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Effects of herbal medicine fermentation extract on antioxidant
activity and Tenderization
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2 o E Ays AN HR OE PAE @47 95 EFE AFetY Ve AR EN 7MY JEet gk
A E ARS Q5] Yol AgS AFstAct. F71(AMB)9F F5(EBUO), WACKP)S &350 2+ FEE 3
Z9| §AHt Lactobacillus paracasefl. pa), Lactobacillus plantarum(L. pl), Leuconostoc mesenteroides
L. mE °]&st9, =89 AR BYE Adstoi(7x5%0.5 cm) &a FEET T3t & &4 7|70 2 =
A7 Begs S50, A2y 2AFE BE AB7F Y82 E hardness®} chewiness?} Hasts A&
HolEth 1 F hardness?t /4 0AA 4 8LATIA] 7P ol ZA4tt AlRE 53.70+4.09/25.45+8.39

2 BUO Leuconostoc mesenteroides’} 7V §9& 02 A3t OH, chewiness? 3% 31.17+8.49/12.85
+2.7382 EUO Lactobacillus plantarum?} 7V ZFAstth B4l BE AR7E &4 04ARH 54 6¢4t
7HA F7¥sietrh mpREE 8ol Fadhs ARE UEHlth & EYuE Y A9 @A FolA= vt 7t
A =2 IS HYow, E3] Leuconostoc mesenteroidesOlA 51.55+0.06 mg GAE/gZ 7M4 &2 IS
Uetdth & St ot FY A T FolA AMBL PV 7HE =2 S BYoW &3] Leuconosto
c mesenteroides’t 51.65+0.36 mg GAE/gZ 7FF &2 2 vehlth. A FolAE= PI7t 7H &2 4
AsS BI oW 53] Lactobacillus paracase”} 83.81£0.29 %2 7 &2 AASS Bt ¢ 23E B4
AL5o] At SRRt GANES EUOSY Lacrobacillus plantarum= WHHEITh ESE 7154 AEo24 74
At stokAjs wWiztek(Po 2 HWokEw FAkst & Fvto) 7P ARst SRS Leuconostoc mesenteroide
sO &2 et

Abstract The study evaluated the antioxidant and tenderization of herbal medicines and lactobacillus dur
ing lactic acid bacteria fermentation. Three lactic acid bacteria (Lactobacillus paracasei, Lactobacillus
plantarum, Leuconostoc mesenteroids) were used in pork aging. Texture analysis revealed a general decr
ease in hardness and chewiness. Leuconostoc mesenteroids exhibited the most significant hardness reduc
tion (53.70+4.09/25.45+8.39) over the 8-day aging period, while Zacrobacillus plantarum showed the m
ost significant chewiness reduction (31.17+8.49/12.85+2.73). Water holding capacity increased until day
6, followed by a decline. Leuconostoc mesenteroids had the highest total polyphenol (51.55+0.06 mg GA
E/g) and flavonoid (51.65+0.36 mg GAE/g) content. Overall, EUO and Lactobacillus plantarum were dee
med suitable for tenderization. Baekjak (PJ) was identified as the most suitable herbal medicine for functi
onal food, while Zeuconostoc mesenteroids was judged as the optimal lactobacillus for enhancing antioxi
dant activity.
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Ak AEEo R Qlste] E8a) 22 570 4|
7b F7¥oFdar, 1o whet s} 2Rke] A3V St
sto] L, T, AAA 59 ohFt AdIo] #A
7h =2 Qle}. o]2|3k 1] ARl F shvbe Ak
ROSZE HFES Aol A AA=AT, AA=]A] Zet
LA E ASHY AEFAS fidote] Tida) A2
59 AZ121], AE 7]59] Astet w3t
o Yo = Qlste] AAol otdFE 713 4= U2
FAksl= ol=Et JIA WY At E5 Foll AAdAd vt
A= L/g4kao] o3t 45kd AEF A 9 DNA, ¥
& T2 U YoAAR S ko]
dEolA e AEd E4E0] tEAd
A Q710 A 24 7= s
g TAlo] F7kskal QH3]. dFolAE =

