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Anhomdant and Antimicrobial Effects of Medicinal Herb Extract M|x
in Pork Patties during Cold Storage

Jun-Ho Choe, Aera Jang', Bong Deok Lee, Xian De Liu, Hyun Pa Song, and Cheorun Jo*

Department of Animal Science and Biotechnology, Chungnam National University, Daejeon 305-764, Korea
IQuality Control and Utilization Division, National Institute of Animal Science, RDA, Suwon 441-706, Korea

Abstract

The antioxidant and antimicrobial activities of pork patties supplemented with medicinal herb extract mix were investi-
gated. The medicinal herb extract powder was mixed at a ratio of 48.5:48.5:3.0 for Morus alba 1, Lonicera flos, and Coptis
chinensis, respectively. The pork was prepared and supplemented with medicinal herb extract mix (0, 0.5, 1, or 2%) and the
antioxidant and antimicrobial activities were tested during storage at 4°C. The pH value decreased during cold storage at
4°C for allsamples, however the pH of samples supplemented with herb extract mix rapidly decreased by days 5 and 10
(p<0.05). The total phenol content in the pork patties with herb extract mix was higher than in the control patties. The
ABTS+ radical scavenging activities increased with increasing concentrations of herb extract mix from 0.5% to 2%. In addi-
tion, pork patties supplemented with herb extract mix showed an approximately 1 decimal reduction in total aerobic counts.
Therefore, the addition of herb extract mix into pork patties increased the antioxidant activity and slightly improved the
antimicrobial activity of pork patties during cold storage. However, the levels of added medicinal herb extract mix should
be considered prior to its use in order to maintain proper sensory acceptance.

Key words : pork patty, medicinal herb extract mix, antioxidant, antimicrobial
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g IFE S A HeiMe AEEEAe A
7HAle] Algo] Fgstrz RzkEo] A B EA A
AR EA L] BeAdo] T3 QAT Avh(Park er al.,
1992). oo w2} AAED #3} B2 A77F Lo
A R lon HIT= oFg ARl “‘%ﬂ Bl
AEA, 8IS Edtal e SeAE sAlIF A
A] o]&3lHE AF7t AT ArH(Sofos et al., 1998).
ekl 2 SRR FEEL InAAEA, o)A,
A8, 2 HGA|AE] 738e] 7)5o] 1il(Dahiya et al,
2006) 21EAH] Bol| Mz ek FEE0] ditseE,
SAE FAME 2 AZANY dFol a1 vk B
2E) 31 JTH(Vichi et al., 2001).

o7 kA = B Morus)= AAIG] 3099F0] A=
g 3ol AMHM. bombycis), AWM. alba), =M.
lhou)?] 3%o] AMIEI 1 FolA wWito] 71 Bo] A
). Agolglal B8 98 FolE 712= H of&

I
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Ho edzta Eele @ule &2 A= o]&sla
BAAL ShloM 21 Exf= JFEA R o]g-3itt w
L-9] 9 7R, AL 2 RE S sdA), 3 B
%, AEA, 38733} ol=A|, 18] XEAE wo
o|-&-5]o] JTHZhishen et al., 1999). AHL a-glycosidase
o] 744t JAAZ &2 1-deoxynojirimycinS -3}
I QA FEIt B g Bx}E] AAoF o
BHTHKIm er al., 2003). T3 45 PSS 7R
Ae FH= 35hEe] T3 gvl, o, 22 5 g9
A 7V A YEPATHCha er al., 1999).

& (Coptis chinensisy2 FUgjolAln] o] of 2 ajito]
2 M e AAR FEA o83 g3 52t
go] Holua o] B 5 berberined 733F TAIEHA

S Ad EAzA LA AckSin er al, 1997). E3 x|

ol Aol BAS= Streprococcus mutans®) AR Ab 2Y
Ade] Aol a5 HltHJang et al., 2000).

