, HIHE,
setbackS RE L7k2o| A Eu) 7429 Hr}go] 27484 breakdown, setbackS BE LIFFOlA o S vE
2 37 Rase 4TS Bgon, 53] AEE 5% AT WRCS 27153l Ee YIS HEHLE 7o
Table 7. Rapid Visco Analyser pasting characteristics of wheat flour and black rice flour blends
Black rice Initial pasting temp. (°C) Maximum viscosity (RVU) Breakdown (RVU) Setback (RVU)
flour (%) S M w S M W S M w 5 M w
0 72,800 71280 74,580 206.3¢  268.88  206.1% 68.2¢  87.1" 598t 71.7¢  90.8°  103.4*
5 75.5° 71.5° 76.3¢ 17917 24117 171.9° 63.3f 858"  53.0° 67.0" 815 89.2"
10 74.3° 72.5° 77.0° 173.0°  212.3°  156.4° 60.6° 81.3° 51.0° 655 71.2° 83.2°
15 73.5% 70.8° 75.3° 149.9°  194.0°  141.0¢ 53.8¢  75.6°  48.7¢ 60.9° 71.8  753¢
20 72.0° 72.3° 73.0° 135.8° 168.4°  128.8° 50.1° 67.3°  44.2° 56.8°  65.7° 67.8°
25 78.5% 72.5° 74.0° 120.4°  144.7°  112.8° 435" 57.8° 388" 52.1° 586"  60.8°
30 72:8* 72.8° 74.8 107.7*  126.9° 96.8" 37.8*  51.5°  32.6° 492 52.6° 53.0°

UThe same superscripts in a column are not significantly different each other at p<0.05.

Table 8. Correlation coefficients between Rapid Visco Analyser parameters of wheat flour and black rice flour blends

Flour Quality parameter Initial pasting temp (°C) Peak viscosity Breakdown Setback
PKY 0.54™ 0.80" 0.79" 0.78"
Strong Sedimentation 0.30 0.98™ 0.96”" 0.97"
flour WRC? -0.40 0.94" -0.95™ -0.94™
AWRC? 0.47 0.94" 0.95" 0.94™
PK 0.71" 0.91" 0.90" 0.91™
R i Sedimentation -0.56 0.99™ 0.97" 0.99"
flour WRC 0.45 -0.85" 0.72° -0.83"
AWRC -0.67 0.91" 0.84" 0.92"
PK -0.16 0.56 0.51 0.53
Weak Sedimentation 0.43 0.96" 0.91™ 0.96"
flour WRC -0.32 -0.82" -0.83" 0.84"
AWRC 0.23 0.93" 0.84" 0.91"
"Pelshenke value.

Y'Water retention capacity.

JAlkaline water retention capacity

“Data averaged of three mixing ratio of 10, 20, and 30% of black rice flour.
* *¥*: Significant at the 5 and 1% levels probability, respectively.
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