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o R QA7 §4F wmO] GE S T4 A AN ATsel /54 AFoRA Y AT $4
gIshy] ol AdE APttt ¥ stz Y ZAHGE ZEste] stUHE(HB), Z3:H|=|(CB),
3 SAYFE Lactobacillus paracasei, Lactobacillus plantarum, Leuconostoc mes

A3 T 54 7170 wE 2RI HegE SHSHAT A 2T RAFL AAF R HAasteE ARE BT
£53] hardness®] A HC Lactobacillus paracasei] 23.67+3.33/13.83+1.042 F9&F 02 7} IA WobA
ot chewiness®| A% HC Lactobacillus plantarum®] 23.00£8.02/9.63+7.32& 902 71 34 2olH
o B A Zo] 4 7S AAFOR oAl AFE EAtt F EYdeE 99 A HlEF
Zo|A= HB7 7HY &2 k2 BP9 oW E3] Leuconostoc mesenteroidesolA 114.54+0.60mg GAE/gC 2
71 =2 TFE Ut & SR kolE 9 A% HERF FolA HB7 7MY =2 e HeloH &9 /
actobacillus paracasei7t 167.61 mg GAE/g2 7FF &2 =2 Yelltt. DPPH radical &A%Y 3% HC
oA BE fARo] HEAI FoHR] 2ol Hth ¢ AHE Fof ASSol AR |AL Lacrobacillus
paracasei= WAHETE AFY FHAFLOREA &§ JMeAol 2 HHFe stUHgR ddEw s S5 F
7Holl 7¥ ARKSt &bt Lactobacillus  plantarumQ 2 SAE T

Abstract This study conducted to identify the most suitable lactic acid bacteria as a functional food by
studying the antioxidant activity and tenderization of lactic acid bacteria fermentation. juices were ferme
nted using three strains of lactic acid bacteria—Zactobacillus paracasei, Lactobacillus plantarum, and Le
uconostoc mesenteroides. Cubes (1x1x1 cm) of beef tenderloin were uniformly cut and marinated with
juices, and changes in texture and water holding capacity(WHC) were measured during the aging period.
The research showed an overall decrease in texture, notably, the hardness decreased significantly in HC
with Lactobacillus paracasei at 23.67+3.33/13.83+1.04. Chewiness also decreased in HC with Zactobacil
us plantarum at 23.00+£8.02/9.63+7.32. WHC showed a decreasing trend similar to texture during the
aging period. Among the berries, HB showed the highest total polyphenol content, particularly with Zeuc
onostoc mesenteroides at 114.54+0.60mg GAE/g. HB also showed the highest total flavonoid content, no
tably with ZLactobacillus paracasei at 167.61 mg GAE/g. DPPH radical scavenging activity in HC showed
significant differences among all lactic acid bacteria before and after fermentation. Based on Results, Zac
tobacillus paracasei is deemed suitable for tenderization, HB is identified as promising for functional foo
d, and ZLactobacillus plantarum stands out for increasing antioxidant activity.
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A3l S aEistn AEA4
Leuconostoc mesenteroides
MGE3138(L. m), Lactobacillus plantarum
MGE3143(L. pl), ZLactobacillus paracasei
MGE3016(L. pa) #5E AH&3IRLH, 22 Hgo|=
St A2 ZF8 MRS Broth(Difco Co., USA) BiX]9] 1
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AS SHITE O fANE Ui 2 mLE ARt &
F9 300 mloll 2+ JE £ 37°C, 724/ EE A
sloltt. ol A4St /gl A 39 7 & 84

7HATE Lim9 AF[27]°] what #as g

flo o2,

XY

A2 A =(Hardness)= Nam 59 A9 24
S 38oto] SASAH28]. AlZE 2 cm x 2 cm X
2 cmE AT T AR PRk Fo] HiEE 5o
Texture analyzer (CT3 4500, Brookfield, USA)Z 5
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Korea)Z o]-&319] 750 nm oA E3LE 243}
o}t 27 Gallic acid (Sigma-aldrich, USA)E
TR 3oty EETAE AAot] AR F9Y F