=38 Lonicera flos)y= <5 Q= (Lonicera japonica
Thunberg)®] £& AFH3tA X% A= A, dhlo]
t2Ade| okg] 379 (Houghton et al., 1993) 3HAI3HAS
U351 JA(Kim et al., 1994) F-23}e] AE = tanninS
79789 387 58 94E YepdtWHO, 1997). B3
To3t9] ethyl acetone FEFE-L 2155 (Staphylococcus
epidermidis, Shigella dysenteriae)?| 33 AA|A]|71TH Bae
et al., 2005).

ol21gt Ao} e FE2E Pk, FdAdS
L8 AFEH dHA gou AT BEA 0 vlsl o}
AR = AEFAG AEHoF o]§FHA ez Yt
Ty T B HAEZ oigh #4a 9 =
oA 7| Wil e E Tpet VTS VIR HAE
Aol g} olF A1F) §-8F H Aol FUEH I Ut

oty 2 AT AAEZEA e F ], 523
R Ad THA FE2E EF £2o] AVHE 5 HEY
A2A7N17E & kAT el Rlxle FEE
AFstY HBAEAS RS EAY FAES A
gk 7RSO =Y E40] ot

ME 3 YH

Mz |

B A7 ARE-E oFe] kRl AHMorus alba L), &
& (Coptis chinensis), =3 Lonicera flosy= (GF)Eu}o]
2 (Dagjeon, Korea)ol| x| #l|F1Hto} AME-S1 0™ HE] A%
& 92 E5 D 4SRN FA H9IE 52 F
2477 7VE A RS 7Y AT

Alef
E Ao A8-# Folin-Ciocaltue, gallic acid, 2,2'-azino-

bis(3-ethylbenzo-thiazoline-6-sulfonic acid)diammonium salt
(ABTS), potassium persulfate, 6-hydroxy-2,5,7,8-tetra-
methylchroman-2-carboxylic acid(Trolox)x Sigma(St. Louis,
MO, USA)AFA], sodium carbonate= Wako(Tokyo,
Japan*}, ethanol<- Hayman(Essex, England)* [l X 43}
of AHgHITH

stokxll £&£E % == e[| K=

253 o) BTEIY, Fe8h, FA)S 48548530
o} H|&E IPES AX3IHHFig. 1). TFE AXHE
& SHeFAf] AlETEE R Ske)Ake] ARE Fot] A4St
Atk =52 7Y & H=3 AW AAZ2E AASE
3 A 7](Model 160, Fatosa, Barcelona, Spain)E ©]-83}
o A7 9 mm plateZ F s} FHISIAHTE. EHT =5
3 53 e FEE EES 237 TSk AE 9 om,
A 1.5 cm&] 432 HEE AXT F 4°CoX %
B St =250l AFEA B2 tiETE 9 2%
7F Bt AlaAR e gdAdS ARSI .

A= gEgdd] JUbsk skl E3Ee] vlael met
N2FEF A 25 T/ A 1(EF &
B 28 0.5% H7h), A=l 2(1% F7h, A= 32%
HA7hE AASIATE old AT #E 4z FA=
oF 90 go 2 3o 4le] A+, 38kE, AT,
5, 108)el] w2 7] EgAToE F 37hS] HEE
Azt

pH &3
=53E¢] pHY S A8 1 g9 77 I mLZ ¥

£ % homogenizer(T25 basic, Ika co., Staufen, Germany)

2 19,000 rpmol|A 1837t 723)5lod pH-meter(750P, Istek
co., Seoul, Korea)Z =433t}

FHMT 3l ol dSHAl

=5 g RHAEs Z7be] AFEE e 35
-8 33 giE 02 ZAsl] HEHS )83y &3
& A=A (spectrophotometer, CM-3500d, Minolta, Tokyo,
Japan)e ©]-8-3}] Huntergke] L(EE), a(FA5%), b
ez YelRa 4zbe] gk Spectra Magic
Software(Minolta, Tokyo, Japan)Z AF&sE-413}R 0.

|8 Arls B8 polyethylene bagell 2} *{2]¥ A]
7 1g8 93y $7FF 9 mLE& ¥ % homogenizerZ
16,000 rpmol|A] ¢F 387 #ESAAHY. O T EFE I
S 0|3l 1 mLS eppendorf tubedl| 21l AL 34
He B3 AAsHA 34T 5 MY 0.1 mLA L A
-8 H|EZ)ZE 8)%R)(Acrobic Count Plate Petrifilm, 3M
Health, Minnesota, USA)°ll #5-3l] 37°Col| A4 48A]7F H]
4 F FA5E AT



oh

124

r

IRAAESIEIX] H287 X|25(2008)

