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Comparative Analysis on the Quality Characteristics
between Oven Cooking Type Pork Cutlet Added Probiotics
and Commercial Pork Cutlet
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Abstract

This study evaluated the effects of probiotics on the quality properties of standard
pork cutlet (SC) and oven cooking type pork cutlet with probiotics (OCP). Higher (p
<0.0001) moisture and protein contents were observed in OCP compared to SC. Fat
content of OCP was lower (p<0.0001) than SC. There was no significant difference
in CIE color values between SC and OCP. The pH and lipid oxidation values of OCP
were lower (p<0.0001 and p<0.01, respectively) than SC counterpart. Based on
instrumental texture profile analysis, there was no significant difference in the
springiness and cohesiveness between SC and OCP. However, the hardness,
gumminess, and chewiness of OCP were higher (p<0.0001) than SC. Crispiness by
sensory panel was higher (p<0.0001) in OCP than SC. The results showed that the
oven cooking type pork cutlet added probiotics could improve potential of pork
cutlet physicochemical properties and give physiological functional ability.
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Dana, 2003), @]l o|2&A= vlvta} 25 1ol Hllo] &
= AE F YR A4H JtHMellema, 2003).
A AH|AE2 Well-beingS AFste] SAIE A9 A] €=, &
4, JE3EF 5 okt 848 1Eslol WK Grunert, 2006),
Q1 A% =7k ESF vAREe] AFoA A ARl W
2 ST B8Vt U A0=E BZE, oo wet vkt A7t
S 71548 ARE o817t =70 Higt At AgE B Q=
o, A, R, RIS 59 AlEA ARE SR =7kl
= A8 AE7T BReh Sle §R7Y RS AU, I
Hog 943t E7AE AIXT 4= okl sF o™ (Han et al,
2002), MR} SRBS St ErkAE AR 538 AlY
o F0)7F SHEAGAL 5FA9HCho et al, 2003). E3F =7kA
T2 (Battering)Al tHFeE HFE H7Fol9E of A=l =
Aol L5oiRl= & =7kAY FEol JMEI L siglon
(Jung and Yang, 2015), Chae(2005)= =7tA Ze3Ro] gt
Aol A Fryingt Oven baking= H]x A6y, AW 242
g5 £Y & UL sigloH, WAl SHolA FHAWAe] =7t
A7F QB0 e =rtART A w2 B7EE Hlth Seirh
=7tAE o] Efstal 715014 F717] whizell 7HolA
Zeol7] EHEE ARl Ql=Hl, olofl wet FRH Al o2
ol g3t w715 ARESH Rejio] 8 ET A B 4= Slrt wtA
s - YYHoE 953 EVRAE AlXoke WHo] "Qojtt
T AURIECA 7164 aAEA ZEHPO|QEATL tiREL
AUt ZEHP| QE A= &0 7o Rt akE Y= v
AES Tot, S0 o=t &50] ot Aos dHA Stk
xAo=s defzl Z2Ho] QAL §52 QA9 Aol F3f
4 YA(Gill, 2003; Seo and Lee, 2007) - HEE ARSGill,
1998; Kim et al, 2002; Seo and Lee, 2007) - Ul HiAL A5
- TRt WA (Preter et al, 2011) 5 w9 FHS G652 71
W= A% 7154 Aotk
T2 7120 A e TZ2HPo| QgAY 50| QIAofA &
B517] Sletirt= Aol B dEiE Esteiof shu, <o) T8
et 27o] Bxstal £5] 2= vi¢- visto] 94 2% o]
A oS o ArdE|e] HE, Iy X Z2Hpo| oA
ARt thgt SR Qlsh ARFAIZF HEE S2U(Li et al, 2009),
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i, ZRHPO|QEAS M2AABI ARARAM 714 Ad
71573 AEl digt 9771 =34 v A=K Chang er al, 2015).
et 2 A 7157 ARl ZzHlo] QEAE 7Rt ol
/I8 Alxsle] 2ze, ot EAHES] dE E°1
1, =7HAE 280 719 ZRHPO|REAS ARHIH R Heisio]
FEEAS TEsaA i

