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Correlation Analysis among Chemical Properties, Viscosity Properties
and Isoamylase Activities of Waxy Corn Flours
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ABSTRACT

The objective of this research was to study relationship among chemical properties,
viscosity properties and isoamylase activities of thirty inbred lines/hybrids/ commercial hybrids
waxy corns. The information of these variables could be used as basis for waxy corn variety
improvement. Pearson correlation coefficient was used to analyse the correlation between variables.
We found that total starch content had a positive correlation (p<0.05) with amylose content and
amylopectin content. The peak viscosity had a positive correlation coefficient (p<0.05) with
breakdown and setback. The Pearson correlation analysis of chemical properties and viscosity
properties showed that the total starch content exhibited positive correlation coefficient (p<0.05)
with the peak viscosity and breakdown. Similarly, the amylose content was positively correlated
(p<0.05) with the peak viscosity and the breakdown. A positive correlation coefficient (p<0.05)
was also observed between the amylopectin content and the peak viscosity and between the
amylopectin content and the breakdown. On the other hand, the debranching activities of
isoamylase displayed a positive correlation coefficient with the total starch content, amylopectin
content and breakdown but showed a negative correlation coefficient (p<0.05) with the setback.
Information on relationship between these variables could be used as basis for selection of waxy

corn inbred lines and hybrids for the stickiness texture under breeding program in future.

Keywords: waxy Corns, Pearson correlation coefficient, chemical properties, viscosity properties,

isoamylase activities
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100 0. TaavluraaanaaaIwazmLiiunyh
Unseain1nisnnseey AOAC official
method (2005) §eg9az 3 51
23 N1z Usnnueslulaguas
pelulamafiu
n153esneiusunueslalaguas
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Newport Scientific method (Newport Scientific,
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Tiddu flifignmgiivieaiiunan 15 unfl
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fulanrusingeslssed 2ue 08 luasau
f13azans blank vudeniu waldansazans
wulzleloesluaaiiunsurluiidion 10
wiit Wedudsmavihausesoulest aaniu
wawAnzasUiRsenflaisnnasasasutiouay
§138zae blank 1inAgANAuLEIfiAN
g12RAU 610 Wluuns sulumsihuiitm
fotwaz 3 51 nilsmhenasrheuassoulsd
Tolgasluaa vianwte Ysanaumealalasloauay
upalaladlnusarilsdvianaalaindniufiia
Funuiisndenlsfseveslalamaiulunanis
Fralwadrunieadlsoulasdleloasluiasd
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5. M3IATIERN AR
ihdayaravuamanaduiuslag

MIeTeilaanAs (chi-square) lagldan
fulszAnsanauiusuuuiasau (Pearson
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r = 0.90-1.00 TAUANNINANUSFINN
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1. ANUANINLAN FNLRANIMUAMINTLA LATTEAL
maieuzeseulsdlalzacluas

1.1 andAnieLAd

a7 nn1sUszAudsanundleenan
wuh flszdufianuuanseiuneaifagnefi
f1d Tasfusunuudlviovnasesiansg
Fnlwadrniiegiosar 50.33-82.57 1oy
wansimlwadnamilegnwasmugniedn (Wig
Wisuiiey) SUsnuuilegiauas 63.36-77.25
Wasinlwadrimiermeiuguifiyinnn
LLﬂaﬁawumag%aﬂa: 50.33-82.57 uaznang
ﬁﬁ'aiwm”nmﬂmgnwauﬁﬁ%mmuﬂaﬁy’wmag
foaay 58.87-81.59 (Table 1)

afiansaunysaaueslulas wuan
gauuansviunivaifog vl d1Any
Usanuezlalasiinlédaag3osaz 0.73-