Morus alba L.
Lonicera flos
Coptis chinensis
(100 kg each)

Powdering & Sieving (100 mesh) |

75% MeOH

Extraction (RT,

125 rpm, 24 hr)

Filtration (3-5 times)

Rotary evaporation (40°C)

Redissolve in EtOH

Freeze drying (-45°C)

Powdering

(100 mesh)

Mix each herbal extract
Morus alba L.. (48.5%)
Lonicera flos (48.5%)
Coptis chinensis (3.0%)

Mixture of medicinal herb
extracts

Fig. 1. Procedure of medicinal herb extracts mix.

S =g

= = 6;}%—5':@.% Folin-Ciocalteu®] HH(Singleton &
Rossi, 1965)2.& A]E 0.1 mLo| Folin-Ciocaltue A|2F 0.2

& 9o 23°ColM 187 wHEAZ) & 5% sodium
carbonate 898 3 mL-g& A7}l 23°Co|A] 2A]17F WRE-A]
At} o] ¥kl 8 B33 A|(DU®S30, Beckman Instru-
ments Inc., Fullerton, CA, USAYE ARE3ld 765 nmol|A]
FEEE SHUT gallic acids EFEH 02 AME-3}o]
2% ek o 2 HE] £ A ak(gallic acid equivalent)

3 AvsE.

ABTS[2,2'-Azino-bis(3-ethylbenzo-thiazoline-6-

sulfonic acid) diammonium salt] radical 27{&d

ABTS' radicalS ©]§-5 41318 =L Frel(2004)9]
WO 2 ABTSE S/ 7 mMe] F=2 343 &
ABTS* & AAA37] 98t 2.45 mMe| potassium
persulfate®} ABTSE-H-S A2 g4do|A 12-164]7F vkg-
AZTh ©] §2 ethanolol] o 1:889] Wl&E 3|43 &
FFERBTAE o481 734 nmellA] 23ker) B4
Aol FA% F£X7} 070+ 0027} 52 2-3Hch
ABTS* 3488 3 mLoj] A58 20 mLE & ¥ 5
I F ol spectrophotometer(UV 1600PC, Shimadzu, Tokyo,
Japan)Z 734 nmol|N BFEE 43815901 o] Trolox

Z0 2 o3}l o} o] AretAT

% inhibition =

=
=

el |
-

A(control)—A(sample)
100
A(control) %

ZHsZA
WA e FdE A58 1599 98k A(color),

1| (flavor), S5 A= (drip loss), ¥ 7]& % (accep-
tability)ol] t3}e] 9% A= (9-point hedonic scales)S ©|
83l -3 FTHextremely like)’E 93, “X.5(moder-
ately like) S 54, “ofl-% V¥ TH(extremely unlike)’E 1%
oz AAFIEY. $FAEEE 718 T A8 FHY9) 4
29 8§59 ARE dudFeA 42 S EUE &
TN 1 AEE BUREIEE 9Tt ARE 85°C
LE-(RE-6960, Samsung Electronics, Suwon, Korea)el] ¥
2 HEle] 2AL%r) 72°C7) E w71R] 7tgsle] 4]
ARE 712 5 cm, A2 5 cm, 77 1.5 cme 2 HG3)
F YA Fot FAALE ston, 4 Alg Aleld &
L& AT |

SHX
A4 dojx 279 FARREA-L SAS program(ver.
9.1, SAS Institute Inc.)S ©]-&3}d HestP e z+ A



=8 Sl FEE WP == MEIQ| M2XE F st 3 e 0kl F& 125

pH, AT 5l O|ME ZHA}

ALA% 7128 =5 9E]9] pH WHE= Table 19 Y
BRI A7 B9 T2 gR2RTE 580004 5.66
o2 Yopx|al & ek FEES 2% WM E
5.89914 5218 YrolRed iz} XTt B5 A)7Ho]
733l mebA YolxlE AES 1Bl AAV|7e) &=
7Fstell met pHY} WolRl= AL Lactobacillie] ZH-0 2
A3 Zrke] YA (Woo et al., 1995)3 522 CO,
o} sz I3k Ao E  UTk(Shin er al., 1998). Th
T T3 A FE2E HUPT AR F pH AFE ¢
= 5 o= Aol tigh o]fol Bl F714
A A7t gesitia B

