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2. o83 1F

1) 2=n}g

% & % (Labiatae)oll <3+ = Zwlg](Rosemarinus officinalis L.)+w= 3l QFoll A
ol sk, T e AT Ato] YAibAo]tH(Duke JA. 1997).
2zutg| = herbd] dtuE o HAFE AMAFolA FAHRE 529 I

H 3] 8] AFSHoIgko ), 1943 o] 59 A4kt gt el
A gAslAl 2% o] 8% a1 UtH(Shahidi F. 2000). 22vte] 522 X I

,ﬁ
o
2

g

7N

v}

o
A

o

AbstE AAlskE A Absd s Zha la, GAAFTY] S A,
AFS A& Aruoma 5 1996; Peng 5 2007). ¥wt olyg} dotay), &
TEd, vt 23 T g 7lsdEe] el

(1) Compounds of rosemary

Z22ulgl s gkt YA EAS 2FgAd(Fig. 1), ol FFEE F
Diterpene ¢l Carnosol® Carnosic acidE 2ZvlE] FEE9 A3t &

90%°] asS Zte EHE s, g95, 49 |

woR FEWA glth(Huang S 2005). Axd =Z=ntEE 0.2~1%9]
Carnosols +f3stil(Bano & 2003), 4H4d F=E2 9 10.3%9
Carnosols &gttt (Frankel 5 1996).

Carnosol?} Rosmanol<> a-tocopherol, BHT, BHAX.t} FHojt &ilslg v}
= YelAtH(Nakatani®}t Inatani. 1983). Epirosmanol®} I[sorosmanol< BHA
o BHTEW 4v] £ 3313t 245 debdtk(Nakatani®} Inatani, 1984).
2} =0 A Rosmaridiphenol> BHA®} BHTECT ¥ IA i3t 3S el

t}. Rosemariquinone+ 4% &9lst= dAkstA ol th(Hall 5 1998).

of
ey
re
otk
2
o)
i
ut
©
ofo
oo
=
32
)

A EE Rl HES JASE

(Folin O ¢} Denis W 1912).



6 Isorosmanol

g IOL
,\‘/L OH
e (o]

7 Rosmaridiphenol 8 Rosmariquinone 9 Rosmarinic acid

N. V. Yanishlieva et al.,, Eur. J. Lipid Sci. Technol. 2006. 108:776-793

Fig. 1. compounds in rosemary extract

(2) rosemary? 7|4

O m=z=vig]o] Fitst 53

Carnosol® Carnosic acide= Z=vrhe] FE5E9 dsd 5 90%9 &5
zte= B R A-E kst E AFE s A8 th(Frankel & 1996).

W% raw sausageo] 1500, 2500ppme] rosemary F==3 A g4 AQl

BHA/BHTE #H7}8to] 20T oA 11247 AAs A2 es =48 2

i

3} rosemary FE%S BHA/BATHTH E34 92 TBARS o] 454+ 4
AA| = Ao = YEFSTH(Sebranek & 2005)
pork pattyoll =23} <4k A rosemary, sage, HFEH A, JHH ], 53

S A Hbeko]l 4Tl 99§t AFste] A A =E Hlag 43
[e3]
-1

& A, 4 &4

H

rosemayE H7FstAS W pork pattiese] Wd A T AbstE gvHo=
A A (Mce Carthy & 2000). 3 pork patties®]l BHA/BAT, a-tocopherol
S F7FE #HIbsto Akt =2 vlast A3 rosemary BHA/BHTW

_7_



a-tocopherol®.t} At3lE Fyx oz A5t (Mc Carthy % 2001). beef
patties®ll HA&As A2 L7 ascorbic acid, taurine, carnosine, rosemary
S #H7beto] 2+1TCoA 209 AA&stH A HAistE 543 23, rosemary &
g5 A Aol s kst a3t A YERE S ™, rosemary 9F
ascorbic acidE T3 A AL kst a7t A5 B =2 3

2t g 35 Ve tH(Escalante 5 2001).

ul

o] 29 rosemary®t Z-2 sFAlFEo| 7]k tocopherol % ascorbic acid 5

#}7F A H vk (Bemond 1990).

L
N
=L

o
o
o
ot
r>~
i)
kol

@ Fga

- apoptosis ¥ thul o] bk of nj X

rr

3o
Bcl-2 familyell %3t @il 252 apoptosisoll Al 523 98-S 3t=d o5
% Bax, Bad, Bak, Bcl-xS %< apoptosisE X 3t= 93-S 311, Bel-2,
Bcel-XL, Mcl-1 52 apoptosisE JAsl= 7] 52 tHKluck 5 1997).

2 2utg] 9] haxane, chloroform #+3 &2 Hela cellol 4] apoptosisE %3}
= Bax ©@¥d 4d S F71A17] 3, apoptosisE A= Bel-2 ©@aiz o] vk
S #AaA7)e Aoz YeErstHchoi JH 5 2009). = 2wlg]e] haxane,

2 caspase-3,7,95 77 A 3AF 02 H agpoptosisE

m{n

chloroform #3¥

T3t Ao =2 YEEH(choi JH 5 2009).

cell cycle arrest
10uM®] carnosic acidi= HL-60 1A FAdMEZAA p21dd-S F7FAA
Gl17] AlEF71E5 Alst= Ao &2 Yesth(Michael Steiner & 2001). 10~70
uM<e] carnosol A #]Z PC3 AHAMAAEL] G271 AEF7|JA7F e
carnosol®] A # 2 p21 Tdo] F7st9 2™, cyclin A, D1, D2¢} cdk2, 6%&
o] AAFALE o= Q& G2 @A A7 YEFETH(Jeremy ] 5 2008).



of ¢4 #3tA gth (Breen and Murphy, 1995; Jaiswal, 2004).
Phase I 353 &4 FEt AXY 2Edx ¥k Fa3 FA4 Yot}

o =3t TAa A" AL Abstd 2EYAES 28 ¢ de 54

rosemary?] T8 F4ks A2 canrosol?} carnosic acide Nrf2<S &4 514
=
)

2009; Kai cheng Lian & 2010).

NF-xkBe] #=3 &4 8= SAFES apoptosisE T e Abdol] thdk AIdAdS
248 2QA7E Aoz ded UtkBeg A% %
A ltimore D, 1996; Wang CY 5 1998). AAFA| o] NF-kBE s Az
Ae- mhA FHAES} A FRE R HHE A% AF AT (Visconti $F
AR 7).
Carnosol®] ©713F A 2] endothelial cell®] IKK &4 3} JAE of7] A},
o]2 <9l3] IxBa degradation® NFkB activatione A7} YERytH(Kai
cheng Lians 2010).

(

©)
NFkB: AEZ4d £ A p503 p659 heterodimers} Wal]l whwlzel kB¢t 3t

e

O]N

_\7:1

=

e



A EgddPoz EAsitrt AL F, cytokine B G54 Aol o3
IkB kinase(IKK)7} €4 st€ . €43t € KKl & kB7F Za %W NF-x
B7} @438 o] dow o]Fsta
Zkel ICAM, VCAMSY #FHdza 2Ids FAA7|= Aoz d8xd dv
(Baeuerle P ¢} Henkel T 1994).

Carnosol A Al7te] wet F 714 7]"dS &3] NF-xBe &4& <oA%
t}(Fig. 2).

10uMe] CarnosolS Endothelial cellsell 343t o]&t= 7|7 Al sdS o,
IKKB <148t SA7F vebso), IKKS24 5t 7H4 =2 TkBa A8tk NFkB 24 5t
7 A A o] & Q18 VCAM-13% ICAM-13 & 22zt o] of
Aol wAdAd dAF5HEEAR FAeHAsTY IHE AT F Jdv(Kai

Cheng Lian & 2010).

3t5 do7|A #rh.(Libby P, 2002) H3gh & stel 2 M

T FFEAQ VCAM-1, ICAM-17 MCP-1 5% ZdAA @

S7He FXste] s Qs E AlE APAZIH(Ito T and Ikeda U, 2003).

