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Studies on the relationship of gelatinization properties of starch from broken rice and
haze stabilization in beer
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Abstract

In this study, broken rice from 4 rice varieties (Supanburi60, KlongLaung1, LeungPraTew123, and
Chainat1), and 3 types of commercial rice (KaoDokMali, KaoJaodang and mixed varieties) were used as adjunct
substitute for barley malt in beer production Haze formation was investigated by determination of beer clarity and
particle size. Pasting properties of the broken rice using Rapid Visco/Analyzer were analyzed and determined the
relationship with haze formation. The results showed that pasting properties significantly affected haze value of
beer (P< 0.05). KlongLaung1 with the highest peak viscosity and breakdown, but the lowest final viscosity and
setback, provided the highest haze value in beer (0.0662). KlonglLaung1 showed the biggest particle size using
micrometer (15.54um) and HPLC-size exclusion. Chainat1 with the opposite value in these pasting properties
showed the lowest haze value in beer (0.0001) and lowest particle (7.37 um).
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Aflulawmsmdanlvingifluuils (starch) %'q%riasl,ﬁﬁmﬁmuﬂu%umumimm ‘Emmﬁmﬂu%umﬂ AATELAA (a gel-like
layer) UURANENUR98INIAY (Eagles and Wakeman, 2002) ma‘@mLa‘mmnu'lum@mml,ﬂq (starch gel)ﬁﬁl\nﬂu
Thermodynamically unstable WLag ety Crystaline structure memﬂﬂm (Collison, 1968) L‘]_lf;lim@ma‘@‘“mﬂm
1szneudasansazaneananasiiafiianududeunan muumumm@wwmLu;mwnu%’lﬁimmqmmuﬂwmqnu GR
araiduswpuiisiivinldfeauuansseadefld  wenwileliandaudszneuaiu iudwausnnunand s
sasmsszneuudaziin Alildanslulawsn 1y uweanesed ansdsyneululasian nsnduviad ansiszneuilues
a0 lommef danlad Alau uavin@Aeus (Hough et al, 1982a; 1982b and Rene et. al., 1994 ) fatiu Ay
mmu‘l@mvmmmﬂmmmmmummm?mm@m@mﬂq‘mwmmﬂ uaz ﬁﬂmmmm"u@ﬂumq@LLﬂQﬁImE@‘LuLﬁmf
feufiasiinisnses  eAnENBeANUANA e INEAAITALEEIRNNNsRALeE wazn1sdesuiliaiingne Ao
wulifannueasiuay glucoamylase

atnsaluazignisg
nsAnsNIsinlatedg 7 48a an 4 @a1eug Ae gWITULE 60 AADIMAYY 1 WABLsziia 123 dawn 1
Uanadnaanndiesnana 3 1 Ae Fonennsd 41aduee uazdnadrsan Ml adjunct naununislduaaiaindin
udias TaevansAnenesdlsznaumnand 6w Aandu (AACC, 1995) T1Jsfu (AACC, 1995) lasiis (AACC, 1995)
1 (AACC, 1995) innmuazlalas (AACC, 2003) AnuantAnnsaatatuiannlanednlaeldiries Rapid visco™
Analyzer, RVA (AACC, 1995) anuduaeadesiagld UVVIS Spectrophotometer auingasauniaiiiesineld

micrometer WAL High Pressure Liquid Chromatography-Size exclusion
WA
annsaziesAlsznaunaeiinalenizfiunmeslulaguesdionugn doiugioum 1 J5unnge

Mgn doudnanennsAiunneNgn (Table 1)

Table 1 Composition of rice

Moisture Protein Fat Ash Amylose
Rice varieties
(%) (%) (%) (%) content (%)

AN3TTULF 60 0.415 0.3251 7.3679 12.938 20.76
ARBIUALN 1 0.465 0.4335 9.2730 12.104 12.53
waeslsziia 123 0.72 0.6302 9.7431 10.433 26.58
eI 1 0.480 0.3622 9.2225 10.559 26.92
TRV RPN 0.435 0.3234 6.9318 10.190 9.79
419991 (M9NN9AN) 0.475 0.8144 6.2088 9.815 -

F19RUAY (N9NN9AN) 0.335 0.5554 6.8752 10.400 -

miﬁmfmﬂmauﬂﬁmmmmLLﬂquﬂ%m‘?@ﬁLmﬁ”ﬁmwuﬁmmmmmL?q (Rapid Visco Analyser, RVA)
WA A aTinTeutleing 1 7 aiaanunsoueneen]@ifh 2 nanlvg Ao n@wummmuum (peak viscosity) g9
‘me‘l,umimmmmmnmmmmmm&ﬁumumwmmimm ANAINNASAY (breakdown) 4 ANNNTALA (setback) AN
i d1aRugraeae 1 LL@yﬂQNW@WN’]?ﬂ@WHUW}LL'Z\IQ,‘W@\‘im%iﬁLi%ﬂ’]ﬂ%ﬁNﬂﬂﬁlQﬁl’] ANNNIAUFNGY L draug
Feiun 1(Figure 1)
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Figure 1 Pasting properties of the broken rice using Rapid visco™ Analyzer, RVA
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Figure 2 Haze value in beer (absorbance at 600 nm)
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Figure 3 Particle size of beer using micrometer
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