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Effects of Alkaline Reagent on the Rheological Properties of Wheat Flour
and Noodle Property

Sung-Kon Kim, Heung-Rae Kim and Jung-Bum Bang

Department of Food Science and Nutrition, Dankook University

Abstract

The effects of sodium carbonate (Na), potassuim carbonate (K) and their mixtures (Na/K=0.7-2.0) on pasting
properties by amylograph and mixing properties by farinograph of wheat flour (9.45% protein), and of alkali
mixtures (0.16%) on noodle property were examined. The concentrations of alkali used were 0.08%, 0.10%
and 0.16% based on flour weight (14% mb). The salt (1.7%) and alkali decreased the initial pasting tem-
perature but increased the amylograph peak viscosity. The peak viscosity increased with the increase of alkali
concentration, but the mixing ratio at a fixed concentration had no effect on peak viscosity. The farinograph
absorption decreased by salt, but the effect of salt diminished in the presence of alkali. The salt and alkali in-
creased the farinograph stability, of which the former was more pronounced. The effect of alkali alone and
mixtures in the presence of salt on amylograph and farinograph were essentially the same regardless the con-
centrations and mixing ratios. The yellowness and breaking force of dry noodle prepared with salt and alkali
was higher than that prepared with salt only. The weight and volume gain of the optimum cooked noodle re-
mained essentially constant, but the shear force and compression force were increased by the alkali.
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Table 1. Combination and concentrations of salt and
alkaline reagent used for amylograph and farinograph
studies

. Wheat flour(WF)

. WF +salt(S) (1.7%)

. WF + potassium carbonate(K) (0.08, 0.10 and 0.16%)

WF +S + K (0.08, 0.10 and 0.16%)

WF + sodium carbonate(Na) (0.08, 0.10 and 0.16%)

. WF + S +Na (0.08, 0.10 and 0.16%)

. WF +(Na+K) (0.08, 0.10 and 0.16% of each ratio of
Na/K=0.7, 0.8, 1.0, 1.2, 1.5, 2.0)

. WF+S+(Na+K) (0.08, 0.10 and 0.16% of each ratio of

Na/K=0.7, 0.8, 1.0, 1.2, 1.5, 2.0)
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The concentrations of salt and alkali used are based on
wheat flour weight (14% mb).

g AEsla, 2 7H3 4 mmol4] WS Eg}sie]
chA] Alelste] Al Zoll4] 1587 b3l o] & 5%
Al (3.7/2.92.0/1.6/1.3 mm)el] AH FAE M2} 74
AlZ13 125 mm vn| 2 "uksbgdol. s dAJ3t
7|2 b Ax27]4 6547 AxAZch AxzE
7L 30°CHRHSRE 60%)ellA SOE, 40°CAHEE
80%)oll A 4&17F 152, 200C(AH 5. 70%)elA] 147k
258-0]g]}.

Zgdt e AlE vl uj il o] A48k
o} dze)A = AR EEY AL ES JAu R
Ado] 11 Bl go] 0.7-2.00] HEE 3l 7+ 239 0.
16%(4 7V F-A715)8 A8kt

I4o| MEEH

o] AxE MAA(Color  difference  meter,
model ND-1001DP, Nippon Denshoke Kagyo Co.,
Ltd. Japan)& AH&-3ted L(EE), a(H ), b(EYxE)
e HAEA I 40mH 2 Fasle] SAs)
R 33) ZA kel BEUeE Hepldd

=52 oMy S5

4 grbte]  maed 2]209lE](R-UDJ-DM
Rheometer, [ & T Co., Ltd., Japan)d A}2-31oy 7] 2]
S5 £ 120 mm, Aubs= 25 48 mm, 3 400 g2
Z710 2 ZA skl A3 503]0) AL vhE-5 gt

24 m2|NEe| B4

el elg e Alsh el el whet 2
Ach. F4E 6.5cme] Ho|E A2 20gS AL #
e %(3()0 mlyel] W x 3587 22]dF zeld A
A 15870 $AE b FAsh »g Saskck
Bal= vy 2%5 130 miE AS 250 m! W2A"
el o8 Y1 Zobete $9 25 e e =
4= 20 g ApA 2] #-3)3= 17 mie]gle}.

FAsh wale] Metzye] FAZ e $0%
THml/mlyg #3132 AE & 248 53] o] 4)f wbE
sledch.

a2 I "HAx £

TE Sollxiet 7‘01 zsla 2L Bl 627}
WzbA1z] ofg 1587F 9FA8kar Struc-0-Graph(A] 5
sBeplle 3]} Zﬂ—a*)— o] g3t M3} =4S
Fstede}l. Ak (shear force)e 7}E 9} Al27} 7zt
34cm, Fo) 1.3cemolvd A7 2mme] F%& 2mm
THA0 R BL 870 4L 45 Y, rEe} A2