N

128

s
GAE/g)& gHilsto

I 3

Foto] gallic acid equivalents(mg

Uehte

2.6 & Z2tEL0|E & &X

& ZTE ot TR Lee 13019
o] 245ttt A& 5 mLofl 5 % sodium nitrite 0.75
mLE EFsto] A4 623 HrSAIRl & 10 %
aluminium chloride 1.5 mLE #7Folal 4204 5
7 9H3AI71 % 1 N NaOH 5 mLe} Zgst &
spectrophotometerg ©|-&5t] 510 nmolA 8%
£ =439lth. & ZetE ot ke (+)-Catechin
hydrate (Sigma-aldrich, USA)E @2 3|45}
HEFAE AH/J5t0] catechin equivalents(mg CE/g)

2 gibsto] LERT

S 0935}

oH=Ee OO0

2.7 DPPH radical AHs

DPPH(2,2-diphenyl-1-picrylhydrazyl)l Thet radical
42452 DPPHY =& ol8sto] ZA5IrH311.
A& 1 mLol 0.2 mM DPPH &4(99.9 % ethyl
alcoholell -83f) 9 mLE 7Iolal 1027 913t & A2
oA 1087t WESAIZ]1 1L spectrophotometerE: ©]
|5t 517 nm TFO|A FBEE S5 ol
AFoe2 AN A7 AR F37RY S35 Ao
S WEE(WE Foksich

=

24

=

=t
=

3.2 ¥ 1

e

23t HiE R 259 F s
g2 Fig. 13+ 2t} & Edjuls ¥ HB Leuconostoc
mesenteroides’t 114.54 mg GAE/gZ 7V =3ttt
HZF FolAe HB7L 7P & Blom, 7 A
FHZ HB Leuconostoc mesenteroides®] 114.54+
0.60 mg GAE/go & {941 Zol7} et gI9kA]
o 7P w93, CBE  Lactobacillus paracasei)
78.70+0.57 mg GAE/g& R9JH o= 7} &7 Uet
Yot HCE Lactobacillus plantarum®] 102.60+
0.29 mg GAE/g® R9¥0 =R 7P} =2 o] Ue
ot o= 4kt IEo) 9 EYule T Sk
Yoon 59 AH321E Faste] fAte] FRel ot
Aol Eduls gFol oS F71E Zo] fARE

A% vepi

s &

(¢]

o] XEE=E
=2



g HE

Hzoe] PAst B4 9 A%A] TN 4T

W non-fermented
O Lactobacillus plantarum

n i

O Lactobacillus paracasei
W Leuconostoc mesenteroides

3

153
=

g

S v
= =

Total flavonoid contents {mg GAE/g)
w
=

=

HB CB HC

. Comprasion of Total polyphenol content in
beery juice from fermented with different
Lactobacillus, In each Sample, a-i superscripts
are significantly different at p<0.05 by Duncan’s
multiple range test (HB: Honey berry,
CB:Cran berry, HC:Honey Cran berry)
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o]t g2 Fig. 29} At & EgE ol FF2 HB
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2. Comprasion of Total flavonoid content in beery
juice from fermented with different Lactobacillus,
In each Sample, a-j superscripts are significantly
different at p<0.05 by Duncan's multiple range
test (HB: Honey berry, CB:Cran berry, HC:Honey
Cran berry)
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Fig. 3. Comprasion of DPPH radical scavenging activity
in beery juice from fermented with different
Lactobacillus, In each Sample, a-d superscripts
are significantly different at p<0.05 by Duncan’s
multiple range test (HB: Honey berry,
CB:Cran berry, HC:Honey Cran berry)
3.4 X2
oy HE] FFHS AV A3 549 dE8SE
gotr7] st} 48 Attt & 8 Ut Texture

