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Effects on Improvement of Preservation and Quality

in the Pork Treated with Calcium and Chitosan

Hyun-Young Lee

Department of Food Science and Technology,

Graduate School, Pukyong National University

Abstract

This study has been investigated the effects on improvement of
preservation and quality in the pork treated with calcium and chitosan.
First, antimicrobial effects of chitosan on 12 kinds of microorganisms
related to meat spoilage were measured. Al concentration of molecular
weight{MW.) 5 kDa of chitosan had a very weak growth-inhibitory
effect against spoilage bacteria in meat. But, over 0.1% of M.W. 30 kDa
and 120 kDa of chitosan had very strong those effects, respectively. To
know preservation effect of chitosan, the pork with various
concentrations and molecular weight of chitosans was dipped. The pork
dipped in any concentrations of M.W. 5 kDa chitosan has not shown
the extended effect of storage. But, 1% of MW. 30 kDa and 120 kDa
chitosans had a very strong effect on self-life of pork. In antioxidation,
the dipped pork has shown remarkable effects in all concentrations of

M.W. 30 kDa and 120 kDa of chitosans. In M.W. 30 kDa and 120 kDa



of chitosans, they found that the internal redness of them were
increased as the storage time passed and those external redness were
also maintained stably. Throughout these experiments, in 1% of MW 30
kDa and 120 kDa of chitosan, preservation effects of pork were very
high. Therefore, the porks were coated by 1% of M.W. 30 kDa and 120
kDa of chitosans with 3% gelatin solution. It was found that self-life
and antioxidation were detected very high in all samples. In contrast
with non-treated group, pH of group treated with chitosan was very
stable. Moisture content and water activity(Aw) of them had a tendency
to simillar. Water holding capacity decreased slightly but cooking loss
increased during the period of storage in all samples. The value of
redness was increased by coated chitosan. In the textural characteristic
of pork, when injected calcium, the tendeness was the highest all of
the samples. These result was shown an effect of improvement on
preservation and quality of pork by the treatment of calcium and M.W.
30 kDa or 120 kDa of chitosan.
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$elel Adge Avstgel sbu o} AgFel 2w WA et
131 (Korean Food Yearbook, 2001), A}3) - A A7) wrAd o] ula} Ago] of
uchs AL F448E FAolth 44 A A%e A, Fug gEd 5
o /A= FAel FHHEd 1 F A= M o aon dalx
(Weir, 1960; Lawrie, 1966; Bailey, 1972; Moeller et al., 1977). o]of u}a}t
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ol 9T dAste] Va2 Ay JhA] 2 Biuso] gk dlEA o g, Von
Hippel and Schleich(1969)+= Zr¢o] fusle wizle] Holgsl= =z

Ca’'ell ©}g o2 =35 fibrillar WM A3} globular Y=o Hel 7z

9 ML AT Wi ddtEdn 89T, Takahashi(1996)= 2%
o) 54 5 A8 Py A Foase osiA moe 44 F 2,000u)

FERE ;olAE cytosold] Ca™ol 28 dojuttn musldd. -,

Whipple and Koohmaraie(1992)+ ZHro] 44 7 Fa3 2gals = ]



o 7Z2E JteEHste E49 calpaing AN O 2R ATE A
7174 gk st 7)ol i8] Koohmaraie 5(1989)2 <Fiiz|e] 0.3 Me)
e SAS AMREE W dsdTd amrt Ao BmEgl,
Wheeler F(1991)2 &]37|o] 300 mMe] Z¢ 24L& 10% FU39L o
D=7t AAFHATFE Rustded oL 77 d 289 74 4o o
e & JHEsAZIg . Sl th(Koohmaraie et al, 1988, 1990; Koohmaraie
and Shackelford, 1991; Morgan et al,, 1991). =3l Z+4 LML broilerd]] 3=
detsls o EAS AMEdoE Baurh dlen(Lyon et al, 1992; Janky
et al, 1992; Cason et al, 1997, Veeramuthu and Sams, 1999), 0.2 M¢2] 2t
# 8 S%E Hav] 2Helac FRHYE W Ax B uy Fo] Ju =
At vts Kok slickMiller et al., 1995; Hoover et al., 1995).