60 QA Ee}EA) 4 289 A 15 (1996)

7} 32 cm, 54 6 mme] EHAZ A3l a2
T2 hEHL 22 ZEAE AHEsle] =5 g}

£ &3 HNF o2 vehlisich

71719] #7319 cartridge 500 cmg, A <hE 3} gF&H
£ 2] clearance= 0, 32| 2] B.UClglw 432
2| 28k 108] 0] 4 vEE-F}od T

3 8 1

FME

7Rl 2(1.7%), BAPEE(0.16%)3) gahte
F(0.16%)y5 ArHgh 7499 opd 2 132 Fig. 15} 3
o} &gy gl HTYES FoHgEY 2
HArv B ERe] 71 dAAsix, AFe oG
A e E31 Agoh

At kel A el uhE opd 2 ke
7= Table 29} 7o}, A& 330X L& 7L
AR Hee 7R A O 28 a2
AYE 2FHLT7%ye H7HRe] Z3PRA] 2o &
Qg T4 @¥ovt Hu Axe SyMAIcka 3
o}, etk Ey) s ERE S BAIge] B3|
Al EEE Aot el e ubE Aol
Aslch &8 HAx= gl ot Lrlsksd
o o Are A Frrt 2o 395 S
dA sl U3 FEME BHhlE o] gk
FEoh AxErlel a3t gieh DickESE ke
A s e Y EES 05-3.0% A7
£ W 3FdLEE 1970 = T SU1ESE S)
stodan 2% = Fhastd o TS vt
of met AlLAH o2 stk Bauskylch

g dHe| A& FAl ke A 9o 384
Lo ot ArigE 799} v s=slkict. olelet 2
e AL B3 EEE P Bt &
Foll 9ste] slejzicke A JlEFlE AoE2A
DickE®9] ®asel & ot Hewisgs Bl
de|Ae o) MR HEw Frkededt
obzrelA] Ale] 8] Aol =A) dghel

obdelA|e] Egu|go| wE ol 2 1%e| A=
Table 3%} e}, U7L2o] F3b) 4 2E+= dte]A
off oJste] ZhAslg ot ebdeiAle] Equl ol F
Eolli= dgkg ubx] okt vt i) EajAlel
= 33pA e Zrlele] g W E e WL
ZbA o] B3P NAl 2w} vl sg g Bk oleld
A= e Al dEo g Abg-aly 7-$(Table 2)
o} uls=gt 7skolsict. weba] olAbe} A= ghihit

N

al

o

L

fe o«

24

60

TEMPERATURE(°C)
70 925 925 62.5 50

800 |
= L
o
> 600 |
e
w b
o /\/
3 a00 ¢
3 i WF

200 -

0

3'0 4'0 E';O 60 ';O 8'0 90
TIME (min)
Fig. 1. Amylograms of wheat flour (WF) in the pres-
ence of salt (1.7%) (S), potassium carbonate (0.16%)
(K) and sodium carbonate (0.16%) (Na)

Table 2. Effects of salt (S), potassium carbonate (K)
and sodium carbonate (Na) on the pasting properties
of wheat flour (12%, 14% mb)

Initial pasting Peak 15-min  Cold
temperature  viscosity height viscosity

(°C) (BU) (BU) (BU)

Wheat flour 67.0 420 380 560
With S(1.7%) 65.5 530 480 850
With K

0.08% 62.5 520 480 710

0.10% 62.5 540 490 740

0.16% 62.5 625 560 800
With Na

0.08% 62.5 540 480 730

0.10% 62.5 600 540 760

0.16% 64.0 605 610 860
With S(1.7%) and K

0.08% 66.2 605 545 900

0.10% 65.5 650 580 930

0.16% 65.5 680 605 910
With §(1.7%) and Na

0.08% 66.2 615 560 800

0.10% 65.5 650 600 860

0.16 65.5 700 655 970
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Table 3. Effects of mixing ratios of sodium carbonate (Na) to potassium carbonate (K) on the amylogram properties

of wheat flour (12%, 14% mb)

) . Initial pasting Breakdown" Total setaback®
Iliatlo Conce;tratlon temperature ("C) (B.U) (B.U.)
(Na/k) %) without salt with salt without salt with salt without salt with salt
0.7 0.08 64.0 67.0 50 50 165 285
0.10 64.0 65.5 50 55 170 215
0.16 64.0 65.5 60 60 170 210
0.8 0.08 64.0 67.0 50 50 140 285
0.10 64.0 65.5 50 60 180 205
0.16 64.0 65.5 60 60 180 210
1.0 0.08 64.0 65.5 50 55 160 350
0.10 64.0 65.5 60 70 160 300
0.16 64.0 65.5 60 45 200 225
1.2 0.08 64.0 64.7 50 60 150 280
0.10 64.0 64.7 60 70 140 230
0.16 64.0 65.5 60 70 210 200
1.5 0.08 64.0 64.7 50 65 160 260
0.10 64.0 65.5 60 70 180 260
0.16 64.0 65.5 60 70 205 180
2.0 0.08 63.2 65.5 60 65 160 270
0.10 63.2 65.5 55 70 165 230
0.16 64.0 67.0 60 80 210 170

