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Effects of Rice Types and Packaging on the Changes of Biological Active Ingredients, Physical and
Chemical Qualites of Riceberry
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Abstract

Storage of milled rice and paddy effected in physical and chemical quality including nutritional values
and antioxidant such as phenolic compound and anthocyanin. Then, the development of a suitable storage
method is required to maintain rice quality. This study was set up to study of the effects of rice types (paddy and
milled rice) cv. Riceberry and packaging (sack and vacuumed plastic bag) on changes of color, moisture, water
activity (a,), antioxidant, phenolic compound and anthocyanin for 14 days at 27 °C, 60 %RH. It was found that the
paddy in the sack and the vacuumed plastic bag obtained the increased L* value and the decreased a* value
during storage. While, rice in the sack and the vacuumed plastic bag consisted the color values higher than
paddy. In case of, antioxidant and anthocyanin were increasing. Antioxidant of milled rice was higher than paddy.
Phenolic compound of rapidly decreased after 7 days storage. The moisture content and water activity of milled
rice and paddy packing in the sack and the vacuumed plastic bag were in the range of 10.58-15.13% and 0.41-
0.65 respectively. Therefore, milled rice packing in the vacuumed plastic bag effect color values and anthocyanin
for 14 days storage.

Keywords: riceberry, phenolic compound, antioxidant

UNAREa

nafiuinemdatinansuazdiauldendiasagmninnianianin wazedl  sondeamAmeingwInig
Tnaannzansinuaaniindu i a1slszneuiues uazuaulnlaaniiy nsasanuninaesdinansuazdionlaen pasi
aa & o d‘ o :’/ a o -:qud o rd‘ = a ¥ 8 = ¥ I ¥
AEnaiuinwfivnzan AienddeiinaidnglssasdineAnmatinaesdnlefiues (daulaen wazdinans) was
Us9iel (Qenszaey uavgananainfdatlauuugoyonimsenialasunlad ATy cawmefeniian asnu
pandindu ansdszneviuea wazueuinloentin (wnan 14 du g 27 esrgaiea ANTUANRWE 60
wafidus wudrdnalfeniiussqlunszastiuazgananainidagououinid JA L WANTY wazAl a* anas A
srHzNANNAALINE uazd1eansussqgensvaey uazgeiaguuauinalAddusnnndidnoaaennasnsrazinainig
& o X > a2 o a > > 4~ S X o > =
Wudne  wenandanssinueendndunasuaunlaenivaasinnatsuazdrauldaniifEunuinaugos  Taadans
Pnnnueulnlaeniiugandndanlaen douanslsznauiueaiiBunnanasetemafonduiuinedunen 7 du
ANNTULAZIBLRR I AT ATasTnaswazd N Aanussq lunganszasuLargEagya AR Ay udas 1058
15.13% waz 0.41-0.65 MNAIAL  tiuAanIsussdnaanslugedagooniadiaseduazuenuinlaenfiuieiuingm
e 14 Ju
Adnaty: 4alsfiues, asdsznauiuas, assueandindu

AN
¥ @ A a d'o o d‘ IS a 1 | dﬁl d‘
druduinsegianddngareslsanalne  Inednismizdgniugnpiinipzestssmautiaiu wun
amiunisdgndrnunt szano 65 duls uazunlinlszunn 13 duls (Friinewaseianisinees, 2556) wazuila
Tuiugnfaulgnasdalefiues (Riceberry) ludnalnangnimmniugaunnlud  wazldigulselamigaundising

‘anaumaluladinise g anzinalulagnisinums sunananaematuladnmunaio?
! Division of Food Science and Technology, Faculty of Agricultural Technology, Rajamangala Univerisity of Technology Thanyabur



'