NEZ2E HEAZAE organic acid(Berry and Cutter, 2000; Castillo et al.,
2001), e -tocopherol(Cheah and Gan, 2000), herb extracts(Cutter, 2000),
bacteriocin(Ariyapitipun et al, 2000; Nandini and Sheldon, 2000), tea
catechin(Tang et al. 2001) 529 H BAL AL§8la] 2SFo AAFLL =

A s 7ok BEs AAED Aoh o5 HEAS AgFol AL

LV}

rir

WA E 7189 wash WAl A spraying, dipping, coating 5o 9o
=% a4 EHZ biofilmE A F(Chung et al, 1998; An et al, 1999;
Shin, 1999)slef o] &3al= &5 thefsio).

¥ FIEAL A, A4S 5 AR Aot L1379 B, BA, 2§
o] Axy Fol| de] £x¥9 Jde HAURA &&= (Weiner, 1992)91 7]1=l
S A FASIUEF §ho 2 gotidstste] ool drh(Skjak et al, 1989;
Goosen, 1997). 7]E4F2 2-amino-2deoxy- 4 -D-glucosamine®] #H-$-Ao] i=

< aminoZ]E ZHAZ Qo] BE fral Jol2L AY F 9l o Fo



(Knorr, 1982) 34t - &A# Z&(Allan and Hadweiger, 1979; Ghaouth,
1992; Sudarshan et al., 1992; Rhoades and Roller, 2000), 32} (Ito et al,,
1999), &4tstAH&(Xue et al, 1998), Fdl2HS Z2Hagn 2 WA
(keda et al, 1993; Lee et al, 1999), §9A3Ee )22 (Knorr, 1984;
Austin et al, 1981), H&A 2 F3HoH A (Rodriguez et al., 2002) 5 o2
Al R4S Ueto] AN Rk oF 9 SAE Bod ol2y|zr] B
HAshA AREHA vk oleigt A ENE F4 pHolME H80)A9, §7]
A zho] ofibg Wi fddt 48 5 ol e IAS sixEE
°lgel HAL ol&dtd Hdde EEstm HRHAH dE film TE
membrane(Allan et al., 1989; Wong et al, 1992; Begin and Calsteren, 1999;
Quattara et al., 2000; Young and Kauss, 1983; Ge et al., 2000)& A|ZEgHe.
2 AEel RESE PAANY S Y. 2 o2 Fol} L4gst ge 4
=9 FAo ZYPgoRHN HFEAHL ZF(Donald and Mirocha, 1977;
Hadwiger et al, 1984)8} 12} slgz, AL} AZo] 7| EAS estoz
A A& S Simpson et al, 1997; Chen et al, 1998)A1 7] 312} Qe
W, 71EF AEd ng EnlEe A &4 (Ghaouth et al. 1992), 2. o]%}
Aokl #REN 240 E 8 71E4 28(Ghaouth et al. 1991), 7|2
#Y FE o2 HAA 2 ZA@9) §4HGhaouth et al. 1991), @z T
Aol wE Ao dak(Lee et al, 1996) S0 hal T oA oAp
2

gebd B ATl Ae =89 Wiel 24 S92 FYW o BH
B4e EA At $4 /1T F9 95 AN LAY 34 57 B

e ¥4 94 Eas dolnux A

—

olf



Az 2 Uy

1. A5

1-1. 714+
Ao AL gH F)ENE B oF 5 kDa, 30 kDa T 120 kDa¢] Ao &
7} 7}o] E4.& Table 13 zt}.

1-2. FA A5
L 2 R

1B
filo

Lot 7] Y&l A= FFE 4S5 HEuje #BAde=
TUTE EYtol A5 tH(Table 2).
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915 o 200 g¥ zhEp AbgEtslon,
5 kDa 7|EAFS: Bo| Raf3te] AL8384ar, 30 kDax} 120 kDa<)
3% HakEAR &ad § pH 558 =Haroh
of o]&¥ F|EAY HEEEE 01%, 05%, 1.0%2 Lo =
= AL 18 FAF s @7 &206 ol 10T 8Uz A sk
9 Yo e ESY Agtdel HF s 42 1.0%9) 3.0%7 5
3 Bdow AzIHHoH, B8 FHE B 02 M 24 89, 02 M
EDTA(Ethylenediaminetetraacetic acid disodium salt dihydrate) 982 Al
of et ztet 5% e FEE FAG F JEN §Ag BF, IS 3] &
7ol el 1TolA 18Uzt A3 5ct
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Table 1. Charateristics of chitosan

