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[V & o w - =) Qs
4.3 mmtmwuf‘szﬂinﬁ'ﬂ‘umzmaunnﬂaams'“a’ﬂé’mm‘%’awauazmmmeuLmnwn

o HavessmdiudszneAnude (Hardness) wazmsnaaeuluuu(Folding

test)

CIA o @ .
ﬂ'lﬂﬂ'ﬁﬂ'\iﬂﬂﬁﬂﬁqé’u1ﬂ1ﬂ’n&llw‘3 (Hardness) HazHaNINATBVHUUNWU(Folding test)

o <
yadens ™ dagifh 4.4

180 o pork ball ® chicken ball A fish ball
16000 * .
14000 y = -1374x + 16810
2
A *«. R =01192
8 12000 - Y. s
< ‘..
(o] e -
@ 10000 - a -3
g 4
5
g 8000 y = 1493.1x + 2264.4 L4
 / g
6000 R® =0.3302
| i
= -1711.6x + 12568 25 ‘
4000 3| =-1711.6x \‘
R =0.1702 & 3
2000 T T T T T
Folding test
0 1 2 3 4 5 6

{ o w d v 1 a o
E‘l.lﬁ 44 ANVTURUBIZTHITNAINITULLUY (Hardness) 4azHAN 1T NATDUVUUUNY

A ' A P v o o a v _2a
5]1“11'“ 44 'W‘U'.n@ﬂ‘”uwﬂg ﬂuﬂ'ﬁﬁﬂﬂaﬂuﬂ1ﬂqmﬂuwuﬁlﬂuuﬂﬂ‘uuﬁ3ﬂ1 Ry

anszsnm 0.1192 Hude anwduiuussdeyannisnasssvesgniumy hildidhilalunn

' o T 1 o
yessuAsDA0BY (g91nA1 R S udfmmsaniylfd fidasvesmzimummsiulszue 3

a3 o P @ J
AZLUY %zumﬂ’nmvfseﬂszmm 15859.277 NTU.MII ﬂﬂsuuumswnﬂszmm 4 AztUY seiie

o, P o '
ﬂqmuﬁﬂﬂizmm 8933.069-9529.804 N334.LT3 u.azvmstmumswuﬂizmm S AslUuU sziiMm

audeaseuot 8184.954 ~15780.914 ASHUIY

» .
anduld aumsaasseiidwaudiiufiiludannuesd R*§ianlszanm 0.3302 1y

o o L wome
fio awdiutvesdoynvinnunanssvesgnyuln ilddullhunnvesaunisannes (g

; t 9 13 v A o '
e R fidan) udnasnsoagalidd Adiswesszuuunsfulszanm 3 asuuu seliaa



uiealseanat 5217.649-9832.990 ndause wazfinsunumsiurlssane 5 aznuy szfinaam
udelseuna 6874.455-12522.130 NS5 |

Qné‘;uﬂm aunsnanesiimmmduiusithufeanuaza R Hanlseana 0.1702 1
fio mmﬁ’uﬁuﬁmi’aqainnmswaamanaaqné’;uﬂm"lu’"lﬁ’zﬂu"lﬂ’lmmwmaummmau @
9101 R? fifd) udfermnsaagul1dih fsasvesasuuuntsfunlssanm 4 asuuu sefidwan
uSanszaa 2004362 nS.U5S uazRinsuuunsTUszana 5 azuuy sxfidaande
1323101 2401.88-4877.103 AT

o HaYBIAMENNUTTEHINAANNE T TUNSUANYN (Fracturability) uazn1s
NANDLIUUUNL(Folding test)

vInHanTsnaaes lihamwawsalunsuandn (Fracturability) Hazwan1snATey
ML (Folding test) wad1answ degalit 4.5

8000

€ pork ball @ chicken ball & fish ball
&' PN y = -1640.3x + 11927
L \'@ =
. 6000 - : .. R" = 0.8076
2 Y= -1497.6x + 7936.5 3
- 8 5000 ~ 4
8 R'=053%5 B 7T
) £ 4000 T
g
3
¥ T 3000 1
i
2000 A
y = 0.0023x + 4.555
1000
R® = 2E-07
0 T T T 3 L
Folding test
0 1 3 5 6