A S AU vk A7ZETF B s
T Slom[4] o= FFRE o83 715 MBS
oles Ay E3F kA AP 5] voprt
88 nBER dEA e NS B
TS S =Y ¢ Advhe d7EIt
2}7](Astragalus membranaceus Bunge,
AMB)E 33K Leguminosae)oll &3 U&= Ay 2H
AER FHE AAT g Axste F2 T A
9 AF 5o AREA 3, S5 5Y oRAlet A9t
gAlol, E7Hg ol 59 FE7MA g8 At =R
B ql7ieko g o] §L 8 AREE0lZ AlZo|t}7]. &
71 olkx, 7R ofet PASE &4, Y ¢ g9
et Weg 34, TEY € FHolHA 59 HyRt
A 4L 281 QI [8-11]. F35(Eucommia ulmoides
Oliver, EUO)2 HuFoz F2 oA 732 -
g g, ok, e 59 A5 Bk AR AME
Skl QUeH12]. F59 Ay dR2 Edus, E9EL
O|Z, triterpenoid 3 Z=2 ZAIsH Edo] 9lom[13] &
il SRIEE EAck= A2 2= pyrogallol, ferulic
acid, protocatechuic acid, acidchlorogenic acid
4 coumaric acid 5°] 2A&tH14]. W& Paeonia
japonica, PJ)Z mluE|opfH|a} Zok&o] &ok= thd
o) AER FYolA= AARE TR o] 8Eo] %
TH15]. wiztoro] ] &0 g= Eu o 28, I
A AE, FuAE 2§ 5o LA glon RicH =
SFIA|ES} vid ¥ {4 59 e &4 Edol
UE Aog HiEo] qltH16]. EA FFRE o83t
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2N Folslel AMgSIATE 3
ARANA A FEE FHABAS
Lol Fofete] ALgetgon] WP F% o4
DA AR ok FHAEAZUNA Tofstol
AFgasict.

FES Azo] AGE FES MRS
FoRE A DFPRINLAE AFIHOH, Fd
160 g3 Z7e] HAE FHFENS 1.2 ¢ B7HHo]
FELS AxHsick

22 QM WE 258 AX
QAL RS AXE o) SHWEHS A EY

SHRLOA BEQHEC. Jenconostoc mesenteroides MGE3138
(L. m), Lactobacillus plantarum MGE3143(L. pl),
Lactobacillus paracasei MGE3016(L. pa) @55 At

gotglom, ZHzb widolz o 2} AHI MRS
Broth(Difco Co., USA) BiRo] 1x} AZ & 37°C, 24

A7t vioFokal ¥iF! 100 uLE 10 mL MRS Brotho]
24 JF F 37 °C, 24AN7 SRS skt &
Z% 100 mlE autoclave(C-AC-1, chang shin
science, korea)E °©]-&3st9] 60 °C, 30& A+ sH



+ Lim®] A+H20]°f w2t ‘?a‘iﬁ}‘;’iq.

2.

3]

3
2ARA JZ(Hardness)= Nam 59 A9
< 880t S4IAUH21]l. AlIEE 1 cm x 1 cm
x 1 cm& AP T AR I Fzo] HEE 1o
Texture analyzer (CT3 4500, Brookfield, USA)Z 5
3] 27513tt. TA-25/1000 50.8 mm D probeE %
Zstg o =4 1L deformation 40 %, trigger
load 0.1 N, pre-test speed 1.0 mm/s, test speed
2.0 mm/s, post-test speed 2.0 mm/sZ ST}

2.4 B3

B582 Nam 59 A+ #HE HEste 54
JtH18]. Conical Tubeol] AZ 1 gt A& 5 g& ¥
70 T2 F242(KR/KMC-1205SW1, Vision scientific,
korea)oll 30& 712 & 25 T, 1000 rpm, 10822 ¢

AEE & B8 AL S o]8slo] BapEls S7gsigith

= T

3

oy =%

25 &

% 299+ =2 Folin-Denis oto] &4
SFHTH22]. A& 4 mLofl 0.2 N Folin-Ciocalte's phenol
reagent A2FS 4 mL, 2% Na:CO: 2 4 mLE 75l A
L2 QF4ofla] 1AIRE HESAIFHL) WES- & spectrophotometer
(Optizen POP, Mecasys Co., Korea)E ©]&3}9]
750 nm TN FFEE SFoHAT X2
Gallic acid (Sigma-aldrich, USA)E =¥ 3|45}
I ZE2FAES Aot AR 39 £ Eds IS
AFdto] gallic acid equivalents(mg GAE/g)= 3H4t
sto] LERiTE

EL e

oQ
‘?:I]'é'oo

26 & SSHEL0|E S =X
% ZgH Lol T2 Lee 523]19 HHE 583

of 3ottt AR 5 mLoll 5 % sodium nitrite 0.75
S3toto] ALoA 6EZE ¥REAIZI & 10 %
alummlum chloride 1.5 mLE 75t AL200A 5
E7F 98471 o+ 1 N NaOH 5 mLe} &3t &
spectrophotometerg ©J85t%] 510 nmolA 4=
£ 345 & St eolE FFE (+)-Catechin

