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Research Title: Resistant starch content in legumes cultivated in Thailand and effect of :thennal
processes on resistant starch content and thermal properties
Researcher: Dr. Naphatrapi Luangsakul and Miss. Chariya Suksawat

Faculty‘: Agro-Industry Department: : Agro-Industry

ABSTRACT

i

Tjhe aim of this work was to study the resistant starch con:tent, physicochemi;cal and thermal
properties of legume flours and starchs. Five types of legume ﬂours‘; and starches were: studied, pigeon
pea (Cajanus cajan), cowpea (Vigna unguiculatajred kidney bean (Phaseolus vulgc"zris), mungbean
(Vigna radiate), and black gram (Vigna mungo radiate). The resulits showed that the found resistant
starch content in the legume starches are higher than those in the 1eg}’1me flours. Pigeon pea flour and its

|
starch had the highest resistant starch content, 16.06% and 16.21% :respectively. Red k:idney bean flour

and starch showed the lowest value of peak viscosity, final viscosit)l'/ and setback (p <(!).05), comparing
to otTer studied legume flours and starchs. This inferred that the gél of red kidney be?n performed the
softer cooled gel. compared to the others legumes. The highest enthalpy value (AH) yvas found in the
cowpéa starch (13.24 J/g), while the lowest of value was found in the pigeon pea s;tarch (8.10 J/g).
Moreover, the effects of thermal processes from the hot air oven, autoclave and fmicrowave were

studied. The results showed that the modification by using thermal processes affected the resistant starch
|
content in the legume flours greatest those used in the legume starchs. The modification by using

microwave in legume flours by microwave and by hot air oven in the starchs increased the resistant
starch content more than other studied methods. The modification in the legume flours by using

autoclave darkened the flours and decreased the viscosity of the flour and starch slurries.

Keywords : resistant starch, physicochemical properties, thermal properties, legume flour and starch
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Pnaamiymudos 1.00
Yinamnni 0.00 1.00
Wnalilsau -0.50 -0.50 1.00
Paunalviu 0.48 -0.03 0.02 1.00
Paunaelilaa 0.09 0.21 -0.19 0.80 ** 1.00
Vunaamiy -0.14 0.82 ** -0.63 -0.03 0.42 1.00
WBanadaoins 0.66 * 0.02 030 0.26 -0.66 * -0.26 1.00
L* -0.14 0.31 -0.58 -0.81 ** -0.51 0.42 0.33 1.00
a* -0.24 -0.89 %% 0.78 ** 0.11 -0.08 ~0.77 ** -0.25 0.43 1.00
b* 0.05 0.65 * -0.34 0.62 0.84 ** 0.71* -0.51 034  -046% 1.00
AMILE 0.05 0.65 * -0.34 0.62 0.84 ** 0.71* -0.52 034 | -046*  1.00** 1.00
e 0.17 0.94 ** 0.72* 0.08 0.33 0.86 ** 0.02 024 ) -0.94% % .72 %% 0,72 % 1.00
i -0.08 -0.32 -0.05 085 %%  -0.86%* 40.32 0.57 0.73 * 012 089 ** -0.89**  -04] 1.00
PT 0.73 * -0.07 -0.13 0.08 -0.38 -0.40 0.83 ** -0.08 -0.08 -0.35 -0.35 -0.07 0.24 1.00
PV 0.29 -0.29 0.62 0.32 -0.09 -0.14 024 0.02 -0.11 -0.30 0.26 0.27 0,24 001 1.00
BD -0.55 0.57 0.06 0.72 -0:50 0.36 0.09 0.55 -0.41 -0.09 0.09 0.35 0.34 016 0.71* 1.00
FV -0.44 0.29 0.66 ** 0.20 0.13 0.01 -0.35 -0.52 0.12 0.31 031 0.03 -0.49 0.19  085* 040 1.00
SB -0.71* -0.38 0.81 ** 0.17 0.27 -0.27 20.79%* <057 0.67* 0.06 0.06 -0.51 -0.35 -0.57 0.13 -0.06 0.59 1.00

+ danuduiusnunszanisdiny 0.05

=1 v v du A & e o
** UANMUAUNUS :Smuﬂdzcm43m_m_ 0.01

A ad - - ;
PT Ad @E._,_m.__,__mu:._mc::u_mgu._:::m (Pasting temperature)
PV fiD mﬁ::mmdaas (Peak viscosity)

0 o

BD mw maw.um_._ﬂﬂ_ﬂﬂ._m_d@a_tﬁtﬂa (Breakdown)
FV fip AuMiia ﬂs._m_i (Final viscosity)