RIS

SA=z & =7tA HE

£ AYo] AR8H E7FAE Fig 19 e 5 54k& 5
7k 10mm7F He=s et & JAAE 100%C] HohA A9
4%, NE 3%, 2E3RE 3% LEHO| QYA 3%E SRRt Z)e
dus YUY 10%E oto] 4T 2204 10478
S4& APt 498 9ESS AS7I(VBBCR, Victor,
Warszawa, Poland)& ASAIZ] & SaA(A=H 100%ol thst
of HEF AR 70%, & 90%, =TE-F 3%S St 2ol A
ARl =, Gado] Ty Yuso] WEE TXSL, =7tA
o] #HS FGA7|7] SloiA B 2 ERE 12 E6to] =
7tA SR 2%E ERoilth AlRE =7kA= chamber
(10.10ESI/SK, Alto shaam, Menomonee Falls, Wisconsin,
USA)OIA 190CE 1587 7FEgH 5 10ToA 3081t ¥zt
om, AFF EIAE 4ToA EastaA AES sttt
(oven cooking type pork cutlet added with probiotics, ©3}
OCP). HZE s17] 9t =7tAe Al T 521 AlE(pork
cutlet, Jin food system, Gyeonggi, Korea)Z F+5lo] §717]
(MR901, Mirae industry, Chungnam, Korea)Z o]-&3}o] A&
fHpH : 6.683, Soy bean oil, OTTOGI, Seoul, Korea)= &
sk, 170ColA 58%F 7t F 10TelA 3081t F2sialo,
AxZ =7k 4CoA BolHA] AES A¥st3ithstandard

pork cutlet, °J5} SP).

pH &3

pH= AR 5g& AFsl 54 20 mlet Egsto] ultra
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Pork loin
Cutting
(10mm)
Curing OPC : Curing solution with added
(4, 10hr) probiotics 3%
| Tenderizing |

}

| Coating batter |

|

Sprinkle with

bread crumbs

|

Surface

coating
|

Cooking

OPC(oven cook) : 190T, 15min
SC(frying) : 170T, 5min

Fig. 1. Manufacturing method of oven cooking type pork cutlet
with added probiotics.

turrax (HMZ-20DN, Pooglim Tech, Gyeonggi, Korea)g At
&3to] 8,000 rpmollA 187 #48%t & 2= pH meter
(Model S220, Mettler-Toledo, Schwerzenbach, Switzerland)
£ AR&sto] S5t

ML
719 %9] ThHE colorimeter (CR-10, Minolta, Tokyo,
Japan)E ARE3lo] Mk (lightness)S WERl= CIE L3kt 214
T(redness)E YER= CIE a3t FHE(vellowness)S LY
+ CIE b3t &7g5teich. oluflo] #2442 CIE L'ghe +97.83,
agtol —0.43, bgkol +1.9891 WA BEWS ARESIACE

/ J)"
1 0z

=4 =X (Texture profile analysis, TPA)
A= EAL texture analyzer (TA 1, Lloyd, Largo, Florida,
USA)E ol&sto] S7siSitt. 71 ARE 2.5%2.5%2.5 cm
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(12 x A2 x o)} 27|12 Zulstel 4ol 2gaisch 24
ZAL pre-test speed 2.0 mm/s, post-test speed 5.0 mm/s,
maximum load 2kg, head speed 2.0 mm/s, distance 8.0
mm, force 5g2& AA5It}. 7% hardness(kg), springi-
ness ¥ cohesivenessE 7|E5191, o]& o|€5t gummi-

ness(kg)?} chewiness(kg)s AF&Es19iTt.

