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O Why study chickpea flours?

Implications:
¢ Value addition to chickpea in developing new
ingredients
** Breeding programs, developing new varieties
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- Australian Chickpea exports by country e v

o

Nov 2014 — Oct 2015
'
(tonnes)
S M India
gt M Bangladesh
48,140 M Pakistan
M United Arab Emirates
M Nepal
et e M Other (29 countries)
Total Tonnes- 678,607 -y

Source: Pulse Australia :www.pulseaus.com.au
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\‘/ Chickpea Samples
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. Chemical composition of chickpea flours

“~’
Protein (wb%) | Protein (% db) |Moisture (%)| Ash (%) [Fat (%)| Dry matter (%)
Alstralian Varieties
Amber 27.3 9,07 6.10 2.49 4.8 93.90
Boundary 24.5 /26.18\ 6.40 2.45 4.9 93.60
HatTrick 24.3 25.88 6.10 2.41 5.1 93.90
Slasher 24.6 26.23 6.20 2.70 4.6 93.80
Bangladeshi Varieties
BINA-2 19.35 21.29 9.12 3.1 ND 90.88
BINA-3 21.4 23.96 10.67 3.2 ND 89.33
BINA-4 22.1 24.55 9.97 3.08 ND 90.03
BINA-5 19.95 22.11 9.76 2.9 ND 90.24
BINA-6 21.59 24.08 10.34 2.95 ND 89.66
BINA-7 23.78 26.72 11.01 3.02 ND 88.99
BINA-8 23.8 26.62 10.60 3.01 ND 89.40
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___~ " Dietary fibre of chickpea flours F°'fGCE
) Insoluble DF (%) [Soluble DF (%)| Total DF (%) |IDF/SDF
- Australian Varieties
Amber 10.73 3.39 14.12 3.16
Boundary 13.25 4.76 tl/S\D:r 2.78
HatTricK 9.93 5.88 4581 1.69
Slasher 12.28 4.22 16.50 2.91
Bangladesh Varieties
BINA 2 10.61 5.30 15.90 2.00
BINA-3 12.19 4.38 16.56 2.79
BINA-4 11.62 4.52 1614 2.57
BINA-5 11.77 6.60 _ 1886 | 178
BINA-6 11.22 8.14 N\ 19.36” 1.38
BINA-7 13.52 7.98 [21.50 1.70
BINA-8 10.67 5.68 | 16:35 1.88
4 \ g e \a,
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.h/”?CoIour of chickpea flours

—

Variety | L-value |a-value  |b-value |h-value | c-value
) o Australian
Amber 89.10£.02 | 172401 2099+01 |149£00 | 210601
Boundary | 8914403 | 158406 2015632 | 149800 [ 2022431
Hatrik 88.66£.07 | 176403 2254812 | 149501 | 2261811
Slasher 89.02¢.17 | 191£02 2257420 | 149500 | 2265820
Bangladeshi
BINA-2 88.46:0.05 | 170003 | 20761001 |150:00 | 22824001
BINA-3 8821:0.01 | 1801004 | 23714023 |150:00 | 23.78:0.23
BINA-4 88.12:0.00 | 1411002 [2258026 |151:00 | 22.63:0.26
BINA-S 832910.14 | 8461007 | 21001025 |119400 | 22.6440.25
BINAG 88.05:0.16 | 1398004  [22794018 |151:00 | 22.830.18
BINA-7 88281006 | 1358003 | 21774013 |151:00 | 21814013
BINA-8 8785:0.12 | 1364004 | 20668022 |151:00 | 2270401
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_Flowability of chickpea flours

S FGC

N

/ ~
Variet

N Tapped sCraT tre
4 Bulk Density | Density Carr Hausner -/
kg/m3 kg/m3 Index Ratio Flowabilit Cohesiveness
N Australian
Amber 379.33 540.61 29.83 1.43 Poor High
Boundary 385.33 558.48 31.00 1.45 Poor High
Hatrick 394.27 540.10 27.00 1.37 Passiable Intermediate
Slasher 396.60 566.57 30.00 1.43 Poor High

Bangladeshi
BINA-2 354.5
BINA-3 378.42
BINA-4 375.2
BINA-5 368.85
BINA-6 360
BINA-7 381.15
BINA-8 383.92

u . -

Less cohesive More cohesive
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Pasting properties of chickpea flours
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) '%/A pasting properties (cP) of chickpea flour
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N

» 7/ ™\ N\ /N
Variety / Peak 1 \ Trough 1 Breakdow F}‘al Viscosi\ Setback Peak Time Pasting Temp
/ \ \Atﬁtralian \

Boundary 113.88i3.12V 104.71i1.4i 9.17£1.65 142.3812.41 V 37.67.94 9.90+0.04 74.00%.57

Amber 89.21+0.18 | 86.3410.5’ 2.88+.77 114.50+¢2.72 | 28.17+2.12 | 10.63+.14 74.400

HatTrick 108.75+2.01 || 97.2141. 11.54+.65 || 130.58+1.41 || 33.38+.06 9.37+.05 72.350

