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ABSTRACT

This study was conducted to investigate the effects of glucomannan (GMN), carrageenan (CAR), carboxymethyl cellulose (CMC),
and transglutaminase-B (TGB) on the quality and storage properties of pork patties manufactured with pork skin connective tissue

during 21d of storage at 4°C. Results showed that CIE color values like lightness,

significantly among the pork patties. Sensory attributes also did

redness and yellowness did not differ
not differ between the treatments (P>0.05). However, cooking loss

was significantly lower in the group with added GMN, CAR, CMC, and TGB compared to the control at 21 d of storage. The
shear force value of GMN and TGB were lower than the control at 21 d of storage (P<0.05). The pork patties added with GMN
and TGB had lower thiobarbituric acid reactive substances (TBARS) values than the control at 1 or 21 d of storage (P<0.05).
Volatile basic nitrogen (VBN) values of all treatment samples was lower than the control at 21 d of storage (P<0.05). Therefore,
result of cooking loss suggested that the decrease in shear force in GMN and TGB were due to higher moisture retention. Also,
the pork skin connective tissue with added GMN and TGB decreased lipid oxidation of pork patties.

(Key words : Pork patties, Pork skin, Substitution, Quality properties)

A = ¥ It} (Puolanne and Ruusunen, 1981). °l&ist &4 AW
AAL] AH-L ZHU2HE FHE 20~50% AARATIAY, Eds

SAE AZA AR A MRS 2o by 2 F AR AT (Yilmaz, 2004).
A7), ARES =o UEAT A4S AAANIIY (Pietrasik  FAREl =5EAS o &3 04?01]% Osburn 5 (1997)2 3%
and Duda, 2000), &v]ol] 43S 1|tk (Lister, 1996). 12} golut A& AA oA *M FakEQl AHS AR 2
2R 40%, FHA HE 30% T Ao AW AR v, 18 & b wRk ot & 1%«1 ?% Gl Ao meg
oF T AWyl A7de] FAE o782 Z (Ozvural and Vural, 7, Abiolas}t Adegbaju (2001)% E&2AX|o] 7k A1)
2008) A SAFHUR: AAW SAFe] MzHn ok 66%7HA AR A The e Rusgith T E5AEAg
(Miller and Groziak, 1996; Papadima and Bloukas, 1999). & X2 23g] Ak Augt 2473 JAsH, 10% 2oz~
B OAYE dAZ 4 e BERE dSF (non-meat H7R AN %%i*] 2 AFe & B 2AR] IS MAA
ingredients)?! EHF3HE (Giese, 1992), ©#4 (Jimenez-Colmenero, %3}t (Delmore and Mandigo, 1994). o]2{gh w414 H kst
2007; Yang 5, 2007) 2 224 9 (Alvarez %5, 2011; Seo 7] ote]  diEA AFA R IS R g

2, 2011) o] ol45]nl, SAPA E3 $7EEe) UEE ol

glucomannan, carrageenan, carboxymethyl cellulose 2 transglut-
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transglutaminase-B 37 M2 =544 4 =5 dEH 3
A% T F4 545 st F A7 g2 (O)% w9
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Table 1. The basic formulation of pork patty with ingredients

Ingredients (%) Treatments
C T1 T2 T3 T4
Pork ham 61.00
Back fat 8.70
Pork skin connective tissue 20.30
Ice 7.65
NPS (NaCl:NaNO, =99.2:0.8) 1.20
Phosphate 0.20
Sugar 0.50
Monosodium glutamate (MSG) 0.05
Mixed spices 0.40
Total 100
Glucomannan — 0.5 — - —
Carrageenan - - 0.5 — -

Carboxymethyl cellulose -
Transglutaminase-B -

- 0.5 -
- - 0.5
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717] 2702 road cell: 10kg 2 table speed: 200 mm/min®|t}.
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Table 2. Color (CIE L*, a*, b*) values of pork patties with pork skin connective tissue during cold storage

Storage

Treatments'

