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Abstract

In order to study the baking properties of various composite flours, naked barley flour,

flour, potato flour, and sweet potato flour were added to the hard wheat flour respectively

ratio of 3: 7. Using above composite flours, effects of glyceryl monosterate (GMS), sodium stearyl

lactylate (SSL), calcium stearyl lactylate (CSL), xanthan gum (XG) and polysaccharide (PS)

were also examined in terms of sedimentation test, viscosity by amylograph and baking test.
The results are as follows:

1) Sedimentation value decreased in the order of hard wheat flour (58), corn flour (47), potato

flour (46), sweet potato flour (33), and barley flour (23). Significant effects of additives were

observed for all of flours as well as for the composite flours. The most prominant result of additives

was obtained with the composite flour of barley and wheat. Among the additives, mixtures of GMS

and SSL at 1% final concentration and that of GMS and SSL at the same concentration increased

the sedimentation value considerably. No sodimentation measurement, however, was possible for XG

since the compound was precipitated by acid during experiment of sedimentation.

2) Effects of additives on the viscosity were determined by amylograph. The mixtures of GMS

1%+SSL 1% and GMS 1%+CSL 1% increased gelatinization point,maximum viscosity and cooling

viscosity. GMS 1% +XG 1% or GMS 1% +PS 1% showed less effects.

3) GMS 1%+CSL 0.5% increased the specific loaf volume of bread produced from the_composite
flour of naked barley and wheat, and appearance, taste and texture of the product were very sim-
ilar to those of the standard bread produced from wheat flour. GMS 1%-+SSL 0.5%, however,

increased the loaf volume of bread produced from the composite flours of corn, potato and sweet

potato, and wheat. No effects were obtained with XG and PS, except slight improvement of the
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texture of bread.
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4) No specific loaf volume of bread produced from the composite flour of barley and wheat was

increased when 1%

of SSL, CSL, XG or PS was used separately.
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Table 1. Proximate composition of various flours
— - v - e
Flour Moisture (%) Crud(e%a)sh Crud(e%l?;rotem Crude fat (%) Crude ﬁber " N- I‘Er;e) ex.
Wheat 1 13.6 ! 0.5 | 12.4 12 0.3 ‘ 2.0
Naked barley 12.0 0.6 9.1 1.2 1.4 73.4
Corn 125 | L1 8.1 3.4 2.5 j 73.0
Potato 14.9 1.0 11.0 0.3 | 72.8
Sweet Potato 13.2 2.1 4.0 0.6 1 78.5
3 o)A ez ¥e HAR(ml/g of bread) & 2 Adt 9 o, imentation test& A A& A GMS emulsion® &
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Table 2. Effect of additives on the sedimentation
value of various composite flours

i TR
Additives | Sedimentation

o T value
Wheat, hard < — 58
Wheat, medium | — ‘ 30
Naked barly flour % — i 23
B3+ W7 | ~ 38
" | GMSI+ SSL1 53
" ‘ GMS1+CSL1 54
7 | GMSI1I+PS 1 53
" { SSL 1 41
" | CsL 1 43
" i PS 1 ‘ 42
Corn flour — 47
C3+W7 - 22
" GMS1+SSL1 25
” GMS1+CSL1 25
1 GMS1+PS 1 25
Potato flour — 46
P3+W7 — 38
” GMS1+SSL1 48
” GMS14-CSL1 50
” GMS1+PS 1 48
Sweet potato flour — 33
SP3+W7 — k14
" GMS1+SSL1 43
" GMS1+CSL1 44
” GMS1+PS 1 45