Molecular weight 5 kDa 30 kDa 120 kDa
Degree of
) > 95% > 92% > 85%
deacetylation
Arsenic ND" ND" ND"
Heavy metal ND" ND" { 20ppm

ND? ; Not detected



Table 2. The list of 12 microorganisms submitted

for antimicrobial activity of chitosan

Strains

Brc);hothrix thermosphaéta KCTC 3402
Escherichia coli ATCC 25922
Lactobacillus curvatus KCTC 3767
Lactobacillus plantarum KCTC 1048
Listeria innocua ATCC 33090
Listeria monocytogenes KCTC 3569
Pediococcus pentosacens KCTC 3507
Pseudomonas auruginosa ATU 27853
Pseudomonas fragi KCTC 2345
Salmonella enteritidis ATCC 13076
Salmonella typhimurium ATCC 14028

Serratia liguefaciens KCTC 2925




2-2. 7| E3be) e =4

Lactobacillus$}  Pediococcus= MRS(Difco), Brochothrix®}  Listerig= Brain Heart
Infusion(Difco)-2 A}&3}a] 30°C NN, Pseudomonas= Trypticase Soy Broth(Difco)
E AHBSte] 267ColA, Serratia, Salmonella, Escherichiax Nutrient Brothol A
Z47F 30°C, 37T e HAEF LxolA 2417 Tk wUdg F 600 nmol A &
BEE S 029 wxE APt 3AHH FA = Lactobacillus9}t
Pediococcusy= 45 m¢7} & Thioglycollateol], 1 9]¢ #92 Mueller Hinton
Broth(Difco)oll 600 pf 453be] 1.5 me] A 7184 fadu Ao gL
ABAIZE Fb W gE F 600 nmo) A FRHEE S5 AL ANEY
t}. Lactobacillus®] 7-§-oll= anaerobic jar(BBL)® catalyst®} Gas-Pak(BBL)-=
wol &7 ezt =HA 3 v 498 s

rlo

23 A 54

Ztztel  Zwol AZE A8 25 g& FHEAHOE AFHs  108]<]
PBS(phosphate buffered saline, pH 7.4)8 9o 2o] A3 t}S 108 3|
Ao 2 8| 43le] Nutrient Agar Brothel]l T=38}¢it). 0|8 37Col|A] 484
b wjekete] et (colony) s =Sl

2-4. 33 54

=55 4 5 g &4 oE 3l 25 7S 3,000 rpmell A 1571
T ABSE 3 glass woolol A @l gr). o] ool 05 mio] 2424 05 ml
¢} 7.2% BHT 50 u¢, TBA/TCAE 2 mE H78le BE EoA 1587
7+4s ohg WaEke 4°C, 3,000 rpm e g 1087 AR gsE. A e
531 nmellA  F3EE  =A3sl TBARS(Thiobarbituric Acid Reactive
Substances) 9] e, F =52 kg@ malonaldehyde %F(mg)o 2 vhebui i),



25 Ax &4

E5 49 A¥xAo]l gt HES 2x2x15 me| @Az e ¥
texture meter(T1-XT2, SMS Co., UK)E #}8-3lo] Hy 2 (shear force)o. 8 1}
b Ao}

2-6. Coloxr =3

B§ E¥le] JEAS AP AR AuA 2o WnE ¥IY + 9
L& & 2x2X15 m®) A7|E AE oS A 2A(JC801, Color techno
system Co., Japan)& AR&-3le] Zhzte] AEE L* ot brgroz el ok
ol wj AMEE HFWITel ghe 1+=93.73, a*=-0.12, b*=0.11 ¥t}

T MBS 2 g A: FHAHA FLEA BAH 9L 5 105TAA
2A12bE gk Zhdsta, 1083 wAAlHA A Wi g2 FAS Ay
thoolE Alse] #BFgge] g wztA wrEsle] d@dsta) F ARFAC o