Analyzer& ©]&d] £ A& Table 12 UERH
hardness®] 3% HBOIA+ Lactobacillus paracasei
o] 28.1744.65/18.67£1.762 oldos 714 A
#astlon, CBolAw Lactobacillus plantarumP)
21.89+2.89/15.331£0.292 F¥o& 7% A4 %
A81tt. HC2 Lactobacillus paracasei®] 23.67+
3.33/13.83+1.04% FojH 08 7P AA A3l
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Table 1. Texture characteristics of pork aged with fermented berry juice with different Lactobacillus

days 0 2 4 6 8
hardness
NF 23.00+2.00° 20.50+3.97% 22.67+4.04° 23.33+2.57% 17.5040.50°
B PR 28.17+4.65° 24.50%3.46" 24.67+2.25™ 19.42+1.94™ 18.67+1.76°
PL 21.17+4.86® 16.67+0.58" 24.5040.50° 20.17+4.04™ 16.33+1.61°
LM 25.00+5.41° 16.33+2.75° 24.50+1.32° 19.67+1.76™ 23.17+4.07°
NF 20.50+5.27° 18.3346.71° 13.67+1.04° 21.00+7.57* 17.67+3.06
B PR 22.17+7.82° 19.1745.97° 18.83+4.07° 17.00+7.00° 19.83+7.85°
PL 21.89+2.89" 18.50+3.28% 20.50+2.18" 23.50+2.00° 15.33+0.29°
LM 26.67+5.03" 16.67+0.29° 21.83+4.62° 17.50+2.18° 17.67+4.16°
NF 25.1747.52* 24.33+8.98" 18.67+7.29" 17.17+3.33° 20.50+6.50"
e PR 23.67+3.33° 24.23+1.91° 17.83+2.08" 19.33+1.04" 13.83+1.04°
PL 23.50+3.00° 17.17+3.06* 25.3344.54" 15.00+2.18° 15.50+1.50°
LM 26.50+1.32¢ 14.83+1.26° 21.67+3.88° 19.17+2.08™ 17.00+1.32%
cohesiveness
NF 0.5240.51* 0.91+0.29° 0.7240.10* 0.54+0.39° 0.54+0.09°
- PR 0.9440.20" 0.65+0.34" 0.8640.17* 0.91+0.23° 0.50+0.42"
PL 0.82+0.36" 0.70+0.29° 0.61+0.20° 0.87+0.15° 0.79+0.41°
LM 0.65+0.82" 0.80+0.21° 0.50+0.07* 0.87+0.15 0.60+0.49"
NF 0.86+0.30" 1.10+0.25® 0.75+0.43™ 0.57+0.41° 1.24+0.14°
B PR 1.09+0.64° 0.88+0.35" 0.86+0.34" 1.1140.19° 1.36+0.46"
PL 1.02£0.06° 1.04+0.50* 0.8940.25 1.3340.10° 1.0040.23"
LM 0.97+0.11° 0.97+0.35° 1.15+0.31° 0.77+0.17° 0.78+0.37°
NF 0.9440.31* 0.85+0.42° 0.80+0.33" 1.14£0.41* 0.70+0.68"
e PR 0.73+0.07* 0.98+0.21° 1.25+0.12° 0.71+0.24° 0.55+0.87"
PL 0.7740.38" 0.87+0.31° 0.7740.13* 0.41+0.15° 0.66+0.50°
LM 0.9240.09™ 0.36+0.73" 1.2340.16" 0.74+0.16™ 0.8140.43™
springiness
NF 0.98+0.03° 0.79+0.08 0.86+0.14® 0.9140.12° 0.9340.03®
- PR 0.89+0.13" 0.96+0.04° 0.92+0.14 0.93+0.10° 0.78+0.07°
PL 0.87+0.18" 0.89+0.17° 0.7840.03" 0.94+0.04" 0.93+0.08"
LM 0.88+0.16 0.93+0.06" 1.00£0.00° 0.95+0.09* 0.95+0.09*
NF 0.98+0.03" 0.96+0.07° 0.96+0.07* 1.00+0.01° 1.00+0.00°
B PR 0.94+0.06" 0.96+0.05° 0.94+0.06" 1.00+0.00° 1.00+0.00°
PL 0.93+0.07* 0.95+0.08" 1.00+0.00° 1.00+0.00° 1.00+0.00°
LM 0.95+0.04* 1.0040.00* 1.00£0.00° 0.97+0.05" 1.00+0.00°
NF 0.92+0.13° 0.92+0.09° 0.94+0.07° 1.00+0.00° 0.97+0.05
e PR 0.9240.13" 0.95+0.09" 1.00+0.00° 0.94+0.10° 0.97+0.05°
PL 0.90+0.09° 0.84+0.16° 0.86+0.07* 0.83+0.05° 0.95+0.07*
LM 0.88+0.13" 0.83+0.15 0.91+0.10* 0.98+0.03° 0.93+0.09"
chewiness
NF 17.43+0.75® 14.53+5.00" 14.90+7.41% 21.43+7.85" 8.90+1.91°
B PR 23.9746.65" 16.73+4.41® 20.03+4.29° 16.67+3.65® 8.40+3.97°
PL 16.50+4.76° 11.03+2.68" 11.67+3.37° 16.90+2.05° 12.2042.42°
LM 30.80+8.10° 12.00+2.61° 12.4742.35° 16.67+5.00° 18.43+1.63°
NF 21.7743.22° 18.20+0.79% 17.67+7.81" 18.2045.15® 9.9746.26
B PR 25.3348.98" 16.33+7.13° 20.40+7.26" 23.23+5.26" 15.50+7.15°
PL 20.70+3.04* 17.23+3.81° 17.5342.54° 31.30£2.56° 15.27+2.80°
LM 25.23+4.41° 16.17+4.16° 24.7343.30° 12.9742.56° 14.50+4.78°
NF 31.43+3.17° 24.83+3.99 14.20+6.76° 26.47+2.05" 22.37+4.80%
HC PR 15.9746.96 22.57+7.91° 22.1043.52° 13.3746.12° 12.03+3.37°
PL 23.00+8.02° 12.3345.36™ 13.8345.36" 5.13+2.30° 9.63+7.32°
LM 21.10%3.99* 15.70£0.56" 24.5046.06" 14.50+5.44° 13.5349.21°

