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ABSTRACT

The research was to study the characteristics of breakfast cereal from extrudated 5 colors
beans (mung bean, kidney bean, black gram, soybean, black eye-peas) and Job’s tear. 5 colors
beans and Job’s tear were milled to reduce particle size to 40 mesh. In the first formula, the bean
and job’s tear was mixed in the ratio of bean : job’s tear : bean = 50:50, except for soybean mixed
which had bean: job’tear ratio of 30:70. For the second formula, sugar 5% and Na,CO, 1% were
added to the mixed beans with job’s tear. The experiment was carried out in single screw extruder
at screw speed 550 rpm, barrel temperature 115°c, feed rate 15 kg/hr and 16% feed moisture.
The extrudates characteristics (moisture content, density, expansion ratio, water absorption index
(WAI), water solubility index (WSI), bowl life, texture characteristics and colors) were analyzed.
It was found that extrudates from mung bean showed a highest expansion while extrudates from
soy bean yielded highest bulk density (0.26 g/cmz). WAI of extrudates from kidney bean was
highest an apparent WAI was 4.549 g/g. The highest WSI (43.89%). was from the soy bean/job’s
tear extrudates. Addition of sugar and Na,CO, to feed material increased bulk density, lightness,

hardness, crispness and toughness, but moisture content, expansion ratio and WSI was decreased.
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Al Pastra High Pressure  Low Shear Collet High Shear
extruder Forming Cooking Extrudes Cooking
Extruders Extruders Extrudes
mm%{uﬂmﬁmﬁu (%) 22 25 28 11 15
AR IR0 (%) 22 25 25 2 4
ungligsgavendniae (C) 52 79 149 199 149
mmﬁuqaqﬂ (kPa) 7 1500-7000 - 7000 17000
spgzafinARTI : 15-45 - - 30-90

oglunTeale ()
AN IveAng(souAIT) 30 40 60 300 450
WAl Ao iy 02 0.03 0.07 0.10 0.07

HARSa (kWhek')
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Lower Shear Medium Shear High Shear
Product moisture% 25-75 25-30 5-8
ProdytiiDensitg 320-800 160-510 32-200
(grams/L)
Maxithiri B asel 20-65 55-145 110-180
Temperature (°C)
Maximum Barrel 6-63 21-42 42-84
Pressure (kg/cmz) (kPa) 588-6178 2059-4119 4119-8238
Ds Screw Diameter
3-5.3 5-8. -1
H Channel Depth 2 g:18
Parallel Flow 1 5 e

Channels(n)

Screw Speed (rpm)

Less than 100

Greater than

Greater than 100

100
EhetBy Converaion 0.01-0.04 0.02-0.08 0.10-0.16
(kw/kg)
Pasta Products Texturgd 2y Snacks
: : Breadings
Third-Generation Breakfast Cereals
: Expanded Pet :
Typical Products Snacks Food Breading (Croutons)
Meat Products S Thin Boiling
Semi-moist Pet
Gums Starches

Food
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MK 2.4 gasmalarnnsvesgniaes 1azea 5 & (fFaname 100 n3a)

Nutrient Composition per 100 g.
BB GB YB WB RB JT
Edible Portion

Energy(Kcal) 357 347 430 359 346 372
Water (grams) 9.3 11.5 11.1 11.2 12 10.1
Protein (grams) 23.8 234 34 22.3 18.2 13.6
Fat (grams) 1.6 1.3 18.7 2.8 22 3.7
Carbohydrate (grams) 61.8 60.3 314 61.1 63.3 71
Dietary fibre,Crude fiber (grams) 4.6 43 4.7 3.1 3.8 34
Ash (grams) 3.5 B 1) 4.8 2.6 43 1.6
Calcium (milligrams) 57 125 245 - 115 19
Phosphorus (milligrams) 479 340 500 4 415 364
Iron (milligrams) 16.5 5.2 10 6.8 - 8
Thaiamin (milligrams) 0.19 0.38 0.73 0.32 0.16 038
Riboflavin (milligrams) 0.12 0.21 0.19 0.42 132 0.1
Niacin (milligrams) 1.5 2.6 1.5 A7 %7 3.1
Vitamin-C (milligrams) 0 0 14 - - 0

1 : ATMEUNLY. 2553, AT 1UARIAUAINI TNFUINITVBIDINIS 1Ny,

http://nutrition.anamai.moph.go.th.
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1) Peak Time = 13211110A peak YBIANUHHA (U17)
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. add a S0, a4 oA . '
2) Pasting Temperature = gUHUNGUINMINAsumaANUnianiogungiiniingu
{ 9y
nilauAy 2 RVU 11 20 311 ()

3) Peak Temperature = qquﬁﬁzﬁﬂ peak (°C)
4) Holding Strength = AMuMiafidifigasznitemsi iy Rvu)

5) Breakdown = mmmnmwmﬂamwﬁ'ﬁqaqmmzmmwﬁﬂ@‘hqﬂ (RVU)

6) Final Viscosity = mmwﬁ'ﬂqﬂﬁ’wmmmsmam (RVU)

