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58379 ¥
AT 1

AT% 2

ALl oA, A7) Aol FEF L FEF 22 100 THFE VIF0R Fo] AgAe] FEES 0.1
WA 155 F5-2 sk AS SHLR s ddes.

3T 3

Aol lejAl, A7) Aol FEE2 AEFHY, & 9 059 E3E TolA HdEE o= ko] &uE A
&ato] ofatsto] AT ¥ v Axste] A AYE SHOR s FHES,

7% 4

ALl ghefd, 7] aeAdel F+EES E2HE 100 m/mg o)/ B FEREx0lE 29 mm/mg oS T8
AL EAOR e FHES

g Al A

7l & & oF

g relfo] FEES X¥ste ddeSol #e Aotk
o g 7]

e AEES AaE ol&ste AEAA Z2a3 duXE LSt 24
e AR M L P = B S TR A=

o A A Ea TBAAAZE(reactive oxygen species; ROS)S A IZTAZEEQ A A,
giete] vAE A, H7rg ARl S 2ES EtWo RN w3ke EE M v Ese HE

wheld, F, DNA 5 el
F,oHIEAY So WABN 4Fad, Y, FUAs, WREY, 9F, gL 5o 4F 949
W wu ohe, Mmuwsl, AETES, AWNs 5 A4S 49" golE othPacker, L. In

Methods in Enzymology: Oxygen Radicals in Biological Systems. Vol. 233, Part C, Academic Press, San
Diego. (1994); Wettasinghe, M, and Shahidi, F. Scavenging of reactive oxigen species and DPPH free
radicals by extracts of borage and evening primrose meals. Food Chem. (2000)).

g0 AFEdZ(free radical) AAS WA 3 FEEolE=slo| =E A EFd(butylated
hydroxytoluene;BHT), H® | o]E]=3slo]=F Ao} & (butylated hydroxyanisole;BHA), Z& -é@_i’ﬂ o] E (propyl
gallate;PG), A HEdto|=2F:=(tertiary-butylhydroquinone;TBHQ) & %<& A3zl EadSo] 74t

o] g% o] gk=dl(Davies, K. J. A. In Environment, Drugs and Food Additives, Portland Press, Portland,
pp. 1-31 (1995)), = % &k} ;&7 =Hoj BHTSF BHAE b dlt), 72+ % w44 &4 (microsomal
enzyme) A4 F7F, AMNFTFEZEY 43 2 2 7544 (Chance, B., Sies, H. and Boveris A.
Hydroperoxide metabolism in mammmalian organs. Physiol. Rev., 59, 527-605 (1979)) 59 EA|do] Z# %
AA AR L AREo] A AeS T gl

olo] FHAT 7lZAdol TAIVF HA FE AA FabstAd BE w@2 #AHe] FUEI dE Aot HESE
ZE(B-Carotene), L-o}~zmEWAH(L-ascorbic acid) ¥ UI}EFHZ (a -tocopherol)¥ 2 HA italA|
oF A =2k, A Toll v FHEo] v EHe ARol AEd dAsES VA AAE FAlAR
FH H33 F+= IS o Hi(Na GM, Han HS, Ye SH, Kim HK. Extraction characteristics and
antioxidative activity of Cassia tora L. extracts. Korean J Food Culture 19: 499-505 (2004))% A}, 2]
SAERTE s 2t s dAd@gAstAe #d A5 7F &is) o] FolAa ltk(Kim HK, Na KM, Ye SH,
Han HS. 2004. Extraction characteristics and antioxidative activity of Lycium chinense extracts.
Korean J Food Preservation 11: 352-357.).
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W ESe vl Y Aush ge SREA RE A%, FdS, Aegos wuHm v F
e A% Bl 606 oldom A9, xR, FAR Fom FUSL WP EE IFE A% e
s 19
=

(Official Book for Food. KFDA, seoul, Korea. p219. Korea (2002)). dutdoz <kdSd] Al&xE= <o

=59 WA AA, dAsE, FEEd, o By S, 243 Fo4d §9 &¥9%E 7kIthOoh DH.
Studies on the quality of cured meat in the processing phD thesis. Chonbuk National University,
Jeonju, Korea (1986)).

rr

PSS HEF WAL W) 99 S PAREAS ASeia dovt aulRel Nadd g4 =

= gL WaAZE WA, AuRER B o] ke YL
= dol AFe] A S gig wale] AA, AEd LAY FEAES o] &
U ooget Aegyd 22E J7kek AF el #e At (Lee SH, Jeong EJ, Jung TS, Park LY. Antioxidant
activities of seasoning sauces prepared with Geranium thunbergii sieb. et Zucc. and Crataegi fructus
and quality changes of seasoned pork during storage. Korean J Food Sci Technol 41(1): 57-63 (2009);
Park SH, Hwang HS, Han JH. Development of drink from composition with medicinal plants and evaluation
of its physiological function. Korean J Nutr 37: 364-372. (2004))7} Z7}staL git}.