51 45 anwduRufsendnaauannsalumsuanyin (Fracturability) uagwa

ATNATIUULLUNL

3 Y ' a
- 9131/ 4.5 wudgnFuny aunsoansslis i diuniueusasd R°H
] & o o ﬂ’ 1 o
Anlszana 0.8076 1ufe arwduiusvesdoyasinnisnaasavesgndunyeglunasine1d
' [ 3 v o
(@nna1 R Hameudiege) uanamiseagal1di Avasvesazuuunsiorszanm 3 azuuu

szfimmuannso lumsuantinissuial 6805.455 n31.use nasuuumsRudszun 4
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azuwu wfimnuemnsaluntsuanimlszana 5400.67 n3i.usse nasfinzuuums iy
szanm 5 azuny wzlinmaumusalunsuandnilszanm 4.2084586.962 3T
gn§u"lﬁ aunsoaoseiidmrmdiudifuSannuam R Sanszum 0.53651ufle
mwﬁuﬁ’uﬁﬂm%qainnms‘nﬁaawaaqné‘?u'lﬁ”hi‘lé’tﬂu'lﬂiuuuwmzmmmﬁnau (@n
#1 R fifwin) uafermsaagy 18 fdasvesnzusuntswurlsznm 3 asuuy ssdi
A alunsuanyin Ussana 1669.057-6321.435 s e uasfinzuuunawulszinn
5 Azuuy ssliaanua s o luntsuaninilszana 4.104-1768.663 nFuuss
gniuan ifaomduiudfuaunsaaney usfamsoagl 18 idasvesnziuy
msutlszana 4 asuuy wldanuewmealunsuanindszane 3.839-4.198 nfiuse uasi
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o HAYBIANUTURUTITZNTNAMANH HEINUY (Adkesiveness) AL M NAABLUUURY
(Folding test)
PramInaans idhisanumidondy (Adhesiveness)HazHAN I NATBLULLNY

o o
(Folding test) w15 19n3 ™ Aegafl 4.6

Folding test
0 T Ll T
=03714x - 3.8275
) yo oty ) ¢ . -—! ¢
v | R =0.0139 A ..
5 R ‘
y=0.9706x - 9.005
-~ 2 A ‘
g -10 R =0.0754 ./.
& _ ™
w
&8-18 - y=19817x- 18,695
2 2_
g m R =0.0726
2207
g u
< 225 -
.30 -
[opork ball M chicken ball A fish ball
-35

o o 3 ' ] . @
71 4.6 arwduiusseninmnrumiioauniu (Adesivenessuaz s NaaBULUURDY
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AzuUY 92A1A 1R RTINS 2R (99,179 NSU.AUW NazuuumsRUYszm 4
Azuuy sziigin M Hsaniulszinm (91.675-05.603 nU 3uH nazfrzuuumIny
Yszam 5 azuuu wzliainumiouiulssun (92.013-(96.760 SN, 3uH
4 »
andula aunsasneslinnmdusiusiluFannuazar R fanlseuia 0.0726 Wufe
o o o 9 i t-aw i oy Y
arwduuivesdeyannninaasswesgniula lildidull lunurvesaunisonnss (gan
v 21 o T Y1 e o At
A1 R” Ha1d) uanansoagd 1637 Assvesazuuumsiudszanm 3 azuuu wlisiaaw
wHowUUUs I ()1.478-()23.016 nS1.U59 wazRaguuumsRulssm 5 azuuu wlian
~ 1 ar
aurHeuuulszua (-)13.170-(-)62.090 HFN.ALS
qy s [V o v o d a
an¥ulan aumsoaneslinnuduiusidudanaumsaanesiiarwduiufidu s
nuag a1 R fiawszun 0.0754 ufe anuduiufvesdoyannnisnaassussgnduilan
[ 1 ' o ved )
Tail&dwlillunvssaunsoanee (@9na1 R S W) uanaunsaagil 1841 fgasves
ATUUUNRUY ST 4 azuu 1xiiannumHeInUNszaa ()0.83 - (9)3.854 ASU.LI LA

