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Abstract

The objective of this study was to investigate sensory, physical properties and shelf life of pork
balls. Determination of optimization ingredients were 2.9 (control), 2.5 and 2.0% salt and 0.4 (control), 0.3 and 0.2%
pepper contents were considered. It was found that the consumer preferences in color, odor, flavor and overall
acceptance were not significantly different (p > 0.05), which the consumer overall acceptance of treatment 1, 2 and
3 pork balls were like to be moderately (scores 7.01, 6.61 and 6.60, respectively) (p > 0.05). In addition, treatment
2 and 3 pork balls had b* values which were significantly different (p < 0.05). However, the three treatments had L*
and a* values, adhesiveness, cohesiveness and springiness were not significantly different (p > 0.05). While the
treatment 1, pork balls had the highest hardness, the texture was firmer and tighter than the other pork balls
treatments. Treatment 2 and 3 pork balls were not significantly different (p > 0.05). Therefore, the ingredients of
treatment 3 pork balls were as following; pork hip mince, crushed ice, salt, pepper, MSG (mono-sodium glutamate),
tapioca flour and phosphate were 71.84, 22.65, 2.0, 0.2, 0.14, 2.87 and 0.3% by total ingredients weight, respectively.
The sample of the pork ball products for shelf life study were packed in zip lock low density polyethylene bags
(LDPE) and transparent vacuum bags and then stored at 3+1°C. The result revealed the microorganism of pork balls
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packed in transparent vacuum bags had a slower growth rate than those packed in LDPE bags. The pork balls packed

in LDPE bags and transparent vacuum bags can be kept for no more than 9 and 12 days, respectively.

Keywords Pork ball, Pork product, Shelf life, Packaging
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Table 1 The amount of pork ball ingredients

The amount of pork ball ingredients (%)

Ingredients
treatment 1 (control) treatment 2 treatment 3
pork hip 71.84 71.84 71.84
crushed ice 21.55 22.05 22.65
salt 29 25 2.0
pepper 0.4 0.3 0.2
MSG 0.14 0.14 0.14
tapioca flour 2.87 2.87 2.87
phosphate 0.30 0.30 0.30

put the pork hip cube (3+1°C) into the chopper

U

fill the crushed ice and chop until the

homogeneous mixture

$

add salt, phosphate and pepper mix
for 2-3 minutes

@

add tapioca flour to alternate with crushed ice and
mix for 2-3 minutes

U

put the mixture in the refrigerator until cool and
bring to forming the pork ball in diameter 2-2.5 cm

squeeze the ball into the warm water
at 55-60°C for 10-15 minutes

U

move into the heat water
at 75-80°C for 20 minutes

@

cooling in the cold water 5°C for 10 minutes J

the product set aside to drain packing in containers
and storage at 3+1°C

Figure 1 pork ball production
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auqstu' (completely randomized design; CRD) Wa

Table 2 sensory evaluation of pork ball products
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N1INAABUANN NN TAMAUTAIUNUNITNAGDY
LLUU‘UﬁaﬂauU‘]i:ﬂ (randomized complete block design;
rRcBD) Felvigmaasuiduvden dinsivvidoyalay
383AT18MANLUTUTIU (ANOVA) LaviuTeuliigy

' ' ) ad 5 5
ANuLRNA1UeIAadulneds Duncan’s New Multiple
Range Test (DMRT) [13]

4. wan1sIvY

4.1 Namsﬁ'vumwamﬁmv'lqﬂ%wg

n1INAABUANTEUTBLEUTIAAIINATTHER
AINNTEVINATITUATENIgNB UMy Aena1adiadu
lugnuinunedud ndu leduta (rudavgu) sand
wazauvaulaesan Tduuunaasu hedonic scoring
test 9 points Tmaﬁwmaau%mﬂwﬂﬂaﬁ“ﬂu Hanewg
wazudlisrineny Falaildrunsindudiuau 85 ﬂu
TazuuunImALYaUan 1 8 9 Taud 9 Wuazuuui
'da'umnﬁam pudrduluaude 1 Huasuuuitbivey
mnwam mwamiUiuLuuﬂ:umwmws.,a'mﬁuuaﬂm
wusTmmawamnmmqn‘uuwu wanIWad Table 2 Wy
wuﬂnﬂumm-ua'umman'umvmua nau Ta%1A uay
mm‘umﬁ.mus?wamamnm'nan'uwu "Luummumnmq

u
v
o

fugthaiitiuddmead (o > 0.05) et eraennan
Usinaiduwaniidnwiiimnulndifesiudaibiguslon
Liansadaduladriiruveunaniusigniumygnsla
winnirfu agrelsfnn guilaaliazuuuniiuvey
Tnesansondnfusigniunyeglussivveuidniosfs
gouU1uNas (ASWUY 7.01, 6.61 uaz 6.60) uanli
Wiudn Uiinadunaulusdnfusigniumylifuase
AunmmMalsramdudavaaguilon

attribute sensory evaluation
treatment 1 treatment 2 treatment 3
color™ 7.04 = 1.58 7.00 £ 1.50 7.00 £ 1.41
odor™ 6.20 £ 2.14 5821197 6.33 £ 1.91
texture™ 6.84 T 1.69 6.4¢ + 181 6.40 £ 1.77
flavor™ 6.80 = 1.84 6.48 = 1.89 6.65 1 1.82
overall™ 7.01 £ 1.63 6.61 £ 1.67 6.60 £ 1.52