2 dge] o

o] Az FI=S2 Aot

2 Wge] tE d Fdde Y] LAl dEF Axe dEF A2 100 FHEE Vo 39 Aol
FEES 0.1 WA 155F5F2 X33l A4S EFo= 3t dd=52 Aoy,

2 dyge] g2 d FddE 7] Ao FEE2 AETA, B 9 o9 EFE FolA AddYE o= 3
o] &= ALg3to] ofHste] AdEEHIT F A AXsle] 9 AYS EHoR = FIESC Aot

2 dye] g d Fdo = AV agAe] FEEL 99 100 m/mg o] 2 ZERol= 29 m/mg ©]F
S 2= AL EAoR Fe= FIESQA Aot

o] mE PPESS 2o FEES FRAARCR UG FdS 225 AEE 953 Fakdts S
A A R FESES AT el A

el 4ol (Ruex crispus)t= vITIEste] &8 tha 2Rom &4 2AoNA & Aeh w AAABR, N7k
AL R Hgom olgsta k. @ISIAE PAkn stol GFEN Ao, BIAB, WA,
Sy, wel, ubd A8e wREael ojel FPolt gel mEAEAR Agsn dlrkUeons GT, Lee KN,

Park DH. Study of antimicrobial and antioxidant activities of Rumex crispus extract. Korean Chem. Eng.
Res. 44(1):81-86 (2006)). &Aool FE8AEORE AMEW, wd, ZHfRwol=, Afot Feihis
(chrysophanol), 9= % (emodin) 52 <tEZ}F:=(anthraquinone) °] &¢#* <A3L(Chang SW, Kim IH, Han
TJ. Antraquinone productivities by the cultures of adventitious roots and hairy roots from Culed Dock(
Rumex crispus). Korean J. Plant Tissue Culture. 26(1):7-14 (1999)), ZLoll= &+t 2, Ao #&, I
A3t Ae A29XERE ¥ RS 539 5o vtz R i(Jeong GT, Lee KM, Park DH. Study of
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antimicrobial and antioxidant activities of Rumex crispus extract. Korean Chem. Eng. Res. 44(1):81-86
(2006); Chang SW, Kim IH, Han TJ. Antraquinone productivities by the cultures of adventitious roots
and hairy roots from Culed Dock( Rumex crispus). Korean J. Plant Tissue Culture. 26(1):7-14 (1999);
Hwang SW, Ha TJ, Lee JR, Nam SH, Park KH, Yamng MS. Isolation of Antraquinone derivatives from the
root of Rumex crispus H. J Korean Soc. Appl. biol. Chem. 47(2), 274-278 (2004))¥ H} t}.

A7) melgel g At PUK A2 100 FHRE )FOR sho] selge] FEEL 0.1 WA 15FRY,
WA 0.1 WA 10595, uo e 1 A sEene weta Ao Eoh. A salde]
; = 2l

K3 <
=0 FFol A7 WMol el d= A9 AR 2 FEAEANA s a9E A2+

I

W) me el FEBE B 100 p/ng o) L FehuieolS 29 pe/ng ol EFHE Aol A sit

A7) EeldE 9 Eehiwolme] §Fe ¥24E A4S0 FYURE olF I Fugke oJvigd. 4

7] zelgel FEBe] 47] W9l Ulm Felsli 2 BohniwolmE Egeh A% 95T FAEES Ahd &4
[e]

kA3l Al (chain breaking antioxidants) SO 2ol Hato] 7]
€ AEs3E SolA Addez AAEE M 2

o] 712 anthocyanins, chalcones, aurones, flavones, flavonols % °]&59 &4 o2 s 4 ).

=

qest LAl FEE2 HETAH, E 2 o859 EFE FoA AdEE o= el &ulE ALEsle] o35}

o] IheEst & 54 7xste] 4& 5 Ak, ol FAIFoR AWt oot gt

B odgo wE LglAo] FEELS Ay Ao BEE AR AAET gL, &uE 715te] 204 3304 5

3 Ax FE% 5, FE2d FE2AE ARAE AR et ¥ 3 H-5F7] (rotary vacuum evaporator) =

e EFste] Aoz, o, Y w5 $ 4 X FAHS u HA g

2 dge] mE Ao FEEL FESF h2d HUMsle] A8o® AMSHE FoR Y] hEAo FEES

F28 o AHE Sl fElskA &2 AS AHgske Aol Fasith olgigt HollA 7] &=

AEFH, E HE o5 EFE FolA AEH = shue &ulE ARk Zlo] niEstal, 539 U] A&

T4 TES Faste] AT AozA AV SulE AEFAHOR AL Ao B v A s,

A7) FEdY FAALEY B3 2 AtREE AT F JEE 55 A 255 50T ol3tE A sE Aol F

=

w7l 54 Ax AL 70T 202 AAske Aol Alm If S BESET o] v i),

ols} X wrro] upF et AAlo] 2 wludE Ayttt a2y §17)8E AAld e B el upEE et A A4

d U 2 Wgo] slr]sk AAlde A EE A2 oY)