Razuuumsiulszuia 5 asuuu ssliainniloanuulssu-)0.419 - (9)3.776 ATU.LSI

o HaYBIAMNFURUSszH IR w T HE5e (Springiness) HALNIS NATOLULUWY
(Folding test)
3

1wanisnaassidimnaduatlSe  (Springiness)  wazHaMsNAABUUULNL

(Folding tesf) ar¥1ensl dsgildi 4.7



# pork ball @ chicken balf A fish ball
0.95
y = -0.0069 + 0.9395 A
A A
09 R=o0or7 —-~-4
8" A X
[+)]
§b |
£85 | .
o n . Py
-, .
08 4 y =-0.0122 + 0.8554 ;\.\"‘.
, .-
R=01063  -°
. . ?
0.75 y=0.0172x+ 0.7248
R =0.142
0.7 T T T T T
0 1 2 Fodggtest 4 5 6

o @ o o D] a @
E'ﬂﬂ 47 ﬂ?‘lu?ﬂl“uﬁigﬁ'J’Nﬂ’\ﬂ')']ﬂlﬂu'dﬂiq (Springiness) HASHAN I NATDULDLNU

907l 4.7 wm’mn‘?;umg aumsanoesiisnmduufiiudanneza T
Anlszanm 0.142 ufle mmduiufvesfoyasinnismansswesgaimy lddulluinn
YBIMINI0AN8Y (4101 R Ha) uanannsoagl 1841 fdrevesnzuumsiuylszina 3
aztuy wfimaudluailse (Springiness) Yszanm 0.762 AnguuunRurssana 4 azuuy

sRammuiumlSe (Springiness) szana 0.812-0.836 uazfinsuuums Munlssang 5 azuu
dedifnamuiuen3s (Springiness) 1lszanas 0.761-0.850
 qodwld eunmaacesileuduiudifudeouueze R Samlsze 01053 ude
anwdfuiufvesdoyarnmananesvesgnin il luuuavesaumsanoes an
#1 R? S ) udfoasaagyl 183 fidasvesnzuuunisiurlszana 3 asuum sefidnaudu
1134 (Springiness) 52384 0.800-0.839 uaz fiazuuumsiuilszana 5 azuuy szlamam
w3 (Springiness) 1521794 0.770-0.882

andutla aunsaanesinudiriuidudeuansesnesiimwdniufituds
vanuazd RiAmlszane 0.0077 Tufle samduiudvesdeyntnnimaneswesgniulan
Tildduld i vesaunisaanes (@uind1 R’ fiad uAnausaagl1éh fdeueq
Astuun WU syIne 4 azuun szidnauniluaafe (Springiness) 11531191 0.896-0.928 nazd

guuunRuYsE 5 azuuy sstiainuiluayss (Springiness) Yszana 0.832-0.949
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° Nﬁ’U'i’Nﬂ'i'lllﬂll'ﬂuﬁi3“?13ﬂ1ﬂ11&!ﬂquﬁ‘1 (Gumminess) HATNTNATDUULUNRY

(Folding test)
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pnHamsnaaes lAhsImmmgudI (Gumminess) HATHRANTINATBULUUWY (Folding

test) W13 N3 Regalfi 4.8

6000
5500 # pork ball @ chicken bali A fish balf =
¢
5000 -
4500 A y = 540.65x + 1440.6
4000 - R =0.1491 P
© *
‘500
. .
000 - ’
y = 1086.9¢- 966.85 N3
2500 -} A
R’ = 05028 N\ A
2000 - .
§ =R 7215.%
1500
2 ¥ R 4
1000 . A : ; —
0 1 3 YRRy 5

P 3 a At o Jﬂ a ’ 2
%‘]ﬂil"ﬂ 4.8 NUAPGNFUKY TUNTOANBUUA A1 AUNRUSILURUIBUASATR Y

717 48 avwduiussend A wngUa (Gumminess) LagHANINATBULLLTL

anlszuna 0.1941 vufe awduiusvesdeyaninminaassvesgaduny lilddulyluwa

' ' e ] road ar
vosrumInaney (g91na1 R fidd) uafannseasil1di fnevesasusumsinlszana 3

3 LI o @ J ¢ o
SHUY vzﬁmmwﬁqumﬂizmm 5361.476 NnsuuuMsWUL sz 4 Azuuy ﬁxﬁm‘nqum

A Q7 ]
sz 3436.7963-3694.033 wasfnzuuunsWUdszIna S azuuu selinanlsena

4085.674~4374 442

¥ i
gniuls aunsaanesiinrwduiusiuFannuazer R fanlszana 0.5928 1iufe

kL d
adutufvesdeyasnmanaassvesgniulabilddulluuwavesaunieansy  (gun

J 9 1ed "o ar ] 3
a1 R’ G187 udnamsoagy 149 fvssvesasuuuntiudlssuig 3 azuuy seiidniumgu