XA =3 (Thiobarbituric acid reactive substance,
TBARS)

A A e SRRl wet Sl 71EE AR 102 S5
4 50mLe} 0.3% BHT-892 0.2mL 359 homogenizer
(AM-5, Nihonseiki kaisha, Tokyo, Japan)E ©]-&5}] 10,000
rpmO& 287F F4%H & TBASY|o &7 47.5mLe] SH+
2.5mLe] HCL HI54 3-4%3 434 1mLE F7sle] $577
(MS-E102, MTOPS, Seoul, Korea)oll*] 1087+ Z531] 279
< 3Rt 2T FFY Smlet TBAAIYS SmL £3sto] &
252(SWB-30T, JSR, Chungnam, Korea)ollA] 100C& 358
7F 71Est F, 1087 WAl 89S spectrophotometer
(UV/VIS Spectrophotometer, Mecasys, Daejeon, Korea)E ©|
4310 538nmZ 273t EHH +=X(0.D)E factordt 7.8&
3t mg malondialdehyde/kgC & ERHITE.

2458t
7HE ARt =IAE AR FAR Adeilon, E7kA0] I
H71S 9ol 24-31M19] A} 4783 o} ooz FH 1059
Tid Q¢S Fsteith. OCPe}F SPE M(color), Fxl(flavor), Bt
AAH(crispiness), TFEA(juiciness) W AAZQ 7] 5 (overall
acceptability)oll tiste] 22+ 104 vbdog HHsty, 1 BHA
£ sto] Blseirt. o) A, ), Ak, tEA, AAIZ 712
JolA 108 7Fd Sstal, 1382 7Hd Gt 249 JHis

el

SAHXE

£ AF9] Auke 24T 33] o] REEAYS AAlsto] dojzl
A2 A, SAS program (2015, SAS Software for Window,
Version 9.3, SAS Institute Inc., Cary, North Carolina, USA)
9] GLM (General Linear Model) procedureS S5}o] £45}
Ak A 7719 Bt vlEE ~testE B0l 3-94(p<0.05)
< AXsIA
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27 ¥ 7y
UHMR JiErE
Table 1-= =71A9] AWHIE BAZME Ued H#oloh 52
A2 OCP7F SColl HIsiA Foj2er w2 215 Hehd 3l
Om(P<0.0001), AE] FHoE IA W A YE
ATHP<0.0001). 7HE4& &7 A3k, SC7F 101.10%, OCP7F
84.60%% SC7t A 02 =& A5 Ueiith ol#3t 2lo]
+ OCP9] % 7180 714 &= o8 o] Fejoln, SC= 71
£ 7] gHjo]7] f&ESl A0 R, Mellema(2003)= H4 I
BE AR Aol 22 TEAA 2 TS AL, A
< S=poto] ARielEro] SRl ofo] B e} HUtt Aute
eI ESE ARl SAIEC] Ald A= JakE H|A|
o, AERige] F7ige] wet A=yt A ASSHA Hot
(Cengiz and Gokoglu, 2005). o] w2} 4l&3o] ddjd o]=2
YA 27E S8AF] wet 1A vdEe] Ado] tieket 4]l
S Rl dEA Qlo] AR DR AAF S3E dl
2rom(Kris-Ethertion er al, 1988), 2& FLo]d =71A(OCP)
= A3 227 E2 AEo =N S8 F 9lS Aolzt A

ok

pH, ME

Table 2= pHe} CIE MAIA B4 AF}o|c}. IFAQ] E7tAes H
487 Bolol 7tgdEl=t], o] oA ARBE 7150l AHEA
HriMellema, 2003). & Sllx= pH 374 23}, OCP7F SC

of HshA FeJH o= S £AIE ERIIETEI(P(0.0001), ©fF

w:;
%@u@zj ’

3 Aol At =rhA0] HAolA AH8H AR pHTE
66831 e 71°% Aty WekErh T2 Singh £(2015/2
S0P 08719 o] W chicken cutlet®] pHE) 214
Q1 Fol} girkaL so] 2 A} Aolat AnE kg, of
25t Aol FAAoNA A8E 7180t Lizgol Ay pHo
ofs) A=l Ao ARt AEs Scok 0CPe] foldel A
o] Hol gigtom, olo] met QTS EFF ErhAC) 2H
77§70 S AR EApAS §A% Aow Ve,

