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Abstract

Naked barley flour (Baekdong cultivar) was examined with respect to its pasting properties by means of
Brabender amylograph after adding barley lipids, fatty acids, vegetable oils and emulsifiers at 1% level.
Amylogram of barley flour showed a similar gelatinization temperature but higher paste viscosities at all
reference points as compared with wheat flour. Barley flour showed lower amylograph curves by defatting
with n-hexane, namely reductions in initial gelatinization point, maximum viscosity and setback value. But
re-addition of n-hexane extract to the defatted flour essentially reproduced the curve obtained in the
undefatted flour. Addition of polar and nonpolar lipids exhibited different effects on the pasting properties of
barley flour. Polar lipids generally increased maximum viscosity a little while non-polar lipids increased the
maximum viscosity substantially. Addition of increasing amounts of nonpolar lipids was found to
progressively increase the maximum viscosity. Addition of fatty acids increased the maximum viscosity and
delayed the peak time. The maximum viscosity of defatted barley flour impregnated with unsaturated fatty
acids was higher than that of defatted barley flour impregnated with saturated fatty acids. Increasing
amounts of linoleic acid were found to progressively increase the maximum viscosity and to delay the peak
time of defatted barley flour. Addition of six vegetable oils lowered the gelatinization temperature and raised
the maximum viscosity and temperature at maximum viscosity. Addition of increasing amounts of peanut oil
was found to decrease the maximum viscosity. The effect of emulsifiers was greater in undefatted flour than
in defatted flour. The maximum viscosity of defatted flour was slightly affected by Methocel 50, Methocel
1500 and Emulthin, and substantially increased by Methocel 4000, sodium polyacrylate and calcium stearyl
lactylate.
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Table 1. Variety and addition level of various ad.
ditives into barley flour

Additive Variety Qi:;t(ia;;;
polar lipid 1.0
Barley lipids nonpolar lipid 1.0,2.0,2.5
bound lipid 1.0
free lipid 1.0
Sat. capric acid 1.0
lauric acid 1.0
myristic acid 1.0
Fatty acids palmitic acid 1.0
stearic acid 1.0
Unsat. oleic acid 1.0,2.0
linoleic acid 0.3,0.5,1.0
o Sesame oil 1.0
Corn oil 1.0
Oils Cottonseed oil 1.0
Peanut oil 1.0,2.0
Coconut oil 1.0
Soybean oil 1.0
Methocel 50 1.0
Methocel 1,500 1.0
Methocel 4,000 1.0
Emulsifiers
Emulthin 1.0
CSL 1.0
SPA 1.0
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Table 2. Content of lipid fractions in barley flour
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Lipid fraction Content in barley

Ratio of lipid fractions (%)

flour (%) Polar lipids Non-polar lipids
Free lipids 2.12 6. 40 93. 60
Bound lipids 0.76 73.80 26. 20
Total lipids 2.88 24. 18 75. 82
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Table 3. Characteristic values of barley flour measured by amylograph(8.6%
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Gelatiniz- Maximum  Temp. at ma- Viscosity Viscosity at Viscosity in  Viscosity in
Flour ation po-  viscosity  ximum visc- at 94C 94C after cooling to cooling to

int () (B.U.) osity (C) (B.U.) 8min.(B.U.) 70C (B.U.) 60 (B.U.)
Barley flour 79.0 510 93.0 500 320 680 800
Defatted ba- 77.5 410 93.5 400 310 560 670
rley flour
Defatted ba-
rley flour + 77.5 520 93.0 500 330 720 820
original
extract