SEM”
(days) C T1 T2 T3 T4
1 57.05 55.66 57.44 61.71 58.54% 0.77
. 7 60.10 55.39 59.25 59.63 56.46° 0.71
Lightness a
. 14 58.37 59.25 58.69 63.43 60.53 0.70
(L% 21 59.31 58.70 56.63 59.39 57.61° 0.56
SEM 0.70 0.85 0.67 0.79 0.53
1 10.81 7.82 9.15 10.60° 9.78 0.43
7 9.16 8.76 7.39 8.92% 11.30 0.60
Redness b
. 14 9.56 8.61 9.56 8.08 7.89 0.47
(@®) 21 9.16 7.64 9.38 7.90° 7.05 0.34
SEM 0.48 0.40 0.55 0.41 0.74
1 9.08 8.77 8.55 10.16 9.72 0.26
7 9.04 8.61 8.61 8.92 9.55 0.23
Yellowness
- 14 10.32 10.03 10.44 10.45 9.59 0.17
(6%) 21 11.00 8.85 9.44 9.32 10.98 0.35
SEM 0.35 0.22 0.32 0.31 0.34

" Treatments are the same as in Table 1.
? SEM: standard error of the mean (n=3).

“d Means with different superscripts in the same column significantly differ at p<0.05.
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w3 272 £3 GMN, CAR 2 CMC AT #4377k
w2 fro) el 2oz} gilou, TGB AglolA A% 1447
¥ o FIFIAtE A% 2194 thAl #hadhs AdS Bt
AN 9 AT ek A5k frol#Ql Zfo|7h vERA] &
okor}, CMC AHg|FellA Ag7|zte] sl uwpg} A= glo]
AN }'/\}\]:]—(P<0.05).

2. JtdzEr 3 Mekot

E5AAAANZA T HE XVO T M 2 Awrt Ay
E Table 3914 YeRTh 7tazke] 49, Ag7Izte] =gt
of me} GMN A 1E #|9]& EL Aol A% 73kl 7
2T ALl 2193} S7bekE AEE Btk = A
A 1dxke] Bzl Ha] GMN, CAR 2 TGB Az To)A whe
7tz e JehiH, TGB A2 Tollxl 7 v 71a7ted 3
S BT (P<0.05). AF 7Y 2 14U} tixTet H w s}
A TE FoIARL Afel7h A gReko, A w19l 219
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Table 3. Cooking loss (%) and shear force (kg/cm®) values of pork patties with pork skin connective tissue during

cold storage

Storage

Treatments"

SEM?
(days) C Tl ™ T3 T4
1 6.75™ 6.68° 6.70% 6.74™ 6.65° 0.01
7 6.66° 6.66 6.66° 6.68° 6.63" 0.01
Cooking loss 14 6.70° 6.67 6.67" 6.70° 6.66" 0.01
21 6.76™ 6.70° 6.70° 6.70° 6.74% 0.01
SEM 0.01 0.01 0.01 0.01 0.01
1 1.84° 2.58® 2.06° 1.85 1.83 0.12
7 2.59% 2.18° 233 1.64 2.14 0.14
Shear force 14 3.34% 3.20™ 3.30% 2788 2538 0.11
21 2.25% 1.44% 2.44%° 2.54% 2118 0.12
SEM 0.21 0.21 0.17 0.18 0.10

" Treatments are the same as in Table 1.
? SEM: standard error of the mean (#=3).

AP Means with different superscripts in the same row significantly differ at p<0.05.
“ Means with different superscripts in the same column significantly differ at p<0.05.

Table 4. TBARS values (mg /100 g) and VBN (mg%) of pork patties with pork skin connective tissue during cold

storage
Storage Treatments"’ SEM?