SB A AIN13AUAI (Setback)
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Wunaamiynudes 1.00
Wananmiy 0.70 * 1.00
Wnallsdu 0.08 030 1.00
Yanarluiu -0.05 0.29 041 1.00
Wnae:lulaa -0.82 %+ -0.41 -0.04 -028 1.00
Wmnaamiv -020 0.19 -0.52 -0.24 0.07 1.00
Wnadoeims -0.06 0.62 0.34 035 035 -0.09 1.00
L* 0.02 -0.47 046 -0.95 ** 0.20 023 0.61 1.00
a* -0.10 0.59 20.55 0.74* 0.09 <0.12 083**  -088** 100
b* <013 -0.52 0.12 044 -0.38 -0.15 0.63* <0.10 0.23 1.00
AN .13 -0.50 0.08 0.46 -0.40 -0.12 -0.63 0.11 022 1.00 ** 1.00
A 0.02 .66 * 0.5% 0.68 * -0.06 0.08 086 %% 0.86%*  «099** 034 0.32 1.00
friinNIN 0.05 -0.20 0.36 -0.99 ** 0.36 023 025 091 %% <065%*  050* 052 059 % 1.00
PT 0.95 ** 0.78 ** -0.04 0.14 0.79 ** 032 0.06 -0.17 0.09 -0.10 <0.10 0.15 0.12 1.00
PV 071* .77 ** 0.19 0.33 0.31 023 -0.33 -0.14 -0.09 073% < 072+ 020 0.40 .64 1.00
BD 081 ** 079 * 0.04 0.33 0.39 0.02 -0.25 <017 -0.03 067+ 066" 0.14 0.40 075* 097 1.00
FV -0.31 0.68 * 057 0.06 0.04 <053 -0.60 0.17 -0.44 074 % 071+ 0.54 -0.13 029  082%=  068* 1.00
SB -0.07 -0.59 0.64* -0.01 -0.17 .53 068 * 025 0.56 0.75*%  072* 064+ -0.08 009  067* 051  096** 1.00
ol 0.99 ** 0.62 0.14 -0.13 0.82%* 020 20.17 0.13 022 -0.09 <0.08 0.15 0.13 093* -068* -0.78*  -024 0.01 1.00
T, 0.78 ** 0.38 026 0.30 0.86** -0.56 .29 018 0.2 043 0.43 0.12 -0.33 080** 013 030 027 046 079 ** 1.00
T 0.64* 0.50 -0.20 0.68 * 0.88** 0.25 005 0.57 027 047 0.48 027 20.69* 073 * 011 <0.19 -0.01 0.14 061 084% 1.00
An 032 0.03 069*  0.81* -0.10 0.34 026 0.76* 0.62 0.38 041 0.58 .82 ** -0.20 032 0.45 -0.16 -0.26 0.34 -0.14 039 1.00
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PV fiD AMNTIAGIEA (Peak viscosity)
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BD _m.m_ Saj,_m—_ﬂjﬂﬂaedwﬁ:s:ﬂa (Breakdown)

FV fia ANumMtiaganio (Final viscosity)

SB D AN15AUAD (Setback)
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IsmInaus L* a% b* 1
: (chroma’) (hue angle) ANV
ABINAILAN 87.480.50°  0.58+0.05'  9.42+0.08" 9.44:&0.08:" 86.46:030"  |84.3240.38°
M358 85.8240.23°  1.6740.05°  13.5420.09" 13.6420.09° 82.98+0.17° [80.3240.17°
ndoilnnuaule  78.88£0.61°  5.0540.03°  15.7620.06° 16.55io.ols“ 722420.12°  |73.170.46"
‘luTﬂmrN ’ 86.95:0.39"  1.38£0.02°  11.24%0.14°  11.3240.14° 83.024£0.04°  |82.720.31°
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L+ hiuananussniiisd vy n19ada (p20.05) A1Aw
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(pasting temperature) ¥l anmundunIsdanls Tasdinise vazudlen ldrunsaanlsian
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' | W " Ao g A A Yy doT Ao Yy oy &R o
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1 o/ 1 Q‘ 3 ]
1o uazmsldluTasinvlazinidana 1 muiu (p<0.05) Arnnuniiagaga (peak viscosity) yoauile

'
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ajunaauls Tasmssuiinminngane 69.34 RvU varzi udladmuinaauntls Tasniildmideils

A4

anuau lelimanunilagagadosiigaie 4.79 RVU (p<0.05) dmsummsuanaaisveaiiauily
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'
o a [ ]
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UANANAUDY NN UIAIAYNINTDA (p20.05) HAUDIITNITANE ﬂ“lﬂumiﬂﬂuﬂiuﬂmmn ‘Yﬂblﬂ
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d 1 1 o @ o <
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(Gonzalez 11 Pérez, 2002)
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~ pasting viscosity (RVU})
Emadnus temperature