Carnosol< Endothelial cellsel 12A]7ko]d FAIZE A g Al Nrf2g&d 817 o

Ebth Nrf2 ARE o] 238t HO-19F GSTH 22 a4Ee #dS 5

7IA A Abstd ~Eg Ay A5 dE] MEREEaE YERAT

carnosolell 93] WaE HO-19F GSHE p65= glutathionylationA] 71 NF-kB

E vgyg g2 A3t NF-kB translocation®] A= 4

Has op7lste] S eHAstsore] PSS AAT F Sk
s}

QA AR B ARe FulEs BAd, FAE

R

oﬁ

T
L I e

’

B2 ZAHE oA = AoRE ¢gE Y. (Tig H 5 1992)
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‘|_|— Cell membrane
LJ
IiBa .. \/(D Cytoplasm
pso( pes //——Y ™ \/ Carmosol
NEMCP'*“ @
\ =) Short term
T .
N2
o I Kk Bae degradation
Ik Bao,
5
psS0l p6s

R

Long term (Inactive NF-xB)

Cport) Comid> \

1

A | |12 \
<(_-r(_.l_.(_. and GCLM gene expression | ARE
N
-1
5 4 HO-1 gene expression /LI
[Nucleus @- \I |\\

ICANM-1 gene expression
VA

Kai—-Cheng Lian et al., TAAP. 2010 245 @ 21-35
Fig. 2. Proposed model of the inhibitory effects of carnosol in NF-xB

activation

@ Funta st

AurzA o Ag F7teE AWAEY A7]FW(hypertrophy)t A HHAE
< 7Hhyperplasia)ell 7]91ek=d AP 224 S A 43 A
el e A AR Estel AWAE AME T HAdS Sk dAs] =4
H H(Klaus, 2001).

adipocytet™ preadipocyte JHIZ EAstthrt A4 7 StolA E3hE o
adipocyte’} o] A W XS =24 3=d adipocyted Z7] = F4 F
7h7F vinke] AxE ARl = shbe] acQlo® 1 Ha v wepA A

TAES ZE B AGAIEY WS JAlstE =22 HREE ARE = 9

oot

Di



carnosic aicdE A& EFFE Ao AA S 7FAA 7t} carnosic aicd:

in vivodl A A A &gl #BostE HAY ARG AE dAG E T
of A FAAAY Hes HEE dAsts 29 E UERWT o9 H &9
AFZ7tE 433 A= Aoz YERyth(Kivofumi Ninomiyva 5 2004).

T3k carnosic acid®t carnosol> AWAE E3tE A|ste] A ALS FHAA
Z1t}. carnosic aicd9} carnosols AWM E o] 3lapAel A2 std S i, 0.86p
Mo A F% Agas AMATES JAZHE e

carnosic acid®} carnosol Nrf2& &4 3A# Phase I &£4¢ 2dS F7F
AlZItk.  Phase I &4+ GSHFTES T7HAA ARAMEESE AT
(Toshiyuki Takahashi & 2009).

H W7t S7bea s dix2Ae 954 @A (CRP, TNFaq, IL-6 5)9 85
Fol SUkst AE2 U 54 A AGANF-KB signaling)”} &4 3}
¥ T+

At Rus 3 tH(Das UN, 2001; Dandona P & 2004). H] ¥ She

HEE 7HFEa gJom@(Visser M 5, 1999), A5uHe
A= Hwre] @Al B WS AAAA & Adokar Eroh webA carnosol¥
carnosic acidol] ¢]3% GSHe] 232 p652] glutathionylationS °F7]&] NF-x
BE Rl &4 FH= A8 A ALAHEESE AT Aoz Argdrh

S W §3lo] lactic acid ¥ acetic aicd

SO F/AL BAEs, 2aE F ool % AgslsgRdel 4gEel %l

_12_



to] TR EFE A3EtH(Cheigh HS, 2004). 7] ol] AR-& 5]

o s

iR

lactic aicd %

oZ2 =

ZFol BHRyu JY & 1984).

1
=

succinic acid9]

N
NJo

=

el
o

!

S

ah)ell S7bstal #HaL

12~18< (pH 4.29]

=K

ol

)

)
=

carotene

W

p—

i

o

20
o 71

chlorophylle] =

M

7VR A By

jr,]_.?_
=

s &
o, 73 5t

3}

3

, e =, ds 22 ol ¢

j

o]

Itast 5

}lH

'3,

Al

[e2]
&,

flavonoids <}

carotenoids,
polyphenols, H]E}Wl C % E, chlorophylls 52| A&

2

i

ke

-
X

anthocyanins<

=]
=i

linoleic aicd®ll

1:3

Al YERS tHLee YO ©F Cheigh HS, 1996).

)

7F7F dA

7 g7}

=]
=i

o] ZF3}e] m]

Arkeke] %

=
=

=4 YEhgth(Lee YO

pirst gl

[e]

e TH(Lee

= Al

=
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A9 (in vitro) FHAFAA HAFEES AGS AAASGAE, HT-29 <

A AFEAE, MG 63 JQA=5AAE, HL-60 QA A 4AE Hep 3B UA

DAAE T RAZE AES TS A tH(Park KY, 1995). A A W (in

vivo) A gelA 544 F (Balb/c mouse)ol AHIEQ] sarcoma 180 cellS ]2

sti AAFEES Foste] T FA wstE ARl AAAdAAE F
(2_‘4

Ash= B3-S YEFI S Hur YM 5 2000).

&2 /MR R w3E AAsty, 53] YR wstE dAsts 29Ut A I
o] F8 YA E ATtE] =Abo] E (keratinocyte) S ©717F F8 A7) 7 Al
st mEAIA dH R AsASS FAS W, 2F AR NN 54
st ZAoF dASA dEwo v5e A9AEQ] JHERHIXE
(fibroblast)ell #bst=45 7heto] AFsh4 A=S FAS We 25 5444
7V 54 gstadrt ZA dvEETh dd wFA A, AR, FEAAE AF
gk hairless mouses v HT IFRIF77F T4 97242 FS ks
om, AEE el A= Bol AAHHIF s 1=stel gk diaEarb gl
25 ¢ F A Ryu SH 5 1997).

rlo
O,
Ho
2]
oX,
o
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Y
ot
ke
ot
N
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o
mn‘.
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m
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(@]
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Rasts B4 b4 BUASE et adE 2t AAE o §@ A

fr
lo,
N
i
=
10
olr
rlo
olN
)
>,
b
)

lipoprotein(HDL) ¥} & &
oA ZE2HE T #HASE 49 AL AA TN T oEXHSE

A HAA won MJ, 1998). &3 E7& o]&

rot
—
N}
N
)
o
>
i)
=2
>
ki
oy

rr

E719] g% ZyzHE 2 FAAEZAE very low  density
lipoprotein(VLDL), low density lipoprotein(LDL)¢] TEZ FFAAIZA oW
HDLE k2= 7 A s933E st 2348 Yeblith(Hwang JW <
Song YO, 2000).

(6) &nRty

AA e d5 AdFS 5 AW Aol @S Fol HAFE B

g8, @AWY, @5 F cholesterol&o] wrolxtha B &S 3 (Kim JY <
Lee YS, 1997), Kwon &< 3 FoA18 HAAFoA=E & =
7F deEbsthal R sk tiKwon MJ & 1997). Ao vf&ubs W= 1259

TN 71 Al Hl B2 Ay o g AAWAS Bl AALAA A AW 42HS
ZF2A 7= AoltH(Cheigh HS. 2004). &3k mpsAlH-<l allicine acetyl CoA
reductaseES A aldte] =4 A3 cholesterold A S JAsle] EA4 =

£ $EtBlock E, 1992).
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== F RT &7 ol WE(-20C) A &sHAA AL
2 Ao HItE #HtEFe duady A3 395 e Ye ez A
e dES 7o g o PERIAC), AAdTorRE 2RugRd 2%

A7HE(R2), 22wt 2 4% H7FH(R4), AAEE 2% FH7HE(K2), A&

’

4% H7F(K4), &3 A7 (RK)S. 2 A3 3kt

D &2 Ak &

b, Wb 94e Y = st 2xvky] By AxEEs HbE
S 7R &3Fete] oF 503 Ax 7] A AW hE AAH 12em, T
lem7b H5=% 24 4Este] oE 1719 100ge=2 FdsAtt. 4 E ol
H =% ¥+ stainless steel pang AFE3te] 7]E2% 110CoA <4H

FRE 717k 3RA, F 623 Ewlol A @A A £ zelt @

=)

Fd =5 dEHes 2 WR2ES ddHs 259 4TA #ARlTdew
=

SFATHEDA 1999, Bobeng, B.J & 1987, Rowley &

3C= YzZeder Wz 3 1298(100g)% Hol A E 23X 47 ((Model
T-300, &g, KOREA)Z ©7]a] HE3Ja, o] v ¥ 3 AE(Z 9
S A+LLDP+Y} Y &, 200mm x 300mm)S AF& 35S th
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Recipe Name : Pork patties added Rosemary powder and Kimchi powder, Yield: 180, Portion size : 100g
) Edible
Ingredient . Method
portion
. Purchasing & Receiving : Until pre—-preparation(<7T)
Rosemary powder 240¢g o ] ) o ) o
) ) . Mixing : all ingredient divided into 6 additional Group(C, R2, R4, K2, K4, RK)
Kimchi powder 240g . .
and Mixed respectively.
Pork 12.42Kg . . .
] . Shaping : all Group are Shaped diameter of 12cm & thickness of lcm.
Onion 2.88Kg ) .
1 Portion weight = 100g
Bread powder 990g . . . . .
B 790 . Cooking : Stainless steel pan (diameter of 30cm, thickness of 3mm) is used
gg g .
. for Cooking.
Galic 504g . . . . . . .
Salt 970 Heating condition at 110C for 10min. (Until food internal Temp =747C)
a g e . . .
. Chilling: Transfer the food immediately to blaster chiller.
Sugar 129.4¢ o ) o )
After beginning, cooling to <3C within 90min.
black pepper 66.6g

. Storage: After labeling data of production, hold at a refrigerator(<37T).
. Reheating : Microwave oven is used for Reheating(2min 20sec).