(4

10.11 Tapwanasinlnadramiegnuaaiug
nmsdnfivSanuezlulas 1.68-9.46 Wa1ns
Fralwedrawismeiuguiiviinaeslulas
ag¥orar 0.73-9.21 Waryidnlwadnmies
annandusinueslulanoyfovar 3.25-10.11
(Table 1) Li et al. (2008) was Prez and Bertoft,
2010 ) 501U USanauazlalaaludilne
Framfleafifonas 0-8 Wath¥auarysuim
arlulamanAndusosas S lulassadosay
pp9USHnuuileiennn wudn Wa1sinlne
FunflenfiuSinueslulaadaduiosay 1.44-
12.24 Po9U5auuileionun
Pouiinsussfiugsinaeslulamwaiu
Tusatenuin fanuuanseiumeaiinodng
Alsd1Aunwadaduiu aw1sniadinan
azlulawmafuléSosaz 50.06-74.56 laananns
Fralwadramisagnuaniugnisdrfivian
arlulampfusosas 56.47-68.32 Na15inalue
Irnilaeiufuiivinueslilameiuloua:
50.28-73.76 wazwansinlwadnmisagnuas
fusuueslulaiwafuioua: 56.77-74.56
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(Table 1) watidpvazySunaues lulaiwafium
Anifhusouazse¥apazaasSinuudiaiosn wuh
Warstinlwadnwmilefivsinues lulameiu
Anufiuseuay 90.29-99.06 TavUBnnuuilonae
fisweunis@nwiadadnlnadrimisafign
Waf (mature kernels) fivSanauuileonan
wazUFanuez lulawmafuiiu3anugenniign
(Simla et al, 2010)
1.2. fuUANNAUANNTTR
AANaviagegn wuh Januuandne
funeadfetnefitiodd lnsmanuniines
Wamsalwednawilnegsswine 14.12-18046 RVU
wWarsiilnadrmileagnaasiugnisdndien
ANNVEIA 56.29-15354 RVU wasna1ysinilne
Frwteaeiuguiiimanamile 14.12-180.46
RVU Wamsilwednamileagnuan e
ilapgszring 61.04-114.65 RVU (Table 1)
Ansuandzaddauilnsaaiay
niaanas HuAIAMNLANAINTEHINNAN
vilagegauazenumiasgn drduenions
wansnzadiinuidelugenisiianuseunse
mIvsia Snsuandzaaiiauilmiadany
wilnanasfiaia wansin ubedunuansdou
Tsnniflagnldanniou azldaaifiansu:
wisrsaudenszéing anadasldiiarlunsviiv
IAnLaauNuT (A9 LazBiTeN, 2563) NIU
Apiinuin smsuanshzsadiouiioosans

v

1 lwad1misiauuane1e T uUN1IaaA

A 1

fisnagsrning 037-97.66 RVU lasraniiinilng
Tanilagnussniugnisddidiinsuandazesdin
uilvatseving 23.12-66.45 RVU wasinlwadn
willaaeiuguidiiinsuandizediauil 0.37-
97.66 RVU Waa3dnlnadnamileagnuaniiainis
wANAITBILEALTN 11.08-56.70 RVU (Table 1)
AU Feldannmasieszning
Ananilagaineiuanunidagega A1N13
Ausasfienadiiusidneuzideduia e
ThanusounduiouddenlHifuas uilendl

AnsAusasideduisvasuiltonamin
nsfudvilFiianissandiuzecluans
axlulas wazezlulawafuiueautle 16
Tasea$19lnmiannnsi5eenAn o9 anaInIs
lSumae uddeinud ansausaudl
dannuanseiunvaifstllisdAn A6
N3AUAI 6.29-60.70 RVU laananiidnalwe
FrmileIgnuaniugn1sfiAINTAU
10.37-23.29 RVU Wa3inlwadnmdeaane
WuguiidAIN13AUM 6.29-60.70 RVU Uas
Wanstnlwadnmidsignuaniiainisfuda