ALAA71ZE Tt =5 HElY S48 A
AIE Table 29| JERNITH &5 dE]e] AA7|17hE
Aol Wz= A 0dAME L= a@ 5 )gko]
NZ2THD E3 doA 28-S W78 AeTolr »
Al Yebstom A7 sAAt M= LEX)3T a2 = )gk
o] 27RO & kA FZEE HIIRE A FolA
A el o b@EAE e 2T RY E4 YElt
ok A% 109AME LB )R a@A % )gko] iz
Hop &9 3R FEES AU Mol viA v
o bEAERRe g2TEY B Vet B AE
A &gt A FE2ES VM LED)EFTH a3
)gke] WA vehi=d), oldst A= skekAlel 2o
RS 2l Qe FAFEES EFTE AAA A
LEET a5 )ghko] BA Yehl= Xal(Yang er al,
2006)2} SAF Mo W3l @10 F pHY HrtEe £H
7} DES- v)RT= B 31(Osburn and Keeton, 1994)$) H]
S8 AeRe HQlth

ALAG71E T4 =5 dEle] v|AEsH H3l=

o L

Table 1. Change of the pH of pork patty containing medicinal
herb extract mix during storage at 4°C

Medicinal herb

Storage time (day)
extract mix (%) 0 5 10
0 5.80° 5.57° 5.66
0.5 5.82° 5.34° 5.52%
1 5.83° 5.31° 5.23°
2 5.89° 5.30° 5.21°
SEM! 0.01 0.10 0.05

“*Different letters within the same column differ significantly
(p<0.05).

IStandard errors of the mean (n = 12).

Table 2. Color changes of the pork patty containing medicinal
herb extract mix during storage at 4°C

Medicinal herb Storage time (day)
extract mix (%) 0 5 10 SEM!
L value
0 59.83* 58.52* 59.99% 1.053
0.5 52.12Y 52.25Y 54.397 0.776
1 51.37° 51.84 53.21Y 0.626
2 44.82% 4846 4844  0.371
SEM? 0.882 0.680 0.662
a value
0 8.58" 8.30" 7.69* 0.444
0.5 2.60% 2.66° 3.70¢ 0.452
1 2.40 2.78° 2.76° 0.333
2 0.84Y 1.31° 1.367 0.287
SEM? 0.390 0.448 0.306
b value
0 15.61% 15217  15.007 0.411
0.5 1631 1446"  13.87™ 0.343
1 16.50% 15.64* 16.10* 0.316
2 14.93%  16.34% 1595  0.362
SEM? 0.373 0.344 0.360

“®Different letters within the same row differ significantly
(p<0.05).

*Z Different letters within the same column differ significantly
(p<0.05).

!Standard errors of the mean (n = 9).

?Standard errors of the mean (n = 12).

Table 3o YR Sv5= A4 03P = 7213
A Zpol7t fIAL, A sURIXE EF e FEE
& 23713 g2 581 log CFRU/g, &3 3k &&
E 1% FA7FolMe= 4.93 log CFU/ge|SaL, AR 1094}
ANMe FH7ES 79 735l 7.68 log CFU/g, &%
ekl 228 1% HA7FFAAE 6.79 log CFUgE, £3
globr)] FEES 1% ol H7F Ao F-3718 g2 7R
o+ ¢F 1 log 579 Y 494 B BT
3t A= geHA]] g3l FEEo] uAEY F4
S ZHAaAZIThE Hal(Bae et al., 20059 4|3} 1

Table 3. Number of total aerobic bacteria (log CFU/g) in the
pork patty containing medicinal herb extract mix

during storage at 4°C
Medicinal herb Storage time (day)
extract mix (%) 0 5 10
0 3.65+0.058'  5.81°+0.074  7.68°+0.055
0.5 3.77+0.147 5.35°+0.037  7.57°+0.056
1 3.73+0.097 4.93°¢0.030  6.88°+0.027
2 3.66+0.035 4.85°+0.082  6.79°¢0.035
““Different letters within the same column differ significantly
(p<0.05).
"Mean + S.D.
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2 A7ME TIAE S Babt 2 24 % o) $EF 2% AVITE oF 25 ppmo 2 T A