Food internal Temp =74C

C : No addition (Control)
K2 : Kimchi powder 2%

R2 : Rosemary powder 2% R4 : Rosemary powder 4%

K4 : Kimchi powder 4% RK : Rosemary powder 2% + Kimchi powder 2%

Fig. 3. Determine plan and preparation method for Pork patties added Rosemary and Kimchi powder

_19_




Pork T

2345

onion —

2345

Salt Mixing — shaping — cooking — Chilling — Storagea) — Reheating

2345 1 12345 1 12,345 1 12345 1 12345 1 1,23,45,6 1 12,7
Black
pepper
2345

Garlic —

2345

Bred powder |

2345

Egg T

2345
Rosemary
Powder”
2345
Kimchi
Powder®
23,45
Basic ||
Ingredient

Preparation || || Cooking || || Storage I I Reheating ||

Number 1 for time, 2 for temperature, 3 for pH, 4 for Aw, 5 for microbiological(TPC, Coliform), 6 for antioxidant capacity(AV, TBARS), 7
for sensory evaluaiton

a) Oday, 3 day, bday, 10day, 15day, b) powdered rosemary 2%, 4%, b) powdered Kimchi 2%, 4%.

Fig. 4. Phases in product flow of Pork patties added Rosemary powder and Kimchi powder
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4. IZAZF 2 A

Al Ad e B S A4H A 4 g4 Al We 1ol

20% -&9F microwave oven(HS-B422CB, Hauzen, Korea)o. & #A|7}¥E 3FA
o 7tE AFe 2x=AHE ZF2%7(Omega heat-prober digital
thermometer with Kthermocouple, Model4013k)E A}&3}o] o] Fo]x om

He WHF2%=+= 8567, 83.7TC, 89.6T, 86,2TC, 85.47C, 89T = A7IE 7]
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il
7He SAAY. 249 WHE2EE #5254 (0Omega heat-prober digital
thermometer with Kthermocouple, Model4013k)E o] &3] z} ©A ¢ Ey=

Al Zbell Ztol 2&7h HEel =2 e WE 7lEsta, 99 2Ee AW

109, 159 A7MdS vh AR5 AlF St pH, Aw, 27k TBARSE =

(1) pH =4

ZF Al w2 Az o] pH 542 Dahl CA 5(1981)0] 3yt WHE o] &
ste], Al2E 10g FHsled 100mle] THTE 3 Stomacher(LB-400G,
TMC, KOREA)Z T A EZ 3 ¥ pH meter(Orion 3 Stars, Model 420A,
tol 2 Begs dedd 53 A

ll

USA)Z 7+ A|gE 23] wi =4
Fig. 4] EA 3},

0
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B
ZF GA e e Alge Aw A2 Speck ML(1984)7} a3k W& o] &
sto], Al8E 7 B9 =E #7439 Stomacher(LB-400G, TMC, KOREA)
= Azt & 5 5g¥ Foto] E2kaE §7]e wol Aw-THERMA40(ART,
Model rotronic ag, Swiss)® ZF A 85 23] vtE =Adto] 71 Hir ks o

bWt A A H L Fig. 49 %A 8o

Ao =5 HE e FA= Folch®(1957)l ol F=stdth. A& 20gol

chloroform¥ methanolS 2:1(v/v)Z &3 &9 200mle H7}ste] 187+

=
do
ofo
=2
DN
S
=)
2.
=
o
>
ofo
o
&
Do
ot
rE
Jr om
o
e
o
3R
S
-0,
i
o
e
12
4z
ol
Lo,

2009 NGz TR EFehe] o A7) S o] galo] 38 AH FE

= 1647 ol AN F dojr gAL HAAFZEI(N-IN

R4

(4) 2F7F (Acid Value)
2H7F = AOAC (Cd 3a-63; AOCS 1990)e.2 -3tk f# 10.00+ 0.02g
= Ag3 FHote olAzEREYR EFdE LI/VME EFF S
125mLE Yo &3] HAth 7)ol 1% #Hs=Zgddd &4 2mLE ¥
0.IN FAtstzE &4 om AAsto] n o] 30x &<t A

How sto] thgol oa ArE Axstdrt.

Acid value = (S - B) x N x 561
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(5) Thiobarbituric acid reactive substance(TBARS)

A" A9 X (thiobarbituric  acid value)®= Jo C¢ Ahn DU(2000)9]
TBARS (2-thiobarbituric acid reactive substances)® o= =43t =,
A& 5 goll 50 pLe] 4FaaA A(BHA : butylated hydroxyanisole, 7.2% in
ethano) ¢} T7F < 15 mLS %S % homogenizer (DIAX 900, Heidolph,
Germany)® TWAIFAZAT. #4%E 1 mLol TBA/TCA £9(20 mL TBA
in 15% tri-chloro acetic acid, TCA) 3 mL& Y& & #E Ed A 1587
7tdst it Wz & Q422 7] (UNION 5KR, Hanil Science Industrial,
Korea)E o]&3dle] ¥4 83 t2(2500 rpm, 15% AFd 1 mLe
Fstel 532 nmel A FAE=E FAstL HEFEAES ol &stol A A #HAkst

¢l ZEr]2d 3 =(MDA :malondialdehyde)® =2 &ttt o uj

L
—~
O

A *
Ao]x A= pg malondialdehyde/g sample(wet weight basis)® XA 33

o,

3 A= 4

33 gA9E 53 54 dedoes A" AadAS A% 09, 3Y,
59, 109, 15974 NBES AA A

nAE EAS AT AR AH AHS Fig. 59 2ok Alm AH Al AFE
ool £7] @ Ao o]&H wlx 2 7P wE 121CoA 1587
7hE - dEat et FaAEd 5 AR ST AR 25gel 0.85% A
214 225mlE B3 Stomacher Lab Blender(LB-400G, TMC, KOREA)Z

o]-g3to]l °fF 4023t THoR FHE AA AEFETHY Wl wel v

)
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RARA B A mE EEPRds, dFFEre 489 4

(1) £33 (Total mesophilic plate count)
Alg g Imlet 24 @A sl Im¥S "t AEYHA 200 F+4

o7 F3o] oF 43~45C &2 43k Plate Count Agar(Difco) °F15mlS F1f

£

dow ¥Faa e P4 F44 FAeA GEs Folawus Sz @
gom 283 dste PAsh WAE 2 Aol W S AAh W7 &

aA 7 dEL HA= AFR she] 35+ 1Tl 24~48A417F wieF aFltt.

= txete] HAEY FJA|, A&, wjx] Bl Expo] FAo|gl=Ae] o
s g3 8w & A A= A7 (Colony counter, AKJ-00-74A,
Kastech, Korea)E AF&3te] 18# © 30~30070¢e Hes A HAS
gate] s ALk

(2) W+t = (Coliform count)
Ald gl 1mlot ZF &A AN ImIRAES D HEGHA 28] FHA o

2 FHslo] oF 43745TC = A% Desoxycholate Lactose Agar(Difco) ©F

15mle FEdow BFam sEe gA F40 HHex g Feole
WA SA ko w xga At AAet WAE A Aol WAL A7

o]
fAc #E AES BE

F 355 1COIA 20+ 247 W% F #5E A4S
@i 4wl ue s,

4) 5 54 B

mxvle|REy LSS AG =% dEe] #54 54 00(27
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E& 845C= FDA, Bobengol A A%sts Ho WFE=%Q0 74T o4&
%3] A THEDA 1999, Bobeng & 1987).
(3) ¥z

5 dEe) W7 @A £eH AR 65Fo

= 07C~16T=E 4= DHSS(1980)¢] ¥zt 7|+
2 WolEeof @k WARAL WEAAL,
SAe Wg AF Aol WA wAL Faw

o VAED AAAe Fusy) A% AF AgA F& W 7

52

om, W4 F v
3Co

90 o]l

e

r

Al (critical stage)©]

al
ZERE:2

_—

7

ﬁd
il
ko
o
)

A o1 (Nicholanco 5 1978)st™, ¥+ dzt
72Co)3tetar A A (Bobeng 5 1978)% Z ¥} vl 1l S uf
2

B AEATE DA E A el e eER YAHYEY ot 5y
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il
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s

L

£ H
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s
Pk
rfo
H

El
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1y

(4) ¥~ 2 A7kd

WZ4E =5 = 3T AgstdaA 09 (xe4F), 34, 54, 10¥, 15¢
of AlRE A A

g A AseE 278 HAC ol microwave oven(HS-B422CB,
Hauzen, Korea)s At&3to] Al59] TA=%7F 74T o]do] H= ARkl 2

#20% Fo A7tE 3o
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Table 1. Time and Temperature, pH, Aw on Pork Patties added rosemary powder and kimchi powder at

phases in flow chart.