<AHAle 1>

g Aol= ot FEAI A FYste] 70% AEFAHORE 33 wHE FEEJ[T. 2 UE FEH FEAS o

%] (Whatman No.3 England)Z AFg38le] o 3}&lar 2 33]d537](BUCHI Rotavapor R-205, Switzerland)® 50
[e]

=
o] o E stEEd T 70T AR B4 Axso] LgAo] FEES AF3AT).

o

@)

7] A3 2| Aol S F 19 2 uEE Ax3 FdE A2 100 THEE J|FoR Fo] 1,55
2 H7bste] A Aol PEH £2E AFST.

L oy
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# 1
FdSH s 37.5 %
Eara A 16.25 =%
3= 0.375 =%
Erprat 10 =%
S AE] A 10 =%
AT 8.375 =%
= 17.5 %%
YE852 H1 A4S Al ??45}04 et At AAzAe AASL 9 0.3em FAZ DS
Tk A TA 200g0] 7] A Aol PSS A2 B0gS Wol =3 &, 4T W¥FIel ¥3 18AI3F 54
A1Z1 og, 24z Hv]d(Nylon/polyethylene, Vacuum food storage system, Freshiel, Korea)® R -&¥X%3 T
2197 YR At PI=FS Azt
<A Ao 2>
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aEgol FE=

ERET-

<A Ao 3>

aego] FHES BIFFLE PG 2ol A S AStas ANd 1 BAG WppoE s
t}.

<Al }\] Qﬂ 41>

aego] FHES BIFLE P 2ol AR AL AgSaE AAd 1 BAT PPoz A
=

<A Ao 5>

aego] FHES N0FFLE P 2ol AR AL ASSaE AAd 1 AT PPoz A
t}.

<H|1ld 1>

LE Aol FEES ¥EF &2 Fo MU @v S A9t AAld 13 9 Yo R AAEGT
<H|1ld] 2>

Aol FE=S FES 22 T ke oidledl s EA Fd ol Bl =ao] =E A ofY & (BHA) &

L5ZFT W7hsh AL Asldat: Add 19 598 wen s,

1. @ikt g4 A4

A6 104 Az 2ol FFEE odsh g whEoR BAE 4 A BAsg,



[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

ZIHSd 10-2011-0084745

Z ZYdE FF FolinDenisHE §&3te] St &g FE2E IngS THT 1 medll =o]a 100)
3|Agt s| Al 2 meol] 28] EAg Folin AleF 2 miS H7betn & E3tgh & 387F WX & 10% Na,CO; 2 ml

S Yu 1AZF vES A1 & UV/Visible spectrophotometer (UVIKON 922, Kontron, Italy)E AF&3&}e] 700 nmoll
A FEEE SAHSY AT aeFHoZNE TS TEIglth. o] W tannic acidE o] &3 REFHoZH
H F ZEd9s 8 et

Zehuwols g 24 uhy

Z Z@Hxol=(flavonoid) S Nieva Moreno T2 WHo] ol =Asgtt. Ag Aol FEE 100 WE
80% ethanol 900 ol 343k & 100 W= #H3td 10% aluminum nitrate?} 1pM postassium acetateZS 3SH3d}
= 80% ethanol 4.3 plol] E3Fale] ALoA 408 WX3 5 415 molA] SFEE AT, oju = Zgr
o]-&35te] A3 FEFAMOZRE IHS FIY.

gud R

wol= sk querceting

DPPH (a-a-Diphenyl-B-picrylhydrazyl) radical 2A8A =X ¥y

Ao Ao] FEE =z gtz (free radical) 27 &FA-E stable radical?l DPPHel w3t SdxHS A3 Ao

2 99% Wetgo] ZF N BRE Ho FrER X o 800 et wWerEo] 2 0.15 mM DPPH €< 200 wZ=

7hstel Aol 308 WAF F 517 melA FFEE FAHT. Aol FEEY Zysud Mg &

glgo]l FEES H7kehA @42 WerE 800 e} 0.15 mM DPPH 9 200 ptE 7hske] d&o) 30 B &
i

Q3

s A M
517 mellA SAYE FHEE 122 F4A7]=0) A Aol FEE] w2 RCy who= HERIE. o]
o SN E 9lste] dEixl FAAIAISAR BHASH AA AR ascorbic acidE AMEEFATH

FRAP (Ferric Reducing Antioxidant Power) =3 w4

FRAP assay: Benizie®} Strain S 96 well plated] @A st AAFTE.  HESHLE acetate
buffer(pH 3.6, 300 mM) : 10 mM TPTZ : 20 mM FeCls - 61,08 10:1:19] H]|&= 2d A wrEo] AL-&314lt).
Wols 4@ o] FHEE BRele] 4B WEAN F 503 molA FHEE SASAT. cddel FEE
B9 0,11 nM FeSO, THOE EFEZAL 24ske]l 255 1 g Fe' mmoles AT},

o T AE =4 uhy

A AAE =S 10g2 =7 90mlet A homogenizer (Nihonseiki Co., Japan)® 5,000 rpmol 4] 3&7F
A3} pH-meter (Metrohm, Swiss) ® 9 =A(TM-30D, Takemura, Japan)® ZA3}3ic}.