(days) C T1 T2 T3 T4
1 0.53% 0.42° 0.66" 0.46° 0.48° 0.02
7 0.53 0.42° 0.66 0.46° 0.48 0.02
TBARS 14 0.57 0.50° 0.64 0.60° 0.54 0.02
21 0.55" 0.44° 0.69* 0.56™ 0.49"%¢ 0.02

SEM 0.01 0.01 0.01 0.02 0.02
1 11.61° 14.69 1.11° 11.91™ 12.92° 0.52
7 11.54% 11.64% 12.09* 12.23% 12.24"° 0.09
VBN 14 14.80° 14.71 13.87° 15.08" 13.32° 0.42
21 27.97% 15.00° 16.99% 17.23% 18.44™ 1.42

SEM 2.28 0.76 0.76 0.67 0.77

" Treatments are the same as in Table 1.
? SEM: standard error of the mean (n=3).

*P Means with different superscripts in the same row significantly differ at p<0.05.
“d Means with different superscripts in the same column significantly differ at p<0.05.
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Ao izl HE BE A oA W@ statE ghe Hele
W, GMN, CAR % TGB HFEoA 7} & 71dge gks
UERATH (P<0.05). AAY SAFS AW SAlE] vl3] 2
o] Wo| H7tso] ®aEo] Wolx & Qld| 7pHztee] wol

A = WE]TIJ 7kt E]D}(Hughes 5, 1997).
A

Al

fol
U AAAe 23 A AR Y] 2o Gld FHEe o
Ry UrE‘rlH~Hl o] fre]ay
o, 7FEA el A A2 A oA
(Mltal and Blaisdell, 1983). E3 9}
=5AA AN E5AAA MRS AT Barskgl e
™, carrageenan ©| 7P FEAHS A (Ci
71e & AddAAe ke A5 AN,
Az 24 Asy, #3717k ZAagtel met CMC % TGB A
ZTE AQIE ZE AEelM AR 149 =4 dEEen A
AL71 2199 v At gE Byt A% 194 R 797
A AgaRte] fFoAel Aol glod, A% 1499 CMC 3
TGB Ag]7ollA vzl nlaf v dd7h gha Boln, A%
219741 GMN % TGB Ag]7ollA thaeel ujaf vk Hdr}

s UERIAT (P<0.05).

w
Rl
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R
=ll:=|
kN

0
ﬂ

LM AT[Ef A A
A x4 FHr sliEle] A% F ABAE (TBARS) %

149171842 (VBN) H3E Table 404 Wepict Awat
o) A9, A% 19 Ao CAR HelTrelA 7+ =& e v
AR AE|E #€]g GMN, CMC % TGB A&7
5 ‘%"% AR EE JERASITH(P<0.05). ollet 7

A 2199M = FARE A3 Hel, CAR Al
e ghs Bl ¥, GMN % TGB A+
A W AAE =S 1T (P<0.05). Han 5 (2011)2 7]
& o8& K delA 02% konjac H7PF AR ghs
Hojr=g|W, Toboko (konjac powder)= A 3184121 serotonin
Aol FrEe ol w& S 7T (Niwa 5, 2002).
%3k transglutaminase™ FEFO]=Q] glutamine?t T F-E<)

a8E

A0 AL3AAE © ok 7154 SA5ol A

lysine?] A%E FE|Z e-(y-glutamyl) lysine isopeptide
sl =

Table 5. Sensory evaluation of pork patties with pork skin connective tissue during cold storage

Storage

Treatments"