" non-significant difference (p > 0.05)
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Table 3 color parameter results of pork ball products

v o
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treatment
color parameter
1 3

L% 65.70 £ 1.75 64.93 +1.92 65.28 + 2.73

El -0.55+0.18 -0.42%0.15 -0.52+0.19

b* 11.47° £ 053 11.84> £ 1.07 11.05° £ 0.61
3b significantly different at p < 0.05 with the same row
" non-significant difference (p > 0.05)
Table 4 texture parameter results of pork ball products

treatment
texture parameter
1 2 3

hardness (g) 13505.83° £ 867.81 5477.95° + 724.73 5422.43%  1127.54

adhesiveness ™ (g.sec) -2.05% 203 -1.43%1.15 -1.12% 086

cohesiveness ™ (%; g.sec/g.sec) 0,39  0.04 0.39 % 0.04 0.37 £ 0.06

springiness ™ (%; sec/sec) 0.74 £ 0.02 0.72% 0.04 0.73% 0.05

gumminess (g) 5254.18* * 706.09

chewiness (g) 3878.57* % 510.96

2137.53° & 465.32
1545.74° + 34598

2068.94° + 769.90
1516.02° £ 593.73

b sienificantly different at p < 0.05 with the same row
" non-significant difference (p > 0.05)

HANITNAABUAIAINATIN (L*) Aduas (a%)
frdindes (b") vaagniunyiisiniosindrd wanana
A1 Table 3 Wy wﬁmn"m%‘qn'ﬁvuuq‘qu 3 gns
fArmuaiefuardunslufiarnuuanaduedisd
Yodrfymreadd (p > 0.05) drundnfusigniumy
gns 2 uay 3 dArdvaAssunnsaiu (p < 0.05) ol
gqns 2 axliiddmdeadunitgns 3 duwansliiiudn
Uimmawuauuwamamﬁmaaa'luwamnmmqn‘uuwu
warorvasidlesnnnisiduninlneluviuaitesndn
qns 2 )

UBNINT HANITVIAABUAMAINNINATUAN YUY
dodutauesgniunyiaintesiinseidnuusdoduda
2115 uamIKARs Table & wuin wdnfsigniumy via 3
gns A1 adhesiveness, cohesiveness Wav springiness
LiflauwandtefuedaiidedAgv1eada (p > 0.05)
Tuvngdian hardness, gumminess &g chewiness
fAuuanaeiu (p < 005) Tﬂaﬁwémﬁm'ﬁaﬂ'ﬁvuwu
qmi 1 §lA1 hardness awam Fapn hardness mega
uuwuwmwmanwa umwummn‘uu duen
qumminess Aadnwuziiamsiveudaunndosnaud
anmefiornduld wnsaaudn FedldusaAeigniumy
ans 1 Wumnmesnainfuinnnitaudsannsfiagnduld
ﬁ'uﬁaqn%wuvqms 1 $&nwuzndedudauiuninnid
qniumygmsdu q uanainil A1 chewiness Wundanu
s msudeauieiundouiiosndu mneanud
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maq'l'uusﬂumimmqn'uuwuqm 1 Junfouilaznauls
wIndign uuﬂaQn%uwuqm 1 uanwm%uaﬁuuawuw
wazuduuInnigniunygnIdu q Innan1TNAAeY
fanaruansliiiudn Usunaudiunaninanonuniw
masudnuasileduavasgniumy feudu Fefarsan
\Bonudnsusigniuvyges 3 Wufedrandniusidmiu
nsdnwagnisiiuinelutuneudely el flasan
fuslaaiianureulngsundndsigniumygns 3 oglu
sedurouldntesierouviunanadeliunndieein
gnsdu q wildnuusdedudawiunasudaioaninges 1

4.2 nansAinwiognsiunungniumy

RnuanmsAnwineud 1 Aarsundennansiosi
anBunygns 3 (Hudetrmdndnsidmiviinweny
nafiuine Wesnguilaaiinnuveulaesanegly
syduveuldndosieyouuiunarsdeliunnsieain
anstu 1 uwilldnwundedudauiuwazudalooningas 1
wenanil fadunisandununisudnidesanldvinnw
drunauiifesnitgnsdu q lagvianisduinedis
p319UTuIugAUNTEenun Hauansde Table 5)
wn 9 3 Yu usseriaan 30 Yu wud dessermaidu
fnwuty finsnsaenusiuaugduriduniy dafu
snsgrusmualuiuil 9 uas 12 veansussgluga LDPE
wargedeyaynawuula auddy el WIMSgIUHARSUN
gurugniunyldiuauinsgIun1snsanudiuay
yaunidianuadasliiiu 1x10° taladdesaathe 1 n3u
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& o ' Y 4
[14] uena1nd ndeyalawuiignBunyiussylu

o v

gegaanawuulaiinisiaguesduniddininisussy

1Y

Tuge LDPE uam’lwmumgﬂuuwnawﬁq uanane
p1gmafiuinuuasgniumy

Table 5 standard plate count of pork ball products at 3+1°C for 18 days storage

treatment packaging standard plate count (cfu/g)
day 0 3 6 9 12 15 18
3 zip-lock polyethylene plastic bag 3 25 330 14x10° 28x10° 45x10° 14x10°
clear vacuum bag packing 2 45 105 285 23x10° 95x10° 55x10°