(Mean%S.D.)
) Time Food Env.
Phase in product flow Food Items . pH Aw . .
(min) Temp.(C) Temp.(C)

1. Purchasing and Receiving Pork 5.71+0.04 0.994+0.00 1.5
Onion chop 5.59+0.08 0.98+0.00 4.5
Salt 5.22+0.12 0.43£0.00 6.5
Black pepper 5.80+0.05 0.62+0.01 4.8

Garlic N.A 4.61+0.08 0.97+0.00 53 18.9
Bred powder 5.44+0.06 0.58%£0.00 6.1
Egg 6.72+0.18 0.95+0.02 5.2
Rosemary 6.21+0.16 0.57+0.02 -1.4
Kimchi 4.20+0.00 0.42+0.01 2.4
2. Mixing c" 6.06+0.00 0.97£0.00 6.1
R2? 5.86+0.05  0.95%0.00 6.1
R4% 5.96+0.09  0.96%0.00 6.2

KoY / 5.81£0.01 0.96£0.01 6.9 20.9
K4® 5.7240.02  0.95+0.00 6.1
RK® 5.7940.04  0.97+0.00 6.5
3. Shaping C 5.77£0.05 0.95£0.00 9.2
R2 5.80x0.01 0.97£0.00 9.3

R4 20 5.83x0.01 0.97£0.00 9.3 o1 4

K2 5.76+0.02 0.96£0.00 9.2 ’

K4 5.68+£0.03 0.97£0.00 9.2
RK 5.77%+0.00 0.96+0.00 8.3
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Table 1 Continued.

(Mean+S.D.)
) Time Food Env.
Phase in product flow Food ltems ) pH Aw . .
(min) Temp.(C) Temp.(C)

4. Cooking C 5.92+0.01 0.97+0.00 85.5
R2 5.93+0.03 0.96+0.00 84 .1

R4 43 5.95+0.01 0.97+0.00 83.5 205

K2 5.90£0.03 0.95+0.00 85.1 '

K4 5.80+£0.01 0.96+0.00 84.3
RK 5.8910.01 0.95+0.00 84.6
5. Chilling C 5.94£0.08 0.95%0.00 0.8
R2 5.95£0.00 0.96+0.00 1.6

R4 65 6.00£0.01 0.95+0.00 1.2 10
K2 5.91+£0.00 0.95%0.00 0.7
K4 5.81+0.00 0.95%0.00 1.5
RK 5.9240.02 0.94%0.00 0.9

N.A : Not Attained

Not addition
Rosemary powder 2%
Rosemary powder 4%
Kimchi powder 2%
Kimchi powder 4%

Roseamry powder 2% + Kimchi poweder 2%
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2) olgtehHy 4

mzuty 23 AAESS WY =5 HE dARdA ¥ dA7
Aozt At g A = Table 13 Zov =g 25(04)
o] 4t7F, TBARS+= Table 4, 59 2T},

i3
)

jan
>
=

e
o
i

(1) pH
239 pHE vAE] As3 dirt Ao FFES A= FoT 8
SR, e MAELS pH 6.8~7.2014 A9 AAo] o] Fo] Fth(Park
HS & 1999).

=5 e A9 HATES ALe A5 pHF 461~6.72 HLl el 9
2o cookingd el AAtIA A= pH 5.68~6.069] WY R YEY nAYE
=9 #HA pH HAols 2FHA kot NRA(1992) A AA g m A=
of A 98 7 WA pH 46~7.001+ E3sEE HAATh
AA= pH 4.2~444 w7F #7] Agg 2ut M9E Yeds 4570t
=4 A71Y AAe 2R 279 AARY F71A vERICce] $EFo]l F
ot @dikstd o]l =A YEtdtHLee YO & 1996).
oA ALEH Ax E2o pHE 4208 YHEo], A4 27 P A9
pHoll 235+ WH9E Vel
A7t H 2 vus 2 o )z A-$ cooking 2 %9 pHE 592032
™ Chilling °] %+ pH 5945 Weblen, R2+= 27 593, 59503 &
™ R4+ 595 6.000.2 eyt K2& 590, 5910919, K4+ 5.80, 5.81
S Yehllaz, RK(R2 + K2)& 598, 5,925 e T
AbA o g gz Hl&| =2xviy B2ESs H7re A¥ae 4§ pHYE

o =& Aol vElwron, o= pH 6212 &=wutg ol 77t pHY

il



Han 5(2001)¢] TR AAM Ao AAE H7lstde o, AX9 H7tFo] T4
5 pH7F Astd Aot FARSE A3dES R ATH

Forrest 5(1975)2 Morin 5(2002)2 7t¥3sl= S HAE @l o
A FaAF o] oA oL o] 9]&] ofn =4l histidineo] 0% imidazolium
I 22 A7 ZAE7NF wEE o] opu| At Il osiA B Folo]
5ol yer] wiol 7149 d pHEY 7149 = pH7F =4 detdta &3l
b, & d7dAE 7t d =5 Yo pHEY 7Y §F =5 ¥ pH

FRENYE QA pHSE A MAR wAE ket FAe FF wAE
F2% 29 F bR, Au Ade AP Led AA Aw FEE 0.8
olm Aw7b 0.85~09991 AE WAE FA FAH AP wrim 2

A H(Banwart 1997, Glbert % 1989).
=% e dAE A Awrl 042~0992 Welol AN S™, cooking
Ao Aarggo s Awrl 0.94~0979 W= UElY mAE F249

A7kt E2 vad] B o 2o 49 cooking 2T Awi 097 ol
o™ Chilling °]%°l+= 0955 YeEWAS™, R2&= 096, 096032, Ri+=
097, 095 uyEsT K2+ 095, 0950w, K4 096, 0.95°]% 1,
RK(R2 + K2)+= 095, 0945 Yetdth. Awe 45 tixzaa 2=vkg] &
T AAED HUbes AluE] B o vsegk AEs Hdow HI7ba el A

gerel Aolo] we 2 Aol JehA ekl

H

(3) AH7HAV)

SH 2D GAFY BAVL St dojuhE Aol A

£
rr
2,
o
lo
()
o



gt H@A S oy 7EA "HelA F4 ASE 2EldttHLee YW Kim JG
1995). AW Absbe] JgFS WA= QAL A 2%, 2ba, 71AF w4,
=

A, Heme 3}3=, pH, &

1.57mg/gel AL, R2¥ 1.23mg/g, R4+ 1.12mg/g, K2+ 140mg/g, K4+
1.29mg/g, RK(R2+K2)&= 1.23mg/glo.2 EF AAsH7|d A9 Aoz

etk Emd AT A7k gEEd A9E Aol §942 AolE 1

TBARS®= AWE# 259 Asatst A=E 487 fl&) A<t o]y
Ao AW At EHE SA-s] el b 2 AMgH e o ®, TBA
TAAYNE 1kge 45 & AF HAFsEE(lipid peroxides)e] 3l &<l
malondialdehyde(MA)2] mgo 2 e T (Melton, 1983). suh(1984)+= TBA
7E7F 1 ol Wl A m=rh ol AEow ol§d 4 glukal s,
2 A3 AF AAF0Y) 543 TBARSZ7I= 040~0.49 mg MA/kg
o7 7hAd s 9A Fd

A7k A= ovasfE W, Ede] 4% 049mg MA/kgelUal, R2+
0.41mg MA/kg, R4+ 040mg MA/kg, K2+ 0.42mg MA/kg, K4+ 0.45mg
MA/kg, RK(R2+K2)= 042mg MA/kg©o @ tlZzio] A7 Htt TBARS
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Table 2. Microbiological counts of Pork Patties added rosemary powder and kimchi powder at phases in

flow chart.

logCFU/g(Mean=£S.D.)

