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Effects of various fat replacers on the physicochemical properties of reduced—fat
pork patties during cold storage
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School of Animal Lite Convergence Science, Hankyong National University, Anseong 17579, Korea

s N
Abstract

The increasing consumption of high—fat delivery and instant foods has increased the risk of chronic diseases associated
with excessive fat intake. In response, reduced-fat meat products are being developed to address these health
concerns. This study investigated the impact of various fat replacers on the physicochemical properties of reduced-fat
pork patties during cold storage. Among the treatments, the pork patties with Konjac (T3) demonstrated the highest
pH and water—holding capacity (¢€0.05). However, the addition of eggplant (T2) significantly affected color due to its
anthocyanin content, resulting in color degradation. All fat replacers, including papaya (T1), eggplant, and konjac, ex—
hibited antimicrobial and antioxidant properties. Based on these findings, papaya, eggplant, and konjac can be effectively
used as fat substitutes in meat product formulations to enhance product quality while promoting health benefits.

Keywords: fat replacement, reduced—fat pork patties, papaya, eggplant, konjac
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oK Carica papaya L)= TF35, BN, 0Ud, 84,
il ebbRolt, wigA|, ETtElcolt, AHE T HHURt
A=A SRtEd(TolEANE)S] S5 TFHUeE dEA
Utk E39] mhajop B2 o] o] gAQl YEYo|EL} HME
ST FA|E AES ShRslal 9o, hutolo] o= N-F
E|Z2A4E N-SARcAL 2jsdllil, S4t 5o 2= o] qlo] &
Atsl 9l §1dZ a3k BHeslth(Krishna et al., 2008). ESF T}
Tok= AR, E9] "9eS TFotkal Jlo] SAIEY 23S
FFIA 7= H] 715t Ansari et al., 2014). 0|23t EXJo =
Qlsf Thol= A% XS g WA A thAAIEAN g

A ARRlof|A] BTt Gir, TEYT 22 F5IHEo] Wy
E 3712 1730l digt dAlo] oA, Alo|ariat A7det
A1E AFHel gt Q14]o] A WalkE|ar k. thgtl=sol A
QRS SR AR 5 A S 915 o] Ui
E|lomH, oj2fet Wsk= SAIE APl HHE L Qo SA
Foll A== AR ubart Al7E, 1231 3fn] P40 S8ttt I
& 2k 53], Aol s BdE 2R e Frl Ee
o] Y=g Aot RS 9 2o ofsf S QFIRA|
ZItRomeih et al., 2002). 13U H, AAX| <} 22 71389
23 =2 A ol tigh FAQl QA AnxEe] A
& S5 S7HRIZIA ok Bk A A3 AET A
HIgE, 1837 o 22 g Age] d dE =Y & ] o] &t

wjEo], AZ3E AEo]| 5t 9t &Aooz Zrkela ot 7YX (Solanum melongena L= AA A4 IS 514, A
(Serrano et al., 2007). o|2I3t v &olA SA1=] A gtk B4 o] Holu SAIES B4, 36t4, B =
& Folzhe Aol o] B9 oo Qowl, A8Y  FATIE Hl R8SITHZhu et al, 2020). oJ2F T4 RLZ
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S0 A/lehe S 9 A AU, S 9, 24T,
Hsd EAo] MAET E1Eg{ch(Bunmee et al, 2022;
Zhu et al., 2021). TESF Zhu 5(2021)2, AA| $89] 2%E 7}
A D= tiAISE AR A7 <, ], AT S
ARl BA5H=t, ol=et A TSI R SN
w) 7pI7E A AR BE RSl B2 F0% BE
k.

HoK(Konjac)> L9F ZFZFTHA(Konjac glucomannan) Q&
A7 HA 848 HIRE FAokL leH(Kim et al,
2019), SHAEE A4, €9 /A, & 715 4 5 HRt A
3739 o|dE& AlFsto] 54 A tiAAl 5 sty i
1L tHJeong and Kim, 2008; Kim et al., 2019). £3], ZF9]
A B4 e ) A YL A AF WIRE
A 9 QP g 9 Alo]dg AHEEITJeong and Kim,
2008; Kruk et al., 2017). T3F 29K SAIE AR Al oHE 4
£ A71Es} Agiol 72 QbAAE 2478 BN % 9
o] ¥t A=A A5 Aotk (Salcedo-Sandoval et al.,
2015).