AL = g ZAste] 4T A FI=SE JlEste] A 33k WA &, 0.3 e A7|= 22 A
Al(Chroma meter, Minolta Co. CR-400, Japan)E& o]&3}o] Lx(W%), ax(HAE), bx(FANE)FS 53] vy
‘]
O
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JIES 10 gol BHZFF 90 mME H7Fsto] stomcher (LB W400, TMC, seoul, Korea)E o] &3t 18 Tk o
A § 1 mE AFste] WHdFRTE ARgste]l Azte] =SS AA EAste] T plate count

agar(Difco Laboratories, Detroit, MI, USA), EHX]"W‘TT: violet red bile agar(Difco Laboratories,
Detroit, MI, USA)E o] &3}o] 37CoA 24X 7F vj<kst = el E colonye 5 AFs9T).

TBARS &4 ¥

%%%%5yﬂ%%42%m%%ﬁ%®4&@ﬂﬂd?ﬁ&@ﬁSmgkﬁﬂﬁl%ﬂ72%mm%ﬁSMﬁ%€ﬂa

ﬁ*‘%‘é mMmAézoﬁe5MiUW}W%9mw GepzoA 1583 71EEdnt. dAe F 4
3,0

A Go1d A (VBN) 3= 54 vy
VBN Takasaka®oll o]3}e] Fd=8 10 goll 7% trichloroacetic acid £ 90 mlE Yl #ZIA|F 1 ofd
ol 1 M= 3 conway unitoll %101 IAtE = g7 E A4 %S 0.0IN HCl €Mz HAsto] o Ao ¢
st kg AV AASFEY $S Tt

k]

VBN (mg%h) = X 20 < 100
Yoo w444 (L)
[

FdeESFS dol 15 m, F 15 m, FA 2 m ¥HES A 24 54 AT 5 Texture
analyzer (TA. XTplus, Stable Micro Systems, Lloyd Instruments Ltd, UK)E ©]-&3}o] Mastication test® 7
J_(hardness), 9 (resilience), ©¥A (springiness), 2 (cohesiveness), %34 (chewiness)s AL}
Fom olujo] EXZHAE Trigger Force 4 g, Pre—test speed 3 mm/sec, Test speed 3 mm/sec, Poster speed
7 mn/sec, Distance 4 mm/sec, Time 3 secZ 33| WHE Z43}3 T},

H5AA S B
st AU AEEE dE g 2 AFAAA A5HA] dag FHEAAS
A3t Ao gk BAE 58 18dte] 108S Beedor HF Awste] dFHALE AAET. WA A
Alel 1 WA 5 2 vlad 1 WA 20 weh Azd =SS g A5 AlFsted WAl (odor), Fw(Flavor),
Al(color), TFEA (juiciness), HE(tenderness) 17 S % (overall acceptability)ol] w3}
ZF gEER HA 14, Ha 73R 738 V|EE A%

K
2
ud
I,
o
-0,

i

lo

ot
NS
N

ol

ol

@
BURENY

EAA4

A Avte] EARAL SAS programs ©]&
ol Almgke] ol # Abo] (p<0.05)E A s

¥Q ot
Ko
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3. &4 4%
g Aol FEE9 i3 FA; ZgdE 9 TR0l

2 &o EAstE -2 phytochemical & Zg¥H=
A2H 288 F k. A8UhEe 2ol FHFEEN EActeE F EHE 4
%

Z} tannic acid, querceting 7|&

e
i
ffl
ﬂOL
L

* 2
T ag Aol FEE
= Eel9E (ug/mg) 108.24 + 3.29
Z ZE R o= (ug/mg) 33.06 + 2.24
A7) F 2014 K upe} o], g Ao] FEHEL F ZYdE ¥eFo] 108.24 + 3.29 ug/mgolYaL, F ZEH
Lol= FEF2 33.06 £ 2.24 pg/mgl® =2 TS HIATh. AAd 2 WA 50 wE A Ao] FEFEE V]
9} TYU% Fo ATE IS F IS

