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Abstract

Lactic acid bacteria (LAB) and probiotics have mostly consumed as dairy products
such as city milk, fermented drinking yogurt and stirred yogurt, and LAB and
probiotics have become popular to contribute to the flavor, taste, or preservation
of food. In this study the effects of various milk products on the physicochemical
properties of pork loin were determined. Pork loin samples were marinated in city
milk, drinking yogurt and stirred yogurt for 24 hours, and were compared with the
raw pork loin (control). Proximate, pH, color, shear force, electronic nose, and
sensory evaluation were investigated quality properties of pork loin. The pre- and
post- cooking pH was lowest in pork loin marinated in stirred yogurt(p<0.05). The
pre-cooking lightness was significantly higher in pork loin marinated in city
milk(p<0.05). The redness of pork loin marinated in stirred yogurt and drinking
yogurt were significantly higher(p<0.05), but the shear force of pork loin marinated
in stirred yogurt was significantly lower(P<0.05). The sensory evaluation of pork loin
marinated in stirred yogurt were the highest(p<0.05). These results showed that
various milk product marinating could be used to improve the quality characteristics
and flavor of pork loin.

Keywords

lactic acid bacteria, probiotics, pork loin, physicochemical properties

M E

FAke] YRHEERl Rdo] B A1B] phE WSl ndEe] A4S Aofsie] BERE kol

e TekHa er al, 2010 FARFS FPHEEES AWslol Huiol FYe Rolte] AL osh
S -2

(Ko et al, 2013), T}t Eoflad BHIE Bl S41E-S Hofiols A4 &37t ok SEvplgA
(Lactobacillus), SEIA(Lactococcus), V1M =B |2 &(Bifidobacterium)™ 22 [Ato]
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IgHlo] QEl o] ol o] 8&]1 Qlat, ofo Thgh

4, Fda, USSR, "y 3} AR A 5 A
o Solgt A8g dl= Aeq HIEJHKim er al, 2009;
Kim et al,, 2011; Goldin and Gorbach, 1980; Cho and Oh,
2010; Chae er al, 1998; Diao er al., 2014; Cheon et al,
20006).

FARE AEE 71678 A7 AETelA AHRREY o] SHistal
om, oo mt AER-eo] =1l Itk Arvanitoyannis
and van Houwelingen-Koukaliaroglou, 2005; Parvez et al,
2006: Senok er al., 2005). fANt A1E9] tIRES WEH g
TFEES Z2 ¥a fAECRE AHHW(FAO/WHO, 2001:
Makras er al, 2004), A%2] 0|2t Ao 7]ofghtar &
A 7] el FAE SAE 52 R Al AREVE St
(Kim et al, 2001).

T AHREO| S5t SAES AYT o 7 851 st
= E4L dx, B4, M7t QtKBrgezer and Gokee,
2011). webA] ol At AFAES Ag, ETQAHY, RAk
5= Wloks AN B, 7F, 2Rl $-oll JAsk= JAH
< ol8slo] FAEHS S| olFE ATt dAE0] X1
HJtHKoohmaraie et al, 2002; Sharedeh er al, 2015;
Feng et al,, 2016; Jinap et al,, 2018; Kargiotou er al, 2011,
Mozuriene er al,, 2016; Zochowska-Kujawska et al, 2012).
o] F = Al HElEESZET HEFIAIIS 3§
g B4 Zdoto] A AASAE, 3 B3t oA A &
7} Holuhal &8 A It Guichard and Langourieux, 2000;
Kithn er al, 2000). °|¥% 7154 HA7HEEA 72 F4N,
Z2Hlo| QEAE TR HE AAIES] L8442 =2
Aol &8t A= A3 v gick

oA LFet FANE, ZEHO|QEIAS TR IR fAEC] =
5 SHZ A ST Fulo] ofd FFE FA Yol
Ffote] 2 AES ZFotgick

. oIE A

M=z 2 U

SME & =5 X

=554 AA ) o] &3 f, FAN ZErlo] Q" AL SRE
AEL 29(Seoulmilk, Seoulmilk, Korea), ¥4 QFZE
(Yakult, Korea yakult, Korea), A QFZE(BIO, Mail,
Korea)g o853, =% 5412 ARE 24417t0] BaRet 245 A
Lolth. =% 542 2ERAZ AAT F dE+E AlQlsiar

