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Effects of Natural Plant Materials on Color and Lipid Oxidation of Ground Pork
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Abstract

The principal objective of this study was to assess the effects of the addition of natural plant materials on the color
and lipid exidation of ground perk. Ground pork was blended with 0.3% (w/w) of cactus, fennel seed, orange peel, and
rosemary, respectively, and stored for 8 days at 2T. The pH, meat color, thiobarbituric acid reactive substances (TBARS)
values, and metmyoglobin (MetMb) contents were measured. A gradual increase in pH was noted with increases in the
storage time. The Hunter a (redness) value decreased until 6 days of storage, and evidenced no noticeable changes there-
after, and the cactus evidenced significantly higher a values than other groups over time (p<0.05). The TBARS formation
was effectively inhibited by the addition of rosemary for 6 days of storage, reflective of strong antioxidative activity
(p<0.05). The antioxidative activity on the lipid oxidation of cooked pork patties was noted in the following order:
rosemary, fennel seed, cactus, and orange peel. The MetMb contents increased according to storage period, and no

significant differences were noted among the meat patties.
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o] 2. o] S ol 514 vk Al AlE LAE o8 2 5]
A% F2AS o8 FE Aot AF 2AF AW $AF
o ATk AW AdoR 47 AHE Thseka A4
wdel 7HXa sl 71k 8 e Eae
Jung et al 2004).
W ﬂéﬂ 4 5 e
= L , Bzake] 58 B
Fel 2 2 =8 drietn L§% %“’o}m/ﬂ L

Akl G AR wAle R AEaA il

oA

o gE X

2l =



960 BRI I B Kool A HEER
M2 ol dHiy nmol|A T2 EE 243515} Thiobarbituric acid reactive subs-

1. M2

B Ao AL3 Az Wd F(cactus, A|T4Y, ),
WA =(fennel seed, McCormick & Co., MD, USA), L#:X|H
(orange peel, Herb & Natural Food Co., CA, USA), 2Z=u}g]
(rosemary, McCormick & Co., MD, USA)E A|FolA 48}
o] E47](Hanil, FM-909T, Korea)Z #213F ¥ 35 mesh?]
A g B8 A2 gheo] WE(-200) Basty Ao
o] &3ttt

2. =% l‘LHEI M=

TARE & 24A13t0] AA] g H=]e] H
A7) %= Eﬂ/\l A &N FhsA F
ding cutter(Rival 2275WP, USA)Z #42+ & u
Az, A, 222 F9 +2<
ZYzy &3t 25 g E(A7 5 emxEo] 0.5 cm)oll B3 A
Fald Hel = Xﬂg-o}‘ﬁ‘:} ol2 Ek=H HAld Eol poly-
ethylene bagdl] ¥ F WA 2=20)dA 8Lt A3sld
A 2d o FA AF S AAET 3, 2 =5
WA &5d] 347 A F 75T water bathol| A 2087+ 714
g ohe A 2ollA 3083 2133 bage WA B THA] B
A7 MR ksl A9E S A

l

0

W

= =x2| pH &H
B4 £%5 10 goll 5 90 mLE 7131 homogenizer (Omni
International Inc., VA, USA)Z 303t 72313t & pH meter
(Level II, inoLab, Germany)E A8-3le] pHE 73313 th

4. 2 == FHME FH

24 £5 199 Axe AXAJX 777, Juki, Japan)E At
4-3l] L(Lightness), a (Redness), b (Yellowness) k& =733}
Fek g A 3709 HEE AR & e ZHz o
E AHE 39 S5k o] Bk A& o] u
FEF W] Y=ke 1= 98.50, a= 0.07, b= —0.40°] 1t}

5. 24 =& 2| Thiobarbituric Acid Reactive Substances

=X
o

B4 8 10 goll /5 25 mLE 78l dR3e &
10% trichloroacetic acid (TCA) £ 25 mLE 7}t £33}
3 filter paper (Whatman No. 2)Z2 ]33} o] of loj|A]
4 mLE #3l] 60 mM thiobarbituric acid (TBA) - 2 mL
£ 931 water bathollA] 1083 71T & A 20f A Yzlsj

=
=111
R RS

37 (Smart Plus SP-1900PC, Korea)Z ©]-&3la] 532

tances (TBARS)¥ mg malonaldehyde/kg meat= AlAkste]
iR, EFZH 22 1,1,3,3-tetracthoxypropane(TEP) &
AH2-8F tHOuattara et al 2002).