SEM”
(days) C Tl T2 T3 T4
1 6.75" 6.58 6.67" 6.42 6.42 0.07
7 6.00™ 5.83 5.58" 5.83 5.75 0.07
Color 14 5.40° 5.90 5.80° 5.40 5.70 0.16
21 5.90" 6.10 6.00" 5.50 6.00 0.16
SEM 0.17 0.14 0.15 0.15 0.15
1 6.00 6.08 6.08 575 5.83 0.09
7 5.83 5.83 5.75 5.83 5.83 0.04
Flavor 14 5.40 5.40 5.63 5.30 5.40 0.17
21 5.40 4.90 4.80 4.60 4.70 0.29
SEM 0.16 0.21 0.21 0.18 0.20
1 5.65 573 5.93 5.42 5.83 0.25
7 5.40 5.32 5.58 5.50 5.67 0.22
Juiciness 14 4.90 4.90 5.02 4.80 5.10 0.26
21 4.72 4.95 5.15 4.92 522 0.28
SEM 0.30 0.31 0.34 0.31 0.35
1 5.30 5.70 5.90 5.40 6.00 0.24
Overall 7 5.08 5.75 5.50 5.25 5.83 0.19
B 14 5.50 5.50 6.00 6.00 5.50 0.15
acceptability
21 5.20 5.10 5.30 4.75 5.30 0.22
SEM 031 0.20 0.24 0.27 0.16

" Treatments are the same as in Table 1.
? SEM: standard error of the mean. (n=10).

“d Means with different superscripts in the same column significantly differ at p<0.05.
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At (Ramirez-Suarez and Xiong, 2002). T3 transglut-
aminase =] 7].v_ EH 1:]45147&1/] 711 63%401] _._ﬁ._ Tni] i——t 75}
AbelE s 7HA E}(Fan 5, 2005). Wb GMN % TGB 7P}
=974 &8 el AHRME Zhe "ol Ao g Fuiwc

LA A7Ie AL A, A7)kl F7FEEE VBN #tol 71
3= 43S Holm, A4 7URle] CAR, CMC % TGB A7
A TR B 3E 2oy A% 21939 ZE AT
A diERTFEIg B2 VBN 3 YERIUTH(P<0.05). whEbA
GMN, CAR, CMC ¥ TGB #H7k= A% 2719 Z8A1%9]
VBN ¢h& "oje|= Ao dArken.
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A3t A3 Apo] w3k e @it ofdh Ak A
ARl 7)5%E oloA] ek Ao oAl Zpo|7t et
A 949t (P>0.05). Hughes 5 (1997)2 AAH A3o] 1A}
FAF wlsl o FH, olHgh ofmaL AW AL 7= Y
Aaw Qe 7lske] AR olejxlvhal HusiGirh EF

Paneras$} Bloukas (1994)= A&4 QU2 F24 Z]”P* oA g

3% ATY SRR g8 Yo

H rﬂim 7} o}ﬂi

H13t4 T (Abiola and
Adegbaju, 2001). H|E & Av =FHZ] AUUAAZA
7FeRE THske At oA 7154 E49 glucomannan,
=1

carrageenan, carboxymethyl cellulose ¥ transglutaminase-B %

e B4R E4AAAAZA Th B4 NEe] HeEAe o
el ghor, olda AT 0.5%9] AL Wil 7198 Ao
2 e,

e o

£ 9= glucomannan, carrageenan, carboxymethyl cellulose
9 transglutaminase-B9] 0.5% 717} =548 =54844x7
T B4 oNEle] FASH) e 9P o Lohigt A

stk SAel A%, dET ATES £49 Aol vhet
WA etk Bt Ee 2E TS G949 Folt b

ERA EtTh(P>0.05). 1efuh Zhagare] 49, A%Er)9l 21
Aol ol w8l HE ATEANN e spazE ke Hehd
o, AW7b T3 A% 1499 CMC 2 TGB Az TEelA, A%
2197419 GMN % TGB HelFoA tizol wjs] W dgt

s HER AT (P<0.05).
b= A3k A% 190 CAR AgTrelld 7P =2 A
A= w%# "o, GMN, CMC % TGB AHzlFolA iz
of HlFl w& S vehgich ol s A Al 2149
GMN ‘3—3 TGB AgolA v Aise ghoz el
(P<0.05). T=3F A% 2199 BE AgFoA tizTrr) v 3
A7 e A A S LlrEhHohﬂr(lko 05). ool A¥E Z3s}
W, =544 34 =5 dE9] GMN, CAR, CMC ¥ TGB9] #
7he SA43 Fegrtel dEs AR XA, e e g
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