Y O+

E'_
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hydrate (Sigma-aldrich, USA)E sE=¥=Z 3]A5tL
HEFHAES Zote] catechin equivalents(mg CE/g)

2 skl vehg

2.7 DPPH radical &M1&

DPPH(Z 2-diphenyl-1-picrylhydrazyl)oll T3t radical
42752 DPPHY =S ol&ste] SAs1lrH24].
A& 1 mLe] 0.2 mM DPPH £9%(99.9 % ethyl
alcoholell &3f) 9 mLE 7Istal 1027t 313t & A2
oFAofA 1087t WFSA]7]1 3L spectrophotometerE: ©]
45t 517 nm T4 FEEE SH5AH S8
2 Radical scavenging activity H1E8(%)Z e
Art.
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Fig. 13} AFS PJ
Leuconostoc mesenteroides’} 51.55+ 0.06 mg
GAE/gZ2 RA o= 7P =3th. 3] FolA= PJ
7MY =2 S Hglow, 7 AIREE AMBE
Leuconostoc mesenteroides®| 41.24+0.48 mg GAE/g
2 990z 7B &I, EUOE Lacrobacillus
plantarumP] 42.54+0.37 mg GAE/g2 J9&Fo=
7F =2 et PI Leuconostoc mesenteroidesC]
51.55+0.06 mg GAE/gZ F9&0=& 7P =2 T
o] et} ol= f4hdt Hao] g EFHE 3L%Q

o

S7= Yoon 9] AFR251E st fikdte] &
of wet Fadee] EEjvs o] e 7kt 7/101
AR AFS Yeric,
32 & 2220t
QANFO] 255 JEol sk WasEdo] & =5}

&< Fig. 29 Ath & Eefi ol 2
AMB Leuconostoc mesenteroides?t PJ] Leuconostoc
mesenteroides?t 51.65+ 0.36 mg GAE/g= F9%&
oF 7B Btk & A|=EE AMBE Leuconostoc
mesenteroides®] 51.65+ 0.36 mg GAE/gZ 394
°F W £, EUOE Lactobacillus plantarume)
43.5740.63 mg GAE/gZ 7F¢ A yehich Pl
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M non-fermented Oleuconostoc mesenteroides

O Lactobacillus plantarum
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AMEB EUC PJ

. Comprasion of Total polyphenol content in
herbal medicine extracts from fermented
with different Lactobacillus, In each Sample,
a-i superscripts are significantly different at
p<0.05 by Duncan’s multiple range test

M Lactobacillus paracasei
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Fig.

OLeuconostoc mesenteroides
BlLactobacillus paracasei

M non-fermented
O Lactobacillus plantarum

g
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a
AMB EUC P)

Comprasion of Total flavonoid content in
herbal medicine extracts from fermented
with different Lactobacillus, In each Sample,
a-i superscripts are significantly different at
p(0.05 by Duncan’s multiple range test
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Total flavoneid contents {mg GAE/g)
b

Fig. 2.

Leuconostoc mesenteroides®] 51.65+ 0.36 mg
GAE/g2 9802 71 &2 dhgo] Ueigth o=
A R0l weEt & EtE kot g9 Ajol7t
Y%= Yang 59 G268 Farstlom, Lee
59 AF261E Farste] fAkt IR E Foto] & &
Hiolt 3gfo| Frtste AT ATt Yehth

3.3 DPPH radical 2Ms

AR FRE Gt e daSFE99 DPPH
radical £#%52 Fig. 33 2t} DPPH radical £4%
2 PJ Lactobacillus paracasei7} 83.81+0.29 %& 7
=2 AA5E HoH, AMB guteEdo] 1495+
1.05 %= 7P @2 27155 Btk Az Folld<= PJ
7V 7P B AASE BYoH, 4 AR AMBE

A
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O Leuconostoc mesenteroides
W Lactobacillus paracasei

W non-fermented
O Lactobacillus plantarum

@ ]
i =]

PH Scavening activity (%)

=

DFI

AMB EUO P2

Comprasion of DPPH radical scavenging activity
in herbal medicine extracts from fermented
with different Lactobacillus, In each Sample,
a-d superscripts are significantly different at

p<0.05 by Duncan’s multiple range test

Fig. 3.