47} 94, ofFEE, RAES B R Ho| 24Xt A

" g&ﬁ?&%
w:;
%i@LA&Pj

5 Wag 2ee Aolsln, pHo} A% 274 Alglo] Agalst
S0COIA] 12057t 719 % 308 59k WZhAZ] 5] 4TolA] wat
So, QAR pH, Ak, MEHE, WA, B 2o A%
st

g

ne
J¥

S

A2 ACACH(2012)2 weh At e
(AOAC method 981.10)2 Kjeldal®¥, ZAHTHAOAC method
960.69)2 Soxhletd, FEIFHAOAC method 950.46B)>
105C A9z, 232 FHAOAC method 920.153) 24
sleor BASITt

L HI

o

pH, ME £%3

pH= 718 439 BE 4 g 75 16 mLE FYsto] £okst
1, ultra turrax (HMZ-20DN, Pooglim Tech, Korea)S A&
Stof 8,000 rpmOllA] 187 F Aot #do] Yad SPES
48 %= pH-meter (Model 340, Mettler-Toledo, Switzerland)
£ ARgsto] S5l

A 242 71 A9 =5 549 K ©9E colorimeter
(CR-10, Minolta, Japan)& AF&sto] Hx(lightness)E LERH
£ CIE L' 33 A8 (redness)E Heble CIE a” g FH=
(vellowness)Z UERE CIE b 2+ S431c). ojujo] &M
& CIE L' 3£ +97.83, CIE a' %ol -0.43, CIE b’ go] +1.98¢1
WY FETS MBI

Her &3

$7ot HE fAE MR =5 SAHY A= texture analyzer
(TA 1, Lloyd, USA)E ol-&3le] S7gstoitt. 71de Al=E 1.1
cm’ (TR x A2 x320))9] F7]2 FH|ste] 204 ZAsIch
BEHZAL pre-test speed 2.0 mm/s, post-test speed 5.0
mm/s, maximum load 2 kg, head speed 2.0 mm/s, distance
8.0 mm, force 5 g2 AHAsIIT

X3 24

Feh e FAIRC AR =854 SHIEAE AlEE 80T
Z70& HAF(HERACLES-2-E-NOSE, alpha-mos, France)
S ol&sto] Fsilon, & 719 A"l MXT-59F MXT-
17012 AZksIici(Zo] 10 m, W73 180 um, MXT-5 : BS54,
MXT-1701 : 9zt S4). B2 Ql5tullold A7k 208, 34
F 2 mL, FUEE 250 ul/s, YAE 2% 200C, A&7 2%
260CE A74stolar, Z449 Hloly 4 T 7382 Alphasoft

i
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(Alphasoft, Alpha MOS, France)& ASSIHL, BE A2+ 5
HHE A9dsigit.

T4 FEAH7= 109 g 89S Adsto] A= gk S
ek A3} Bof, HrIE 5& SAAK * AAsIoith HsE7t
7+ Aol whet 7HEEt Al2E 4ol 20 mmE ket A,
], 227 o549, 13, AAIFERI 7150 tiste] 2zt 103
o= grlstal, 11 BHAE o] vlwsiylt ZF = 10
AL 7F 248H(10=extremely good or desirable)2& YR},
173 71 gofet 24 AH|(1=extremely bad or undesirable)=

el

¢

oy rr

re

SHAEM

£ AolA] HARE BE A9 Aik= 2|4 33 ote] viEAl
& AAlsto] B71sIGIH. % SAIXE ZE17] SAS (version
9.3 for window, SAS Institue, USA)E ol&slo] AXE Hatgkdt
BEHAE Yehfglor, BAREA(ANOVA), |ZAIE(Duncan’s
multiple range test) @& Z¥7+e] E4J0] tisf 524l Zfol7} 9l

<AE AS3IAT

Table 12 F-foh Ea FAlEC] ARt == S I
A Aoy, g 54 A, A ALt 2, T,
A T Aols UERA] ettt AR iR
o AETelM fodoR w2 A WEhoH(p<
0.05), 11 % &4 872E0] At =504 froldes 7H
T APEE HEIATHp<0.05). ol=iet k= wEda9}
[AE] A7 =5 AF0|AE 80T 715l o, T

o A

Aol FYHQl JFE FA YUt Latoch®t Libera
(2019)9] A} X Frk. fAREC] =5 S0l FFsto] Agt
o] ool wet A o2 fReRo] WA S ZoE W
THETh E3F Alnjo], 8AE, MU =5 542 A=
o) 23 Tl Sleko] {22 1 Afol7t UA| ASkth= okt
Ax5tH K Latoch et 4/, 2019).