W : Wheat ﬂour
P : Potato flour

1173 : Naiéri barley flour
C : Corn flour
SP : Sweet Potato flour
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Table 3. Effect of additives on the v1sc051ty of naked barley-wheat (3:7) flour by amylographam

l ¢ Temp. ) V1=c051ty Viscosity VAiS(':OS'lty
Addit- Gelatml Max1 at max- szcosnty‘at 94°C in in
Flour xadi zation m““_‘.t imum jat 94°C | after 10'cooling tojcooling to Remark
ves }()glcn; vn(slgolj) )y viscosity] (B.U.) min. | 70°C 50°C
U0 (B.U.) | (BU) | (B.U.)
Naked barley flour only — 76.80 300 o8 250 175 340,  540)8% Solids basis
|
B3+ W7 - 79 gi 160} 91.0 125 110 230 340 p
GMS 1% i ‘
B3+ W7 o 84.3 245 91.8 220 200 460 520 "
SSL 1%, i |
B3+ W7 o¥SIZ s 10 910 160 140 340 475 "
| ! '
B3+ W7 Gusi%l w3 230 913 zsoj a0l 255 445w
B3+W7 CMS %%‘ 79.5 230‘ 9.8 2200 220 310 400 "
B3+ W7 SSL. 1/ 83.5 255% 91.8’ 230 220 430 570, "
B3+ W7 ICSL 1925 79. o’ 2000 91.0 160 160 300 460, "
B3+ W7 XG 1% 69.8 220[ 91.0 180 ]GOi 260 370 "
| H
B3+ W7 PS 1% 79.2 215 91.0 185 170 270 385¥ "

B : Naked barley flour W : Wheat flour
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Table 4. Effect of additives on the viscosity of corn-wheat (3 :7) flour by amylographam

=4 E g3 A

Gelatini-| Maxi- | Temp. athiscostiy Viscosi(t:y Viscolsity Viscoslity
. zation | mum |maximum ° at 94°C {in cooling | in cooling
Flour Additives point |viscosity| viscosity (BQ%(): after 10 | to 70°C | to 50°C Remark
( C) (B.U.) (9 -/ min.(B.U.)L  (B.U.) (B.U.)
Corn flour only — 79.0 185& 90.3 170 150I 1701 320[8/7 solids basns
C3+W7 — 76.0 130 89.5 80 80 100; 175 4
GMS 1%
C3+W7 SSL 12 82.0 190 91.0, 140 120 250 360} 4
C3+W7 SMS1% w100 89.5 60 60 140 220 "
GMS 1% . [
C3+W7 XG 1% 71.0 130, 88.0 78 70 801 140 "
GMS 1%
C3+W7 PS 1% 76.7 140i 88.8 80 85 145} 215 ”
C : Corn flour W : Wheat flour

Table 5. Effect of additives on the viscosity of potato-wheat (3:7) flour by amy ]ographam

Gelaum Maxi- Temp at V scosit VISCOSlty szcosny VlSCOSlty
Flour Addit-| zation mum maxlmum t 94° le at 94°C | in coolinglin cooling Remark
ives | point |viscosity] viscosity (BU) after 10 | to 70°C { to 50°C
*C) | (B.UD ° e min.(B.U.)| (B.U.) | (B.U.
Potato flour only’ — 65.5 805 9. OE 805 900 1000{ Scale out|8% solids basis
P3+W7 ‘i —| 775 240 89. 5| 235 255 325‘ 450 "
IGMS 1% |
P34+ W7 ISSL 1% 79.5 300 9. O 300 300 5OOJ 580 "
GMS 1% i . ,
P3+W7 ]"CSL 12 74.5 290 94. 0' 290 315 570; 520 4
P3+w7  (GMSIZ ga g arp 83.0 270 320 520 600 ”
XG 1% |
! (224 H
P3+W7 1%‘15 %l 15 260 91.0 250 260 455 500 ”