A WAAE 827 thedt A7F K= QUARE, oA
5] AR SAIES] olsfel E4 E nESH kAol o

A= 55 AAolt). 55, whjof, 71A], 2okt A2 A
NeE A hAAE S8sto] AzxH
Q1 A7} ThISHA o] FofR|A] Akh ol HiFFolA] &

= Tajof, 7HA], 2okS AR tiAIAI= ARgsto] AR ok
Ao =5 HEE Azl 7t A2t mhE olgleh] &

o %

=
3 nE S 71t sl =AU ol S A

ox O R & e o

o A AP SAES) Eol A G B, A
Fe e SAE Azl o 7| AnS A Gt

ERTRS

=5 FA 9 A2 A oS (Landrace x
Yorkshire x Duroc)2.2, Z7|% o] AR AufjofA
QIBIgIEh AP AR ALGE Shatol, b, moke: 212t 7|
o TufjAlolA Fafistlon, 7k A &1 e AR
THE &4 5915 AASHL A&t F, 70ToA AFdE
7](SFD-D350WK, Shinil, Incheon, Korea)Z AZ3SE 7 £4)7]
(DA-10000G, Daesung Artion, Paju, Korea)= H&folo] @S
St stofoks AZXEH FEFH( x lem)E FUsto] 2
2 AEFAT, TR B A FUsio] AFBIIT, ofF
42 1jg AR 7R 30ToA Y2 Hsiel:

X xjztst THE] H|=

A 27435F =85 e 57HA] AR AREATE iR
THCTL, A8} 10%), ZZHREF, A5} 20%), shutol B2 10%
A7FHTL, 74 Bt 10% F7RHT2), 29F Bk 10% 7t
(T3). A719t A2 Z+7F 6 mm 273 9] Z&o|EV} A2k
E4|7](M-12S, Fujee, Busan, Korea)& E3t t}-S, A4 uj
3H](Table 1)of whet H7HE3} 34 41849 4]7]|(LD-DL5212,
Longde, Guangdong, China)& AF&5lo] 1871 £86l9itt. &
A 2SS 2F 80 g¥ JFsto] EE|2El=(polystyrene) &

Table 1. The formulation of reduced-fat pork patties with different fat alternatives

Treatments (%)"

ingredients CTL REF T1 T2 T3
Meat 78.5 78.5 78.5 78.5 78.5
Fat 10.0 20.0 - - -
Water 10.0 - 10.0 10.0 10.0
Salt 1.5 1.5 1.5 1.5 1.5
Alternative fats

Dried papaya powder - - 10.0 - -
Dried eggplant powder - - - 10.0 -
Dried konjac powder - - - - 10.0
Total 100.0 100.0 100.0 100.0 100.0

" Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya
powder; T2, treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.
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710 ZAF & 4TolA YRR st9.oH, A%717K0, 3, 7, 10,
14)o] wet AEE AASHT

pH L A ZiA}

HEQ] pHE A& 10 g& SF 90 mLe} E3Hoto] A
7](SFM-7700JJH, Shini)Z A3} &,
(CH/S220-Bio, Mettler-toledo, Schwerzenbach, Switzerland)E
ARg3lo] 53] vl =A%t gygro 2 BHrlsieich
SA8.0. X} A|(CR-10 Plus, Konica Minolta, Tokyo, Japan)

o3t (LY, HME(a*), FHEDbE S5
F 2 58 W 24 wagto R Uehydlth B2
T2 L*: 93.6, a*: 0.3133, b*: 0.31940]3Jct

pH meter”]

(=D
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22K Cooking loss)

7173 cooking loss, CL)y Z} Z2]7L9] WiElS 20 g¥ A
ZFoF &, 50 mL FHo|| Y1l YAEE]7](Cef-D50.6, DAIHAN-
Scientific, Wonju, Korea)Z 10,000xgof|A] 10&7F ¥AIE2|SH
3 6509 A -2 (MaXturdy 45, DAIHAN-Scientific)ol| 4]
3027F 7hgsto] S4s1lt 719 A9 Wi FA AolE

ol-gsta] ot AtAE &-83te] CLg Atsiat:
CL (%) = (7} A A=2] FA(g) - 712 & Al=2] F7(g)