120 au897ind19 % 49 a17uR 4 (MiAw) 2561 0. EAAnFinemT

(@snaNlngunsuistlszmelng,  2552) ﬁﬂ,ﬁmmamﬁ?’m‘ﬁ'Lﬂwmmﬂgﬂﬁﬂ?uf]mmniw,wi@:ﬂm'qN@ﬁi@mmuﬁlﬁu
snednduiidnanldenasmdediuunn fauussaiuraduiiadedndnyseamnmaesinnden wesanms
fusnednaluanasiuansneiy  aniasdlmieaniazida fnalaunsaiupunIndnaannezinliaoa
drdurssfseentiauluussenanidanas snsindiinuenfueulaeenlodifindy  anarilainlinszuaunala
wpawmantnaananas (Emekcl et al., 2001) uazdoaTzaanIsLastyIauNaIdnguayaauvisdamnlsa (Caliboso
and Sabio, 1988) lunnandiigiaun uaznedAunasliamnsasmirediedenldnunanisnmue asdedi
frawdenunifuinmineudunasell  wswimafusneniugmnindn Snsudoulacietu  (Gnews,
2540) fedulunsAnenifasdfngUszasdileAnmaiisesinnlsfiued uazussasin sensulaauuwlasanseanaya
yedann gaanwmanen wazadl lusdsdnelefiued Miuinedunan 14 fu

ansaluazisinig
1.M5IATANARE
amiseillddhanldenlsfied Faunaninsmenadilgninalusineuuende Suiaunueil ganiafuifen
agflugnaiion funau w.a. 2561 dhaminanuazenn uanendu el iu uaziivean andutivdhauldenunnznig
waeneen Wewkaudinans §aeirsesddng (GreenBee, NW 250)
2 msAnuuarastiniauazluussaiuvisansilasunilasasaangnanedomn  AnnINeNEINW
waztailuinandalsdiuas
thdnansuazdnaidenlsdiued ussqluussadnsifnssaaseluil
nasAad 1 d1ailden ussqlunenszae MNA 14x20 Tu. U999 500 AT
nasAad 2 d1ailden ussqlunemanaiin uuAy Aarawn 150 luaset 1939 500 niu
nasAad 3 419807 w99 lugeNIzARL WA 14x20 T, U339 500 NFN
n27Aa7 4 19807 w99 luneNAIEEN ULLAL Aamn 150 Tupsau 1seq 500 N
i lfinenfignmnd 27 esrmadea prnduduing 60 wefidud udidsdusnathaite
RINAABLIADNMN NN NNIBNTWAZIAN AMNITEZNAWILINEN 0, 7 uay 14 U Tiasnziinnunimmnaanianin 1dun darn
drasdnnanslefive? taeldiries Minolta Chroma meter wamwwailupn L* a* b* gaanwmiandl dun Bunos
AN (moisture content) Tnadsua3 AOAC (2000) Water Activity (A,) Anuilasianisues 3lans (2551) uaznis
f‘immxﬁma‘@@ﬂqwémﬁqmw Toun anstszneauiiues fnulainisisaes Igbal et al. (2005) UFnnua s ULy
8492 (2,2 diphenyl-1-picryhydrazyl scavenging activity) DPPH Amutlasmuaaeed Igbal et al. (2005) Tne/ld Trolox
dlugnsnmnsgau innnueulnlaeniiu faeds pH differential Anulasnindszes Wrolstad et al. (2005) AMNAIAL

3. MIINUNUUALIATIERTAYAAD S

fmLmums‘wm@mLmﬁmmzﬁmm?wmmgmmu Completely Randomized Design (CRD) MU 3 ﬂ%:/d
theaflgannmmeasedddtihuniiamsianuulnlu  (ANOVA) uwey  uRsuifleuanuunnsamadi  daeida
Duncan’s multiple range test ﬁi:ﬁummﬁ@ﬁu 95 Aaellsinga SPSS

HALAZINTUNANITNANDY

draulaenuazdnanslefivesluussqineiiatinuavszazioanlumaifivine 14 44 wudn  fenns
= 8 & 9 % N > g < X, ] = . LA
wasuwlasresdmdadng isdnauwdenuazdnoanslaafien L inaiu A1 a* anas uazdn b* liflaauuansiieeine
eid1Aty (p>0.05) (Table1) ednqulaanussqlugenszasuuazgedagoyauinAdddaau (a%) anszaznanluniafiu

o 9 A & o = N, ad e Py =
S Tuanefidaansidiunisussquaziiuinun luganszasuuavgedagoanialadndy (2% ndrdhawlaen