falszanm 1702.280-3307.874 waziazuuunsissing 5 asuuy sdiamaumgud

Uszanm 3209.403-5706.320



LI

27

Qﬂ?;uﬂa1 aumsoasesiiarndiuiidudauaumnanesisrduiusiungs
wInuaza1 R’ fistszann 0.2062 tiude avmdniuvesfeyannmsnanesesgnilan
Tildiulhuavesaumsanney (@uind1 R fidd) uafimwmsoanl1dh Adieves
AzUNUNISHUSZ 4 Azuuy selisaanmduiilszang 1525.607-4638.807 uagfinziuy

msilszana 5 azuuu slidnuvguiseana 2342.466-2570.412

v o ¢ 1 1
*  HAYBIAINANANSSENINAIANUA W0 IUMIBANIE  (Cohesiveness) LAZATS
NAABULLUNY (Folding test)
Maransnaaes IdhsenuansalunisBame (Cohesiveness) LagHan13nazaU

uuuRY (Folding test) W13 190579 R34 4.9

06
@ pork balt B chicken ball A fish ball !
055 - |
N3 |
Logig ;
05 - y =-0.0214x + 0.619 ¥ !
Y :
A R =0.2234 :
8 045 [
2 :
2 !
S 0.4 - a J 1
o 2
y=00591x+0.1666 W * |
0.35 - * ’
R®= 0.6902 . i
¥ m y=00233x + 02008 |
0.3 Ca [
R =0.1225 i
" I
0.25 T T T T T 1

Folding test

0 1 3 4 5 6

{ o o & 1 1 .
1111 49 anuduiusseniearmannsatumstamis (Cohesivencss) tag

NAN TS NATDLULUNL

vnglii 49 wuhqn?;uwg aumsaaseelimarduiusifudannuasat R? §
Anlszana 0.1225 viufle awduiusvesdoyannisnanevesgniumy i ddu Tl
YRIENNTI0ANGY (3901 R’ IA1d) uafamnsoasy1ddh ferewesnsnuumsiulszae 3
guun szlidanuaselumstamenlseana 0.344 fnsununisiudssine 4 asuus e
fisamnsnlunsBantzlszane 03650418 uasfinsununisiudszina 5 azuuy szfid

mmmmmiumﬁﬁmmzilszmiu 0.344-0.0472
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gnduis aunmoasesiinnmduiusidudannuasa & Sanlszuna 0.6902 sfufe
anuduiuivesfoyannnsnanasvesgniulabiléd b vesaunisannes @vn
M R fidwy) udfewsoagdidh Adacvesnsuuumsiinlszane 3 asuuy s
A lunsBanzalszan 0.259-0.407 uasfasununsfurlszang 5 asuuy il
armsaiuniameseua 0.433-0.498

Qﬂ§uﬂa1 aunsnaneuiiayvdiusidudauaunsasoeslimmduiuiiius
wnuazat R fenlseana 0.2234 1ude audniutvesdeyainmsnanesvesgniutlan
L& lunnvesaunsaanes @und1 R Tewdn uafamseaglidh fivreves
AzuUMIRULsTINa 4 azuuu sefidaimaunislunstanezdssua 0.525-0.542 wasf

AzuUUNITRUYIE I 5 AzUUY ﬂzﬁﬁhmwmmin“lumi't‘immzilszmm 0.530-0.535

¥ w ’ 1 A 3 =
°® Hfﬂlf’)\?ﬂ'J'lilﬂﬂwuﬁﬁﬂﬂ'l'ﬁﬂ'lﬂQTNﬂQﬂuﬂJﬂQﬂlﬁU? (Chewiness) LagNITNATDULLUL
WU (Folding test) N\
' o ! A d’ g Qs
Q'Iﬂﬂﬁﬂ'ﬁ"ﬂﬁﬁ?)Q1gu1ﬂ1ﬂ’nﬂﬂ@7lumﬂgﬂlﬂﬂ? (Chewiness) UAEZHANITNATDULUUND

o o
(Folding test) 11319051 Ae31l 4.10

4800
@ pork ball W chicken ball A fish ba”x
4300 A 2 ]
]
% *
3800
y =434.35x + 1168.6
¥
3300
2
2
< 2800 a
2 = .
(3] Vi ]
L] s
2300 < ’
‘A
1800 y=823.39-59121 < =-931,85¢ + 65145,
R’ = 0.5847 R'=0.2075
1300 & A
A
a
800 . . : : .
0 1 2 Fodpgtest 4 5 6

o [ ' J 4 g N
E‘IJ‘VI 410 ﬂ'J'IiJﬂ'SJ'ﬂN‘Eizﬂ‘)'Nﬂ'lﬂ'J'IUﬂQﬂu!NEJQﬂLﬂU’J (Chewiness) ttaznans