/718 A Alge] FAl(g) x 100

B2 (Water holding capacity)

H=2|(water holding capacity, WHC)2 Kim¥} Chin(2010)
9] WpHS WEPslo] 2451 A& 1.5 g2 Whatman #3 o]
IAZE ¥ T, 50 mL FHo| Wi YAEE]7](Cef-D50.6,
DAIHAN-Scientific)E ©0]-&5}o] 10,000xgof|A 15871 YAIE
ejotsich. YR A AR FAS 2ok ok A4
2 olgs] HeHg A&l

WHC (%) = 100 - [(AEE] A A|29] ZA|(g) - YA
E'LJ FA(g) ~ eilEe A A8 A
(g)] * 100

K| (Thiobarbituric acid reactive substances)
A|HFAH] & (thiobarbituric acid reactive substances, TBARS)
+= Buege?} Aust(1978)2] SAHIHES AX ~3Jslo] =391
ow, z]H} AkglZ QI3 AYAlE]= malondialdehyde(MDA)
ZF2 =AYt AR Q15 YAE= =A3Th A
=5 go 54 15 mLe} 10% BHT 50 & H71st & #27]
(HQ-15A, DAIHAN-Scientific)Z 307t o&3sksl3c}. o|&
A5 AlZ 1 mLe} 2% 2-Thiobarbituric acid(TBA) X 20%

N}

trichloroacetic acid(TCA) £E 2 mLE &35t &, A5 3R
Z(MaXturdy 45, DAIHAN—SClentlﬁc)Oﬂﬁ 90C=E 1587 71
Sttt 719 3 SFES Yoo 4131 H, 10,000xgol|A] 105
7F QAEEst] 4S9 FHEE 9B EA(ASVIID-H,
AS ONE )& 531 nmol|A4] 73}ttt TBARSE off ] At

4g Age) Ttk

TBARS (mg MDA/kg) = 531 nmO]|4]2] Z-3(absorbance)
x 5.88

I SIE7HPeroxide value)

TASHE7Hperoxide value, POV)= Shantha®} Decker(1994)
o] WHHZ o]gsto] SASITE A= 03 gofl ERREZE-HT
S(1:1, vv) 5 mLE 50 mL EHo] 9y FA7|(HQ-15A,
DAIHAN-Scientific)2 20&7F #2135} A|Zth ]—r- 0.5% NaCl
3.08 mLE A7}5ka 3027 &315H the, FeCl, 3=} $H
LQAEE]7](Cef-D50.6, DAIHAN—SClentlﬁC)E 10,000xgol| A 5
27 QARSI o] 439 2 L9} FREEE- S
(1:1, v/v) 1.33 mLE 1_?:]{0} At 9719 30% ammonium
thiocyanate, FeCl, S Z¥2ZF 25 ¥ ZH7Folal, ARLoA 2087 &
75} o2 BT A(ASVIID-H, AS ONE)E 500 nmoJ|A] &
=g 2431900k POVE: ofefe] ARHAE ojgalol AR %
WitebA o] We] gef(megke) o AL

POV (meg/kg) = [(abs - abs of blank) + 0.0438) x (2 + 1.33
+0.025 + 0.205) x (2.5 + A& BA(»)]
Ol = ZAAKMicrobial counts)

)& AN microbial counts)= Chin 5{(2006)2] H'HS 0]
85}0o] F<[total plate count (TPC) agar for total bacterial
count]?} A violet red bile (VRB) agar for coliform
bacteria count]S =743t AR 10 g& Bvd 555 90
mLe} &3lalo] 24 7](SFM-7700]JH, Shinil)Z 23}t &

#AsE EFE 0.1 mLE 1A vix]of] HFSET 37C)A 48
]7‘_} St Bttt v & FdE J<E Log CFU/gS
gHitstol TPC 9 VRBE 7351310