0

Wheat flour 79.0 170 90.0 100 150 260 320
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Fig. 1. Amylograph viscosity curves of barley flour, defatted barley flour and wheat flour
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Table 4. Effect of barley lipids on the viscosity measured by amylograph
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= Lipid Gelatiniza- Maximum  Temp. at Viscosity Viscosity at Viscosity in  Viscosity in
o added tion point viscosity  maximum at 94T 94C after cooling to cooling to
o (1%]level) (%) (B.U.) viscosity(C) (B.U.) 8min(B.U.) (B.U.) (B.U.)
none 79.0 510 93.0 500 320 680 800
nonpolar 82.0 520 93.0 500 320 620 750
.. lipid
32
= polar 79.0 480 93.0 470 320 620 740
& lipid
3
@  free 82.0 530 93.0 500 340 650 750
lipid
bound 79.0 500 93.0 480 320 630 750
lipid
none 77.5 410 93.0 400 310 560 670
5  nonpolar 79.0 500 93.0 480 340 600 750
= lipid
> 740
2 polar 77.5 420 93.0 410 310 570
2 lipid 75
o 33
g free 79.0 480 93.0 460 330 580 750
S lipid
a8
bound 77.5 440 93.0 420 330 560 740
lipid
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Fig. 2. Effcet of addition level of nonpolar lipids on the viscosity measured by amylograph
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Table 5. Effect of various fatty acids on the viscosity measured by amyl graph
«. Fatty acid Gelatiniza- Maximum Temp. at viscosity  Viscosity at  Viscosity in  Viscosity in
2 added tion point viscosity  maximumv- at 94T 94C after cooling to cooling to
b (1% level) () (B.U.) iscosity(C) (B.U.) 8min.(B.U.) 70T (B.U.) 60T (B.U.)
E; 5 non 79.0 510 93.0 500 320 680 800
gg Palmitic 79.0 530 93.0 520 410 860 900
Linoleic 80.5 540 92.5 460 350 700 scale out
none 77.5 410 93.0 400 310 560 670
5 Capric 77.5 420 93.0 400 340 660 scale out
~ Lauric 77.5 450 94.0 400 400 720 scale out
-§ Myristic 80.5 490 94.0 450 440 scale out 950
: Palmitic 77.5 520 94.0 480 460 940 930
% Stearic 77.5 450 94.0 500 400 860 860
;‘3 Oleic 79.0 510 94.0 500 380 880 940
Linoleic 79.0 700 94.0 500 430 780 scale out
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Fig.3. Amylogram of defatted bariey flour impregnated with various fatty acids
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Table 6. Effect of addition level of linoleic and oleic acids on the viscosity measured by amylograph

Fatty aci Gelatiniza- Maximum  Temp. at Viscosity Viscosity at Viscosity in  Viscosity in
tion point viscosity  maximum v- at 94C 94T after cooling to cooling to

added (t) (B.U.) iscosity (C) (B. U.) 8min. (B.U.) 70T (B.U.) 60T (B.U.)
none 77.5 410 93.0 400 310 560 670

i )

3 Linoleic

= acid

E 0.3% 79.0 480 93.5 460 360 650 800

s 0.5% 79.0 530 94.0 530 350 680 860

3 1.0% 79.0 700 94.0 580 430 780 scale out

é Oleic acid

2 1.0% 79.0 510 94.0 500 380 880 940

2.0% 80.5 570 94.0 440 420 scale out scale out
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Table 7. Effect of various vegetable oils on the viscosity measured by amylograph

& Oil added Gelatiniz- Maximum  Temp. at ma- Viscosity Viscosity at Viscosity in  Viscosity in

© ation point viscosity  ximum visc- at 94T 94C after  cooling to cooling to

B (%level)  (T) (B.U.)  osity (T) (B.U.) 8min.(B.U) 70T (B.U.) 60T (B.U.)
none 77.5 410 93.0 400 310 560 670

‘é Corn oil 73.0 430 94.0 430 310 620 740

i Peanut oil 76.0 430 94.0 430 310 620 720

é Coconut oll 76.0 380 94.0 380 290 560 650

= Cottonseed  76.0 420 94.0 420 300 580 720

§ oil 700

% Sesame oil 76.0 430 94,0 430 300 620

e Soybean oil 79.0 420 94.0 420 300 580 680
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Table 8. Effect of soybean and peanut oils on the viscosity measured by amylograph

& Gelatiniza- Maximum  Temp.atma- Viscosity Viscosity at Viscosity in Viscosity in
& oiladded  tion point viscosity  ximum visc- at 94C 94C after  cooling to cooling to
b T) (B.U.) osity (C) (B.U.) 8min.(B.U.) 70T (B.U.) 60T (B.U)
>, none 79.0 510 93.0 500 320 680 800
-~ 3
;;-‘Z Soybean 79.0 420 94.0 420 300 580 680
B ol (1%)
& none 77.5 410 93.0 400 310 560 670
o
22 Peanut oil 76.0 430 94.0 430 310 620 720
= > (1%)
ot
Q5 Peanut oil 76.0 380 94.0 380 290 560 670
° (2%)
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Table 9. Effect of emulsifiers on the viscosity measured by amylograph

o=

Emulsifier Gelatiniza- Maximum  Temp. at ma- Viscosity Viscosity at Viscosity in  Viscosity in

_§ added tion point  viscosity  ximum visco- at 94T 94C after cooling to cooling to

o (1% level) (e) (B.U.) sity (C) (B.U.) 8min.(B.U.) 70C (B.U.) 60T (B.U.)
> _ hone 79.0 510 93.0 500 320 680 800
féé Methocel 50 77.5 550 94.0 550 350 680 800
" Emulthin 79.0 590 94.0 590 320 760 820

.. none 77.5 410 93.0 400 310 560 670

é Methocel 50 76.0 420 93.0 410 300 560 650

Ef ” 1500 74.5 430 94.0 420 310 570 670

_‘E #4000 68.5 560 93.0 550 380 680 820

g SPA 76.0 510 94.0 500 340 680 820

S csL 76.0 450 93.0 440 320 830 950

a

Emulthin 79.0 420 94.0 420 300 620 720
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