Slasher 99.54+0.30 |}94.75£0.71 | 4.80£0.18 ||} 123.09£1.89 |} 28.33£1.77 | 10.30£0.14 74.550.78

Halgladeshi

BINA2 89.67+0.35 | 82.17£1.83 | 7.50+1.17 105.50£0.59 |} 23.34£0.94 9.57%0.05 73.980.04

BINA3 91.59+2.35 | [88.50£1.17 | 3.09£0.59 | |} 115.17+¢2.71 ||26.67+0.94 | 10.17+0.33 74.95%0.28

BINAA 85.13+1.70 |}81.67£0.35 | 3.46+1.36 105.3810.29 |] 23.71+0.06 | 10.00%0.38 74.9840.32

BINAS 85.5442.18 |[}80.96x2. 4/ | 4.59+0.59 101.13+4.07 | 20.17+1.29 9.93%0 74.55%0.28

BINAG 98.55+0.18 [ 91.88+0.0 6.670.12 124.17+2.60 / 32.2942.53 9.80£0.10 73.7840.32

SINAT 97.79+1.00 [| 86.71£0.88 11.0910.12/ \114.09i2.00 / 27.38t1.12 | 9.7410.09 | 74184032
98.7911.8 92.13£1.00 |\ 6.67+0.8 20.6710.5 28.55%1.59 9.87%0.19 74.78%0.60

BINA-8 12
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) chickpea flours by particle size -
Particle Size (um) | Peak Viscosity (4 Final Viscocity (cP) | Setback viscosity (cP) | Pasting Temp C
~ Boundary
Not seived 113.88 142.38 37.67 74.00
212 106.04 127.17 31.33 73.75
a0 116.71 140.21 33.38 73.15
64 135.50 173.29 50.54 72.35
Amber
Not seived 89.21 114.50 28.17 74.40
212 87.04 112.67 27.75 74.58
a0 97.46 125.34 30.13 74.55
64 104.25 133.55 33.08 74.15
Slasher
Not Seived 99.54 123.09 28.33 74.55
212 90.38 113.00 25.55 74.98
a0 102.63 128.25 29.96 73.98
64 122.42 159.21 43.29 72.73
HatTrick
Not seived 108.75 130.58 33.38 72.35
212 99.29 117.42 28.96 73.20
a0 108.63 132.25 33.38 72.55
64 125.84 158.50 44.00 72.53

Particle size mmmm) peak and final viscosity e >
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Bounéfary "

(9/mm) (9.mm) (9)
Australian
Amber 20.74+1.0  373.41+18 115.64+1.0
HatTrick 23.20£1.0 358.68+10.0 126.61+1.2
25.47+0.9 396.45+9.0 132.2745.0

Slasher 24.20+0.9 338.68+0.98 116.61+3.0
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11111  Thermalsehaourofchickpea four:D5C - G

v Variety Tp(C)  Tc(°C)  AE(g)  TeTs

Amber 6fl.5910.13 69.43i0.34 75.28+0.24 ?{.5810.17 10.69+0.24
“““““ L e L )

Boundary 00+0 09 69.70+0.17 75.08%

\\Hmw

HatTrick j3.85¢0 74.7110

- 68.8520

 Slasher 64.I‘BMWWMmmw 69.05+0.13  74.98

~Bangladeshi
= 0 e L
BINA-2 €

BINA-3 68.19+0.16 73.17+0.16 78.26+0.11 10.08+0.05

BINA-4 6fff7.4®mmmm‘mh 7?.5\mmmwmmmwNmvmwumm‘ma‘io;17 5 3mmmmmwmmwwmmmmo.?5 T/ IMIR A0mmng

BINA-5 67.92+0.11 73.02¢0.12  79.22+#0.04  5.18%0.17

11.30+ND

BINA-6

BINA-7  67.37+0 72.10+0 78.00+0 5.51+ND 10.63+ND

~ BINA-8 5310 11+0 80.0i 70+ND  11.53
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’ Oil and water absorption capacity of chickpea flours
L
Varieties g oil/g flour ;Tolax;vater/g Oil absorption of different varieties vs particle size
— Particle
0.99+0.01 0.8 size asher Amber  Boundary HatTrick

0.93+0.02 : WV )’ Njl absorbed, g/g flour
0.9+0.05 °5+0.05  0.80+0.03  0.81%0.05
0.97+0.08 07  0.70£0.02 0.72+0.03
0.85+0.01 2 0.80+0.02  0.72+0.04

BINA-7 0.84+0.° 9 +0.03
BINA-8 0.85
Australian
Amber 0.85+0.Q”
Boundary 0.80+0.
HatTrick 0.81+0.0
Slasher 0.84+0.05
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« ~ Chemical composition of Australian and Bangladeshi chickpeas
are different

-protein and fibre

e Pasting properties of cooked chickpea flours are affected by
variety

-Some Australian varieties produce higher consistencies

-Particle size impacted pasting and gelling properties significantly

 Thermal properties:

Gelatinization energy and temperature of Bangladeshi varieties were

higher and can affect processing time and nutritional quality (Gl)

e Bioactive compounds (e.g. Total Phenolic Content):

Bangladeshi varieties were richer

e ’
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