S22

e A2 33 vhE $9Eglon, A= IBM SPSS
Statistics(ver. 20, IBM Corp, New York, NY, USAYE A3
of EAXCE At AZHCTL, REF, Tl, T2, T3)2}
AA71ZH0, 3, 7, 10, 149y 210 = JF o] ulz] FA4HEA
(two-way analysis of variance, ANOVA)S AA|5}3 0,
891 7to] F2 A8} = A3HE Table 20 e 24k

r

d
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Table 2. Effect of treatment and storage time on physicochemical and functional properties, lipid oxidation, and
microbial counts of pork patties with fat replacers during refrigerated storage under 4T

Experimental parameters”

Factors
pH L* a* b* CL WHC  TBARS POV TPC VRB
Storage days*Treatments *%2) * *% *% *% *% *% *% *% *%
Treatments *¥* *% *% *% *% *¥ *¥ *¥ *¥ *%
Storage days
0 597+ 51.8+ 669+ 006°+ 325+ 745+ 0.02°+ 166.6°+ 4.09°+ 359+
0.21 .24 2.37 1.60 3.34 5.16 0.01 81.5 0.08 0.06
3 5.98%+ 51.7°+ 6.19°+ 840°+ 3.96®+ 71.9°+ 0.03°+ 2023+ 5229+ 477°+
0.27 5.73 2.26 1.80 3.29 6.09 0.03 101.7 0.18 0.32
5 6.0+ 49.3°+ 524°+ 860°+ 4.46°+ 80.1°+ 0.06°+ 216.1°+ 5.60°+ 4.76°+
0.28 5.75 1.652 0.90 3.77 3.80 0.03 106.6 0.47 0.38
10 6.08°+ 51.2°+ 4279+ 7.04°+ 3.02+ 76.6°+ 0.16°+ 231.9°+ 6£30°+ 575°+
0.36 5.14 1.81 1.43 2.50 4.66 0.11 130.6 0.48 0.59
14 6.41°+ 51.7°+ 325°+ 7.15°+ 371+ 82.0°+ 020°+ 201.8+ 7.29°+ 6.36°+
0.59 5.65 0.95 1.68 2.66 3.94 0.11 175.5 0.55 0.45
Treatments®
CTL 6.37°+ 5B6.3"+ 576°+ 936"+ 358°+ 73.7°+ 0.14%+ 2345°+ 5094+ 537°+
0.30 1.50 1.76 0.95 1.29 8.79 0.13 99.5 1.41 1.20
REF 6.36"+ 56.7°+ 6.02°+ 8.88%+ 918+ 7808+ 0.17°+ 436.4"% 611"+ 542*+
0.27 1.70 1.31 0.83 1.07 5.26 0.15 95.1 1.42 1.25
1 5.99°+ 486°+ 678"+ 859+ 233°+ 737°+ 005°+ 1446°+ 538°+ 4.73°+
0.1 1.42 1.91 1.26 0.43 5.43 0.03 6.98 1.1 0.94
T 553P+ 43.0°+ 2.14°+ 5822°+ 221°+ 77.0%+ 0.05°°+ 138.2F+ 537°+ 4.70°+
0.07 1.48 0.24 0.78 0.84 3.45 0.04 19.8 0.88 0.80
3 6.228+ B51.08+ 4.92°+ 760°+ 1.11°+ 826"+ 0.06°+ 154.0°¢ 570°+ 5.02°+
0.40 2.07 1.77 1.65 0.84 4.66 0.05 25.3 1.29 1.18

V' Parameters: L¥, lightness; a*, redness;

Thiobarbituric acid reactive substances; POV
red bile agar for coliform bacterial count.

2" X0.05; ™ X0.001.

b*,

yellowness; CL, cooking loss; WHC, water holding
, peroxide value; TPC, total plate count agar for total bacterial count; VRB, violet

capacity; TBARS,

9 Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya
powder; T2, treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.
@ Means with different superscripts into different storage days are different (£X0.05).
%€ Means with different superscripts into different treatments are different (X0.05).