Results are expressed as the measn+SD, a-c superscripts are significantly different at p{0.05 by Duncan’s multiple range test.
(HB: Honey berry, CB:Cran berry, HC:Honey Cran berry).
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Table 2. Water holding capacity of pork aged with fermented berry juice with different Lactobacillus

days 0 2 4 6 8
WHC(%)

NF 46.88+0.08" 42.9940.01°° 42.80+0.02* 45.54+0.03° 38.5240.01°
B PR 46.17+0.02° 39.0140.02* 43.90+0.05% 41.7240.01° 43.58+0.01°
PL 44.4340.03° 41.9740.05" 39.80+0.00" 39.91+0.00° 34.52+0.00°"
LM 42.34+0.02° 42.50+0.04™ 40.26+0.02" 44.3340.03° 38.15+0.01°
NF 56.66+0.09" 60.35+0.03" 55.00+0.02° 49.7940.04° 56.29+0.01"
B PR 45.78+0.03° 59.15+0.01° 46.56+0.02" 48.54+0.04" 42.48+0.01°
PL 46.7640.03" 47.12+0.01° 48.98+0.04* 47.87+0.08" 41.7840.02°
LM 51.2840.01° 53.31+0.05" 53.61+0.05" 49.28+0.01° 37.90+0.01°
NF 51.54+0.06" 49.28+0.01° 47.10%0.03" 49.2240.01° 45.6740.01°
HC PR 43.5440.06° 44.7340.04° 40.97+0.04* 43.4240.02° 41.50%0.00°
PL 48.11+0.00° 49.91+0.02° 47.57+0.05% 44.64%0.01* 48.18+0.01°°
LM 48.23+0.04° 45.97+0.04° 45.84+0.01° 46.75%0.04° 43.3140.01°

Results are expressed as the means+SD, a-b superscripts are significantly different at »{0.05 by Duncan’s multiple range test. (HB: Honey

berry, CB:Cran berry, HC:Honey Cran berry).