! 0) peak viscosity breakdown ﬁnfxl viscosity setback

i i
AIDN nfm]u 80.48+0.60° 51.96+0.18" 0.80+0.18" 10:2.83:hl 41 51.67+1.06°
Moy } 79.58+0.53° 69.34£0.47" 12.7540.24° 7%.50&1.88" 21.92:1.18"
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pasting viscosity ([:(VU)
Bmadauds  temperature |
l 0) peak viscosity breakdown final viscosity setback
ﬁaama:muau 78.1040.35°  367.50£10.25°  135.2546.01° 839.79:4.65° 12(7.54+7.37°
5o 77.6040.00°  321.4240.71°  115.00£1.06°  370.75:6.48°  164.34%6.13°
niollaniwdulo  85.1840.53°  2202945.01°  25.80£2.65°  299.92+7.66' 10'5.42i0.00d
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4 o ' ' wa ) i o
ﬂﬁNﬁ 4.27 Hamm?%'mmmnhmm ADTUUANNANUIDUVDITATITFIINDINY

ad o T, T, T. enthalpy
Ismaaauls .
C) C) C0) /A H amn3)
A019IN TN 66.58+0.27° 75.11£0.15" 85.59+0.39" 13.24+0.30"
M0 69.0140.16" 74.3140.28" 82.28+0.28" 8.25+0.09°
nitotlannuaule 78.6140.09° 84.26+1.51° 90.96+0.13"° 9.66+0.16
Tulasio 68.71+0.22" 76.45+0.39" 84.38+0.05° 9.39+0.13"

e

wneia AundsiisionysmanulunaufnfuaashiianuianannuediisdiAyneaia
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(p<0.05)

433 DAIHa N
S5 IMaas YUY (resistant starch: RS)
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84.59+0.62° 3.2940.11° 15.76£0.28°  16.10+0.
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Abstract ’

| The aim of this work was to study the resistant starch content and physicochexqical properties of

fivi fypes of legume flours (red kidney bean (Phaseolus vulgaris), mungbean (Vigna radiate), black
| {

gram (Vigna mungo radiate), pigeon pea (Cajanus cajan) and [cowpea (Vigna urjrguiculata)). The
i

ﬁ
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results showed that the resistant starch content of pigeon pea, red kidney bean, black gram, cowpea and

mun

sbean flours were 6.2, 5.4, 2.8, 2.3 and 0.9% db, respectivelyl Red kidney beanland black gram

flours fhad the highest total dietary fiber content (17.8% db). The amylose content Jand total starch

cont
resu
73.4
resp
132.

nega

Keyy

ent of all studied legume flours ranged from 22.3 to 28.3 and 26.7 10 31.1% db, respectively. The

ts of pasting properties showed that pasting temperature of all|studied legume flours ranged from

to 82.5°C. The peak viscosity of cowpea and red kidney bean flours were 676.0 and 104.0 BU,
°ct1vely, while the Breakdown of mungbean, cowpea and black gram flours were [179.0, 135.0 and
0 JBU respectively. Regarding the setback, it was found that black gram flour exhibited the

tive value, inferring that its cooled gel was softer, compared to§ than of other studied flours.
| |
vord: legumes flour, amylose content, resistant starch, pasting properties
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Table [t ‘Moisture, amylose, total dietary fiber (TDF), resistant starch (RS) and total starch content of

| legume flours.

Moisture Amylose TDF RS Starch
Samples ‘
T 4 (% db) (%) (%db) | (%db) (% db)
Pigkon pea 7.21%1.23° 26.2940.15° 14.7540.06" F 6.16£0.15" 29.7240.05"
z .
Cowpea 5.250.32" 26.20+0.09" 10.80+0.54° |  2.31x0.01" 26.720.30"
| |
Red kjdney bean 5.7240.26" 22.30£0.07° 17.78:0.28 | 5.39+0.06° 28.2240.26°
|
Mungbean 7.67£0.17° 28.34+0.03° 8.45:0.25° | 091£0.01° 31.07+0.84°
Black gram 7.3740.45" 22.960.13° 17.82£0.67° | 2.7540.04° 28.7240.73"

Lb.c | . . . . R .
™ means with different superscripts in a column are significantly difference at p<0.05

1 |
‘ !

Table 2‘ Pasting properties of legume flours.
i
i Pasting Viscosi ‘ry (BU)
Salllnplcs temperature
1 ©C) Peak viscosity Breakdown Consistency Setback
P géon pea 79.454021°  466.50+0.71" 25.00+1.41° 92.000.00° 28.50+0.71°
|
:oi]wpea 76.55£0.35%°  676.00+1.41° 135.00+5.66" 264.50+4.95° 56.50412.02°
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