TUAE A T T Eedls IS AVEY ST RS A, 29748799 s ol
Z}zk 120.69, 130.22 pg/mgo® A vebwtal, Aarte]el, wolsrted, =94 et ol o] 7}
7} 16.75, 16.47, 13.3 pg/mgl 2 X 1% tH(Syng-Ook Lee, Hyo Junixg Lee, Mi Hee yu, Hyo Gwon Im, and
In-Seon Lee. Total Polyphenol Contents and Antioxidant Activities of Methanol Extracts from Vegetables
produced in Ullung Island. KOREAN J. FOOD SCI. TECHNOL. Vol. 37, No. 2, pp. 233-240 (2005)). ©°]&9
Aol HluS W Aol FEEE WA e ¢ ZYHsd EgEol=E et A5 4 A

RRciney

PN
& F

b

At web FedE 2 Eenwolm fdol ke Aol FERE 95w

o]
AA

o
o

DPPH free radical 2AEA

A aE AT FAAES ExsAualS FAse] A FIaksts dAdeta, FHw gAaksido]l A<

7l Ak B wd 2 7 ZAwo fib gqloz dEA uk. Aol FEEY free radical 2AEA
= A

=
%74& DPPHE *716}—5 f‘f}*&ﬁ}%é 45 Ao % DPPHE A AHME 9= vjud MAYE free
A

g Aol FEES] DPPH &4 A4S SAHe 475 7] & 390 YERAT.
#* 3

= 5 (pg/ml) 2AL35 (%) RC50(1g/me)

agl Aol FEE 10 32.02+3.16 19.2940.77
50 91.08+5.04
100 96.3144.71

BHA 1 25.45+8.21 3.11£1.15
10 96.3440.29

ol~5 2 H A(ascorbic acid) 1 14.27+1.26 2.094+1.03
10 96.52+1.3

A7) 3 304 B upel o], AAd 14 wE AgAo] FEEL 100 pg/me] FEoA 96%e] AATAH TS
Hoj BHA @ o}~z E2HAH10 pg/ml)¥ U3 FrsES BT I Lol FEE2 DPPH 427 A
8t RCs ZES 19.29 pg/mlo 2 YERY & DPPH AAEAES 7= RS ey, AAld 2 YA 5o upe
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2| Aol FEEE AV FLT Y 2HE DS 5 dYY
Skl g AET Y, nRHUFS, BIUE o, AR A9 RC ghol 22 64.47, 39.4, 46, 44.4 pg/ml
2 Yebd ¥ ar(Park, M.K., Park, J.H., Shin, Y.G., Cho, K.H., Han, B.H. and Park, M.H.: Analysis of

alkaloids in the seeds of Zizyphus jujuba by high performance liquid chromatography(in Korean) Arch.
Pharm. Res. 14(2), 99-102(1991) composition table. Fifth Revision (1996))¢} Wl ajr A Qo] FEE 9
RCso ol 19.29 pg/meo] B2 o] SR} U $4:3 DPPH 27 84& 7 & seldialn.

A Aol d3dS A2 DPPH free radical 2AEA

el Fdf 229 free radical 24 BT 2eldo] FEEY free radical 2743 FAWH 5
st WS ozt MEEte] ST, S Al 1 WA 390 et AzE LAl FESE A2 40 iE FH
4mM 1.1-diphenyl-2-picrylhydrazyl (DPPH)& <} 160 meol H7}stgith. 1 o8 o8 10x% 9k AEst & 517
moll A FFEE AU, oW DPPH 2AS (RS [1-(N 82 FF=/HEF9 £3%)] X 10022 YehY
Fea=
¥ 4

T 2AEA T %)

AAd 1 45.41+2 .60

AAd 2 54.7940.19

A 3 59.03+0.14

vl 1 0.00+11.14
7] 3 4ollA R upef o] AAld 1 YA 3o upE @WM FEH axve AFAl FEEY FE 7t
SFE AATe] SUFEITE. S vlale 1o H]E] AAlo , o 2 WA

E
e
o~
&
o
o,
B
A
> olr

e de S Aee I S
39 FRAP
FRAP & d&3t DPPH fadical 227 @4 W= vizhiFe] v @tsl @4d34g eI, DPPI W
2 free radical& AHH O LA Aol 94604 Fabet A4S Wrbehs eI, FRAPHE Ats 3 &
9 s 1 @ A F 37bdo] 27bd R ad w wAshs A S 593mol A SAste] B9 A
Abehs gwelth. FRAPUROR 2elfo] FEEe) 848 a7 & 5ol YEhT)
z5

] FRAP %t(mmol Fe'/g)

sl Aol 2En 5.47 £ 0.70

BHA 64.81 + 0.82
7] & 59IA Wiz vhsh ol AAle] 10] mE Zel el FEES] FRAP fo] 5.47 mml Fe'/gO.® viehton,

ol BHAY 64.81 mmol Fe /g2 LFERRETH.

A3E & 5 Y. o= DPPH 4A

Al 2 A 5ol

E

o= 2E o]l FE=C] RGoy b

aPge]l FFRE P75k BAT Fie
19.