29. pH =%

=8 5 g¥ TRT 50 mE EFEH °F 2%%F homogenize(AM-7, ace
homogenizer, Nihonseiki, Japan)3 }2 pH meter(HM-30V, Toa, Japan)=
skt
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2-10. B5E =3
=5 T A=A AwE Ao Hd3) REE B3 5 20 g
st BHee 4L daded ANE7E A7)A YEE i e 70T
A 30E3F Zrdat ATt g E fA4FEE 1087 HedA st 1000

rpm, 1087 B4 S F peH 4F9E S5

2-11. Cooking loss 3

2}zkel A8 E 2x2X2 ene 272 el FAE Z2H3 S 70T 30
¥ gk 7HEE ARE 1080 A Yol EASY RAS 2H3)
@, Cooking lossi= & Alg FAl0l st <48 A5 A9 n&
2 A vheRd Ak

e dF9 AP8 = Takahashi 5(1967)¢) Wl o g =4 gr}. %39

g 7t A Adsle] oF 75u)e] MFO0.1 M KCl, 10 mM
Tris-maleate buffer, 5 mM EDTA(Ethylenediaminetetraacetic acid disodium
salt dihydrate)) 1 mM DTT(Dithiothereitol), 1 mM NaN;, pH 7.0) &94%
A7kt & 310000 rpm, 18)3 dEAg 223 3 Hste 9tz dn
74 (BX-40, Olympus, Japan)Atoll A 10008]8 2 5007 olAle] Z2gA 6= @
SRtk 23T 14709 sarcomere® o] F o]z ZPAHG AFe | F] <l
e A ogds S22 wE(F/[2)EAM JenyTh

et
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1 459 R delsit vAZd dg FEL A5G
w215 ok 5, 30, 120 kDa®| 7] EARS 0.001~05% =2 23)5lad 2180
Fajol wojshs 1250 I8 4 B 18 249 AR tisl 4594
& S4clgth(table 3, table 4). ol& ujAEo )3 Ex}2F oF 5 kDag)
|2 01% olgte] FwelA A AWK oA a7} gller], WA He
35~05%2] FEOAME °F 30% olate] v AR Vel
w AR ek 30, 120 kDao] 7]E4ke] FgollE, 0001%AN s Be A5 o)
a5 veEhfloy 001%e] FEeME v ¥ ASAFS Rye
W, S. enteritidis, L. curvatus, L. plantarum, L. itnoccua, L. monocytogenes= A 2
g 7Ee) m A S Ao E 01% ol FmolA 90% oo ¥ A&
ANsS BT} §H4A, S. enteritidis, L. inoccua, L. monocytogenese] 7o 3l
oM oF 85% HF o] ulwA e MeAAARs eIk o), Lactobacillus
= WA oF 30, 120 kDa9] 7| &AM oF 70~80% AT U}E M v
Aol vis) e MEAAAAES JEPNATE P EL Bz
ofe] 7bA 1Fe e Axeo $A A, AEEwe) duAEs e 8
ARE Az abgel ogk Ao Afxe HI e HAAGFA] F3xie) wh
g oAl o3 Hoeg dejd uHHirano and Nagao, 1989). B 413 o] A
= Oy FAEA 2, OE ST 5Fo dis) A EAe 2o s Ax g3
T UElTH 7= Bxibgke] mbE A5 dAF zlol= FEA] B
Aol w2 FSUE Aol PAE X s FAHo] DAy wE
°|]2til Yun F-& EAsFth(1999). ubebad Bxz}eF oF 30 kDai} 120 kDaol

Z1EabE R AYetAds A VBB AL FAAA Aol s

o
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2. 1= 8¢ HA ¥y

21. =59 AZA

WA eF 5, 30, 120 kDa®l 7]EAME 01~1.0% wX9o] $gBo 2 viEo
& AT gL 10TCA 8A7 AAs THAM A F3}E DolH 7
8l A s ST FAFE o 5 kDao) FE Lo AAG =&

o A% B A B8} Wisrh AL vz 2Hde A4 7

T} 120 kDa9] 7|E4F Ao A A A-$(Fig. 2, Fig. 3)dlE 01%9 05%
7F vlszebAl FAg o, 1.0%

