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Effect of Packaging on Quality Changes of Black Glutinous Rice
(Kham Phayao) Cracker during Storage
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Abstract

This study aimed to investigate the effect of packaging on quality changes of black glutinous rice (Kham
Phayao) cracker during storage. The black glutinous rice (Kham Phayao) and white glutinous rice in a ratio of 50:50
was used to prepare the rice cracker. Then, the obtained samples were shaped to cracker and were taken to puffing
process at 250 °C for 5 min. The puffed rice crackers were packed in various packaging pouches: plastic laminated
aluminum foil (AF), oriented polypropylene (OPP) and polypropylene (PP) then were kept at 25 °C. The quality of
black glutinous rice crackers was estimated at 0, 7, 15, and 30 days. The result depicted that the quality of black
glutinous rice crackers tends to be changed when storage time increased. The lightness (L*) and yellowness (b*)
values of all treatments were declined, but the value of redness value (&*), a, and moisture content rose in all
packaging types. Black glutinous rice cracker packed in the AF bag had the lowest a, and moisture content
) p<0.05(. Whereas samples were kept in the OPP and PP pouches tend to be higher hardness value than that of
the AF pouch ) p<0.05(. Thiobarbituric acid reactive substance (TBARS) value of products were filled in the AF
pouch had significantly lower than those were packed in the OPP and PP pouches (<0.05). Sensory evaluation
was estimated by the quality scoring, the outcome revealed that there were no differences in the sensory quality
between sample kept in the different packaging materials (p>0.05) at 15 days. On the other hand, after 30 days,
the black glutinous rice crackers contained in the AF pouch were higher intensity score in crispness, taste, and

overall acceptability in comparison to the OPP and PP pouches.

Keywords : black glutinous rice cracker ; puffing ; packaging ; quality ; storage
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Table 1 Color parameter of black glutinous rice (Kham Phayao) cracker with different packaging materials

during storage

Storage period (days)

Color Packaging
0 7 15 30

L* AF 31.40%+ 2.13 21.75% +0.80 23.76" + 0.60 24.49%° +1.12
OPP 31.68"+0.94 21.79% + 1.03 22.16% + 0.57 19.99°° + 1.98
PP 31.40"+2.13 21.26" +0.56 25.54* +1.00 25.09 + 0.94

a* AF 5.61%° +0.42 9.41% £ 0.44 7.46 £ 0.61 7.64°° £0.37
OPP 5.60% + 0.42 8.55° + 0.14 8.20%° £ 0.17 9.80% £ 0.55
PP 5.61%° + 0.42 9.12® £ 0.27 8.05° + 0.40 9.80% £ 0.37

b* AF 6.64™ £ 2.00 555" +1.12 5.607 + 1.61 3.65°% +0.21
OPP 6.847 + 1.71 4.81° + 1.66 4.30° +0.61 4.93%+0.71
PP 6.64*" £ 2.00 5.00% +0.79 4.23% £ 0.60 4.08" +0.69

Different lowercase superscripts within the same row mean significant differences between packaging (p<0.05)

Different uppercase superscripts within the same column mean significant differences between storage periods (p=0.05)

Table 2 Water activity and moisture content of black glutinous rice (Kham Phayao) cracker with different packaging

materials during storage

Storage period (days)

Property Packaging
0 7 15 30

Water activity AF 0.12°° + 0.05 0.25% +0.03 0.29% +0.05 0.33%* £ 0.01
oPP 0.12*° £ 0.05 0.27%° £ 0.04 0.25°° +0.03 041" £0.15
PP 0.12*° £ 0.05 0.27°° £ 0.01 0.30° £ 0.17 0.43* £ 0.11

Moisture (% db.) AF 1.61%° + 0.41 1.64% +0.45 315" +1.18 427" +0.97
OPP 1.61%° +0.41 1.62°%+0.08 431" +0.10 449 +1.21
PP 1.61%° +0.41 549 +1.11 469" +0.28 537"+ 0.61

Different lowercase superscripts within the same row mean significant differences between packaging (p<0.05)

Different uppercase superscripts within the same column mean significant differences between storage periods (p<0.05)
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Figure 1 Hardness of black glutinous rice (Kham Phayao) cracker with different packaging materials during storage