A Aol thgt F994 A4S Duncan®] HEAEHES 59
95% Aol s

EE I =y
pH H M

A HAAIE H71et =5 miEl9] pH ¥Sk= Table 29} 3
off YebIT. #3717to] Zabetel wet 2E AEtolA pH

o] F7Fohe A3E EAtH(p<0.05). 53], T3(2F H7HH)
= e AT F 7P &2 pH 45 7153 2H(p<0.05), ©]
= 299 &2 pHO.01)e}F THH AR WHETH(Jiménez-
Colmenero et al., 2012). T2(7}A] A7H= AZ7|17F S29F 7F
% 2 pHEEE UER O H(p<0.05), o= 7HA19] &4 9 #
AL o] IFZ vzl Aoz Eltk A $7]ofl= CTL
I} REF= AR B Elou, #9k& A7kt T3= vhA]|

o ARFL7HA] pH S7HE0] 71 AA| et o=t A%
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Table 3. Results of physicochemical property of pork patties with fat replacers during cold storage under 4C

Storage days

Parameters”  Treatments?
0 3 7 10 14
CTL 6.16°+0.03 6.18%+0.01 6.22°+0.01 6.42°+0.01 6.89*+0.02
REF 6.14%+0.02 6.21%+0.01 6.224+0.01 6.42°4+0.01 6.81%8+0.01
pH T1 6.02°5+0.01 6.03°°+0.01 6.12°+0.01 5.98°C+0.01 5.82%+0.01
T2 5.59°+0.01 5.48°+0.01 5.50°°+0.02 5.48°°+0.01 5.61%°+0.02
T3 6.00%+0.01 6.01°+0.01 6.08°°+0.01 6.10°+0.01 6.90*4+0.02
CTL 55.5F+0.61 58.3**+0.56 54.3°4+0.36 56.8”+0.93 56.6°+1.01
REF 57.2%" 0.94 56.4%+2.95 55.5%+2.18 55.8%+1.42 58.9+3.00
L* T1 48.5°+0.77 50.0°%+0.42 45.7°¢+0.81 48.9°°+1.04 50.0+0.84
T2 43.6°°+1.13 42.9°+0.40 41.0°°+0.66 43.3*+0.46 44.3°+0.16
T3 54.1°+0.23 50.9%+1.04 49.8%+2.77 51.2°® +0.69 48.9°8+0.21
CTL 7.56°%+0.50 7.49°°°+0.46 5.32%+0.41 5.07%+1.28 3.36°¢+0.48
REF 7.78%+0.53 7.36°+0.69 5.64%+0.73 5.04°8+0.79 4.29°%+0.66
a* T1 8.45+0.60 8.20*+0.29 6.95°+0.19 6.46™+0.28 3.85"%+0.36
T2 2.23°C+0.24 2.20°°+0.14 2.60°°+0.25 1.829°+0.04 1.86°P+0.18
T3 7.43%+0.36 5.68°C+0.14 5.68"+0.14 2.96°+0.09 2.86°+0.33
CTL 9.86*+0.49 10.2+0.15 9.52*4+0.30 8.33%+0.61 8.91%4+0.29
REF 9.74*+0.67 9.29%8+0.32 8.58"8+0.76 7.70%+0.22 9.10*+0.57
b* T 9.84*+1.04 9.50%%+0.61  8.75*"+0.12 8.138+0.10 6.74%+0.35
T2 6.13%+0.61 5.40°P+0.17 7.65%+0.82 4.71%°+0.08 5.21°C+0.35
T3 9.73"+0.15 7.67°¢+0.32 8.50°8+1.31 6.34°+0.21 5.77¢+0.11
V' Parameters: L*, lightness; a*, redness; b*, yellowness; CL, cooking loss; WHC, water holding capacity; TBARS,

Thiobarbituric acid reactive substances; POV, peroxide value; TPC, total plate count agar for total bacterial count; VRB, violet
red bile agar for coliform bacterial count.
2 Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya
powder; T2, treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.
*® \Means with different letters within same row are different (p(O 05).

At Means with different letters within same column are different (X0.05).