]
I

7) Setback Form Peak = Haa19ueInwnilaganienunmmilaiyn peak (RVU)

9

8) Setback Form Trough = wasshwam'smwﬁﬂqﬂﬁwﬁummwﬁ@ﬁwqﬂ (RVU)
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3.6.4 BAAIUNMIVENEAI (Expansion Ratio, ER)
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3.6.6 & (Color)
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AT 4.1 guarmalavinmsvewdnsamisnamgan

Recipe JT:YB JT:GB JT:BB JT:WB JT:RB
Energy 420.3629 396.5305 393.4517 394.9683 395.3514
(Kcal) (420.1235) | (391.6152) (392.1601) (397.8267) (389.6520)
Water 3.2144 1.5023 2.4607 3.3801 1.9749
(grams) (2.1387) (1.9537) (2.0107) (1.8349) (2.6124)
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4 [ d
4.2 MANUFUVINANN N (Moisture content)
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4.3 ANURUIMUUTIN (Bulk Density)
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4.4 MOATINM VA (Expansion ratio)
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4.5 MIAIMIgAdUIN (WAI)
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4.6 MOATIMIazALI (WSI)
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4.7 MANUGY (Hardness)
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= 6.80+11.70
= 1850 g
faTilsAuveagaIfuTion 50% veudnamgen 100 g
TusRuveudndmyian TdsAuvesingau

100—m1n§wm13ﬂ=ﬁﬂ§mw 5 100—mm§uvaﬁmqﬁu

- 18.50

Iﬂiﬂum@u@ﬂcﬁ‘ﬂﬂﬂﬂ = e X 984977
! 100-10.80
— 2043 g

Y
v o

wfuySunalysauildnngasaaudesr 50% Ao 2043 ¢
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JT:RB JT:WB JT:YB JT:GB JT:BB
B 50:50 50:50 70:30 50:50 50:50
. (n5) 11.0500 10.6500 10.4000 10.8000 9.7000
TsAuvesSngduudu (nsu) 15.9000 | 17.9500 19.7200 | 18.5000 | 18.7000
TusfuresingAuisudu(niy) 2.9500 3.2500 8.2000 2.5000 2.6500
a1{ Ty laasasudu(ns) 67.1500 | 66.0500 | 59.1200 | 65.6500 | 66.4000
Brsudu(niu) 2.9500 2.1000 2.5600 2.5500 2.5500
Toemsisudu(niu) 3.6000 3.2500 3.7900 3.8500 4.0000
upaFeuudu@adnia) 67.0000 9.5000 86.8000 72.0000 38.0000
Woarlesaisudu@adniu) 389.5000 | 182.0000 | 404.8000 | 352.0000 | 421.5000
mansudu@adni) 4.0000 7.4000 8.6000 6.6000 12.2500
nerflusudn@adniy) 0.2700 0.3500 0.4850 0.3800 0.2850
15 Turardusudu@ainiu) 0.7100 0.2600 0.1270 0.1550 0.1100
TuerFusudu@ainiu) 2.9000 2.9000 2.6200 2.8500 2.3000
Saiiudsudu@aaniy) E : 4.2000 3 :
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v Y v = a o d d v v
A1 N.2 mn:uamqmmma'imsmmimtmaza VYoHAANNBNHBNFIAN qmi‘lﬂﬂis‘lllﬂﬂ

IT:RB JT:WB JT:YB JT:GB JT:BB
N 50:50 50:50 70:30 50:50 50:50
AnuSun Aot (n5W) 1.9749 3.3801 3.2144 1.5023 2.4607
TusAuvenansudi(nu) 17.5222 19.4105 21.3015 20.4283 20.1992
lysfuvesnandudi(ns) 3.2510 3.5144 8.8576 2.7606 2.8624
a5 Iy lamsandndusni(nsy 74.0010 71.4241 63.8612 72.4930 71.7233
idwdnsun(ns) 3.2510 2.2709 2.7653 2.8158 2.7544
lvemswansuai(ns) 3.9673 3.5144 4.0939 42513 4.3207
uaaFouNanA i (Haansy) 73.8357 10.2730 93.7611 79.5049 41.0464
Hoalesandnsuai(@aans) 4292386 | 196.8083 | 437.2635 | 388.6905 | 4552914
MAnHARSua(Haani) 4.4081 8.0021 9.2897 7.2879 13.2321
Ineziiunansuai(laaniy) 0.2975 0.3785 0.5239 0.4196 0.3078
IsTuranundasudi@aansy) | 0.7824 0.2812 0.1372 0.1712 0.1188
TuezFunandan(daaniy) 3.1959 3.1360 2.8301 3.1471 2.4844
wismAlaunaas?) 3953514 | 3949683 | 4203692 | 396.5305 | 3934517
Jndudnaasudi@aaniy) : . 4.5368 i -




J Q'I \J = V a ﬂ' \J
mIin N3 mﬂquumqmmmﬂmmmm’umnza mannqﬂmﬁué’u qﬂi‘ll‘{ﬁllﬂi
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JT:RB:S:C
50:50:5%:1%