Note : Different letters indicate significantly different among samples under the same (p<0.05)
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Figure 2 Thiobarbituric acid reactive substances (TBARS) value of black glutinous rice (Kham Phayao) cracker
with different packaging materials during storage
Note : DW: dry weight, Different letters indicate significantly different among samples under the

same (p<0.05)
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Winineiiungn 30 44 InensliAzLuuAN 10 AZWLL AINENARELTARNAIUN 15 AL uaRliFanslasulag
AUANHZAIUFN 7] Huwdltinanaadniioaszndnaniafuineg adelsfiniuamuninniatszamdndadiusig o
esupsnInefinarinfiussylungs AF, OPP uaz PP lifianuunnseiustheiiiiddny eifusnedunen 0, 7 uay

15 Ju vistlidaiiuinediunan 30 44 wuduasninaiinanifnussqans AF HA1AziuufIuANNIa LAY IATI REINER

aealidadnAty (0<0.05) TnafANiL 8.13 LAz 7.67 ANAIAL WATNTEANTUAUNINIALTINYBINAA TUTI LD

' ' '
o a

LATNLNB3EN9ININLTT09 AF (6.87) ﬁﬂxLLuuNWﬂﬂd’]LLﬂﬁ‘ﬂLﬂﬂﬁfﬁllﬁ‘if‘mﬂ OPP (6.73) W@z PP (6.60) (p>0.05)
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Table 3 Sensory quality of black glutinous rice (Kham Phayao) cracker with different packaging materials during

storage

Storage period

Quality scoring test

(days) Packaging Appearance  Color Crispness Taste Overall N
acceptability

0 733" +114 773 +077 807°+068 7.00°+0.89  7.33"+1.01

7 AF 747 +031 7677027 873"+080  7.00"°1.31 7.40"1.35
OPP 7.47+031 7.60"°027 800" +151 6.47°1.46 6.87*° 0.83
PP 780"+ 031 7.8770.27 7.80"° +1.47 6.87"%0.99 7.33°41.11

15 AF 513°+223 6.87°+0.99 747" +217 533" +184 7.00"°+1.25
OPP 540°+261 5937 +175 6.73°P+219 567°°+159 6.20°+157
PP 567°+206 6.33°+1.99 587°+245 520°°+1.70 6.53"°+1.64

30 AF 740" +135 727" +070 813" +1.13 7.67"+123 6.87"%+1.19
OPP 7677 +1.18 8.00"+076 7.13%°P+1.77 6.60"°+150 6.73"%+1.33
PP 773 +128 807"+080 653"°+168 6.33"°°+1.18 6.60"°+1.06

Different lowercase superscripts within the same column mean significant differences between packaging at the
same day (p<0.05)
Different uppercase superscripts within the same column mean significant differences between sample during

storage periods (p<0.05)

AANTUNANIGINE
a 4 °l % ac] o 1A dJ I o v o Y b 02/1 16) & °9J o
nsuaRLAIINesinanfaedan1swnils Felunisinliinassasaanteugs wadu Ineldldundulunig
nliinesda uazinniansaaauannInNteIwAInina e iussq luussainesiatiaunnsneaiuluszudneaniafu
Fnwuduszazioan 30 Ju wasnineddnanamiuineTuussqsinein o 28 FA1A86999 (L) wazrpanuiugd
= P @ = a < A ¢y o Ao =< o o o
WARa (b*) anas WARAIAMMTIUALAY (%) WANTU WBINIANLATNINE SN AN HANHIUENaINTaL 9N ADIENTATN
ANNNTDAAAIINTUAINUIFUINALAR (Kamaraddi & Prakash, 2015) WHaAN a, WATANTUANTY Adua liLAsnines
P o o P L o gy @ = P P P = ¢y o aal P o
frangadurinluainialinnau inlfiponududusasdnaesdinoniungaau uaviiauasnineddinanidunudisau
\ v ' g & o = o q v a aca o AN A
aenaliirnAuadng (L*) anas wenaniiszazinainisifinineuiuniniu ena liiad jisedniniainlineades
Aueulasfulunanined (Wani & Kumar, 2016, Lekjing & Venkatachalam, 2019) danaliiuasninasiAinanugdns

(L*) warAANEludmans (b%) anad [uAeafuALaN1Adaeaad Wani & Kumar (2016) 918N 143 u1LLAen T ingn

Wmﬁ‘]_lii'ﬂuq‘wﬁm LDPE wag laminated pouches (LP) of polyester-aluminium-polypropylene FAAugdIe (L*)
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