6. 24 =82| Metmyoglobin &2F £&

B &5 5 gol 0.04 M phosphate buffer(pH 6.8) 50 mL
(sample : buffer = 10 : 1)Z o] T2 3}3 F 8,000 rpmell A
L E-g 8 ’\}—i-"“—c" filter paper(Whatman No. 2)Z |
38 F Chaijan ef al(2005)¢] HPEol ma} 525, 572 2 700
nmolA FBEE 2% 3td metmyoglobin(MetMb) 3&-S 7|
Akt

7. EA M|

B 28le] 2pa BAL SPSS (Statistical Package for the So-
cial Science, Version 12.0) 4] Z2I¥-& |83t Ll
2] BAFEAM(one-way ANOVAYS 2AAEH 1, A3
$-9]4 € Duncan's multiple range testZ 77 3t TH(p<0.05).
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Fig. 1. Changes in pH of raw ground pork added with
natural plant materials during storage for 8 days at 2C. CA:
cactus, FS: fennel seed, OP: orange peel, RM: rosemary.
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2k31 8} tHChaijan 2005). 2 B2-S H718 o) pHE A
8

713 Bt Aastit A% 8FE FEldvia 2
St (Jung ef al 2004), T7F BLS U8k A2 &
sEle A% 713%el) wet pH7E Zadiivin Raslsd
(Kim et al 2008a). 7)EAMS H7keh obd £ 735l
A% 717 B BE AlRolAM pHEl WEly } AA ¢
8k (Yoon et al 2004) £ 233} z}o]E BT}
al(1998)% gAkskA 71 "7bd X817} mzs 9} H] w3k
pHAlA #HQ1 Zol & YehliA] Y= A& &A1 F2| pH
o 92 FA Fethe vl Hrbee) 7|18 210 2
He Aelga adet, & Ao AME A &4 Ho)
7= 27 vlwste] pH *ol7t gle Aoz 2 o o] %
e Btttz ok

f;
e or & s

.= =89
A8 228 e A
WA AAAQ §9
2t} 422 Jeh) 49.88~5522%
A 87t zpol 7t %’12144 A% 7130 FVel wet gz
To] Lge 12338 Zvlsle AR 6LdE 61.030.8 A7}

T2} 49.88~55205 0 folH o2 A JJENHTHp<0.05).
1 o] % Lgke AAdbr] AlEkste] A%t 8ol 51.04~58.48
o] M9 E vEpfo] Alg7te o4 1 Apol7} giRict A4
=5 e a2 A% 27] 22ukg] drH 8012
7 weka, hdx A7 16,982 7 B0 THp<0.05).
A 647 ANEE A A 02 Fhshe AT Ho W)
Wz A7 13972 9A 7P &2 @ Ve, 1 o
o= AAE, AINE, 22ul] HrHrF 47 8.07, 738,
6.925 vehyon, izt 6.542 7T v JElgth o
o] F agte & WZE Ho|A| ol A4 8Yl= 6.49~14.69
o] M91E Jehie Wdx M7Vt g2 Hrbge) v
FoHo s 2 ANEE Ui E(p<0.05), ol Wd
o] He&o] JFE & Aolg} Atk FA=S UrE}lHE b
e A 0o A A dA =7} 242t 1259, 12.2
2 o2 b viste felHo R e s UrEhﬂ%li
(<0.05), o1 3 AT A% 447 A& AT A 6L
7] Thd F7FeE bRk O o] FAaE] AlRske A%
glo= 2= Ayl A §9AQ) zto] glo] 10.58~12.72
o] & VERNIT) Park & Chin(2007)S EER}ES 7}
st A2 SSEe] WA A mE Ax dsE 4
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Table 1. Changes in color of raw ground pork added with natural plants during storage for 8 days at 2°C

Storage Groupsl)
days Control CA FS OP RM
0 55.22+0.53% 49.88+3.39° 52.78+1.10° 56.10+1.01° 53.95+0.69°
2 57.91+1.10° 52.36+0.01% 53.5622.31% 55.100.58" 51.91+0.40°
L 4 60.54+1.56° 53.03+1.84° 54.77+037° 52.38+0.19° 52.02+1.63
6 61.03+1.04° 49 88+1.25 54.57+1.70™ 55.20:0.28° 51.41+1.86™
8 58.48+1.68" 51.04+2.95° 57.77+0.13° 55.06+0.98" 53.42+2.54°
0 10.44+0.16° 16.98+1.18° 11.8340.26° 11.40£0.32° 8.010.04°
2 8.25+1.13* 16.52:0.50° 10.47£1.20° 11.0540.17° 7.7240.11°
a 4 7.98+0.08° 15.04+0.12° 9.53+0.21° 10.42+0.30° 7.300.03"
6 6.54+0.76" 13.97£1.31° 7.3840.29° 8.07+0.06" 6.92+0.21°
8 6.49:+£0.04* 14.69+0.57° 7.2740.11%° 7.87+0.86° 6.96+0.33®
0 11.1120.15° 11.19+0.10° 12.2240.22° 12.5940.01° 11.17£0.27
2 11.34+0.55° 11.74£0.27° 12.840.30° 14.47+0.46° 12.53+0.65®
b 4 12.40+0.97* 11.50+£0.30° 14.39:£0.40° 14.03+0.39" 12.09+0.79°
6 12.810.94° 12.18£0.37° 13.11£0.32° 14.24+0.43° 13.2740.25°
8 10.64+0.13* 11.69+£0.31° 10.58+1.36 12.2241.97° 12.72+1.66
D CA; cactus, FS: fennel seed, OP: orange peel, RM: rosemary.