71zt 5te] pH 37t A2k

o sk

LU=

Ao AlmErh
A BrloAs Hejrel AR7|7E 7F AL
T Table 2). Hx o] 3L

% REF7} A7t 5

a3} otw Uolrt o] of

YA 7= o2

(e

R
st ekt el

ozl 2o wEch

(Sembiring and Chin, 2021) w}2kA Noda 5(2000)2] A<}
® S FIste] SAIES] A Eet &

_Ha:} FHOR B2 G HATp<0.05), 2E 7P w28 718Uy U B4

HERTH(p<0.05). HM=e} FH = T200A 7HE "2 Ag7IRt 51t HES] CL(%) e A=l S71ske
Tﬂa 7153FA 25 (p<0.05), of= 7HAof Zekd OEEJ]OM AT BYon, 53] 109314 7P FEHFTHTables 2
ol Ao g ] HeEo = siAdnt oo and 4). A7 T W—E« A7kt 22752 CTL € REFO| H]3]
6}01 Noda 5{(2000)2] Aol|A= oWQ}XﬂOJ OtEAJoPd 0] CLo] W2 A3S YEPHTtHp<0.05). o]= X4 tiAIA7} 712

Bl oE 7HRE o]Fe Me &
Xﬂwoﬂ H7hElo] Ao} FAEE 7]

IRkl shylon, &
FAARITAL Haskict

Al B3 AR Ao s

A
o T3 7}%;% CLE 71830 (p<005), ol Zofe] B
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Table 4. Results of cooking loss, water holding capacity, TBARS, POV, and microbial counts of pork patties with
fat replacers during cold storage under 4T

Storage days

Parameters”  Treatments?
0 3 7 10 14

CTL 2.40%+0.21 2.48%+0.19 5.60°+0.43 3.27°%+1.04 4.14%®+0.95

REF 9.40°+2.28 10.3%4+0.87 11.0*4+0.66 7.08*4+2.59 8.20""+1.32

CL T1 1.85°2+0.47 2.51%8+0.33 2.54%C+0.57 1.86°6€+0.25 2.88°5¢+0.58
T2 1.41°8+0.58 2.24%8+0.31 2.70°+0.37 2.14%€+0.30 2.58°¢+0.27

T3 1.21°6+0.33 2.30°%+0.21 0.51°°+0.03 0.75°+0.14 0.76°°+0.17

CTL 65.8°8+4.90 65.3°C+2.16 78.1°8+1.45 75.8°6+0.57 83.4°+4.00

REF 75.0°+2.89 74.2°5+0.46 83.2#+1.13 74.9%+2.10 83.8%8+0.58

WHC T 74.9%4+1.50 64.9°°+0.38 76.38+2.28 75.0%+2.65 77.5¢+1.73
T2 78.6%+1.70 78.2%1.16 77.4%+0.72 72.9°8+1.28 78.0°°+1.30

T3 78.3°442.71 77.8%+1.51 85.3%+0.87 84.4*+0.98 87.24+1.20

CTL 0.03%+0.01 0.04%+0.01 0.08%+0.01 0.27°5+0.01 0.31%+0.01

REF 0.03°+0.01 0.08%+0.01 0.10*+0.01 0.32°+0.01 0.35%+0.01

TBARS T1 0.03°+0.01 0.02¢5€+0.01 0.04°+0.01 0.07°°+0.01 0.09%+0.01
T2 0.02°8+0.01 0.02%5¢+0.01 0.03%+0.01 0.08°¢+0.01 0.11%+0.01

T3 0.01%+0.01 0.01%+0.01 0.05°+0.01 0.07°°+0.01 0.13%+0.01

CTL 154.5%8+0.01 173.8%+0.64 223.3°%+0.36 215.5%+0.90 405.1%+0.01

REF 321.0%+1.04  397.2%+0.61 412.7%+1.75  478.7%+0.96 572.4*+0.35

POV T1 130.7°¢+2.99 153.9°+1.85 150.0°°+0.01 146.1°+0.59 142.7%°+0.87
T2 115.4°°+1.89 135.5%+0.94 132.6%+0.65 143.0"+0.34 169.3%°+0.97

T3 111.3°%+0.01 151.2%°+0.35 161.8°°+0.34 176.1¢+1.33 169.5°+0.61

CTL 4.06 *+0.12 5.37%+0.06 5.81%+0.03 6.73*4+0.03 7.75%+0.01

REF 4.14°4+0.08 5.40%+0.09 6.37°+0.04 6.77°4+0.03 7.85%440.01

TPC T1 4.10°+0.06 4.98%+0.02 5.09°+0.05 5.65°°+0.04 7.10°°+0.05
T2 4.07%+0.07 5.28°4+0.03 5.33°C+0.04 5.80°€+0.02 6.36°+0.01