YPeak Viscosity minus 15-min height.
?Cold viscosity minus peak viscosity.
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Fig. 2. Effects of concentrations of alkaline reagent on
peak viscosity of wheat flour in the absence (open) and
presence (closed) of salt (1.7%) Na=sodium carbonate,
K=potassium carbonate, O=0.08%, [~=0.10%, A=0.16%.
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Table 4. Effects of salt (S), potassium carbonate (K), and sodium carbonate (Na) on the fariongraph properties of

wheat flour
Absorption  Amrival time Dough development Stability Mechanical tolerance Time to breakdown
(%) (sec) time (min) (min) index (B.U.) (min)

Wheat flour 575 50 2.5 7.0 50 6.0
With salt(1.7%) 56.1 55 35 20.0 20 8.5
With K

0.08% 57.1 45 25 11.0 25 8.0

0.10% 56.8 60 5 11.5 20 8.5

0.16 56.8 60 25 11.5 20 9.5
With Na

0.08% 56.8 55 25 11.5 20 9.0

0.10% 57.0 60 25 125 20 9.3

0.16 57.0 50 25 12.0 20 95
With $(1.7%) and K

0.08% 56.9 65 6.0 17.0 25 115

0.10% 56.8 65 6.0 17.5 25 11.5

0.16% 56.8 60 6.0 17.0 30 11.0
With S(1.7%) and Na

0.08% 56.8 60 6.0 17.5 25 11.0

0.10% 56.9 65 6.0 17.0 25 11.5

0.16 57.3 60 6.0 17.0 25 10.5
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Table 5. Effects of mixing ratios of sodium carbonate (Na) to potassium carbonate (K) on the farinograph properties

of wheat flour

R Absorption . . Dough develepment Mechanical tolerance in-
Ratio Con‘ ) Arrival time (sec) time (min) dex (B.U.)
(Na/K) centration Y-
(%) without salt with salt without salt with salt without salt with salt without sale with salt
0.7 0.08 56.6 56.6 50 60 25 5.0 20 20
0.10 56.8 56.6 55 60 25 6.0 20 30
0.16 56.7 56.9 55 35 2.5 6.0 20 30
0.8 0.08 56.6 56.5 60 60 25 6.0 25 25
0.10 56.9 56.6 50 55 20 6.0 30 25
0.16 56.8 57.0 50 60 20 6.5 20 30
1.0 0.08 56.5 56.4 60 60 25 6.0 20 20
0.10 56.9 56.6 60 60 25 6.5 25 20
0.16 56.8 57.0 55 60 2.5 6.0 20 20
1.2 0.08 56.5 56.4 50 50 25 6.5 25 20
0.10 57.0 56.6 55 50 2.0 6.0 20 25
0.16 . 569 56.9 50 55 25 6.5 20 25
1.5 0.08 56.4 56.3 50 55 2.5 6.5 20 30
0.10 57.0 56.7 55 60 2.5 6.0 20 30
0.16 56.7 56.8 50 60 2.5 6.0 20 30
2.0 .08 56.2 56.2 50 60 25 6.5 20 25
0.10 57.0 56.7 60 55 25 6.0 20 30
0.16 56.6 56.7 50 50 30 6.0 20 30
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Fig. 3. Effects of concentration of alkaline reagents on
stability of wheat flour in the absence (open) and pres-
ence (closed) of salt (1.7%) Na=sodium carbonate, K=po-
tassium carbonate, O=0.08%, [1=0.10%, A=0.16%.
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Fig. 4. Effects of concentrations of alkaline reagents on
time to breakdown of wheat flour in the absence (open)
and presence (closed) of salt (1.7%) Na=sodium car-
bonate, K=potassium carbonate, O=0.08%, [1=0.10%, A=
0.16%.
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Table 6. Color and breaking force of dry noodle

Color Breaking

L a b force (g)

Control 88.5 0.7 6.4 11.8+1.2
With alkali

0.7 87.4 0.5 8.1 134+1.9

0.8 87.2 0.5 8.1 13.8+2.2

1.0 86.5 0.5 8.1 16.1+3.0

1.2 86.7 0.5 7.9 153+1.8

1.5 86.8 0.5 7.9 15.0+2.0

2.0 87.7 0.5 7.9 183422

Control was prepared with salt (1.7%) and alkali noodle was
prepared with salt and mixture of sodium carbonate (Na)
and potassium carbonate (K) (0.16%). The mixing ratios of
Na/K were ().7-2.0.

Table 7. Properties of cooked noodles

Weight  Volume Shear  Compression

gain gain force force

(g/e) (g/g) (B.U) (B.U)
Control 2.24 2.73 5358 59.5
With alkali
0.7 223 2.73 5442 61.8
0.8 223 2.70 5476 62.3
1.0 2.20 2.70 5547 65.5
1.2 2.16 2.64 5528 64.5
1.5 217 2.66 5475 63.6
2.0 223 27 §38.1 60.6
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