=
9 wg/meAd] w3, BHAC]
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olr

RCs #k 3.11+1.15 pg/me o2 Lol wr; BHAZF ¥ -3 &7es Bl 2yt dAshs 43S B3lu.

o]F0lo] FRAP o] 0.42 mmol Fe/goli, U]z ZAAL 0.30 miol Fe'/go2, Aedo] 2&E

olf AuE Wty ejge] FHE] 1w A F s TS KIS & Al

Lo
s
=
et
ox
_ﬂ

4 FIER FA 54 2L APY 24

FAES] il B Pee] W)

¥ 6
T A1)
0 7 14 21

pH A A 2 5.05%0.01 5.09£0.01 5.07£0.01 4.9540.02
A 3 5.0740.01 5.06+0.01 4.9740.01 5.02+0.02
vl 1 5.05%0.01 5.1240.02 5.10£0.02 5.00£0.04
Hlale)] 2 5.06%£0.00 5.12+40.01 5.04%0.01 5.0140.02

A= (%) AA 4 2 0.21£0.01 0.20£0.01 0.2140.01 0.20£0.01
A 3 0.20£0.01 0.15+0.04 0.2240.01 0.2040.01
vl 1 0.19+0.03 0.1840.02 0.2240.01 0.1840.02
Hlale)] 2 0.24£0.03 0.15£0.05 0.2240.01 0.1940.01

A7 ® 6olA RE ule} o], AAlo 2 Wx] 3 Z Hud 1 WA 2& A x7] pH7t 5.05~5.07=
vetsion, A% 219Ael s A 2 WX 3 R e 1 ulA 2 B A% Azke] AR phirh stelx
A% ST ot Zzke] o4l Aol melx| rsirt,

o= AAARIe] Wold5% 5714 W ARe] F7h5o] pii7h wolsth: Lee H(Lee CH, Park HS. The Bffects

of Added Garlic Oleorsin on Quality and Shelf Life of Beef Hamburger Patties. Animal Resources
Research Center, Konkuk University. p 27-33. (2000))¢] ® 19} GA}eH Z3FS BT},

e} GRS FA A% AY 79A) AAe 33 e 29 A% v 1] v} Gt 2 gaEE
A% BYS B AT AUl ARTES GEE KUY Aol E wolA Atk e sl FEE
of 45Ul o] = Wl W ol Yee & F Yok
AN W3
Ae w79 g ARHor Adse] 24 FUE AP = T 89 F shtel. &4
o BEE UEhlE Lot AAEE dehlE et R FAEE dEhlE bk SAW A0E 7] E 700
vrehpglh
7
¥ A4 713K
0 7 14 21
L A 2 46.02+1.01 70.54+2.88 69.83+0.33 69.50+2.75
A 3 41.51+1.46 72.08+2.41 63.72+1.07 65.63+6.10
Hlalof 1 50.23+1.25 71.60£4.98 60.48+0.92 59.36+£5.61
Hlalof] 2 49.59+0.89 78.60+2.37 69.74+1.37 62.02+7.92
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ax A 2 10.81+0.63 12.40£1.05 10.88+1.51 10.67+£0.46
AAld 3 9.4940.29 13.17+1.12 8.84+1.02 8.99+0.36
Hlae] 1 11.44+0.51 14.96+£2.03 9.84%+0.70 9.72%+0.73
Hlne] 2 10.75£0.50 18.01+£1.52 10.77£0.14 10.51£0.90
b* A 2 19.50+0.78 24.04x2.21 23.92+0.33 22.33+1.25
AAld 3 16.44£0.41 22.81+£2.70 23.21+0.41 21.77+0.73
Hlalof 1 15.29+0.61 11.72+3.46 13.92+0.27 15.90£2.40
Hlwe] 2 13.55+£1.20 14.55+£1.68 14.95£0.29 15.22+0.34

47) 3 T = sk o], AAle] 2 UiA 3 % Hlate] 1WA 2 Zzke]l P Fe] glo] A 7AA L,
ax ghol 4 BT ARl Aol wel o5 gho] astt FAE mYTh aw elgel F
B Wb AAlel 2 WA 3 wlae] 19} wlmala Al FABEE Le @ bx gho] FrhAOM, as
ghe wlanel 13} Wl s st

53] el 2ty B FEsh AN Foheke]l A AN EAE e Aoz AgEA.