OO .
&S 3= 4

St7] W] Blag ZAdAe] Bkl Hl
F71 Waole & Aoz AgHn

& W8

Fsht IAFEE BAF= A 01 T:H HE7
Z2 7HA 7] Wl F FE Jah— Wkﬁ} 7154
=29 I 2 I} THY H=It Aoy EF A
FEET AR £5 AEY A2AZEd T A=
< Fig. 29 YeRAT. 0, 5 2 1087 A7 5%
hETe AdAe7E F dsdEe 2 B 29, A
A7k B FAR TR 25 Fep) FEES
7R AgellA w2 sl vehgen 53 10
A& AFEHAE W FHY d=TFE oF 16 ppm, EF T

25 —
20 —
16 —

10 —

Total phenol contents (ppm)

FEEE HA7 Al FYH0E 52 59 HEg ER3l
. AAT}. o]#3F A= kekA ] dFQ —?'—F‘.}(Magnolza
cortex)?] 3 T FEIHFES £ A= RIS}
I HEsARE] SRS LAY J=EFA] Y
(hydroxyl radical)®] AAZE-S JHth= E 1(Masahiro et
al., 1997)¢}, A EZ 9] HEA e RIS
< 3= EFd B3 A ey ojHg ks
= 3 dsdEd 2934 dA47F v+ HilRa et
al., 1997)9} A 74 EA

ABTS* radical 27{&4
ABTS"* radical 24848 Fig. 39l Yeplit}. ABTS*

radical 2ATL & AL HEY FR Awo)

—m— Control
———T1
—d— T2

—— T3

J
5

1
10

Storage time (day)

Fig. 2. Total phenol content of the pork patty containing medicinal herb extract mix during storage at 4°C. *’Different letters
within the same storage day differ significantly (p<0.05). c: control, T1: 0.5%, T2: 1.0%, T3: 2.0% medicinal herb extract pow-

der mix.
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Fig. 3. Relative ABTS" scavenging activity of the pork patty containing medicinal herb extract mix when compared with control
during storage at 4°C. **Different letters within the same storage day dlffer significantly (p<0.05). T1: 0.5%, T2: 1.0%, T3:

2.0% medicinal herb extract powder mix.
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1THChoi ef al., 2006)1 YHA YEH B AP
Fig. 20 Uebd & #l=333} ABTS radical 2HE40)
AR 235 YepSich Aol A= 7AE3 UE
T A gk SVEE JESlEY B8 &3
el S22 F7M ATt FE0E R
AA"A 8ol o AAV|7e] gl uel &
& e FEE HUPIEC] 2 AHIUTLFE 2AT
gol F7ksh= S € F AT A7 108 A0 M=
EF A =EEL 05%, 1% AVVFRT 29% H7VH
NA Feldoz 2 AARAES BT ABTS' radical
AAGARAT F wEdEY 29E S8k 1A 23 %
o FE=5 T Al FYHeE & HesdEy 52
ABTS" radical 2AA]5EH-S Ho[r] W&o ek F
£5 Pt =5 dEe s SuR YR AlgEn)

sy 5N

A7 3¢ =% AEY T5H 5S4 o Hx
HE 0|83l AAF F Table 40 YERIRTE 0, 5 2
109°] 7333l wet A (color), 3V(flavor), SF4E

o2

Table 4. Sensory properties of the pork pattiy containing
medicinal herb extract mix during storage at 4°C

Medicinal herb Storage time (day)
extract mix (%) 0 5 10
Color
0 7.28? 6.66° 5.00
0.5 6.21° 5.88% 4.50
1 5.14° 4.66" 5.16
2 3.21¢ 3.44° 3.83
SEM! 0.350 0.429 0.525
Flavor
0 5.92 5.00 2.66
0.5 5.57 3.44 3.00
1 478 344 3.16
2 5.21 3.33 3.66
SEM! 0.379 0.494 0.602
Drip loss
0 3.64 5.66 6.83°
0.5 3.35 4,222 5.66°
1 3.07 4.11% 4.66>
2 2.78 3.11° 4.00°
SEM! 0.554 0.490 0.381
Acceptability
0 6.64% 6.00 3.16
0.5 5.35° 4.44° 3.50
1 4.57° 4.00° 3.66
2 4.07° 3.77° 3.50
SEM! 0.393 0.424 0.626

““Different letters within the same column with same sensory

parameter differ significantly (p<0.05).