Lactobacillus plantarunP| 42.40+3.04 %2 7V &=
Qt1!, EUOE Leuconostoc mesenteroides®| 72.64
1045 %= f9Hoz 7T w4 UeEth P
Leuconostoc mesenteroidesC| Lactobacillus paracasei
7} 83.81£0.29 %= 7 A YEHH. ol Eas
53] DPPH 427150 S71tHhe Park 59 A7H27]

FUsHA wao] oJste] DPPHE &A50] 7t
T o= 237 Yk

7|:| 3
) HEFEES AR FE59 d% a9E
olH7] ko] 48A17tutc}t & 8U7t Texture Analyzer
olg3l] &3t ZIE Table 12 YEFGTE hardness®]
A 53.70+4.09/25.45+8.39% EUO Leuconostoc
mesenteroides’t 7V ¥JH 0 & A ZAsIoH,
44 8YUAol| 7MY W2 hardnessE UERH AL
16.80+2.222 EUO Lactobacillus plantarun|tt.
chewiness® 7% 31.17+8.49/12.85+2.732 EUO
Lactobacillus plantarun?t 7V¢ #2802 A &
Aslom, &4 8YA) 7Y B2 chewinessE HERH
Z12 12.85+2.73°02 EUO Lactobacillus plantarun®)
o} hardness®t chewiness7t fol&o2 ZHAsHTT
o] Sunantha 59| ¥#[28]°] W=2H &g I F
protease 249 FTVIE ©HMd Esjrt oyt
hardness7} Zaghtal ¥15A Qick. whebA, SefAfo]
A7 fARECE QIsf protease®] /ol F7Isto]
¥4 02 hardness’t A4St A0 AlgH}
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Table 1. Texture characteristics of pork aged with fermented herbal medicine extracts with different

Lactobacillus.
days 0 2 4 6 8
hardness
non-fermented 38.60+8.01° 35.20+7.86° 33.10%6.04° 31.20+7.73%® 22.7+6.59%
B L. pa 48.20+9.25" 30.90+7.77° 31.60+9.76" 28.30+9.05" 22.06+4.07°
L m 55.0049.25° 39.6045.14° 25.1043.65" 24.60+9.45" 24.3546.64
BUO L. pl 46.70+4.09° 27.85+8.75" 23.80+2.56% 21.85+8.29% 16.80+2.22°
L. m 53.70+7.35" 35.20+8.33" 27.7049.88* 28.35+3.52° 25.45+8.39"
PJ L. m 36..3042.89" 36.1549.67° 35.35+4.04" 27.40+531% 23.00+7.85
cohesiveness
non-fermented 0.87+0.14% 1.01+0.13% 0.77+0.15% 0.80+0.15% 0.80+0.25%
VB L. pa 0.88+0.29 0.88+0.12" 1.01+0.22° 0.92+0.22° 0.81+0.26"
L m 0.77+0.15% 0.87+0.12° 1.08+0.26" 1.0940.26" 0.86+0.28"
FUO L. pl 0.78+0.48" 0.75+0.26° 1.35+0.44° 0.67+0.44 1.04£0.17
L m 0.77+0.26" 0.7740.23" 0.77+0.42 0.68+0.42° 0.88+0.14°
PJ L. m 0.57+0.39 1.02£0.13" 0.9140.23" 0.97+0.23" 0.86+0.28%
springiness
non-fermented 0.97+0.04™ 1.0040.00° 0.96+0.04* 0.99+0.01° 1.0040.00°
AN L. pa 1.00£0.00° 0.96+0.04" 1.0140.05" 0.96+0.10° 0.96+0.05"
L. m 1.00+0.00° 0.97+0.03" 1.00+0.00° 0.94+0.09" 0.92+0.08"
.. L pl 0.99+0.03" 1.00+0.00° 1.00+0.00° 0.96+0.07° 0.97+0.08"
L. m 0.98+0.04 0.96+0.06" 0.97+0.06 0.96+0.04" 0.97+0.07°
PJ L. m 0.96+0.06 0.96+0.06" 1.00+0.00" 0.98+0.02° 0.90+0.14
chewiness
non-fermented 34.40+9.42° 25.22+9.50" 31.50+8.47% 22.61+6.85% 19.60+8.25"
AMB L. pa 40.64+8.32° 28.29+8.69* 24.12+6.29* 23.48+7.96" 23.07+6.87%
L m 45.60+5.60° 25.60+8.66" 21.64+7.27* 20.08+5.11° 19.84+6.28°
BUO L pl 31.17+8.49° 29.86+7.60™ 20.67+8.42° 14.85+6.99° 12.8542.73°
L. m 29.02+8.10° 26.78+7.10° 20.60%7.59% 17.46+5.47° 16.2842.36
PJ L. m 31.12%3.37° 29.80+7.77° 23.73+8.09" 19.41+2.97® 13.1745.69°

Results are expressed as the means+SD, a-c superscripts are significantly different at p<0.05 by Duncan’s multiple range test.