5. afiuseuariasalua
wan1sAnwIgnIsivinwigniunyasandasiy
NuATsveniunng dalia uazane [15] lnednwiusuna
Twommnindsyuilvnzanlundniusigniunydiady
lsAnwergnisiiusnwiduian 15 W vinsdunsae
vn 9 3 u wut fuit 9 wudegBuvidamuauarUium
E. coli tfaunin 3.0 MPN/g dafauninuimsgiundn fusi
1x10° CFU/g
Turued gnned 13e9ane [12] AnwragnisiAuine
gniumysauiavenussgluge polyethylene Wiuinunil
gyl ¢ ssmgaidea Wuinat 4 a1 wudn
nsgauiumelszamdudaynatuastosas daulszneu
voadedvinliiAnsavAidiognaiiufoussuysanin
TWumsusznauiildindunassa loud answandludu
Tuluveaim (Inosine Monophosphate; IMP) wag
arswanlalugufiu (Hypoxanthine; Hxp) dwans 2 o)
Fannsamefiives ATP msldsuuUassanfuaznau
veaffooraiatuldaniadusie q Wy svesmaumsiiv
Snwndunanu viiiiansdansfaves IMP Las Hxp

& o o v oa
qurugniuvnynnivualife

warenailnduwiiuiiuvesleiu Fufnannmsuandives
nsalvdunssiuvisiusygRaduanswandadiled Alau
o a ' &
Feflndumduiuetaguuse uanaini Arprudunse
o & 4 ~ a a Y a acal o &
ﬂumwuLuawwnumsws:ymuimamaaauwsémwuﬁu
TmuaqNa'lquﬁumdummwmunsﬂ freanas vinlv
Lﬁaaauwimwummumnw [16] Tﬂuuamnm%anﬁwu
qmwwvumuawmmuvuaqaumuwmum'luﬂsmmw
tsaniudndusigniunyansniuny
° a - - a v o %
n1sungeskarisniseangniumyainauideiiuly
¢ cda od v o v v
mwssqﬂmqunituvmatha'l'uawiumsauwau
o | v a av o v &
WeswnfidwdAgroniaindladu uazAndeniiony
da a a et v a o ¢ 4 oo
niaun g dauaniniiseslindndusigniuny s
Aefldainane nduvenulsuusEniu savia Usiaann
a d v e v a o Y
nausadunlifavssasd wagmswmunaniuaignumy
val ad P-4 v - '
Wflsandnvainuarenieuguludnuuziwdanini
o e & - Vo v a
weigaauaulawasilunmadeniviuguilan
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6. uvasy

fuilaailaduveuqudnvuediud ndu savid
wararuveulny sIuveInAnSusigniunyuiazgns
Lifiauunnsreiusgreidodrdgynieadi (o > 0.05)
ag1elsfinin fuilanliazuuuaiiuveulnesiude
wﬁmﬁm-ﬁan'?;umaau’lusvﬁu%amﬁnﬁauﬁwaumunma
uonand wAnAusigniuvygns 2 uay 3 ddad b*
uAN#19AY (p < 0.05) Lmeamnmman'duuum 3gne
dAPaeri N L* Ad 2 A adhesiveness, cohesiveness LLa.,
spnngmesﬂuum’lmmﬂM’Nnu (p > 0.05) luanuyil
an%wuam 1 4i hardness awnam fidnvausdodura
uwdsuasudusnnitgniunygnidu q Imuw@n'uuuu
ans 2 uay 31uummumnmqnu (p > 0.05) fatfu
wanTusigniunyges 3 Judufedimaniusidmiu
Anwiorgnisifuine viadl iaeeinduilaniinrumey
Tawsaundnfausigniunygns 3 eglussiusaudnionts
gauvunasdaliunndieingnsdu q uilldnwas
Wedudauiuuazudadosnitgns 1 wanisifiuine
gniunyfiguvgdl 3+1 ssmwaidea wuiinisusiglu
gagaananuulaiinisaigueduniddiniinisussy
luge LOPE wavgniumyiiussqluge LDPE uaz
geaggniauuula Inrsasranudiuiugdunid
Wusnasgrufmusluiuil 9 uay 12 mudidu

7. Andnssudsenie
YBYBUANUNIINEIdETIVAIWYTYTaid Ty
yuauaulunisviiide
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