T3 4.07°4+0.09 5.08%+0.12 5.38°C+0.01 6.57°%+0.03 7.40°+0.02

CTL 3.62°4+0.03 4.97°+0.02 5.29%+0.01 6.22°4+0.05 6.72%8+0.01

REF 3.64%+0.02 5.15%+0.12 5.09+0.07 6.33°4+0.04 6.87%+0.02

VRB T1 3.64%+0.04 4.35°°+0.04 4.41°+0.04 5.01°¢+0.02 6.21%°+0.06
T2 3.563°+0.03 4.89%+0.03 4.38°+0.04 5.10°C+0.04 5.62%+0.03

T3 3.562°+0.03 4.50°°+0.09 4.63°C+0.02 6.09°+0.11 6.36%°+0.02

U Parameters: L*, lightness; a*, redness; b*, vellowness; CL, cooking loss; WHC, water holding capacity; TBARS,
Thiobarbituric acid reactive substances; POV, peroxide value; TPC, total plate count agar for total bacterial count; VRB, violet
red bile agar for coliform bacterial count.

2 Treatments: CTL, control pork patty; REF, reference pork patty with non-water; T1, treatment pork patty with dried papaya
powder; T2, treatment pork patty with dried eggplant powder; T3, treatment pork patty with dried konjac powder.

*° Means with different letters within same row are different (£<0.05).

A€ Means with different letters within same column are different (X0.05).
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3 #o] Qiok WA, REF= 7P =2 CLS B2
(¢<0.05), ol= A gFgo] 2 AFo|A Ueht= dRHA
Q1 Ao = Helth XA gau|of dvt =X A7
o HA AYHAA RS CLo] B & Zo= YTl B
1% v} QJ=d|(Bellucci et al., 2021; Choi et al., 2009), & Al
Aol A= ARSE AYHAA7E 719 = QIFE A &4 oA
AZl Aog wehETt

B8 Ail= Table 29F 40 YERQIc A7717to] A}
otof| weh mE AatoflA H4go] Frske B3ke EAdrh
(p<0.05). T3= AR7I7E B2 7FY =& B 71530
(p<0.05), o]= o] FrFZF FFITHC] HapE Il A gy
5307 Qst A o7 HWrdEh(Salcedo-Sandoval et al., 2015).
Zore TEEIRS PRl AES ST At 59
2 AT ] o] BL HAEL B BFTREE 24
2|9 22 FAA7|= AR HIEQTHKim et al., 2019).

X|eAE S5

TBARSS} POV 5.4 A3E 72} Fig. 13} 20 YERR QL)
e AEoAs AR7IZE B9 TBARS gtol S71skeict
(p<0.05). A HAAE ZF3E H2]4-52] TBARS g2 REF,
CTLO] H]3] ¥ ZHS HAth(p<0.05). 79 7HA] BE A2
TollA TBARSZEO] AR gk Helou 109 o]FHE=
TBARSZ}o] A Z715I3thp<0.05). £3] CTLZ} REFQ] gk
o] & Zo& dofyith A 39Ae] T3 thE AP FE
T} TBARS 3hS WA SR8 (p<0.05), T2 7LA}0] 7

0.40 -

035
5 0.30
=
on
g025 ——CTL
<
§ 0.20 ——REF
2 0.15 —T
é ——T2
=0.10 —=T3

0.00

Storage Days

Fig. 1. TBARS (mg of MDA/kg) of pork patties with fat
replacers during cold storage under 4T. Treatments:
CTL, control pork patty; REF, reference pork patty
with non-water; T1, treatment pork patty with dried
papaya powder; T2, treatment pork patty with dried
eggplant powder; T3, treatment pork patty with dried
konjac powder. “ Means with different letters within
same storage days are different (0{0.05). TBARS,
Thiobarbituric acid reactive substances.