Phase in product flow Food ltems TPC Coliforms

1. Purchasing and Receiving Pork 4.00+0.04 2.56%0.06
Onion chop 2.36x0.10 1.73£0.21

Salt 1.39£0.07 1.15%0.17

Black pepper 1.81+0.03 1.10£0.14

Garlic 2.47%0.13 1.96+£0.05

Bred powder 2.28%+0.20 1.54+0.05

Egg 2.50x0.58 2.12£0.13

Rosemary 2.39+0.10 1.89+0.09

Kimchi 2.93£0.14 1.08+£0.15

2. Mixing C 3.09+0.03 2.25+0.06
R2 2.98+0.02 2.13+0.14

R4 2.97+0.02 2.08%+0.15

K2 3.03£0.08 2.10+0.14

K4 3.08%£0.12 2.07£0.13

RK 3.01£0.02 2.16£0.12

3. Shaping C 3.25+0.02° 2.29£0.03
R2 3.1440.02% 2.17+0.13

R4 3.13+0.04¢ 2.11+0.13

K2 3.15+0.03% 2.16+0.13

K4 3.19+0.01° 2.14+0.16

RK 3.184+0.02" 2.18+0.13
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Table 2. Continued

logCFU/g(Mean=£S.D.)

Phase in product flow Food ltems TPC Coliforms

4. Cooking C 2.45+0.01° 0.00£0.00
R2 2.384+0.07" 0.00+0.00

R4 2.354+0.04°¢ 0.00£0.00

K2 2.43%0.01% 0.00+0.00

K4 2.44£0.02% 0.00+0.00

RK 2.41£0.04% 0.00+0.00

5. Chilling C 2.90£0.01 0.00£0.00
R2 2.87£0.03 0.00£0.00

R4 2.86+0.02 0.00£0.00

K2 2.89+0.03 0.00£0.00

K4 2.90+0.05 0.00£0.00

RK 2.88+0.03 0.00£0.00

TPC : Total plate counts

C:
R2
R4

Control

. Rosemary powder 2%
. Rosemary powder 4%
K2 :
K4 :
RK :

Kimchi powder 2%
Kimchi powder 4%

Rosemary powder 2% + Kimchi powder 2%
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(1) pH

=59 HIME 9 A7)z ©E pHe| ¥4 A ¥= Table 3% Zt},
A A5 =5 JEe pHe C¢ R2, R4, K2, K4, RK(R2+K2)7} 2+2z}
5.87, 5.88, 5.93, 5.84, 5.73, 5.85% ZZwlg] Furo] Hr}dko] Z7}ete] upe}
pH7} frelf oz ol ==uhg 4% 7btol 7 ®& pHE JEHe
W, AR T Hrbe] Frbghel wel pHF fo)H o hAdte] A A
4% H7barel 7B W& pHE YEFUTHP<0.001). A7 3¥el= 597,
5.96, 597, 5.88, 5.79, 591, A 54l 6.00, 597, 597, 590, 5.85, 594, A
#1090+ 6.19, 6.00, 598, 5.89, 579, 591, A% 154+ 598, 596, 6.00,
592, 585, 592% NRA(1992)o14 AAg mAEe] FAA A 7Hsd o
9191 pH4.6~7.00]l 3o, wE AIFFL AF7|zre] A uwret
pH7} M A3 T7tehe 4¢SS BATh Lee YWS Kim JG(1995)9] 224 A]

b A7l SRS A= S B Aol wel pHYF dAadte

M

S A& 2] A9 catheptic enzymeo] 23+ 2 ofn]x=4te] AA(Melo 5
1974), <74 ol @Mde] dFEde] Wt dafd o a4 2 gy
olo] A A (Deymer®t Vandekerchhove 1979)3} olvnj-Ake] Rz 23t
7144719 =% (Bathelmew<} Blumer 1977)2 <l&}e] #%713ko] A4

= pH7b Z7hEvhes waeh QA s,

(2) 224 =(Aw)

=53 E e H7tE 2 A7 mE Aw

o,
M
1%
i)

¥+ Table 33 7t}
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3 BAJAA F SR A, dukAlre] ol Zad HA Aw T2
oL Aw7} 0.85~0.99%0 A F2 WAEFTA o FAA 9ol =t &
A tH(Banwart Gj 1997).

A4 23 C9F R2, R4, K2, K4, RK(R2+K2)9] Awe 2+ 0.95, 0.96, 0.95,
0.95, 0.95, 0.94°]1eH A% 3= 0.95 0.96, 0.96, 0.95, 0.96, 0.95, A%
54 = 096, 094, 095, 093, 0.94, 095 A& 10€e = 096, 0.94, 0.95,
0.95, 095, 0.95, A% 15¥ = 096, 0.96, 0.95, 0.96, 0.96, 0.96°. = A 77|
kel Atel mE & AolE YWEWA gskow, HAAAow Awrb 0.85~

09991 EakH o] WAL FA FAH o] Ee Ao LhEhy

(3) A7k (AV)
A7b= 2 AZ7IL mE =5 dye A ¥
Table 4, Fig. 5 ¢ #t}.

Qo ks §A49 BE A Fol dste] WaE WERA F4

ot
i
=)
El
b
b
=)
oy

2 RAE TR AFY F4 @A dad FEejn, 53] fA9 Al
= YetdlE 7lFe] H Ao AL A5 Ce R2, R4, K2, K4,
RK(R2+K2)¢] 4t7b= 7h7zF 1.57(KOH mg/g sample), 1.23, 1.12, 1.40, 1.29,
12302 dixwo] Hrteut i & A7E BiAT Fo49 Aol=
e A = ookt AR7Izkel Srbekel whet dEad AP A7b



e 272 yEith RK(R2 + K2)& R4 ggoz vre 272 yg
Wtk A% 599 A7k 398, 2.35, 1.96, 2.61, 2.30, 2.080] %S
Ao A= 471, 275, 2.24, 2.80, 2.41, 2.30S YERAATE.
A7) 3ko]l Adell wel FASA Frrete], A 15¥dE 6.005 YERR
th K29 K4 7hzh 393, 3.145 el o, R29F R4 7hzh 353, 2.929]
Rom RKE 3.03S yeWth R4 71 datst a7 Hojuy A% 159
A% 477 3.0& 9A %o, AF7IF Uy M = Fakst a9E
ettt 22epg g AAEES Este] Hre AT e
SRy mxutglE 4% 7Ie Ao v =9 d4tkst 235 dEhdo], R4
> RK > K4 > R2 > K2 22 272 93=d 232 Yerig.

etz Ao 7]dgttiar Hasdt. 22ukgle] stfx o] 9 CarnosolZt
Carnosic acid, A ol %] 91+ carotenoids, flavonoids®} anthocyanins
S ¥3+38l= polyphenols, H]EFY C % E, chlorophyllssol ¢ 3te] =5 3g
Arj7E A" Ao 2 ALEE T

o]+ Kang EZ(2003)%5 ¢ HerbE #H7}st 17|dAE A7tEste] A7tE
A% A3 Herb® H7behx| &2 7|$atH T AWAkstE A skt =
ABet dAet= AAFS BAt Lee 5(199)0] HAE 5o H7Metd s
H A b FEIF meaE dAks 23 A deEte 290 o
AsteE AEFS YERAT 3 Lee 5(1996)2 wrE %79l AXHTF pH 4.2
~ 449 A<=7] AA7F Ak a3t b =A deidual sided, A
oA AFESE AXEFE pHe 422 FAHHO w2 dtstads vebd

Aoz AR ol g A zxvhy Bud AETY At ES o)
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(4) Thiobarbituric acid reactive substance(TBARS)

A7bE B A7 W =5 ¥ el TBARS7FS W3S wugh A3t
+ Table 5, Fig. 63} Zt}.