1Standard errors of the mean (n = 12).

% (drip loss) @ 314 7]3 % (acceptability)& 439+
g, 03l A& gizFRY HEF7F RA JERte
9} S5 AEEE 793% Aol glley %
7EEE YERTFAAM w2 23E JeRET, ole
kAl 7E o] S0 w2 73S BT wEdl
Aoz FAad. AA sUzPXN M2 2% H77F 7}
A A FrlE o Frle 1Al Zolz) 1AL &
F AEAET 2% F7HY 7PE wker, S Vs
T gRFRG A7 wekoud A #93
2ol AT A% 1043 A B} Fa)e 194520 2}
o7} gllem $&F AESAEE 2% A7 7P Bt
1 FFH 715w Y3 Zolrt §ifitt. o] A=
&8 05-1.3%7HA] F71sE Barr] FadsolA 53171 ol
Z7) H§] S5 20| 74319 (Kim and Kim, 2007),
T3 =32} FEE HUP) ofdAtde] FHrtek IAIRLe]
AR Y] MBS AT AP (Yang et al., 2006)
o} fARIE T3y S5 UK AR AA)R)e] H
$-(Kim et al., 200N AZHHES E2i3F g ©
£-3F N EHE] AZA(Kim et al., 2008)= &%) 2}
olv} FEg FEe XA Esiitia Basiyt £ 4
ol &3 kA FE2ES FH7HF =5 el A
3 2R S50 AE] AAsigoy 84 V%
= 27t 2318 =, o83 A 71 &
AR £9 2 =XFE2ES ABIES | #5349 H
o] AAAReZ L5 ATR= BI(Kim et al., 2002)=
0 232 A8 HAAE FEEd 0& AF g &
54 9gko] 02 Ao dtE. mebd =5 g A
Z A &3 e FE2E e B3]l S9He 1Y
st O HrlERE Adlol & Ao E Al

N g

ld

2 o

B a7 ek 3389 A7 £4 HEel ol5
A, g 20 nAE 98¢ 2ARDA 9.
org] BlekR)R1l AFH(Morus alba L.), 528 Lonicera flos),
3V (Coptis chinensis)S 48.5:48.5:3.09] H|&& &%a}o]
FeSIen ETE dobl $EEE F7L AT
E & A FEES 05, 1 R 2% FFoE Ut
sty Az AXH =5 HEs A= 4°0)NA
1097 AAstaA dek A, pH, EHAE, TS
Z =8k, ABTS' radical 248, #5484 EAHES F
AT GEHdR 5 23RS HETEY 2% F7HT
EFU ZAE 2T RY BE AT A4 HE)
$ow pHe AAR7|7ke] ZAFge] wet tiE+Ho A
TAA FA Yvest. $RAEE JRZ71T F<t LY
)3T a@AERL] h2TEY EF fk) FEES
718 Al @A veEisten Sagc E3F def
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A FEES 1% oY 7l 78 darRg o
1 log 7Y S5 248 Bt & HAsgds A
A717to0] Aol ma} AeFold L& H=dako] U
Eitom 1048 2% 777t oF 25 ppmS E-A5HA
T} ABTS® radical 2AEAHL &5 kA 55 A7)
Hl&o] 2 AETITE 2AGHo| SV AR
F 1094190 2% H7Vot 22 AAEAEES Ry B
2 B4 09Ake) M YRTFRY X7t @A e
won 5Yxt|A A 29 A7 71 Bl el
SEAEEE 5Y, 108A19] 2% A7 7FY w@gko™
THE TIEee Q2T AT 198 xolE B
o)X FUTt. o] AAE FHI B =5 g AFR
Al] &3t ek 258 Ik Ao] 3k, &
oA, T4 F29 AR E7FQ) Wyolg} Al
oet #548 EAAS 183l 1 e 248 dev)
ATk FFFE

ZAtel 2

B A4e FER AHEAGTHA(20070301033003)2
TYE AT dFoly, old ZRE =YL}

=R

ra
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