8 KE A5l 7bd ke, GMS 1%+CSL 1%%
g AL HEA 2A 57}%}Z
+XG1%., GMS 1%+PS 1

P : Powtato flour
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Table 6. Effect of additives on the viscosity of sweet potato~wheat (3:7) flour by amylogram

latin- . Temp. ath.. . Viscoiity s .
o nddi- | Sonion Meximm [T, Mviscosy | au 00°C | Visar Viseotoy
ives point (B.U.)y vigcosity (B.U) me;; to 70°C | to 50°C ema
0 O B | BUY | BU)
i .
Sweet potato flour = el 190! 795 80 60 70| 100 | 1206 Solids
SP3+W7 —| 663 125! 7.5 35 30 40 60 "
sest+wr  |SMSI% 692 ms| eis| 230 160, 35| 580 "
1
SP3-+W7 CMS1%Z 665 10 820 60 40 110 200 "
SP3+W7 CHS1% e0.0 200 775 70 65 80 110 "
SP3+W7 SMS1% 60 131 s 45 40 50 70 "
i
SP : Sweet potato flour W : Wheat flour
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Table 7. Effect of additives on loaf volume of bread produced from naked barle)-wheat 3: 7) flour

Flour % Water on flour] Additives (%) vgféi}jl(tg())f Loaf(\r;loll)ume Ssglc‘ifri;eloaf Remark
Wheat, hard 60 - 615 ! 2,120 3.4 \ standard
@ B3+W7 70 — 605 : 1,875 3.1
® B3+W7 " GMS1+SSL0. 5 604 j 2,050 3.4 |
® 7 1 GMS1+CSL0. 5 590 : 2,056 3.5
@ % GMS1+XG 0.5 585 1,946 3.3
® 1 GMS1+PS 0.5 610 ‘ 1,946 3.2
® 7 i GMS1+SSL1 580 1,914 3.3
@ " GMS1+CSL1 570 1,938 3.4
" " GMS1+XG1 600 2,016 3.4
® u GMS1+PS1 590 1,888 3.2
() " 1 SSL1 580 1,798 3.1
@ " 4 CSL1 560 1,796 3.1
® " XG 1 590 1,770 3.0
@ " " PS 1 580 | 1,740 3.0

Table 8. Effect of additives on loaf volume of bread produced from carn-wheat (3:7) flour

. {

Flour % water on flour| Additives (%) ngelaglc};t(gf) ' Loaf(r\xlli))lume Sp:zgi‘fi:néoaf Remark
@ C3+W7 70 — 4 605 E 1,885 31|
® C3+W7 " GMS+SSL0.5 603 | 2, 066 34 |
® C3+W7 ” GMS+CSLO. 5 575 | 1,916 3.3 |
@ C3+W7 " GMS+XG 0.5 608 | 1,763 2.9 \
® C3+W7 1 GMS+PS 0.5 580 | 1,746 3.0 |

C : Corn flour

W : Wheat flour
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Table 9. Effect of additives on loaf volume of bread produced from potato-wheat (3:7) flour

Four % water on flour| Additives (%) vg:ggé g())f Loaf(\r:)ll)ume Sp:(c){lﬁlsn;oaf Remark
® P3+W7 70 [ — 605 1,815 3.0
@ P3+W7 " | GMS+SSLO. 5 590 1,947 3.3
® P3+W7 " ‘ GMS+CSL0. 5 610 1,952 3.2
@ P3+W7 " | GMS+XG 0.5 585 1,814 3.1
® P3+W7 " 1 GMS+PS 0.5 615 1,845 3.0

P : Potato flour

W : Wheat flour

Table 10. Effect of additives on loaf volume of bread produced from sweet potato-wheat (3:7) flour

I .
Flour % Water on ﬂour: Additives (%) ngeiggéggf Loaf(;oll)ume Spsgiﬁ::néoaf Remark
® SP3+W7 70 | - - 580 1,746 3.0 !
@ SP3+W7 " GMS1+SSL0. 5 565 1,946 3.4 |
® SP3+W7 " GMS1+CSL0. 5 575 1,886 3.3 |
@ SP3+W7 7 GMS1+XG 0.5 580 1,682 2.9 |
® SP3+W7 " GMS1+PS 0.5 570 | 1,740 30 |

SP : Sweet potato flour

W : Wheat flour
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