A Abske] A HE o] & ¥l 9lv TBARSy AWEf A%< AW 4bst
BHE S48t 98 7HE 2 A E s Wl =5 g WAAR
% TBARS A3 A3 Azx FL Ci= 049(mg MA/kg sample), R2+
0 0.40, K2+ 0.42, K4+ 045, RK(R2+K2)& 04202 =4 =H3lo
o] 7R TBARS7Hmg MA/kg) & A A4S =7 tha
= AFS BERou, 7oA Aol= HEUA 2T

QG717 S gl wel Aday gzt A TBARSZE feld oz &
7hebe= A3 EATHK.001). ol ¥ g Ay Witte 5(1970)0] A7) %tko]
3 3gtoll wel TBARSZHZF A& S7kebvbar B st & A4S vyl
Suh(1984)= TBARS7F7F 1 o]d 4 wel A7t gof AHgom o8

<

F ¢l 39 e, Okerman HW(1976)2 1mg/kgel MAE At #H o] o

¢S 7)1Zca sk
A 39 =% g9 TBARSZFE C, R2, R4, K2, K4, RK(R2+K2)7} z+z¢

0.73, 056, 050, 0.64, 051, 0502 EF 1& WA ot A% 549
TBARS7FH= 1.03, 0.62, 0.53, 0.64, 0.62, 0.55% C<] TBARS7}7} 1ol o=
ety AdFHskzlel AgetA e Aem deiwt A% 10€d = 1.38,
0.79, 0.70, 1.00, 0.90, 0.712.=2 Cell o]o] K27} 1°]74¢] TBARS7IE e
o A 15990+ 1.80, 1.10, 1.04, 1.40, 1.28, 0.992 RKE A8 =& o
2o AEdol 1+ Hol A7 AdetA &2 Aoz Yy 2=
nhE] &
37 o xe Ao yEisten, RKE R49t K4 Brp 2 @itstasd
E Btk e dAHg o2 RKR2+K2) > R4 > R2 > K4 > K2 o2

Fst mIh veon, Fke wE feldow s mel EA<

=)

A AAEE A vasge W 2xvleRwe] A7

o

fol
k)
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rlo

A57be el 2xvgE A&S AES AW EY, Sebranek(2005) &
sausaged| Z=vielFEES HUb & le W AL A<l BHA/BHT .t
TBARS #te]l #445E 2L JAsATT 39, Lee(2000) 5% A% 3
(<3
-

AT W] B

o
oY

2
-+

L3 Escalante(2001) 52 beef pattiesol] HAgikstAl=2 &el%l ascorbic
acid, taurine, carnosine, rosemarye 3 7}3t A3} rosemaryE 3 7FsH AT
o] 7} &Aakst gyt = A JEbktha 912, rosemary @t ascorbic acid
S T A AP s a0t AeHe M =8 dakstass o
Elyittar 3kith Bemond(1990)<  Rosemary$} #2  dalgo] 7|24
tocopherol ¥ ascorbic acid &< #H7Ie 45 d4iks 297 Fsdoa &)

gom E AFjor Z=utg|o| ascorbic acidd] £& FTHFUOE F7]4ko]

2 Y8 32 AL FEAE B ofye A e Har deAd &+
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Table 3. Changes in pH and Aw of Pork Patties added rosemary and kimchi powder during storage

(Mean%S.D.)
Storage days - |
—value
0¥ 3 5 10 15
C 5.8740.02° 5.97+0.01%F 6.00+0.04°" 6.19+£0.07**  5.98+0.01*" 28.07°
R2 5.8840.00" 5.96+0.01*®  5.97+0.01™®  6.00+£0.01™ 5.96+0.02°" 71.277
o R4 5.93+0.01%¢ 5.97+0.01%  5.97+0.01™"  5.98+0.02"*®  6.00+0.00** 12.69
P K2 5.8440.01°" 5.8840.01°¢ 5.904£0.01°" 5.89+0.01°" 5.924+0.01°* 50.75"
K4 5.7340.01% 5.79+0.01%® 5.854+0.01% 5.79+0.00% 5.854+0.01% 143.43"
RK 5.85+0.02% 5.914+0.02°* 5.9440.03"* 5.91+0.01* 5.9240.01* 11.24™
F-value 75.417 177.71°7 25.02" 55.89" 70.33""
C 0.9540.00" 0.95+0.00"¢ 0.9640.00° 0.96+0.01% 0.96+0.00* 3.21
R2 0.96+£0.00*  0.96+0.00™*  0.94+0.00®  0.944+0.00"  0.96+0.00™* 51.28™
A R4 0.95+0.00¢ 0.96+0.00** 0.95+0.00°¢ 0.95+0.00%"" 0.95+0.00°" 36.75"
W K2 0.9540.00°" 0.9540.00* 0.934£0.00¢  0.95+0.00®  0.9340.00 46,82
K4 0.95+£0.00®  0.96+£0.00**  0.94£0.00™°  0.95+0.00®  0.96+0.00°"8 27.76™
RK 0.9440.00° 0.95+0.00¢ 0.95+0.01° 0.95+0.00% 0.96+0.00% 3.15
F-value 18.38" 21.4™ 14.23™ 7.65° 36.46"

a)

AB.C

a,b,c

* p<0.05,

immediately after cooking

C (No addition), R2 (Rosemary powder 2 %), R4 (Rosemary powder 4 %), K2 (Kimchi powder 2 %),
K4 (Kimchi powder 4 %), RK (Roseamry powder 2 % + Kimchi poweder 2 %)
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menas in a row followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range test.
menas in a column followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range test.
* p<0.01, ™ p<0.001, ™ p<0.0001



Table 4. Changes in AV of Pork Patties added rosemary and kimchi powder during storage.

mg KOH/g(Mean£S.D.)

Storage days

F-value
0¥ 3 5 10 15
C 1.57+£0.16"  3.42+0.08"  3.98+0.08"°  4.71+0.24"®  6.00+0.32**  137.37""
R2 1.2340.16°  1.514£0.08™%  2.35+0.00%  2.75+0.48"  3.53+£0.08"*  32.94™
AV R4 1.1240.16°  1.35+0.16%  1.96+0.08""  2.24+0.08""  2.92+0.24" 43.22™"
K2 1.40+0.08"  2.13+0.32¢  2.61+0.05""  2.80+0.08"™  3.93+0.16" = 61.48"
K4 1.2940.08°  2.21+0.58"™  2.30+0.08“*"  2.4140.32""  3.14+0.24°" 8.52"
RK 1.2340.16°  1.46+0.16°  2.08+0.08"®  2.30+0.16"  3.03+£0.24°*  36.76™
F-value 2.63 14.44" 238.01° 24.69" 53.39"

a)

immediately after cooking

A,B,C
multiple range test.
a,b,c
multiple range test.

* p<0.05, *xp<0.01, *#*xp<0.001, ***xp<0.0001

menas in a row followed by different superscripts are significantly

menas in a column followed by different superscripts are significantly

different(p<0.05) by Duncna's

different(p<0.05) by Duncna's

C (Control; No addition), R2 (Rosemary powder 2 %), R4 (Rosemary powder 4 %), K2 (Kimchi powder 2 %), K4 (Kimchi

powder 4 %), RK (Roseamry powder 2 % + Kimchi poweder 2 %)
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Fig. 5. Acid value in fat extracted from Pork Patties added rosemary powder and kimchi powder.
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Table 5. Changes in TBARS of Pork Patties added rosemary powder and kimchi powder during storage.

mg MA/kg (Mean*S.D.)

Storage days

F-value
0¥ 3 5 10 15

C 0.4940.01%  0.73+0.04% 1.03+0.01% 1.38+£0.02*®  1.80+0.01**  1646.09""

R2 0.414+0.06”  0.56+0.01 0.62+0.02°°  0.79+£0.00®  1.10£0.01%*  235.42"*

R4 0.40+0.01°  0.50£0.05*"  0.53+0.02°“  0.70£0.01°®®  1.04£0.03**  194.49"*
TBARS D bC bC bB bA

K2 0.42+0.04 0.64+0.02 0.64+0.06 1.00+0.01 1.40+0.01 369.23

K4 0.45+0.03%  0.51£0.01°®  0.6240.02°°  0.90+£0.02°®  1.28+0.04**  558.417"

RK 0.4240.00%  0.50+0.03% 0.55+0.02°  0.71£0.01°®  0.99+0.02"  308.47"*

F-value 2.47 24,14 115.48 1261.097 532.34""

a)

A,B,C
multiple range test.
a,b,c
multiple range test.
* p<0.0b,

immediately after cooking

#%p<0.01, ***p<0.001, ###++p<0.0001

menas in a row followed by different superscripts are significantly

menas in a column followed by different superscripts are significantly

different(p<0.05) by Duncna's

different(p<0.05) by Duncna's

C (Control; No addition), R2 (Rosemary powder 2 %), R4 (Rosemary powder 4 %), K2 (Kimchi powder 2 %),
K4 (Kimchi powder 4 %), RK (Roseamry powder 2 % + Kimchi poweder 2 %)
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Fig. 6. Changes in TBARS of Pork Patties added rosemary and kimchi powder during storage.
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Table 6. Changes in Standard plate

during storage.

counts of Pork Patties added rosemary powder and kimchi powder

logCFU/g (Mean%S.D.)