VE ohe Ayl W) IR A SRR 474

off
tr
x
fir
o
o
22
—r
™
gl
Ho
H
o
=

5 549 AT F A2 vatve Ade] 8%l TBARSe dEoz
ZAMch A o 5 kDao] 7B §olo] S S4L WAGAE o
9 FeTl F/1EEE TBARSS) g3 WAl gEdony 1 xols )
shedm, A4 /3ol ZolA4s A EA R ERw gAsA Foleln
(Fig. 4). Z12jy} B2 oF 30 kDaa} 120 kDa¢] 71E4 =g A] & = Ak
tee A7 9 SHEAL, ol HAA FE 01%MRH yEIt 718
5 A oA Bl Fe9 Zle® vehste(Fig 5 Fig 6), ot &

of EWALT ARN FEr) FARES AP Fo) A FAHAG

=

i Darmadji and Izumimoto(1994)¢] Ax}elx o x|styg o},
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—&— Untreated meat
—O— Distilled water
5 —¥— Chitosan 0.1%
—v— Chitosan 0.5%

Log No. CFU/mL
N W B O N o ©

1r —=&— Chitosan 1.0%
0 I 1 1
0 2 4 6 8
Storage time (days)

Fig. 1. Total bacterial cell count in the pork treated
with various concentration of M.W. 5 kDa chilosan

during storage at 10T.
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—— Untreated meat
~—0— Lactic acid 0.5%
—v— Chitosan 0.1%
—— Chitosan (,5%
—&— Chitosan 1.0%

0 A 1 !
0 2 4 6 8

Log No. CFU/mL
N W A OO N &R O

-
T

Storage time (days)

Fig. 2. Total bacterial cell count in the pork treated
with various concentration of M.W. 30 kDa chitosan

during storage at 10T.
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~—— Untreated meat
—O— Lactic acid 0.5%
—»— Chitosan 0.1%
—— Chitosan 0.5%
—&— Chitosan 1.0%

A 1

0 2 4 6 8

Log No. CFU/mL
N W R O N ® ©

-
T

o

Storage time (days)

Fig. 3. Total bacterial cell count in the pork treated
with various concentration of M.W. 120 kDa chitosan

during storage at 10T.
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0.18
0.16
014
0.12
010}
0.08

—&— Untreated meat
0.06 —0— Distilled water
—v— Chitesan 0.1%

TBARS (mg MDA/kg meat)

004 r
—— Chitosan 0.5%
0.02 + —a— (hitosan 1.0%
D.m L i I
0 2 4 6 8

Storage time (days)

Fig. 4. Changes of TBARS valuc in the pork treated
wilh various concentration of M.W. 5 kDa chitosan

during storage at 10T.
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0.18

—o— Untreated meat

016 Lacticadd05%

$ 014} —v— Chitesan0.1%
fn —o— Chitosan 0.5%
i 0121 & (hitosan 1.0%
= 010}
z 0.08
=1 .
E
vy 0.06F
&
= 004}
o
0.02}
O.m 1 i 1
0 2 4 6 8

Storage time (days)

Fig. 5. Changes of TBARS value in the pork treated
with various concentration of M.W. 30 kDa chitosan

during storage at 10T.
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| —*— Untreated meat

—C— Lactic acid 0.5%
0.14 | —v— Chitosan 0.1%
—v— Chitosan 0.5%
" —#— Chitosan 1.0%

TBARS (mg MDA/kg meat)

Storage time (days)

Fig. 6. Changes of TBARS value in the pork treated
with various concentration of M.W. 120 kDa chitosan
during storage at 10T.
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23. 49| W3
B oF 30 kDaz} 120 kDa®] 7|E4+ $EME Axsjo] 1 oo £§
Ao WetE dobmsich 1 A, BAG

F )
Da¢) 7|E4HS Heldt E5of o

o 30 k oy gy dnlahe JEs B
el E53 A gdow HF Aes} vlws] 2 ow g 18Ye] ozt
Fadte AE dEded & Aol gtk AAE@g)el Lol
B Golo) HAT £89 A R AAMms A 279 Tl Ae]
BS:d ghe vEhe] AR AelslA) e A%dl wd AR A% $

Aol ks FAHUT. E& WRANE 7RG A2 K] 4
Aasted vla) F1EA g6 HAE E{oME RaAr
F Z7Fekgith(Table 3, Table 4). #4 % (b*3)e 71 E4-S Helsia e =
Fol ool Al met Frhed ARG A E52 s

Yol 7= A4S @ A$E o] vwA gaiil &5 AcHTable 5,
Table 6). A%o] Hu Al M NUE 9 Aol PR ue UHsA
BUslog 23 2% T9 sptoltk el A% F A8 4L 5350
152 sl FRge] F/ha, MRU we WE 2 FAnt Zojee
ol W& HN = 7+ Darmadji and Izumimoto(1994)¢] B S 1
a2 ow, Hso) el FIEat Sde Mo A AR T AS s}