24 (TPA)

£/ 57 Z3= Table 39 eIt} A= (hardness)= OCP
7b SColl HlsiA fHoE FA w2 F£AE UEHIH(P
<0.0001), AAl(gumminess), 24(chewiness) E3F = 7t
< UBHITHP<0.01). 18Y &4 (springness)Zt S84
(cohesiveness) A2|71e} tix7to] F-2]2Q1 2lolE Ho|A]
Attt 71E5A o W2 chicken cutlet®] E442 Tt A0
A 3T QE7MEE7g0] T 79 A] Aol ikl skl
OWSingh er al, 2015), Chae(2005)x =714 ZEHlHo| A
FH38s AX EAET EVMEE3AEE AR =71AY
Hardness7} =04l S0 2 1ot 54t ks Hetfiith of
23t A= QE7MEIPgoA HHO] A2 ARE 0] HET} ot
A Aog Hol},

X|HHAHIHE (TBARS)
E7FA9] QPGS vlws] st A S 24t k=
Table 49} Zt}. SCfl ®l5jA OCP7} fojF oz %o £315 1

Table 1. Proximate analysis and cooking yield of standard pork cutlet(SC) and oven cooking type pork cutlet with added probiotics(OCP)

Traits SC OocP Statistical analysis
Water 41.63+0.49 55 57+0 67 t—val.ue:37.72
p:<.0001
Fat 44.92+4.32 18.76+3.60 tvalue: - 8.46
Proximate p:0.0004
analysis(%) i .
Protein 16.61+0.07 21.08+0.18 t-value:40.77
p:<.0001
t-value:0.40™
Ash 1.65+0.27 1.71£0.03 507123
t-value: - 8.94"
i i 0,
Cooking  yield(%) 101.10£2.40 84.60+1.80 50003

All values are meanzSD.
":non-significant, p<0.05, “p<0.01, ""p<0.001.
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Table 2. pH, color of standard pork cutlet(SC) and oven cooking type pork cutlet with added probiotics(OCP)

Traits SC OCP Statistical analysis
pH 6.15:0.01 6.01£0.01 t'Va'”e:I;jgb%:
CE L* 59.88+2.10 58.141.09 "Va'“;b]ggf“
CEE & 710198 8.6611.35 t'V;:'gi:;-s?”s
CIE b* 23.40£2.71 22.72+1.42 "Va'jfg,;g;"s

All values are meanzSD.

":non-significant, ;p<0.05, ":p<0.01, ~:p<0.001.

Table 3. Texture properties of standard pork cutlet(SC) and oven cooking type pork cutlet with added probiotics(OCP)

Traits SC OCP Statistical analysis
t-value:13.22"
Hardness (kgf) 7.40+1.57 16.95+1.15 :<.0001
. t-value:0.03"™
Springness 0.89+0.05 0.90+0.04 p:0.9737
. t-value:3.19”
Gumminess (kgf) 2.74+0.46 5.21+2.14 p:0.0072
. t-value:3.07"
Chewiness (kgf) 2.45+0.44 4.73+2.06 £:0.009
. . ns
Cohesiveness 0.380.06 0.31£0.13 tvalue: - 1.38
p:0.191
All values are mean+SD.
":non-significant, :p<0.05, ":p<0.01, ""p<0.001.

ERNI12H(P<0.01), FZISol whE FR AR digt BitekE
7+ E74% Lee 5{(2017)00 ol =714Vt GRFAIEHETE A2
FsollA ItekE7F 71242 60 meq/kgell =ERITRAL 5
AL, FARE-E YRR Bl ARl o E I
7loll =eolr] 4ok 1St vt 9lrt. webA OCP: SCof H]sh
A AR OW"J ZHoM S5 Ao wE FFos ARG

= Al2.07]9] AE0] EFZEMNE E(triglyceride)= TiFE
o] Ex3} AAto g o]Fojx] glom, do olaf ¢A Azt U
ofuf= Aoz AEA UtiAhn er al, 2008). E3 H HHS
AR AEL 28R4 E5E=tl(Mellema, 2003), ©]2gt ]
2 2E oIy =7IA(OCP)7 FAE =7E(SC)ell I A%
A7 32 Z0® AlmErt

l
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Table 4. TBARS value of standard pork cutlet(SC) and oven cooking
type pork cutlet with added probiotics(OCP)

Traits SC OCP Statistical analysis
TBARS tvalue: - 22.96"
value 0.95+0.03 0.37+0.02 £0.0019

All values are meanSD.