JT:WB:S:C
50:50:5%:1%

JT:YB:S:C
70:30:5%:1%

JT:GB:S:C
50:50:5%:1%

JT:BB:S:C
50:50:5%:1%

4 2 9 o
AINUFULTUAU (ATU)

10.7727 10.3953 10.1595 10.5368 9.4991
TushuvesiagauiEudu (n$u) 15.0001 16.9340 18.6034 17.4529 17.6416
1mﬁumaﬁmq§m‘§uéfu(ns‘m 2.7830 3.0661 7.7356 23585 2.5000
a5 1u lansaudu(niu) 63.3493 62.3116 55.7746 61.9342 62.6418
Bsudu(niy) 2.7830 1.9811 2.4150 2.4057 2.4057
Toomnsisuduniu) 3.3962 3.0661 3.5755 3.6321 3.7736
unaideusudu@adniu) 63.2078 8.9623 81.8826 67.9248 35.8492
Woarlesmsududiadniu) 367.4543 171.6988 381.8856 332.0768 397.6431
mansudn@ainiu) 3.7736 6.9812 8.1132 6.2264 11.5567
Inezfiusududadiniy) 0.2547 0.3302 0.4575 0.3585 0.2689
5 Turadusududaindu) 0.6698 0.2453 0.1198 0.1462 0.1038
TuerFusudn@aaniu) 2.7359 2.7359 2.4717 2.6887 2.1698
SariuFisuaudaaniu) - : 3.9620 : -
ﬂvwmméuﬁ'u(ﬂi"u) 4.6394 4.6394 4.6394 4.6394 4.6394
NaHCO33 (i) 0.6725 0.6725 0.6725 0.6725 0.6725
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A151 N4 MAuEAsamMalayimMIdudasd vewdnsamisnangian gaidymas

JT:RB:S:C
50:50:5%:1%

JT:WB:S:C
50:50:5%:1%

JT:YB:S:C
70:30:5%:1%

JT:GB:S:C
50:50:5%:1%

JT:BB:S:C
50:50:5%:1%

AU AuHAn Al (N3W) 2.6124 1.8349 2.1387 1.9537 2.0107
TusAuveenanfani(niy) 16.3719 18.5518 20.2643 19.1273 19.1013
lyfuvesnanfaai(ni) 3.0376 3.3590 8.4262 2.5848 2.7069
my lu'lansananduai(niu 69.1429 68.2645 60.7540 67.8762 67.8250
HaRSa(nI) 3.0376 2.1704 2.6306 2.6365 2.6047
Tyomswansuai(nsy) 3.7068 3.3590 3.8947 3.9806 4.0858
unaBsuHan SR (daansy) 68.9885 9.8185 89.1929 74.4415 38.8155
oaWesandnsuai(@aaniy) 401.0598 188.1021 415.9795 363.9364 430.5456
manHanS N (dadniy) 4.1187 7.6481 8.8375 6.8238 12.5129
Tneiundasuai@aaniy) 0.2780 0.3617 0.4984 0.3929 0.2911
I5Tura Tundnsan(dadniy) 0.7311 0.2687 0.1305 0.1603 0.1124
luezdunandun(Taaniu) 2.9861 2.9972 2.6924 2.9466 2.3494
wiu (Alaunane?) 389.6520 397.8267 420.1235 391.6152 392.1601
JduGnaasun@aaniy) . : 43157 | -
ﬁwmwamamﬁ’mcﬁ(ni"n) 5.0637 5.0826 5.0536 5.0845 5.0233
Na2CO3HARRMRA(NT1) 0.7340 0.7367 0.7325 0.7370 0.7281




LY d X
MIN 1.5 MIndganyaazanuwneilylulaseny

LY

Feydnuel ANUWINE

GB gasgnidesrauduien

RB qATgnIABIHANT LAY

BB qaIgniietHEI

YB qasgnifeeraudanies

WB gaIgMIfeENaNEI)

Bean (%) 56151?1"3145’3

Rpm ANNIT TR UVBIANG 50U/

MC (%) mm%uﬂmwﬁmﬁwﬁ (moisture content)

BD (g/em’) AMUNUUUTIN (Bulk Density)

ER (111) 9ASIMIAINVYIUA 2 (Expansion Ratio)

WAI (g/g) mmmmsn‘lumi@ﬂﬂfmfw (Water Absorption Index)
WSI (%) anuannsalumsazaei (Water Solubility Index)
L* AIME219 (Lightness)

a* AT UTLAS (Redness)

b manuiudinies (Yellowness)

Hardness (Kg/mm’) AANULTIVBIHAA S N

Toughness (Kg.mm/mmz)

o Jd

AU EIVDIHAAN BN

Crispness (no.peak/mmz)

AININNTDUYBINAAS N

Bowl life (s)

ANuEIsnluMsanud?
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31.‘ 9. 10 !ﬂ%ﬁQHammer mill
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31] %.13 1A309 Texture Analyzer §'u TA.XT Plus

31 v. 14 n509%Ad
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31/ v. 16 1n509 Hot Plate
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31 .18 1psitly manles wuvidnea

76



¢ 3 <
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