12.37-56.12 RVU (Table 1)
1.3 naviusesoulsdlelsas luias

Wansinlwadwmden
Innssziumaviheuzsioulesd
lolgasluas wud sedumavhauseseulsd
Tolsazluiaainnuuwaniun9aaA (Table 1)
adngaseldivinuseseslulamafudie
wulsifloloozluaaluhnaiidninadn
wiler szfunsdaisegsening 547.33-
3,120.44 wiw/ns. Wasirlwadrande,
anuaNiugIddissiunsiaiagsening
1,316.88-2,144.00 viuiae/ua. wanidalwedng
wiflsasneiuguiidssfunsiaiegsening
547.33-3,120.44 vihw/ua. wWaasilwadng
willengnaniiszfunasiansagszning 803.77-
2,467 wp/ua.
innsilSeuifisudoyarafsaui
maall andiniuananids waznsineu
ppvpulzlloloeylaaamunguoasand
dnlwadnamiden i 3 ngu wud Aeds
aanilagegaasngud1alwadramien
NWNANAUFNINITANTAINUANFATUNIG
adf Munguinlwadmieiaeiugud uay
Aedsnsuanfesfiauileonguinalne
FrwmilegnnauiunwnsmiaNNLANeN
fumeadfiungudmlwadamisaaeiugud
uaznguinlwadramieignuas (Table 2)
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Table 2 Chemical properties, viscosity properties and isoamylase activites from inbred lines,

hybrids and commercial hybrid groups

Chemical properties

Viscosity properties

Isoamylase
Amyl Amyl ti -
Groups Total starch mylose mylopectin Peak viscosity Breakdown Setback activity
% content content RVU RVU RVU (unit/ml)
(%) (%) (%) (RVU) (RVU) (RVU)
Inbred lines 6791 a 574 a 61.58 a 73.64 b 2594 b 16.08 a 1,691.02 a
Hybrids 69.73 a 6.37 a 64.16 a 90.04 ab 3114 b 1765 a 1,841.77 a
Com. hybrids 70.60 a 6.61 a 64.57 a 101.54 a 4471 a 1795 a 1,95041 a
CV(%) 15 1.1 1.1 2.8 42 46 22

* Means in the same column follow by a common letter are not significantly different at the 5% level by DMRT

2. anNNNUSTTHINaNDANI9AR
NTILATNEAINNNAUS DRI TNTANS
W W Usnauudleisnaadidndudss&ns
avaniuslumeuInIE AU unaLaT AU
wnfuySinaeslulasg (r=0.708") wazuSuna
aclulawAfu (r=0.948*) AINafy USN1ou
aelulaafimndndssdnsavaniuslunmeuinas sy
siuySanuns Iulaiwaiy (r=0.483) (Table 3)
NANNINARDNEDAARDITUIIENTU Ketthaisong
etal (2015) fivsziussdsznaurasanslulainse
Tuwdadmlwadrimieseseiug

Table 3 Correlation coefficient of chemical

properties of thirty waxy corns

Total starch  Amylose
Trait

content content

Amylose content ‘0.708**

Amylopectin content ‘0.948** ‘0.483*

** significantly different at p< 0.01 (2—tailed)

3. ANANRUSTETHINANTANIAIUANNIIA

NTILATIERAVANAUS VDI NTANS
aaniln wuhanavilngegedienduyssans
svaius lunsuansziugonas siunag
Idpddneadfdunisuandzaadauils
(r=0.892**) WazAUNITAUAIVDILIN LAY
r=0.336** ) AINAAL (Table 4) A5129U39
anduiussEnINANAnilagegadfianeuIN
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srAugeiunsuandizesliaui (AuuAn
Avpesauniingegaiuaduniinange)
(r=0.892, p<0.01) Awavilfn15iAniaadis
ANHUZYN (Tsakama et al, 2010) AW
FURUSTENINANANTAGIFA NTUANFIDDY
Waui wazmsdudzasuihinasednsay
F’]mﬂ’IWﬂ’ﬁ‘lJ%Iﬂﬂ"ﬂE]\‘]“ﬁ"l’J (Zhang et al., 2020)