Storage days

F-value
0¥ 3 5 10 15
C 2.90+0.01"% 3.2440.05°  3.64+0.05°  4.16+0.07**  5.09+0.04*  1370.91"
R2 2.87+0.03%  3.05+0.04*"  3.194£0.03°°  3.40+0.07®  3.68+0.08** 128.5™
R4 2.86+0.02% 3.04£0.07°"  3.13+0.01°“  3.2940.02°®  3.43+0.09%* 70.13™
TPC E bD bC bB bA wokk
K2 2.89+0.03 3.11+0.02 3.21+0.04 3.62+0.07 4.03+0.04 438.45
K4 2.904+0.05%  3.10+£0.02°P  3.204+0.02"°  3.5240.05®® = 3.994+0.06"™ = 411.88"
RK 2.8840.03%  3.08%0.03""  3.16+0.01™“  3.35+0.06%"  3.60+0.09%* = 120.74™
F-value 1.30 12.37° 166.95™* 108.67 309.89°

TPC : Total plate counts

a)

immediately after cooking

AB,C menas in a row followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range test.

a,b,c menas in a column followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range
test.
" p<0.05, ™ p<0.01, " p<0.0001

C (Control; No addition), R2 (Rosemary powder 2 %), R4 (Rosemary powder 4 %), K2 (Kimchi powder 2 %), K4 (Kimchi
powder 4 %), RK (Roseamry powder 2 % + Kimchi poweder 2 %)
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Fig. 7. Change in Standard plate counts of Pork Patties during storage.
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Table 7. Changes in Coliforms of Pork Patties added rosemary powder and kimchi powder during storage.

logCFU/g (Mean*S.D.)

Storage days

F-value
0¥ 3 5 10 15
C 0.00£0.00d 1.60+0.09"  1.72+0.04°°  2.0240.05°®  2.56+0.02** = 221.71"
R2 0.00£0.00d 1.08+0.15"®  1.23+0.15"*®  1.394+0.10*  1.42+0.15% 5.28°
R4 0.00£0.00d 1.00+0.00P 1.12+0.24° 1.15+0.17¢ 1.23+0.15¢ 1.29
Coliforms oB OB bAB bA .
K2 0.00£0.00d 1.1940.24 1.31+0.23 1.43+0.09 1.63%0.05 4.66
K4 0.00£0.00d 1.15%0.17° 1.23£0.15" 1.35%0.09 1.46+0.12 3.04
RK 0.00£0.00d 1.1240.24° 1.19£0.24° 1.2740.20™ 1.39+0.10% 0.90
F-value 6.08" 5.26" 22.45™ 75.81%

a)

immediately after cooking

A,B,C menas in a row followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range test.

a,b,c
test.
" p<0.05,

*

* p<0.01, ™ p<0.0001

menas in a column followed by different superscripts are significantly different(p<0.05) by Duncna's multiple range

C (Control; No addition), R2 (Rosemary powder 2 %), R4 (Rosemary powder 4 %), K2 (Kimchi powder 2 %), K4 (Kimchi
powder 4 %), RK (Roseamry powder 2 % + Kimchi poweder 2 %)
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Fig. 8. Change in Coliforms of Pork Patties during storage.
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Table 8. Score of Sensory Evaluation of Pork Patties added rosemary powder and kimchi powder during

Storage day(Color, Flavor).

(MeanzxS.D.)
Storage days
] F-value
0? 3 5 10 15
cv 4.56+0.73%  4.67£0.71A%  4.2240.44"P  4.00+0.50%"  3.78+0.44°" 3.73"
R2? 4.22+41.30° 4.33+1.22° 4.1140.93° 3.89+0.78° 3.67+0.71° 0.62
Col R4% 3.11+0.78¢ 3.00£0.71°¢ 2.89+0.60° 2.78+0.44° 2.67£0.50° 0.72
oror KoY 6.3340.71A*  6.2240.67*  6.00£0.71%  5.67+0.71%*  5.00+0.71% 530"
K4 5.89+0.78A%  5.78+0.67*" 5.56+0.73*%* 511+0.78%*  4.89+0.78“ 2.97"
RKY 5.67+0.50A*  5.89+0.60"  5.67+0.50™  5.56+0.53* = 5.00£0.71% 3.05"
F-value 18.99"" 21.43" 28.87" 28.45" 19.28™
C 4.78+0.67%  4.56+0.88%"  4.00+0.50°°  3.444+0.53*  2.11+0.78™  21.657
R2 5.67+0.87%"  5.33+1.00*  5.11+0.78%"  4.89+0.60*%"  4.22+0.83" 3.87"
R4 3.56+1.13¢ 3.4440.53¢ 3.33+0.50° 3.2240.44¢ 3.00+0.71° 0.82
Flavor Aa ABa ABa Ba Ca K
K2 6.44+0.53 6.11+1.05 6.00£1.00 5.56+0.73 4.11£0.78 10.66
K4 5.00+1.22" 4.89+1.17° 4.78+1.09° 4.56+1.01° 4.00+0.71° 1.26
RK 6.2240.67%*  6.00£0.50%  5.89+0.33*  5.67+0.50* = 4.56+1.01B*  9.20""
F-value 13.117 11.207 17.38" 21.93"" 11.70™

a)

* p<0.05,

immediately after cooking

#x p<0.01, **x p<0.001, *++xp<0.0001

Y Not addition, & Rosemary powder 29, & Rosemary powder 493, Y Kimchi powder 2%, ¥ Kimchi powder 4%,

o Roseamry powder 2% + Kimchi poweder 2%

_57_



Table 9. Score of Sensory Evaluation of Pork Patties added rosemary powder and kimchi powder during

Storage day(Taste, Texture, Overall acceptability).

(MeanxS.D.)
Storage days
= F-value
0 3 5 10 15
C 5.00£0.71%  5.11+0.60"°  4.56+0.73*"¢  3.89+0.60°°  2.33+1.00*" 21.17""
R2 5.44+0.88° 5.56+0.88" 5.33+0.71° 5.00£0.71° 4.8940.60° 1.28
Taste R4 3.44i0.88A° 3.33i1.00: 3.22i0.83: 3.00iO.87: 2.89i0.78§ 0.62
K2 6.33+0.71%  6.4440.53*  6.2240.44™  578+0.67"  4.67+£0.87%%  11.03""
K4 5.11£0.78° 5.00£0.50¢ 4.89£0.60" 4.6740.50 4.44+0.73° 1.61
RK 6.56£0.53™  6.2240.67*""  6.11£0.60"™  5.89£0.60™  5.00+0.71%*  7.94""
F-value 19.547 21587 25.34"" 25177 18.547" _
C 5.22+0.67°  5.00£0.717F  4.44%+0.73™  4.00£0.71°  2.78%£0.97™  14.537
R2 5.00+0.87% 5.00+0.71% 4.89+0.60%  4.67+0.50*  4.00+0.87" 3.04"
Texture R4 5.00£1.00 4.78+0.83 4.67+0.71 4.33+0.71 4.11+£0.60° 1.85
K2 5.33+0.71% 5.22+0.83% 5.11+0.60% 4.78+0.67%  3.78%0.67™ 7.34™
K4 5.2240.44%  5.11+0.33*®  5.00£0.50*®  4.56%0.73" 3.89+0.78“*  7.93""
RK 5.1140.93"  5.00+0.71"  4.89+0.60"  4.78+0.44"  4.00£0.71"™  3.61
F-value 0.26 0.39 1.33 2.06 3.65 —
C 5.33£0.87"  5.224+0.97"  4.89+£0.60™  3.89+0.60™ = 2.56+0.88%"  19.18""
Overall R2 5.67+0.71%  5.78+0.83%"  5.67+0.71*  5.2240.44"""  4.7840.44™ 3.79"
.. R4 3.56+1.01¢ 3.67+0.71¢ 3.56+0.53¢ 3.44+0.53% 3.11£0.78° 0.76
acceptabilit 6.5640.53%  6.33+0.50"  6.11£0.33*%  556+0.73%  4.22+41.20%  15.047
y K4 5.33+1.00%  5.11£0.78*  5.00£0.71""  4.67+£0.71*®™  4.00£1.00" 3.35°
RK 6.2240.83%"  6.11+£0.78*  6.00+£0.71*  5.67+0.50*  4.89+0.78" 4.9"
F-value 13.93" 13.86"" 21.74™ 21.317" 9.98™""
Y immediately after cooking ¥ p<0.05, *x p<0.01, #=** p<0.001, #xxxp<0.0001
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Fig. 9. Score of Sensory Evaluation Pork Patties After Cooking
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Fig. 10. Score of Sensory Evaluation Pork Patties at Third-Storage day.
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Fig. 11. Score of Sensory Evaluation Pork Patties at Fifth—-Storage day.
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Fig. 12. Score of Sensory Evaluation Pork Pattiesat at Tenth-Storage

day.
Acceptance o f
\
Texture
C : No addition (Control)
R2 : addition of Rosemary powder 2%
R4 : addition of Rosemary powder 4%
K2 : addition of Kimchi powder 2%
K4 : addition of Kimchi powder 4%
RK : addition of Rosemary powder 2% + Kimchi powder 2%
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Fig. 13. Score of Sensory Evaluation Pork Pattiesa tat Fifteenth-Storage

day.
Acceptance Flawar
C : No addition (Control)
R2 : addition of Rosemary powder 2%
R4 : addition of Rosemary powder 4%
K2 : addition of Kimchi powder 2%
K4 : addition of Kimchi powder 4%
RK : addition of Rosemary powder 2% + Kimchi powder 2%
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Abstract