AAlel 2 WA 3 9 vlate] 1 WA 20 mE =S MAE 29 FES golrEy] flE] 4Tl 2197 A
detidA A B s S-S, I Z3E §17] & 8o Y
X 8
T AF717H()
0 7 14 21
= o+ A 2 4.05+0.08 5.02+0.12 5.24+0.07 5.54%0.06
(log1CFU/g) %—J_ Ale] 3 3.9940.13 5.1140.07 4.8410.32 5.4440.17
Hlalef 1 3.69+0.02 5.12+0.21 5.2840.11 5.79+0.03
Hlulo] 2 5.0240.04 5.08+0.08 5.0940.07 5.3740.20
ot AA A 2 2.30+0.00 ND ND ND
(1og1,CFU/g) AA 3 2.50+0.17 ND ND ND
Hlalef 1 2.63+0.35 3.43+0.51 3.40£0.67 3.60+0.03
Hl o] 2 2.15+0.21 ND ND ND
27 & 8lA B npe} o], F de A7Ike] AojHe) wEt Frtelglon, 5o hgAe] FEES A

ZFebA] & wlald 144 7Y & FATGe S7HE BT

a8y A 14gAel= A ]Gﬂ 3¢} HlaLe] 204 Hlad 1o] HlE] frolFog FAge] FAEJL, A 219
Aol Hlale 1o 3% Hule] 2 BF FoHoR FAlgel AAaHATE. Ao HEs
FEES 2 Ygyans Bi(Jeong GT, Lee KM, Park DH. Study of antimicrobial and
antioxidant activities of Rumex crispus extract. Korean Chem. Eng. Res. 44(1):81-86 (2006))%} U= A
Aol FEES MR 84 mAEY] ASo] A, 53] vluld] 28 fALgE FAlTF dAE Bl &
Aol FEHES HAE] AFE AES & F A

guld oz AZo| A Z F57} 6 Logy CFU/goll T3l Ha%7], 7 Logy, CFU/gol ol2W Agk Fa &Alo)

4z
N
N
rﬁ
I

UEE © ol shdjel Brbssth whebd aelgel FEEe] Arkh A 2 WA 39 FS vAE Al &
B} o} S4Ee &+ A, 53 A 20WE A F #57b 5.445.50 Logi CFU/gO.2, ¥)2s)2

WA 6 Logy (FU/g WA Pob PUES AR 2% Pase 2982 o + Ao
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A uraks] = (TBARS) 2 3 wtA] fA7]e] FA(VBN) &

F =8 AWEF AW wel VBN el Wsks av] ® 99 2eh. AW 4ksbh QAW nalonaldehyde,
acetal SHEHE Fol F7shul, olol -IBAE WeAA WAY LRV oF FFE Z Moo W Jug

S43ha gl

L

Lo

Brewer S (Turner EW, Paynter WD, Montie EJ, Bessert MW, Struck GM, Olson FC. Use of the 2-
thioobarbutric aicd reagent to measure rancidity in frozen pork. Food Technol. 8:326-330 (1954))<2 *1
A5l 5 NAS %ol 0.2mg/keg olsh MelolA Aldstrtar siglom, A5 A Absjert FobA= A A
el ad mAEe] tiAL Foll o] Aol RalEoRA JAH= Falledd o slolgtar 3t

olr

TBAZI = &9 #sdAret e #AE 7FAaL 9lom, 0.46 mg/kg olstoll A= 7Moo s 43847 1.2 mg/
kg ol AY wE FE93 ZAe® ®WuFH7|E Ick(Min HS, Jin SK, Kim IS. Effects of addition of hot-air
dried tomato poeder on the physicochemical and sensory properties of meat patties during freezen
storage. J. Anim. Sci. Technol. 51(1):61-68 (2009)).

ro

X9
T A7)
0 7 14 21
TBARS AN 2 0.1240.02 0.1840.07 0.34+0.08 0.4240.03
(mg MA/kg) A 3 0.1140.03 0.13£0.05 0.29+0.07 0.40£0.01
Hlale) 1 0.1240.01 0.31£0.09 0.45+0.11 0.65%0.11
Hlae] 2 0.1240.02 0.16+0.04 0.27+0.08 0.34£0.04
VBN AN 2 8.30%0.17 11.12+0.06 15.3140.21 19.07£0.11
(mg%) A 3 9.11+0.14 11.19+40.12 14.98+0.14 19.11+0.21
Hlare 1 8.31+0.16 11.4340.17 15.38£0.14 19.44+0.42
Hlae] 2 8.12+0.15 11.17+0.02 14.12+0.12 18.47+0.14
A71 & 99lA BE upe) o], MFxy] S Ao AAEE 7 AAld 2 YA 3 E Hlad 1 YA 2
M2 Apolgle] 0.11-0.12 mg/kgolRAT7F A% 7UA Hlate] 12 0.31 mg/ke2Z FAT S7HE moli=d whel

=
AP Ao|FEHES HIsk A 2 A 39 A= 0.13~0.18 mg/kee] BYE Ve Bl 1o vE AW
3] AE e e 2.