Y o > a a > o 4 A a X

ananfasiuFunuanssiuayyadassiaziBuinansuaunlaefuaesdaaisuazdnou denifFunnuin@unin
seazAINIALINE  (Table2) WilmAngasdinniifaiuniansuziludiasaenuFunaueuinlaeniuiesain
ansuauinloentuiunadngniduasiediog uararnnsaazaelfnlunn (Wl uazane, 2557) Taadnnansi
Punnuaninlaenfiugendndanlaen  ludouBunuansdsenauiuaaiuiifiunuanasetinesaaudsiounisiiv



'

2. EAAnFinemT % 49 a17uR 4 (MiAw) 2561 HAYITERT19 121

511 7 Ju (Table2) uanednszazinauazussanned dnasatBuinanslsznauilusalumandialsfiues Tsaanndes
Auuddtaes ananusiuazane (2560) Anwneaiuliunuanslsznauiuen uazgnanissiuesndindulunan
= [~ = [~ = U [~3 dl 1 [~3 o £% =
W wiadteen uaziwdafizeenauuie Wy wWanlaciiiunszuaunisulsgtuaniivinwasliiuuanstszna il
uaaanas Liasaniladeiondan 1y uas qruud ANTL WAL MAIAINHIUNIZLANLSIUATALTNEY Wugn
PunuaNTuLazaamasuanfidnatlute 10.58-15.13% waz 0.41-0.65 ANNATAL (Table3) N1INAAGST LALIAWIN
naiuinednaanslugedageoyyinia denasioAduaziunouueuinlaeniunia@uidedunisiuineily
TraIzanan 14 Tu

dgUuan1snaang
@ o k3 e ¥ o r:l/ ! ¥ %’/ a Aa v d?
nafiuinendraaenuasdinansluussqineine 2 oy wudn dovisassrdiaddduaunuszazinainig
& o Y o P a A a X A =~ =2 9 &
Wndnsonisilansdnuayydassuazuauin loendunnauluaneniBuuaslssneufueasnas Gedanlaenuay
dnansnuseylugedagaayniaiuidsinuueuinlaeniugandndanussq lugensyaey

1aN&N9819D9

wavuuw mﬁu ’&W??E‘IAﬂW mmm FUNUA nTuas W?Nﬂ“/lﬂ AL ﬂ’]@”ﬁ LL@”ﬂu@uﬂ ]1ap. 2557. maﬂm@@ﬂiummul,wmﬂmu%mu
Iw’meuu‘LumemLL@JLN”L'Jrﬂﬂmumﬂumnmmumw 2 aﬁmmqmwuﬁmm@m mmm;ﬂwuﬁm 1. 919RNTULIAITNELEN 7(2):
160-171.

fmaws STYeyITANA. 2540. HATBINTUTLITILAZANNNSILINEseAMAINT081s. InenTinugiFoyanin. nedaanenraniuay
walulatinisanmne, umAnandeinemsAans. 172 i,

Flanssow unusnil. 2551, nasldanssnueuyadaszainindramiluania (Oryza sativa L.) Wetiudannnfneendunasiinanssnninnng
HARgNENIUAIMENUN. MenTAnusBoyanTn. svanendededlad, Foslud. 91wl

AinaAsHgRaNITINE AT, 2556.(3c U181 A). unasdaya : http://www.oae.go.th/ewt_news.php?nid=4542. (2 AIMAU 2556).

aunanlnTUINswiLlssmalng. 2552, HARATENaNMNNNTAATTN. mmni}mmms 44(3): 81.

zﬁq@muﬁ Auan, zgiﬁﬂﬁr LI UAZATNIA Luryﬂﬂ?r. 2560. Usnnnuanslsznavfluaasianan LLZ\]:qwéﬂWiﬁ’]u’ﬂumﬂﬂ%ﬂiﬂumﬁmﬁ‘ﬁ Lan
NE9RN UAZINAANTIBNALILE. 2NTANTUALINERAT 45 (AUUALAS 1): 1259-1264.

AOAC. 2000. Association of Official Analytical Chemists.Official methods of analysis of AOAC international (17Ih Eds.). ACAC
International. Gaithersburg. MD.