chewiness®| 74%- HBOW= Leuconostoc mesenteroides
o] 30.80+8.10/18.43+1.63%2 F7|1F°=E 7 34
ZAastTy. CBOlA= Leuconostoc mesenteroides
o] 25.23+4.41/14.50+£4.782 F718o2 7P A
#A5HATt. HCAlME  Lactobacillus  plantarum©]
23.00+8.02/9.63+7.322 f71&H 02 7Fg 37 T4
ottt hardness®} chewiness’t A A 07 ZrAsh=
AFE Holzd, ol Y HFHY W2 pH
(HB:2.93+0.02, CB:2.76+0.02, HC:3.17+0.03)7}
XA JFE & 4 Urh= Park 59 A+H3510 =
2} pH7} Wolglof wet dSairt SXlE= 2ot &
ARSE A3FE Kolal gloH, Sunantha 59 AFH36]0
= g8 I F protease B2 S7h= A £
57 dojut hardness7}F Al &4 Stk met
A, HlERol] W2 pHeE J7bE A= sy
protease®] &4Jo] 715t} A¥EA O & hardness”}
FAag A0E AlgH

3.5 H4E

Ua wE AEAE JWKE A7) 549 BeES
Table 22 Uehiic. BAge e 248 AFsh] A
CB g¥Ha5Ho] 56.66+0.0982 7F &
44 8 YA 56.29+0.012 7MY A YETH
HBY % <4 0 DAk} <4 8 DA F-24Ql AJol&
BN, CB Y- Lactobacillus paracase?}; Leuconostoc
mesenteroides®] 24 Aol& Bt HCY 4%
4 0 g2t 54 8 AT f-9ZQl o7t YRR

2. ole Alre] pH7F S F2R1 52004 S
HedE 7RIt Ha 9 973718 dast] A=
7b A3 5.29] pHeF ZAste] S ZHIEY] o
ol Eago] 4 Hopittal waskalth.

sttt & Belils e AREE HB7 /Mg ¥

P w2t & EGdl= FFo] S5 HB+= BE
frAbol A ARERREHT} [-012Q] Ajol5 Hglon, CB
Lactobacillus paracasei, HCS Lactobacillus
plantarum?} ¥R R =2 FA7 eyt & &
ZEwo|E S Am FolA= HB7F 7MY =2 A4
£ YehY, th3o& HC, CB «£2& &2 A7 1
ERdtt RANE SolM= HBE Lacrobacillus paracasei?;
Foldow 7MY w2 $A7 Ueh e, CBY A4S ¢
WS AT HaatEoo] §-oAQl o]zt UEhtA] oF
Sttt HCO %A% Lactobacillus plantarume] 94
o2 7P &2 A7 YEET. DPPH £752 A&
£ S HB7F 7F &2 2752 UEileH, HC,
CB o2 &4 Yetth. {4kt SollAl= HB7F 2a
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AEdo] 27 H & FAE HEIAT 24l 2
o7t A= Fkew, CBY AF
mesenteroides’t FoFHo=Z 7MY ET HC2
Lactobacillus plantarun®lA 7V =4 YEREAT
o2 fAET 19491 Aol UeEhER] 3t &
A7+ hardness®] A9 HBOW Lactobacillus paracasei,
CBoA Lactobacillus plantarum, HCOW Lactobacillus
paracaseF] FoHOE 7P Z HO0=E Yopzom
chewiness®] 7 HBOW= Leuconostoc mesenteroides,
CBOX+= Leuconostoc mesenteroides, HCOA=
Lactobacillus plantarume] Q&0 & 7} & ZOo
2 olge HAEe HBE AAOR 44 oA
folmoz gasis Awe wgov, Cpel 29
Lactobacillus paracase®} Leuconostoc mesenteroides
ot ROl o Zhavhs 4TS Bt HOS A%
ZasH] SHAARE §-9)4Q1 Afol= HolA] gkttt

E A9 23 EYE 989 AS3to Aot &
At Lactobacillus paracaseiz WE ), ESE 2
& BAYFCEA &8 7hsAdo] &2 vl R shyH
Y2 ddET ARt 2y S0l 7Y ARdet fANE
Lactobacillus plantarum® & Tt

Leuconostoc
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