>
>
|
N
)
2

38
A
rﬂ
=)
=
2
—
2

2 Blwd] 1 WA 2 25 TBAXI7} IA =718} 1) 3
v 53] "lald 2014 7pg wke TBAXE Eelagith. o] ZRE A

frl

lo
fil
Y
ol
24
&,
il
12
)
o
ol
k!
%
o,
o
2
Lo
2
il
b
N
)
o
=)
=3
2
[N}
)

Age & A

O|2FE g0l FEEZ Y FAseE THA =80l Hrbste] ARAE 4 ddseS He ¢

F FAFEL 4G F Ao Aggel web wude] opulwatow, ofmlwite] 4Rl @l Az
2 Bt aems vl Al §Be § L SAF ANED Grlsed Fasd. 58 A2 o
e AAOB)S A4 B S4d 2 felarh, dd =89 A% B 4G4 BAE Skl 4CelA
219 Bk AU VBNGLS SAT AT, VBN e wimel 10] wla) wlae] 2014 7 e gk mgle
W, e 2 WA 3l el 1o s VBN ge] gastlont 2 AAlel 2 viA 3 % wlae] 1 VA 2
Mz frel Mol 2ol wolX Wkth,

ol el FEEE AT P E5o VBNGE Fel Wl FAd wAE wolx eav).
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VBN#ES] 7k A74713F F2t 348291 Wskel proteolytic MIAES] Skl 7]Qlskar, dnbH oz A3Eo] VBN
ol 510 mghd W= AlAE AdEfolal, 30~40 mghd W Fuf 7] AdEjolw, ASAEe] -yt VBN 3§
L8A1E 20 mgholth. Fd =SS 2197 AN E 18.47~19.44 mg% o = -g] el VBN 3-8 shAzE 20 mg
R TH= Gol olE E=SAIES] A 7|zbo] Aol ofA wA WiHy} FPH A= e JoR AqAAZIL. o]Z
HE Aol FE2ES AT S =59 AWty A4 a9t ¢7Es 4 F 2

FSAF FARL giE Aoy 1Y, dEFe A, HUEY FF ol weAd @erd S a, JhE
Zo HELxre] Aolol o3 g AW vt el 22 EAo] trEA vehd & Q).
e Aol A7h FPESS] 247 BAL 87 ¥ 100] e
¥ 10
7= AE(g) =294 () ehel A A=A A3

A 2 8.96+1.36 0.62%+0.01 0.67£0.14 0.70+0.02 3.06%£0.04

AN 3 6.73£2.24 0.46+0.02 0.62%0.11 0.62£0.08 2.59+0.05

Hlule 1 10.58%1.51 0.57%+0.01 0.72%0.19 0.65+0.04 4.05%0.05

Hlald 2 5.18+2.13 0.48+0.01 0.62+0.13 0.63£0.03 2.55+0.06

71 3% 10014 Be vpek Zo], dlate] 1o vlE] AAjo] 2 W= 3 9 H]ule] 264 = 7 E=(Hardness) < 3
(Chewiness)o] #23tar, ey EYUA (Resilience), ¥8A(Springiness), 24 (Cohesiveness)e 2z A
Alel 2 Wi#] 3 8L Hlalel] 1 A 2 MR Fo Al Aol HolA gkl FOlETE 3% Au|AelE HUME A
o 33} BHAZS #7138k vlald] 2014 wlate] 1o Bla] FoFor Huerl Fastt. ol ZRE Ao F&

=9 A7he 79 A5 =S e Ade &+ U

H57A

Aol S AnE ARESt] AT FdESe] ded S0 Ui A= &) & 1ol HEhiSit.

¥ 11
T WA gt 2 =7 A= AdAel 7&
=
A 1 4.6840.16 4.1840.18 5.0240.41 4.5740.16 4.4840.17 4.46£0.24
AA 4 2 5.25+0.11 4.8140.10 4.63+0.13 5.63£0.12 5.56+£0.11 5.50£0.08
AN 3 4.7540.15 4.1940.11 3.0040.07 4.3140.12 4.3840.13 4.38£0.10
AA 4 4 4.4440.31 4.15+0.13 2.8440.45 4.16%0.11 4.3440.11 3.81+0.11
A 5 3.63+0.12 3.7540.13 2.67£0.15 3.31+0.17 3.88+0.11 2.94+0.11
Hl3le] 1 4.9440.17 4.75+0.13 5.50£0.15 4.56+0.15 5.06%£0.11 5.13+0.11

A7) F 1164 Be vkl o], wlale] 1o Hld AAJo] 20]4E WAl (odor), THEAJ(juiciness), A%
(tenderness) 1&]a AWl 7]Z % (overall acceptability)’} Fo&Hom =& kS Yehhdony, A
(color)& &gl Ao] H7I=2 <13 ojx o7 ko] 7HAdIATE.

Sk, AAd 19 39 AL, BE=HUF o] BF ulwe] 1 Bl GX g AukAQl 7S %7} 4.38~4.46 AT

wE, AAd 48 59 A%, 7 B5R ghel 2 RanE, ol 2@Ael Wikl FARSE A4
o 2z %

sE Az
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