d

pH, Mx
Table 2= ¥, €& AR JAG =5 549 pHeF A=
57 Adlolt}. pH &4 2%, A} a=2E0] IARF =5 54
9] pH7F 7HE A& BF 279} v A0 Hsf 724
o2 WA SHEATHp<0.05). o3t k= W 842 E ZA|9
pH7t 3.7-4.72 Streprococcus thermophilus®}: Lactobacillus
bulgaricus 7= FFS ZAI0E Hesl| fiEo =5 54
Ae] ol 8sl%iE W pH Ao FFe & Zo=E wdd
(Latoch et al, 2019).

7t A Aw 24 A3 CIE L 32 970l Ae £4 S4le]
giz7el o2 Ao H&) fo¥ew =4 SF=SIT
(p<0.05). CIE a’ 3t W4 Q72 EC} 54 @ = Eo] |3t
=5 SAlo] iRt S-Roll FAIRE AtEeh foHos =
ZHEATHp<0.05). CIE b’ gk I 72 EQ} 54 QF2E
o HAA(E =& SAlo] gRxAHT f9Fog =4 YUt
(p<0.05). °|2 FARRE AFARE Anang 5(2007)S] Aol o
21 g 715A] Ate HElEieS w, CIE b gho] ti2Ts
o f9Ho® otk Hlstyly, ofegt Aiks =5 54 #
Aof AREE $7et R AAREC] AAHR] S XYL §lof,
oz|gt Mo] =& SAlo ¥ & A2E AmHH. 7Hd %9
A 24 A3k CIE a 9 CIE b & dix7et 27571 #2
Q] ZJo]E Ho|x] Lo}, CIE L Zhe tiRFHT: A4k 9
E2E9| IAG =504 feHeE =A UERLCH(p<0.05),
Brandelli 5(2015)°] ©E2H Z=2Hlo]QEA0] X3 =59

Table 1. Proximate composition of pork loin marinated in various dairy products

Traits (%) Control City milk Drinking yogurt Strried yogurt
Moisture 73.47+1.65 69.32+3.61 68.711.09 67.86+2.15
Protein 23.990.01 23.97+0.20 24.130.07 24.160.01

Fat 1.8620.65° 3.81£0.11° 3.39£0.15 5.83+0.37°
Ash 1.1740.02 1.08+0.06 1.13£0.76 1.080.02

All values are meanzSD.

*Means in the same row with different letters are significantly different (p<0.05).
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Table 2. pH and color of pork loin marinated in various dairy products

(] )
1%5 g

>4

<

Traits Control City milk Drinking yogurt Strried yogurt
Uncooked 5.48+0.03 5.460.01° 5.15£0.07° 5.49+0.05°
P Cooked 5.700.01 5.7140.05° 5.41%0.06° 5.630.01°
CE L 53.82+0.93 57.24+0.93° 54.76+1.75° 54.00+1.50°
Uncooked CE a 5.84+0.44° 6.50+1.00° 7.70£0.88° 8.00+0.28°
CE b 8.58+0.72° 9.08%1.27% 10.28+0.47° 10.24+0.33?
Color CE L 72.92+2.52° 74.26+0.90% 75.40£0.63° 74.50£0.25%
Cooked CE a 5,6840.52 6.160.50 5.7420.32 5.60£0.44
CE b 14.14+0.43 14.40+0.61 13.760.29 13.900.20
All values are meanzSD.
3Means in the same row with different letters are significantly different (p<0.05).
CIE a'gte] ¥ske thido] 7leEs) 5 ZAHeto|=o| oJ5}o] 5
nQFEHI9| 4SS AIRHAI717] wize]H.
B
Het <
A7) S410) AL Fig. 19] Uehiglch o 872 Ed] H7) 5
g S4jo] 2.79+0.13, 4 aF2E0] AXg S4o] 2.70+ . ab b
03602 2guglon, 37140542 248 cfaact e 2
o] FojHoE W A= UK p<0.05). ol2fgt dFE= X
T, g2 32, A"o] Ei= 3RIfE 20 JAZE ARE 11719 2
Control City milk Drinking yozsurt  Stirred yogurt

73%(Hardness)”} F2]8 08 Zhasiyintar g Aol YA|s}e]
tZochowska-Kujawska er a/, 2012). T3t Hinkle (2010)°]]
Y fANFO] 24t T o EARS A3/dstal, Thiido] 4:3lkof
S50 J%(Tenderness)= ZXAZITk. B 115199311, Mozuriene
520169 AFolME FAktol 24417 AAEI9E i =5 &
4, EAloA Adeo] aslo] ATE JGAIA 2 A7t 94
SIoAt.