3.5 H4E

e IaEFEAS AR FdSsY BEegs
Table 22 Yepith 482 Ag &89S APsh] A
BUO Llactobacillus plantarume] 66.16£0.01& 7}
A=A YRR, $4 8¥€Atoll+= EUO Leuconostoc
mesenteroides®] 66.06+0.01Z 7P &4 YRttt
AMBO] A% NS BEF &4 6834 /94

ZolE B, BUOY B9 Lactobacillus plantarun
4 493004 FER1 AJolE E oW Leuconostoc
mesenteroides?] 8% &4 6LA A A1 Zpo]
£ B9tk P19 A9 &4 6LAIA RHQ1 Atol7t
et ol2fet iz AlZto] Aol met Al59]
pH7l 543 F2Q1 5.2004 W2 HeEE /Mt
Ha 59 A7291E st A7t 834 5.29] pHe}F

Table 2. water holding capacity of pork aged with fermented herbal medicine extracts with different

Lactobacillus.
days 0 2 4 6 8
WHC(%)

non-fermented 62.87+0.04™ 67.77+0.02* 64.25+0.04™ 69.84+0.02° 59.78+0.03°
AMB L. pa 63.1340.04° 66.71+0.08® 69.03+0.02%° 72.7840.00° 60.7940.05"
L. m 59.88+0.07° 71.14+0.02° 61.77+0.03" 74.17+0.05° 62.74+0.02°
U0 L. pl 66.16+0.01% 60.81+0.05" 69.71+0.05" 66.97+0.04™® 64.87+0.03"
L. m 63.5340.03" 70.7840.03" 71.16+0.02° 70.97+0.02° 66.06+0.01°
PJ L. m 61.2740.04* 69.9040.01° 63.09£0.05° 71.60+0.03" 57.7240.04*

Results are expressed as the means+SD, a-b superscripts are significantly different at p<0.05 by Duncan’s multiple range test.
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233kl 5] APHRIA7] el e pHA 54
ol E2el] A Baelo] S/ pHA 54
#ol 71719] ARA] Bgelo] 7 Wobdlrk weistick

4. A8

£ AoMe =59 AX] RYR gk IF F
EES o] 89 AT ERE B3 FEEY F S99
= 4%, & S olE %, DPPH 2459 235
PolH 1, o] mE &4 ALY 22U HyES B
Attt & E9ulE A A T oAM= PJ
7V 7MY 2 @S HSe™ 53| Leuconostoc
mesenteroides®lA 51.55+ 0.06 mg GAE/g= 7
=2 T2 YUEth & EgE ol I A¢
oA FollAl AMBS} PJ7t 7P =2 e BYle
3] Leuconostoc mesenteroides’t 51.65% 0.36 mg
GAE/g2 7V =2 T3S Uetdlt). sefy Solxde
PI7F 7F =2 44 B oW E3| Lacrobacillus
paracase} 83.81£0.29 %= 7MY w2 AASE &
Hoh. RARE BE AE7F AAFCE hardness®t
chewiness7} Z4dk= AL HojEth 1 3 hardness
7t 573 0QR}oNA 543 8BAMA] 71 A AT A
=+ 53.70£4.09/25.45+8.392 EUO Leuconostoc
mesenteroides’t 7V} A 02 AA 74stlon,
=4 8RO 7Y 2 hardnessg UEAH A2
16.80+2.22% BUO Lactobacillus plantarumPltt.
chewiness®] 7% 31.17+8.49/12.85+2.732 EUO
Lactobacillus plantarum?} 7V3 9802 34 &
A313loH, &4 8Utol 7P 22 chewinessE UERH
AL 12.85+2.73°F EUO Lactobacillus plantarun®)
o} BpE2 BE A7 S 0YARE 54 692t
A F7¥sittrt vpA]d; 8RO A Hasks AAE UE
Wt 9 2AE Foll AsSfol AP AL} fAkt
2 BUO%} Lactobacillus plantarum® WHET}. 715
A AEoEXN 7MY ARt ekl PR waE
Al &4 F7toll 7P AR fANES Leuconostoc
mesenteroides® WL} ol £ 44kt Bas
Sl SFA9] A3t 9 AR BE =9 TIsS
Ad AE AEN S8 5= = 77 s o'
Holy Z% ASSlof| A3 BUOS: Lactobacillus
A &4 Ul AR P

Leuconostoc mesenteroidess ©)-&3) 3} & aE0]

I3

o
E
=

1O
o=

plantarum,

£89 £4o| nXE Jgof| digt 71 AdF7F 2 QT
o FEh
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