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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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RN AnNuNE  Auaad Al
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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Tulnsnd wiietan e

daed 130 10H witathan uduile

i 4.3 anvazveadls (n) uazamiy (v.) ndamuirumsdauilsTasisane

- gulANNANUNiia (pasting properties)

P wa - A Y & ' oAw an
M13199 4.25 uaasauiianmsn/asulasnnuniiaveanilsnaqunaanls Tasdsnis

v 4 P

] P=1 o Yy & 1 oA o ' ad A
a1 uisuieunvuilanui lddunisaanls Taswua gaungiGunldsumlasnnunila

S’n'Jld'l o {

(pasting temperature) Yo auilanmuiriumsaauils lasasnison nazuilen lurunsaauilsiia

[ a [

' { | & ' Ao o a A Y & oAw Yy Y &
l]1Jlmﬂ@l‘l\iﬂﬂﬂﬂ']ﬂll“ﬂﬁ']ﬂﬂ]ﬂ"l\iﬁﬂﬂ (p20.05) Yuen llﬂ@ﬂjwuﬂﬂﬂllﬂiiﬂﬂﬂ151‘ﬂﬁMﬂuﬂﬂ’l’]ll U
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1 o | Q‘ 5 | §
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=<

aunaaunls Tasmseulinminigane 69.34 RvU vz ullsgmjuiaauils Taonisldmidoils
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L [ LY o o U =~ '
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uanAnUBENITEdIAY MDA (p20.05) Havoadsmsa1en AlFlumsaautlsuiladanu il
) ' 1 ) ) ' o @ o =
uflamanuiiainnunilagaiie (final viscosity) tazan1sauaIveauilandari 11y (setback)
' ax ' d’ o a o q ¥ v a o ' o
anad aaIN wmsaes A¥lumsaauntls TnahlimstaGoadilvdveses luTae naanms
o q¥¥ Yy & o - X [ Y A ¥ < 1 A o Ay
mlhindladudraaunadiu1dhia Jatuu Tiuianuwilagaie saudesninmsauaiildezaaas

(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"
wilpila njmﬁu‘la 89.27+0.38° 4.79+0.30° 0.46£0.07° 7.46£0.41° 3.1 j3jco. 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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A1519N 4.27 Hav0 1 MIAALIA199 ABAUTANIIANLITOUVBIAAITFIINDINY

18 T, g T, enthalpy
Ismaaauls .
‘0O 0O g An (a/n31)
A019IN TN 66.58+0.27° 75.11£0.15" 85.59+0.39" 13.24+0.30"
M301 69.01+0.16" 74.31+0.28" 82.28+0.28" 8.25+0.09°
nitotlannuaule 78.6140.09° 84.26+1.51° 90.96+0.13"° 9.66+0.16
Tulasi 68.71+0.22° 76.45+0.39" 84.38+0.05° 9.39+0.13"

q4a o a . @

wineta Aundsinaonyiaiulunnauiedaasihiianuiananiuedited Ay neaig
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(p<0.05)

433 0AIHaN
S Smaaas ymueey (resistant starch; RS)
ac d' Y o ' =Y ' [ ; 9 L4 4;4
Hav035n 1SN 1FaanlsaelSumaaisynusesveauilauazamizoinna uag
a2 LEAINIA1319N 4.28 Taswun USumaas snudesvoauilannouainalanaanls lae
oy IV a0 “ A b 4 Y v o w
Fmsou uazms 19 luIasniliainngane Sevar 22.59 uag 23.72 Vo R IMUNIKL AwW@aIAY
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£ ' - @ o w aa ° a 1 a‘ o 4 u'/
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' P ' ' o ° ¥ = < a A Pl
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' ' A v o W 4' =1 @ Y v 4 4' (] @ 4
ugevannntniisdnn enfSeuimsunumedamiyn hikumsaaus (p<0.05) Tavaa3y
o an 5 1Y =1 ' v
Aeanls Tas3imsov mslamdeiiennusule nazmsl¥lulasndlils naamsmudesio Sou

Az 10.49, 420 1A 2.58 YVHIIHINIHL AIUE1AY
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- pandsznounan
an —Aq Yo ' o “ Y & o
HavedInN 15N lgaanlsneoanlsznoumaniveailaannnaIna 29 LaTAIAI
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vonminut dmsulsumes lulag uazfSnaaamssnanuaveailanuainarsidiuns

) - -1 a 9 a A (T a 4
aanlstifsnamuiu vauzi Usnalvomsnamuainfiinaasasosninisdraynnana 1o

asuisunuatenanilannaaralaGuauin lidunsamls (p<0.05)