Caliboso, F. M. and G.C. Sabio. 1998. Hermetic storage of grains in the tropics. pp 59-72. In Y. Nawa H. Takagi, and A. Oguchi
(Eds.).  Postharvest Technology in Asia: a Step Forwards a Stable Supply of Food Products. The 5th JIRCASInternational
Symposium. 9-10 September 1998. Japan.

Emekcl, M., S. Navarro, J.E. Donahaye and A. Azriell. 2001. Respiration of stored product pest in hermetic conditions. pp 26-35. In
Donahaye, E. J. S. Navarro and J.G. Leesch (Eds.). Proc. Int. Conf. Controlled Atmosphere and Fumigation in Stored
Products, Fresno. CA. USA.

Igbal, S., M.I. Bhanger and F. Anwar.2005. Antioxidant Properties and Components of Some Commercially Available Varieties of Rice
Bran in Pakistan. Food Chemistry 93(2): 265-272.

Wrolstad, R., R. Durst. and J. Lee. 2005. Tracking Color and Pigment Changes in Anthocyanin ProductsTrendsin Food Science and
Technology16:423-428.



122 pa89TEa119

'

9 49 K177 4 (WiAw) 2561

9. INEAARTNTAT

Table 1  Color values (L*, a*, b*) of four storage treatments of rice cv. Riceberry kept at 27°C for 14 days.

L* a* b*
Treatment Storage times (Days) Storage times (Days) Storage times (Days)

0™ 7 14 0" 7 14" o 7 14™

Paddy+ Sack 19.07  19.08° 2195  11.71 12.13° 9.58 15.96 13.12 14.88

Paddy+ Vacuum Seal Bag 19.08 20.52° 26.38° 11.75 10.12° 9.85 13.60 16.17 18.42

Milled Rice+ Sack 1925  31.48°  27.8%° 11.22 6.31° 8.97 16.55 17 59 14.73
Milled Rice+ Vacuum Seal

1927 2877°  27.55° 11.22 7.64° 7.58 16.58 1767 19.63

Bag

a-c

ns

Table 2 The chemical qualities of four storage treatments of rice cv. Riceberry kept at 27°C for 14 days.

means the vertical values are significantly different (p<0.05).

means the vertical values are not significant difference (p>0.05).

Treatment

Antioxidant Properties

(mg Trolox eq./g)

Total phenols (mg Gallic eq./qg)

Anthocyanin (mg/L)

Storage times (Days)

Storage times (Days)

Storage times (Days)

0 7 14 0™ 7 14 0 7 14
Paddy+ Sack 1.9371°  55253" 54122° 06220 0.6548"° 0.0469°  0.3006°  0.1002°  0.5678°
Paddy+ Vacuum Seal Bag 1.9488° 3546  4.5484™°  0.6248  0.6958°  0.0446° 0.2672  0.6346™  1.0353°
Milled Rice+ Sack 3.4946° 51903°  6.1340° 0.6956  0.6215°  0.1022°  0.0267°  0.8015°  1.0353°
Milled Rice+ Vacuum Seal
3.4693° 3.6185° 3.6732° 0.6964  0.6408"  0.0920° 0.1236™  1.8703°  3.0392°

Bag

a-c

ns

means the vertical values are significantly different (p<0.05).

means the vertical values are not significant difference (p>0.05).

Table 3 The moisture and water activity of four storage treatments of rice cv. Riceberry kept at 27°C for 14 days.

Treatment

Moisture (%)

Water activity

Storage times (Days)

Storage times (Days)

0" 7 14 0 7
Paddy+ Sack 14.2741 11.1117% 13.2919 0.5524° 0.5541° 0.5795
Paddy+ Vacuum Seal Bag 15.1338 11.6837° 10.5833 0.5525° 0.6559° 0.6176
Milled Rice+ Sack 11.1117 10.8508" 11.0375 0.5580° 0.5833° 0.5982
Milled Rice+ Vacuum Seal
11.1128 10.9055" 12.9589 0.5583° 0.5654° 0.4149

Bag

a-c

ns

means the vertical values are significantly different (p<0.05).

means the vertical values are not significant difference (p>0.05).