2 G2 7H O H(p<0.05). TRATEF AAtofl= T1o] 7HE R
e HATHp<0.05). REFY] POV ZH2 WHA] AELHT} &
oJHo® F}OH(p<0.05), BE A2F9] POV ¢ A7
7t w2} CTL REFO] B3| 22 £0 2 F71513{thp<0.05).
144atof A= Tio] 7 @2 POV 3EE HAtHp<0.05).

SAFEY A Alek= HA RIS ARgSto] AT =
UTHRhee and Ziprin, 2001). A% thAAE AREE & QU= A
A =4=2 HEI A, C, E, 1vE, &bk, EStEx0lE,
HEdo|Ee} 22 IFES ARFTOEHN FAS B
ABe}. 7= FARHEA QFEAORAS] 8 dE-S 7t
AL glom, AIAERL, A=gEHo]A] Al SHEAT}
THS huoks AT, o, B AES ke EYUls
T FHoIE 2R A 842 Z= N-carboxymethyl
chitosan oligosaccharides(N-CMCOSs)E -7-3ttal B 11EQ)
O (Annegowda et al., 2014; Liu et al., 2015; Matsubara et
al., 2005), o|2|3t E/J 0= Qlsto] ghitsl S Hl 2R
Az}

nd4E 54

s 54 A, AR7|7te] At wet He Ao
A TPCS} VRB7} S71ok= A EtH(p<0.05; Tables 2
and 4). CTLE} REF= A%} 14Q42}0] Z}2} 7 Log CFU/g ©JA}
9] TPCo] Tgsto] Rufls Yehfi]lnt. ole A gdo] =&
AgtofA wAE Aol WiaA 23PH Ae sfAET vt
W, A oiAAZE 7 A=SK(T1, T2, T3)= CTL % REF

——CTL
—o—REF
——TI1
—4—T2

—-=T3

Storage Days

Fig. 2. POV (meqg/kg) of pork patties with fat replacers
during cold storage under 4. Treatments: CTL,
control pork patty; REF, reference pork patty with
non-water; T1, treatment pork patty with dried
papaya powder; T2, treatment pork patty with dried
eggplant powder; T3, treatment pork patty with dried
konjac powder. “F Means with different letters within
same storage days are different (©€0.05). POV, pe-
roxide value.
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of "l AjFoez *2 TPCe} VRB & 7S5 tHp<
0.05). T2= A% 10492717 7H @2 vl=E 25 1413
O m((p<0.05), o= 7HAlel 3 At B SE=AA
22 ETHso] vE A4S AR HEeE wE
(Osato et al., 1993). T1 E3F A% 14Y27HA] B2 12 1]
ABE $A5 Ve o, shutolo] ghaE #E o] A QA[of
Ylo|E /gEo] gt AT L35t A0 2 HIrk(Salamatullah
et al., 2021). T3:= A% SHHEO] n|¥E F4] A 837t o
2 AT O, o -S| CTLY}F REFO] H|g] -2 23 FAI13
tHp<0.05).

Hayet 5{(2021)9] g oll4= SdtHolE, Hi, 712 E
o|lE, AH|Ro|E, YZR0|E, g, AEHI} Z2 AlEoA
YAEE He oee] AR 716 & 3 Bl Bt
A=, £ AY ZIs vio R HA AW dAAIEe] SA|
F9 n|BESH S A & U= AR, A%
717t Bt AEL] FAE fAoks ol 583 T2 & 4= 3l
S8 Hoj&Eoh

# A A QAR Shetok, 714, £k 7k A
Agsh £ eEle] ojstaky S43t olgEH HH4E B2t

4 S 28 Mg SE0R QI8 pHE} Bl 71 &
2% 452 BYt 7S 7Rt el QkEAloRd 3
oz QI MEOIA tha FAHQ! QAR WkAIEL, k)
9 g G 25} TBARSS 1[BE F4] oAl Ut &
2 Uerolc. shiokg A7k sHE(TY) 9 it 2 3
F BHo= 8 nEd Rage Kol ) Yol
FgHo®, ok, 7h, ZORe A BAARA AN &
AR BAL SABL, A ST S BASHE |
anbHel RS ST 5 Uoich. oleiet A A oA
A 8RB A% 754E s o 7ol 4 glow,
5 A7 AFA AE 2] $8517 28D + UL A
oz Az}
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