MR

Ak, ZaHo] QA X3 HAE PCA B447= Fig. 2
o] Jetilct. PC1E 7IE02 A Q2 EE —4,0000], o
2, S, A 8FEE0] FXRE A2j5k= 10,000~20,00001
A8k Qlo] SAF8FEE HASE Mt thE FulE YEL
Y= oz AL PC2E 71502 2T, 97 AHTe
oF 8,00001 e, 34 8FEE= 0~20,000, W 8FEE
+ -13,000~-19,0000& 717} tf& FH|E YERHOITE 5 A
79] 4%, PC13} PC2E 7|&2202 27} FARE MAts &

Fig. 1. Comparison on shear force of pork loin marinated in various
dairy products. Bar (SD) was determined using three independent
experiments each assayed in triplicates. #*Means on bars with
different letters are significantly different (p<0.05).

PC2- 1426%

1 Control
A City milk
4 Drinking yogurt

4 Stirred yogurt

w

m m =
PCI-8154%

m

Fig. 2. Pork loin marinated in various dairy products by descriptive
analysis in a PCA plot.

Curr. Top. Lact. Acid Bact. Probiotics 2019;5(2):52-58 | 55



g& Em;‘%z\

o
=

0140t - HiM

1
r
08
oh
oy
=N
re
Olol
o
o
o
oy
-0
oN
100
re

Table 3. Sensory properties of pork loin marinated in various dairy products

Traits Control City milk Drinking yogurt Strried yogurt
Color 8.00+£0.01° 8.6740.47%® 8.83+0.69° 8.50+0.50%
Flavor 7.00£0.82° 8.33+0.47° 8.00+1.15% 8.670.75°
Tenderness 7.500.96° 8.500.76® 8.83+0.90° 8.830.69°
Juiciness 7.500.50° 8.67+0.47° 8.50+0.50° 8.67+0.47°
Off-flavor 7.00+1.29° 8.58+0.61° 7.8310.69%° 8.92+0.45°
Overall 7.000.82° 8.67+0.75° 8.33+0.47° 8.830.69°

acceptability

All values are meanzSD.

PMeans in the same row with different letters are significantly different (p<0.05).

A AE Uesl7] diize] ol37F A=A Fwlel A7t gl
=5 SHS AR 5 9k A 0E B oleh RARE A
2 SRl 5, o EE AARE A AAEY 8
ol HEREEEUD 7HAIQ1Y} Aol AR o]F A
& aNE Holks Aanet dAsktJung er al, 2015).
27t | Qo] Qe W 8FEES} T4 3 FEE A5t
W =59 £/ FIE 8T & SlZ Z0E A4Erh

2991 W S4B WAT ES 54O T/t AAE Table
30f) Uehiglet. $s 7t 5 AR Aol dhaTRc o 8
FEE] WA EL0A fojdon e WihE dehigle

(<0.05). elefet A3HE 71 F o az=Eo] Yt £8
CIE L gho] 27Kl et w8 w7he wiokcka Azt 94
o} B4} Q7EEC] AT Ego| fhaTurt Fu7} folaow
S5k WrEE|QIH(p<0.05). AT M} @ 1EES} Ak @
FEE] A5 £30] thaTHrt §O402 $L H4E et
elekp<0.05). M aFEES B4 aFEEd] YA £3
$410] Ao 7ot 94 Mol HlslA e 41 vt
Yo} Atheoz BEele ARk ekly] thioleln Az

G- T4 8 =EC] JARE £ S0l diRET 724

0 %2 412 Uehlo] 03] A7 THkE RYHp<0.05). T
A7 E fAE] AT A TR ks, HAA 7%

=7t R0 A H7FE AT p<0. 05) HERAIZ FAIst
S o ARHARl WeH7F FEolA gt BIRE HERHSICH
FiktE 7R asAlE de et 2, dixEn o
F7 FRROA 2 HE WAL st 2 AL} IA|st
#tHHan and Hong, 2006). Z2HO|QEIAS 713t =7lA0
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- =7 Bpety EAgol oisl b R, pH, Ak, AR,
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9 A= ol A =5 54 Oﬂﬂi CIE L' 7} fojHoz &
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