A7)ed H3d Aow Alw

2-4. = E- @ W

PAG Y SRR JEN S Az £52 WA S 10CHA
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Fig. 7. Moisture content in the pork treated with various
concentration of M.\W. 5 kDa chitosan during storage at 10T.
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Fig. 8. Moisture content in the pork treated with various
concentration of M.W. 30 kDa chitosan during storage
at 10T.
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Fig. 9. Moisture content in the pork treated with various
concentration of M.W. 120 kDa chitosan during storage
at 10T.
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Fig. 10. pH value in the pork treated with various
concentration of M.\W_ 5 kDa chitosan during storage
at 10TC.
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Fig. 11. pH value in the pork treated with various
concentration of M.W. 30 kDa chitosan during storage
at 10T.
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Fig. 12. pH value in the pork treated with various
concentration of M\W. 120 kIDa chitosan during storage
at 10T.
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Fig. 13. Total bacterial cell count in the coated pork
with chitosan of M.W. 30 kDa and gelatin after
injection of calcium during storage at 1TC. Untreated
meat; not treated group with injection and coating,

Control; Not treated group with injection.
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Fig. 14. Total bacterial cell count in the coated pork
with chitosan of M.W. 120 kDa and gelatin after

injection of calcium during storage at 1C. Untreated

meat; not treated group with injection and coating,

Control; Not treated group with injection.

_36_



3-2. A A9 F3x
A 2 FdE Az FIEN Rdd 2§ 54 HRste] x4E
Ay A4S w2 Foldas A% F AA A3
HAOE e mebd dg £ 39 & B4 /degd Egdoz =
9 #del A"t A F Ao Aslw
kDao] 7|E4b/deted Ao s A83 =89 A9 AR 6d7xE 7)E
o I 4L =89 4he Fur) wlsAl JebdA e ool 5
A HA A=At olo} vl JEA =
8 =59 dsbe vad ks fR50 A F v/ dete 38
ofgh A st oA mve & Aen yEhyn, JEN/ e 8 ES
T, A Aol WEtMeE BE £YY ESHTE D4 242 293 =5
NM A F AEY ket JA ade 2 Ao ek E3 EDTA &
Ae FAL =] 3 g4 aoe 2 FAF A wa $= 7
T FE anE Yehdel(Fig. 15), AFAQo 9} vl AgS wmo)
A of 120 kDa®] 7Bt/ Aatel E5tL =g eld 4o gio]A

©
2
2
i)
p;{.
i
Y
o

fr
kU
o
04
A
52
rlo
i
Jo
o
.

o
rr
e
)

o

il

—
]
=
~
-/
[«5)

1o

Ny
il
>

4
3
>
L

24

=

flr

o

=)

o

£

e

o

2

N
fo

_\,‘_

——‘.—J

7F A Wk ohve} ZbE A Fel HEAe w sEsde] as) oA &
HE velhdts 29 Jd3 A% HaEo] 9lej(Youn et al, 2001; Lee et
al. 2002), ¥ HEdAAMe] HAux o159 Avts} XS He)F)

_37_



0.18

—8— Untreated meat

0146 o water
—¥— Calcium
014 —v— EDTA

—#®— Control

012}
0.10
0.08 |
0.06
0.04

TBARS (mg MDA/kg meat)

0.02

0. m 1 ] 1 1

0 3 6 9 12
Storage time (days)

Fig. 15. Changes of TBARS value in the coated pork
with chitosan of M.W. 30 kDa and gelatin after injection
of calcium during storage at 1T. Untreated meat; not

treated group with injection and coating, Control; Not treated

group with injection.
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Fig. 16. Changes of TBARS value in the coated pork

with chitosan of M\W. 120 kDa and gelatin after injection
of calcium during storage at 1C. Untreated meat; not

treated group with injection and coating, Control; Not ireated

group with injection.
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Fig. 17. Shear force in the pork coated with chitosan of
M.W. 30 kDa and gelatin after injection of calcium during
storage at 1T. Control; Not treated group with injection.
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Fig. 18. Shear force in the pork coated with chitosan of
M.W. 120 kDa and gelatin after injection of calcium during
storage at 1. Control; Not treated group with injection.
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72