M3

!
i

HAINAN

st W T 1 o 1 Y '
28 HaredIsMyaalsaieg astSunaaaisynusesyoailuazaaisy

47

3107

=
Q‘T 4

i

|

|

|

‘ acd w

‘ Ismsaauds

d :’ v
Binaemssnudes (Sopaszvoaivminus

d
4 AN

#2081

|
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5.3940.06° 13.714£0.24

22.59+0.81° 10.49+0.04

c

6.50+£0.66° 4.20+0.20

23.7240.15 2.58+0.05
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W

4.3840.10° 28122+0.26° 7.78+0.28"

—

4.9940.05" 44514038 15.2140.34°

b b
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o a [ a {
mama‘mmu 7.09+0.01 11.550.05° 96.83£1.01 16/55+0.45
n150 5.50+0.01° 11.890.04° 43.7622.73" 1812340.37°
NUOUIAIUAU 10 7.08+0.01° 11.9240.07° 65.970.19° 20/61+0.54°
" b c ¢ be
13 7q517W 6.49:0.02 11.2240.01 52884107 l7.i52i0.59
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‘ 'Y 2 - A 2 9 o o o
mmelm (chroma) A URVTY HiNDuaaralsnaas Iaon

(p<0.05)

- NAUATAYIAIINU

P v 1 v v [~ o
1% 4.31 Tagwu1 A1A10a19 (L*) a1l uauag (+a*)

|

| a0 Y 2o [ et ~
‘wma’nmummﬂuﬂﬂﬂﬂ‘lﬂi’hﬁmsmaq nAanag vz

vipuiiqn (84.59) uazlisnnuduimnniign (78.23) dawald

v
ar
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Y4

| ax ' 4:; w
(77.72) mu 1de TaedTmsanag aldlumsaaudsuile

M199) LEAAIAINTWA 4.4 .

ane Wen3vuifeunudlog1anIungy (p<0.05) FaTvo UL

N 431 HAYBIIBMIAALLTAN ABMELDATTALYIIY
|

navo 35N 1Faanlsaeniauazartinu1Iveail9a1naual

HazAURAT (hue
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angle) voaudle

i g = A
AR UEIYAD
9| a ::slld LY
ulariauuany

wmanaevi il

AAINANANIY

9 &
9411199100 IUAIY
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ﬂwuemmmﬂu'lwmmm
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UAUVIITIY
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NUARTUAIY

msaauls lae
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L* a* b*
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| a
ANBYT
a)

! =)
Rl

(hue angle)

e =l
AYH

ANNUTI

ADE

3d

TusTe

9127£0.53"  0.34£0.02"  8.15£0.13°  8.1620.

b

89.67+0.32°  0.98+0.04 13.26£0.38"  13.300.

84.59+0.62° 3.2940.11° 15.76£0.28°  16.10+0.

39
30°

d

3 87.5810.14°

b
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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' | 0.91£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 | . . . . .. .
™ means with different superscripts in a column are significantly difference at p<0.05

1 I
‘ !

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 79.455021°  466.50£0.71" 25.00+].41° 92.000.00° 28.50+0.71°
|
:oi]wpea 76.55£0.35°  676.00+1.41° 135.005.66" 264.50+4.95° 56.50412.02"
Red kidney bean 82.50£2.69°  104.00+11.31° 0.000.0" 63.5040.71" 64.00£0.00"
Mungbean 73.40+0.14° 416.00£16.97° 179.00+18.38" 192.50+3.54° 127.00+2.83°
Black gram 75.15£1.34°  470.50+38.89" 132.00£4.24" 94.5042.12° -36.00£1.41"
b rreafns with different superscripts in a column are significantly difference at p<0.05
|
| o & vl ' ' 2 9 s 9 dla a w o
uildwaearan luwuammsuanaatsveuiinuils (Breakdown) vz nuilagadedrdaduin

|
! 2 g P oy b A |a oA o gy
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v | Y v Y vy 4 A ) 4 |y Yya1 y
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v g a t s 3
uampmwui’hﬁmnmmmamm%’auqa (Agunbiade 101z Long, 1999) ﬂ’ﬂJJ?\Wl’J‘UﬂQU'ILL?l‘]Q
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(Agunbiade 1Az Longe, 1999; Adebooye 1Az Singh, 2008) AdtY Wemnananiinios naasn
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mawmsmﬁnn Fig.] Fugaadesunsvetoandse ﬂOU‘ﬂNﬂ] uazauvansilasundas
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Dim 2 (26.5%)
00
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Dim 1 (51.37%) Dim 1 (51.37%)

!Fig.l Principal component analysis: loading plot and score plot of PC1 and PC2 describing

thevariation among the different properties and overall variation among of five types of legumeflours.
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