4. ERRNNUSIEHVINTNTANATNVINDR
NNATUANNHAUA
NIATIEAanN NN US T NTANS
AL aNTANIeAUANTie wudn YN
uilovionae AadudsyAnsandaiuslunig
vnszauihunanuazseaugsaeefita Ay
nMealiRiuANunilagegn (r=0.615") LAazNNT
waNFTRILiAutl (r=0.728") mNaeL Usuna
avlulasdadnyss Andananiusunanan
seAuptitERANadAtuANnila
g9gA (r=0.371*) uarmsuandizadiiiauil
(r=0.493*) mwa1dy Tupnusiivsauaslula
wadudadnd s Andanduiuslunieuan
seAuunaeuassEaugetelituddne
afuANMagean (=0.629") LAzMILAN
2p9uiaui (r=0.722**) ANAIGU (Table 5)
waa iR sefivagiauile L
Ussnauudlevionan Ussnaunsalas uazi/Sanm
avlulawaiu Huduusiddudaanamia
gogakaznIuandzaviiauil
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5. anFNRUSIErInITustaulysd
Talzacluaaivantianioad

NIIAT AN NAUSDDINNTVINUY
vpaaulzdlalzasluiasuaraniniaaiii
wuImsiauzedeulsdleloes luaaian
fusz Ansanduiuslunsuinsedusogned
ﬂfﬂaf']ﬁqgmaaﬁﬁﬁ’uﬂ%mmLLﬂaﬁawum (r=0.415")
warySanauaslulamafu (r=0.422*) (Table 6)

6. anFNWUSITHINITIUIaulys
TalzasluaaivandAiniedinuadnaniin
NIIATEAINNNAUSVDINTVINUY
vaaeulsilaloes luatiuantiinuanumia
wuImsiauzedeulsdleloes luaaian
e Ansanduiuslumennssdiusmagned
Hed1Anadfdunisuandizesidautls
(r=0.399**) lunnunsedua1dnszans
anduRuslum U Fumat N AN
anmanun1IAusIzagLil (=—0.366*) (Table 7)
snumsldivinuraveslulamwafiu duius
fusnuuziiioauis (Stevenson et al, 2007)

Table 4 Correlation coefficient of viscosity

properties of thirty waxy corns

Trait Peak viscosity = Breakdown
Breakdown ‘0.892**
Setback ‘0.336 ‘0.399*

** significantly differently at p< 0.01 (2—tailed)

Table 5 Correlation coefficient of chemical

properties and viscosity properties of thirty

waxy corns.
Total starch Amylose Amylopectin
Trait
content content content
Peak viscosity ‘0.615* ‘0.371* ‘0.629**
Breakdown ‘0.728* ‘0.493** ‘0.722**
Setback ‘0.005 ‘~0.105 ‘0.071

** significantly different at p< 0.01 (2—tailed)

Table 6 Correlation coefficient of isoamylase

activities and chemical properties of thirty

waxy corns
Total starch Amylose Amylopectin
Trait
content content content
Isoamylase activities  ‘0.415* ‘~0.796 ‘0.422**

** significantly different at p< 0.01 (2-tailed)

Table 7 Correlation coefficient of isoamylase

activities and viscosity properties of thirty

waxy corns
Peak
Trait Breakdown Setback
viscosity
Isoamylase activities ‘~0.831 ‘0.399*  ‘-0.366™

** significantly different at p< 0.01 (2-tailed)

AIUNANIITNARDY

INNITANBIANNTNAUS T2HI19
fiaudsnandAnIeAl aNUEN19ATUAIN
wila warnisvineuzeeulodasluaalu
waFldnndnlwedhmilen 30 uf/meiug/
anwan Wiaifudeyanuguiiddydmiuns
Andandnlnadrimileiaeiugud 41ilne
Framilsagnwanlunisusudgeiugdnalne
Frmile iianwuzmionindodusnuus
fisgansauzauammuilaaiidsesinilne
Frwilen Happs el wud auhiniaad
Toun Uswnaudleionun Ysuueslulas
Ysunaezlaulawmaiiu fanuduiusniouin
ptddBaE1AY (P<0.05) AuaNTAn19fiIu
ananile I anamilagega mawandzes
Wiauth Turausfinssafoiuaznes lulamaiu
Tuda$ilnedrmileadisnisieu
ypaoulzdaylvasluias wuin Sanuduius
neuInfudSinaeslulawmaiu nIuanen
gpadauih ualanuauRusmMeauiuNSAUE?
SONISIN
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