Storage time (days)

Fig. 19. Moisture content in the coated pork with chitosan
of M.W. 30 kDa and gelatin after injeclion of calcium
during storage at 1C. Untreated meal; not treated group with

injection and coating, Control; Not treated group with injection.
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Fig. 20. Moisture content in the coated pork with chitosan
of M\W. 120 kDa and gelatin after injection of calcium
during storage at 1T. Untreated meat; not treated group with

injection and coating, Control; Not treated group with injection.
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Fig. 21. Water activity(Aw) in the coated pork with
chitosan of M.W. 30 kDa and gelatin after injection of
calcium during storage at 1T. Untreated meat; not treated
group with injection and coating, Control; Not treated group

with injection.
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Fig. 22. Water activity(Aw) in the coaled pork with
chitosan of M.W. 120 kDa and gelatin after injection of
calcium during storage at 1T. Untreated meat; not treated

group with injection and coating, Control; Not treated group

with injection.
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Fig. 23. pH value in the coated pork with chitosan of
M.W. 30 kDa and gelatin after injection of calcium during
storage at 1C. Untreated meat; not treated group with injection

and coating, Control; Not treated group with injection.
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Fig. 24. pH value in the coated pork with chitosan of
M.W. 120 kDa and gelatin after injection of calcium during
storage at 1. Untreated meat: not treated group with injection

and coating, Control; Not treated group with injection.
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Fig. 25. Water holding capacity in the coated pork with
chitosan of M.W. 30 kDa and gelatin after injection of
calcium during storage al 1C. Untreated meat; not treated
group with injection and coating, Control; Not treated group

with injection.
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Fig. 26. Water holding capacity in the coated pork with
chitosan of M.W. 120 kDa and gelatin after injection of
calcium during storage at 1T. Untreated meat; not treated
group with injection and coating, Control; Not treated group

with injection
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Fig. 27. Cooking loss in the coated pork with chitosan
of M.W. 30 kDa and gelatin afier injection of calcium
during storage at 1T. Control; Not treated group with imjection
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Fig. 28. Cooking loss in the coated pork with chitosan
of M.\W. 120 kDa and gelatin after injection of calcium
during storage at 1. Control; Not treated group with injection

- 60 -



B4l 5" Aol fARHAl Jelsdth Seabra 5(1997)2 8 2 RYE dE
BAo) HJRA59S W cooking loss7t O Ehghy Hystg=d, B A3
M= s &9 A9 =K0] 342 £89 cooking loss Hr} 2k7h &7
UEbtont 2 Aol ASUth ol A Fo) SA8 Fe 7] w2 sy

He A SeAe) sHow s FRedel § BE Aow A

¢k 30 kDa®] 7]E4F
o] AW e B 43

-4 sarcomere® ¥

=
aq
r
2
Hy
o
w
e
-z
RH)
e
oy
op
=
to
2
s
<
o
Ho
2
Rod
—_

dlMel Zab= g &4 el &) titine] FEa|slo] AR Al peptidez
HAth= Tatsumi(1998)e] Aol YA 8o}, 250 ts] e NS A2
stds W ZUdRe z4d TEE g A AstA7ittE Ahn and
Park(1998)e] Aol U3} AHolth, w3t B Alola Zg L9428 =
2l =59 Fetdo] sh i) vebd Axen 953 RoFch o
A =5 dal 2 &8s A g} 2AG47 Feteo] 4 F

e AstE fREE HEE 480 A4S G LY 2 AL

r&
N
23

l‘ﬂ

_[OT.
oz almd

- 61 -



0.7

0.6
- 05}
[
= 04
)
E 0.3
E —o— Untreated meat
02+ —0— Water
—»— Calcium
o1}t —v— EDTA
—=— Control
00 1 1 1 i 1

0 3 6 9 12 15 18
Post-mortem time (days)

Fig. 29. Changes of Myofibrillar fragmentation index(MFI)
in the coated pork with chitosan of M.W. 30 kDa and gelatin
after injection of calcium during slorage at 1. Untreated
meat; not treated group with injection and coating, Control; Not
treated group with injection, [F]; The number of myofibrillar

fragments composed of 1-4 sarcomeres, [ X]; The total number

of myofibrils and myofibrillar fragments
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