The Effect of Rosemary and Kimchi powder on antioxidative effect

and antimicrobial activity of Port Patties

Oh Bi Se
Department of Food & Nutrition
The Graduate School

Sungshin Women's University

This research was aimed at evaluating physicochemical, microbiological
and sensory properties of quality on pork patties offered from retail and
foodservice facility by adding rosemary and kimchi powder which have
been known antioxidative effect and antimicrobial activity. It is also to
evaluate a synergist effect when they are combined with rosemary and
kimchi powder. First, after rosemary and freeze—-dried kimchi was made
into powder, it produced pork patties added rosemary and kimchi powder.
According to the storage day, produced pork patties are experimented on
evaluation of microbiological and sensory quality, and it could be detected
the optimal ratio of rosemary and kimchi powder when pork patties are
made by measuring the Acid Value and TBARS Value.

First of all, for the Pork Patties, time required and temperature conditions
of the production step were measured and physicochemical quality (pH,
Aw) characteristics and the microbiological quality of production (standard

plate count, coliform count) were investigated.



Secondly, to evaluate the quality and safety of food, the physicochemical
(pH, Aw, AV, TBARS) and microbial(standard plate count, coliform count)
qualities were evaluated by adding rosemary power and kimchi powder,
and besides, Pork Patties were stored at 3'C for Oday(after cooking), 3days,
bdays, 10days and 15days.

Thirdly, from the sensory evaluation (color, flavor, taste, texture, ovaerall
acceptability), the sensory qualities were evaluated according to the
recruitment stock of rosemary powder and kimchi powder and storage

day(Oday, 3days, 5days, 10days, 15days) at 3C.

The results of the study are summarized as follows;

1. As a result of the time required and temperature conditions following
the producing steps, all materials were kept at temperature of below of
7C. In case of pork patties, average internal temperature satisfied with the
standard (74°C). and also, the cooling temperature and time was satisfied

of the standards, being cooled to 3C within 90min of preparation.

2. The results of measuring physicochemical qualities were evaluated
during the production stage. The pH measurement during ingredient and
production process revealed the pH range from 4.61 to 6.72, indicating
potentially hazardous state except of 4.2 for kimchi—powder, which ranged
from 4.6 to 7.0. pH is increased by increasing the amount of rosemary
powder and then pH was decreased by kimchi powder.

In case of Aw, except for rosemary and kimchi powder, bread crumbs,

salt, and pepper, within crude materials and production process, it was



shown the Aw range from 094 to 0.99, indicating potentially hazardous
state that is characterized by the range of 0.85~0.99. The Acid value(AV)
measurement after cooking(Oday) is range from 1.12 to 1.57 mg/g. The
Thiobarbituric acid reactive substance(TBARS) measurement after
cooking(Oday) is range from 040 to 049 mgMA/kg. when compared
additional group with control group , additional group and control group

hadn’t difference in AV and TBARS after cooking(Oday).

3. Microbial tests of each preparation stage showed the following results.
In the main ingredient, ie., rosemary powder, kimchi powder, pork, onion,
salt, black pepper, garlic, bread powder, and egg used for the preparation
of pork patties, the standard plate count was range from 1.81 to 4.00(Log
CFU/g, under unit omit), coliform count was ranged from 1.08 to 2.21.
After cooking the standard plate count was ranged 2.35 to 245, coliform

was not detected.

4. The results of measuring physicochemical qualities storage day are as
follows. The pH compare control group with additional groups, 4% adding
group was presented by the highest pH and the 4% adding group of
kimcho powder was shown lowest level. All of the experiment groups
were entirely tended to increase the pH slowly as a required time went.

The Aw of control and additional groups were ranged from 094 to 0.96
after cooking(Oday), both control and additional group weren’t significant
difference by storage day. Therefore it was included potentially hazardous
state that is characterized by the range of 0.85~0.99.

The AV of control group and additional groups were significantly



increased(<.001) by storage day. The 4% additional group of rosemary
powder had the greatest promotional Synergistic Effects, and the AV
was less than 3.0 during the holding period. In order of the additional
R4 > RK(R2 + K2) > K4 > R2 > K2, oxidation was inhibited, and the
additional of rosemary and kimchi powder made the ability to store the
pork patties to improve effectively.

The TBARS of control and additional groups tended to increase
significantly (p<.001) as storage day was long. Under the same holding
period, the experiment group added rosemary and Kkimchi powder
significantly presented less TBARS rather than the control group. In
generally, as following arrangement, the mixed additional group(2%
rosemary powder, 2% kimchi powder) > 4% rosemary powder > 2%
rosemary powder > 4% kimchi powder > 2% kimchi powder, it was
going to have an effect. Also it could be known that both rosemary
and kimchi powder was able to influence significantly on the

antioxidation of lipid. (p<.0001).

5. Food quality was evaluated using microbial tests according to storage
day. Under the same holding period, compared the difference of standard
plate count of additional group, the number of standard plate count was
decreased  significantly by  adding the rosemary and  kimchi
powder(p<.0001). Moreover, the depression effect of rosemary was
discovered the larger than kimchi powder’'s effect. Since this tendency
occurred in dose dependant , the additional group of 4% rosemary powder
had the most effective proliferation depression effect. In generally, 4%

rosemary powder > the mixed additional group > 2% rosemary powder >



4% kimchi powder > 2% kimchi powder. From this flows, it was indicated
the depression effect for the number of standard plate count.

Coliform counts were not detected by 0 day, control group and additional
groups were significantly increased(<.0001) by storage day. Compared
control group with additional groups weren't significant difference in the
same storage day. (p<.001). Like the standard plate count, it was able to
confirm the blocked effect of growth and developand dby adding the

rosemary and kimchi powder.

6. The results of measuring sensory evaluation according to added rosemry
powder and kimchi powder and storage day are as follows. In case of
Color, additional groups were indicated high score except for the additional
group of rosemary. (p<.0001). This tendency lasted by 15 days.(p<.0001).
Within the additional group, in order of that the additional group of 2%
kimchi powder > the mixed additional group > the additional group of
4% kimchi powder > the additional group of 2% rosemary powder > the
additional group of 4% rosemary powder, it could be shown high score.
In case of Flavor, During the storage days additional groups showed
higher sensory score than control(<.0001). Since the rancid flavour was
increased by the lipid oxidation, the storage 15th days control group got
the less sensory score than others.

In Taste, the additional group combined the 2% rosemary powder and
2% kimchi powder was shown the high score from 0 day to 15 days.

In the case of texture, by 0 day, although both control group and
additional group weren't significant difference, additional groups had higher

sensory score than control for 15 days.



In case of Acceptability, additional groups were higher sensory score than
control. Within the additional group, the following flows could be checked.
RK > R2 > K2 > K4 > R4.

In conclusion, when the effects of rosemary powder and kimchi powder in
pork patties on physicochemical and microbial qualities were analyzed, the
following results were obtained. Firstly, microbial test detected the
antimicrobial effect in standard plate count, Coliform count by added
rosemary powder and kimchi powder in pork patties. Secondly, increased
the rosemary powder and kimchi powder in pork patties given effect the
lower level of AV, TBARS. therefore used for rosemary powder and
kimchi powder can be prevented antioxidant and contributed to the
freshness in meat products. When compared the additional group of
rosemary powder with the additional group of kimchi powder, the
Synergistic Effects of rosemary powder was more effective than other
one. In addition, The experimented group combined the rosemary powder
and the kimchi powder was indicated the high or similar Synergistic
Effects to the additional group of 4% rosemary powder. According to
the results of measuring sensory evaluation, although the holding period
was passed by, the additional group was indicated the higher sensory
score than the control. Therefore, it means that the additional groups are
better properties in sensory than control one. The additional group of 4%
rosemary powder was pretty good at the microbial growth inhibition effect
or antioxidant effect, but it was not suitable to the goal because of the
low sensory score. The mixed additional group(2% rosemary powder, 2%

kimchi powder) which was the second high score in the antioxidant effect



or the microbial growth inhibition effect was evaluated positively in the
interest of color, flavor, taste, texture, ovaerall acceptability. Thus, it
considered that the pork patties added 2% rosemary powder and 2%
kimchi powder was the best way to improve the these effects if they were

produced.
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