NAABULULUNY
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PHYSICAL PROPERTIES AND FOLDING TEST OF COMMERCIAL MEAT BALLS IN
THAILAND
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King Mongkut’s Institute of Technology Ladkrabang, Bangkok, Thailand 10520
Telephone: 66-2-3264092, Fax: 66-2-3264091, Email: ktruchir@kmitl.ac.th

Background

Meat ball is quite popular for one-dish serving meal in Thailand. There are several ways of cooking meat
ball i.e. deep fry, yum (spicy salad), roasting and even to be in recipe with noodle. If we look at the amount
of produced meat balls in Thailand from year 2000 to 2003, the amount of pork balls was 843.36-1339.14
ton, chicken balls was 6923.72-4962.87 ton. There are basic three types of meat balls, i.e. pork ball, chicken
ball and fish ball. Most of Thai people prefer to have meat ball with a high springiness and softness. To
know the good quality of those meat balls, only the highly experienced person can tell. This is one restriction
in processing of meat ball especially in SMEs (Small Medium Enterprises) since there is an instrumental
limitation for checking and measuring the products. For a big manufacturer, the problem seems smaller since
they can afford having a good quality control. Besides the taste of product, the texture of product is quite
important factor to be judged for a good quality (e.g. no sponginess, smoothness, not too hard, etc.). This
study wants to investigate the properties of some meat balls producing from some big and small factorics by
using the texture analyzer which is available in our laboratory and also using a simple method, e.g. folding
test, to investigate those meat balls. We expect to find the correlation among those properties in order to
encourage small factory to implement the simple method for checking the quality of meat ball.

Objectives

The purpose of this study is to investigate the physical properties of commercial meat balls (pork ball,
chicken ball and fish ball) by using texture analyser and folding test and to look for their correlations.

Mate)l;ials and methods

The materials are ten items of each type of meat balls (pork, chicken and fish) in the market of Thailand as
shown in Table 1. We pick up some of the most popular and non popular meat balls in order to having a wide
range of samples. The high price meat balls will be numbered from 1 to 4 while numbers 5-7 will be the
medium price and numbers 8-10 will be the cheap ones. The texture analyzer model TA.TX2i was used to
measure the physical properties. The conditions are as follows: TPA (Texture Profile Analysis), 75 mm of
probe size, compression 30 % deformation, the pre-test speed and test speed at 1.0 mm/sec, post-test speed at
10.0 mmy/sec. The properties such as hardness, fracturability, springiness and so on will be obtained from this
instrument. To investigate the folding test, meat ball was sliced having thickness around 2-3 mm and then
checked the cracking after folding one-half and one-fourth. The ranking of folding test score was 5 to 1 as
shown in Table 2. Score 5 means meat ball having more sofiness and scorc 1 means meat ball having more
hardness.

Results and discussion

When the texture analyzer (TPA) is used, several information can be obtained, i.e. hardness (g-force),
fracturability (g-force), adhesiveness (g.sec), springiness, cohesiveness, gumminess and chewiness. Figure
1(a)-(c) shows the hardness and folding test scores of pork ball, chicken ball and fish ball, respectively.

Figure 1(a) shows pork ball having the hardness mainly range from 8000 -11000 g-force, and the folding test
scores range from 3 to 5. We observe that the products having high scores (score S) of folding test reveals
the hardness from 8000 — 10000 g-force except two products, i.e., item 5 and item 9. This result may have
occurred if the texture of that product was not smooth enough. When the hardness spot of product was
touched by the probe, the high value of hardness can be found. We can say that folding test score 5 will be
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found in the group of high price. Whereas, the score 3 and 4 will be found in the group of medium and low
price which is implied that raw material for producing is in different quality.

Figure 1(b) shows the hardness and folding test score of chicken balls. They have the value of hardness
around 5000 -8000 g-force and have the folding test scores around 3-5. There are some products having quite
high hardness, i.e., items 1, 2 and 7. This may happen in the same manner with pork ball. However, we can
conclude that the chicken ball at low and medium price have a low folding test score (score 3).