":non-significant, :p<0.05, ":p<0.01, ";p<0.001.

SCS&} OCP9] #5547} HWE Table 59 Uehfideh A%
(tenderness)& A|LIet TE FEOA SC2F OCPTH] ol
Zolg HolA| Agront, A= RolFo& 2 H7IE YeRfi9)

THP<0.0001). o3t dik= 24 24 Al A=, 2E7}
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4
Table 5. Sensory properties of standard pork cutlet(SC) and oven cooking type pork cutlet with added probiotics(OCP)
Traits SC OoCP Statistical analysis
t-value:0.61ns
Color 8.80£0.79 9.00£0.67 0,548
t-value:0.78ns
Flavor 9.10+0.88 9.40+0.84 04453
Tenderness 8.10£0.32 9.40£0.52 tvalue:6.79
p:<.0001
. t-value:1.76™
Crispiness 8.50+1.35 9.30+0.48 £0.0954
.NNs
Off-flavor 9.60£0.52 9.600.52 "?'1“9'0
Overall t-value:0.32™
acceptability 8.90£0.32 9.00+0.94 p:0.7541

All values are mean+SD.

":non-significant, :p<0.05, ":p<0.01, "";p<0.001.

-4 H %34 H7ER 50] ARE] ®

e =7RA9] ZHgH
oE 7|55 E H|wE Ah J—} K1m(2009)°ﬂ OobH gyt E=7pAst
Tolg =7kA] tigh 712 =9 §oAR”] Alel= glglod, 1
4] B 7157500 QlolA] Al H o R T3 }EHZ BAE YA
3, AR £017] WAL ZEHPHo] TE IEE7IlA FHol3
AZo] H7Y AlEol| v]s] AeHtexture)T HFAFAH(crispiness)
o] &2 Fr|= ¥tk 31oj(Dreeling er a/, 2000) & A+2
et FARE 23kE YeRfoITt

(o]
=

kO

2 e =8 S-S o83 =k ] A] Z2Ho| QA
A7foto] ARFAIRA 7153 Folgt o3 E7RAO0CP)% ¥
s 7V\(SC) o|ststd EAdo] disto] Hlul EA5H3IT YRR
B3}, 483}t OCP7t SCo vl felgos &
FAE L}EHH%SU%, Aekgo] fojHoR e A5 vEY
ATHP<0.001). pH: OCP7F S8 0g ke 425 Yehf9)
om(P<0.001), M= SCoF 32231 Ajol& HolA] ooftt. &
A(TPA) 27 23}, A== OCP7} SCofl HIsjA fojFoz &
$AE YERoH(P<0.001), AA, HeA E3 B2 45

e LK P<0.01), B/t —ﬁ*ﬂ FHRI Zpo|g Ho]
A ookt AARHE(TBARS) 578 23, OCP7F SColl H]siA]
FoHor 2 25 HERITHP<0.01). BsB7F 23 A

r

]I.

2 Aol% BE FEolA fol29l HJolg Holx ggrort, vt
AAY Az OCP7l foFes &e 72 Yehhck P
<0.001). A7) A1ATE QokslH Folgog A|X3t B8 54
E7lro] 9] A] TZ2HO|QEAS HrlelE 7EA|A] L3l Tl

5t B3kl Al7to] Q4571 TEH[o|QEIAS] ARFAEMN 9]

715%3E Fodt =rtAE AR 4 & AoZ woEn
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