Figure 1(c) shows the hardness and folding test scores of fish balls. They are mainly around 2500-5000 g-
force, and the folding test score around 4-5. The scores of folding test 3 will be not found here in fish ball.
There is only item 4 which have a high value of hardness (around 8500 g-force). The other information can
be plotted in the same manner, but they are not shown in here. For example, the springiness of pork ball,
chicken ball and fish ball will be 0.761-0.850, 0.682-0.882, and 0.832-0.949, respectively. The cohesiveness
of pork ball, chicken ball and fish ball will be around 0.344-0.472, 0.259-0.498 and 0.491-0.542,
respectively. Figure 1(d) shows the correlation of hardness and foldin% test score of those meat balls. Since
there is the fluctuation of data, the correlation was not fit so well (R” is quite low in three of meat balls).
However, if we neglect the scattered data, we should have a better correlation. It is noticeable that there is no
data at the low value of folding test score (1-2). This may imply that those commercial meat balls should not
have such a low value. Since low score of folding test means too fragile and cracking can be found easily in
the product. This kind of property should be avoided. Figures 2(a)-(d) show the result of other properties,
i.e., fracturability, springiness, cohesiveness and gumminess versus the folding test score in order to look for
the correlation among them. In Figure 2(a) shows fracturability and folding test score of three meat balls.
The correlation of pork balls is quite fair since the value of R? is satisfactory (R*= 0.81), whereas correlation
of chicken balls is poor (R? = 0.54) as well as of fish balls. As we can see the rest of all figures from (b)-(d),
the correlation is quite poor. However, the correlation could not expand to the low range of folding test, i.e.
score 1-2. Since in this range, when the product was fold one half, the cracking could be observed in the
product which is undesirable property.

Conclusions

We can conclude that the folding test score of commercial pork balls is 3-5 (majority is 5), and hardness is
8184.95-15859.28 g-force. The springiness is 0.761-0.850. The folding test score of chicken ball is 3-5
(majority is 3), and hardness is 5217.65-12522.13 g-force, springiness is 0.682- 0.882. The folding test score
of fish ball is 4-5 (majority is 5), hardness is 2401.88-8539.04 g-force, and springiness is 0.832-0.949. The
correlation of folding test and their properties could not draw conclusion since R square value is quite poor.

v Table 1 Name and price of some commercial meat balls in Thailand
Pork ball Chicken ball ~ Fishball :
name Price name Price name Price
(Baht/kg) \ (Baht/kg) (Baht/kg)
1. Sechaun 150 1. C.P. 100 1. TaeJew 153.5
2.CP. 135 2. Lotus 70 2.C.P. 110
3. Seanthai 125 3. Carefour 70 3. Tanachai 106
4. Moodee 90 4. BigC 69 4. Laojeung 103.5
S. Bualoi 75 5. Sahafarm 40 5. Lee Scafood. 80
6. JP.M. 72.50 6.BKP. 40 6. Heng Heng 70
7. Lotus 70 7.Golden B 35 7. Bangrak 63.5
8. Jitjaruen 70 8. APB. 35 8. Jae Ju 55
9. Rodded 70 9.JF. 30 9. See Praya 50
10. Top 64 10. P.P. 30 10. Ponjaruen 46

(48 Baht = 1 Euro)
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Table 2 Ranking score of folding test

Ranking

Description

—_— N W

Folding one-fourth, cracking can not be observed
Folding one-fourth, cracking can be slightly observed
Folding one-fourth, cracking can be observed
Folding one-half; cracking can be slightly observed

Folding one-half, cracking can be observed
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Figure 1 (a)-(c) Hardness and folding test of meat balls
(d) correlation of hardness and folding test
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¥ Figure 2 (a)-(d) Correlation of data from texture analyzer and folding test of meat balls
References

Malcolm Bourne. 2002. Food Texture and Viscosity: Concept and Measureme

New York.

Sandaram Gunasekaran. 2001. Nondestructive Food Evaluation: Techniques to Analyze Properties and

Quality. Marcel Dekker Inc. New York.

Industry Statistic Department. 2004. [Online]. http//www.oie.g_o.th/industry_stat/ 151120.html
Nutrition Facts. _. Pork ball and Chicken ball. C.P. Interfood (Thailand) Co., Ltd.

Acknowledgement

This work was granted by the Fiscal year 2004, Faculty of Agricultural Industry, KMITL

nt, 2™ Ed. Academic Press.

-0