Each value is meantSD.

% Means with different superscript in the same row are significantly different(p<0.05).
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T2 A3} Wegrell Zol7h lla, At $NEE frold
o2 Zhadhe A3 BT 53tk Kim er al(2008a)2 ©
T A7 v EAE ] WEiF AN gho] WA 7|3kl
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< YERRIAL, ol2A 25 Jgd FrlE s B4 F7l
el o Ae ¥ 548 deie A& 2dFa gl
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3. 24 =29 TBARS szt

AE SAE AR 2 =52 B A%sHHA TBARS
#ke] ¥isle 243 A3 Fig 29 2ok A% 2714l=2.16~
341 mgkgE WEHAL, A% 713t wtel A8 St
A% 4delE 229t HI7F 2.05 mgkg o2 71 Yol
AE A3l A B £ A2 Jelgn, I theoz Ay
A=, QAR £olUthp<0.05). I °)FoE 5 el W)
o] A|A e AlEEo] A Yol HAWA =9} 22y
2] H7kEe] TBARS#®| 22} 3.12 mgke?} 3.41 mgkgo =2
HZT9] 4.66 mgkgETt Sol A3} oA A7} Y= Ao
vephston, A4 gdell= WA= Hrle] TBARSHC]
409 mgkg S 2 713 YA Ve R(p<0.05), 2=0}ke] A7}
T3} QAAF Akl Zhzh 5.23 mgke, 5.51 mgkg o 2 o
279 6.02 mghkgEh A VJERG OV #9]4Q] Aol= /L
Atk & Ao 2183 A E A F Z22ukele SAFd)
A7} Al A 4bekE At BarEo] 9l=Ul(Formanek
et al 2001, Nissen et al 2000), °]= ZZrl2]dl| /-2 poly-
phenol A3 %-0] 418} wh-g-o] odl= Feolu} Cu 59| &4
ZAZel chelateE 3/3317] vlito|gkar 3159 thFernadez- Lo-
pez et al 2003). DA == rutin?} quercetin 52 flavonoid
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Fig. 2. Changes in TBARS of raw ground pork added with
natural plant materials during storage for 8 days at 2. CA:
cactus, FS: fennel seed, OP: orange peel, RM: rosemary.
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o] EAsle] gitsl B3-S JeEpdthE B i(Mateljan G
2008)7F 313, ol= & A3 Ao e ERlo] KUt g
H, oAx By Wd o= 2z}t thetal flavonoid A Eo] ¥
FEo] e Aoz B yH=u(Manthey J 2001, Jeong et
al 1999), £ A7olM= A 4ks} A E77F v|v|gk Ao
2 Ho} o529 Hr} Feju} wxol g A dxe] 2o F
Aoz ALRET) Park & Chin(2007)& EEASE H7t &5
HE)e] Hf, A 717to] AHg] wat TBARS #el S7t
st ot w257t Wl TBARS #9] F7Heo] @A vt
PYoin EslEth Kim ef al(2008b)S €% X EvlER
2 A7 ESUE A A A A B3 Skt Ha
39T} Han er al(2003)2 &%9] ¥, 7], ¥aE &5
Zrz} Arpsta A% 71kt uwhE TBARSS &2 Hlwgt
A, o] 7P AnF oz A Al E AAsIv R E1
39T} Byun e al(2001)& o3t vl nls FE29E 7}
7} H713F E5<] TBAgto] ti2THr} Yo} npgo] A0k
AskE AAAZHT Rasksitt

B =58 71948 3 W A7AsHAA TBARS &2
W32 243 A7 Fig. 30 VEhd vle} o] U3t A%
71ZHs B3k A Aks) QA Bk 22=eR)7) 7R 579
R, 2 R HdA s, Wd 2 o AXF Fo| Y Thp<0.05).
zzulglol HdA=E A B =8 AglAE a34<
absl A 2H8-& v, 71EA e T fake B
< Yehlo] 71dA 22 Q13le] olEe] il o] FAEA|
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Fig. 3. Changes in TBARS of cooked ground pork added
with natural plant materials during storage for 8 days at 2C.
CA: cactus, FS: fennel seed, OP: orange peel, RM: rosemary.
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o] Z71ehs A ZIKim et af 2008, Koh ef al 2008)
s #do] e Ro® HojAd, F/H49 A7t e
A2 Alsdnt a2y A& A% Al B} TBARS @& 2
zukg] H7TE AYst, S Fvle] dAgs AHo
AElE 22082 & 5 Yt Times & Watts(1958)& 71
* W% F TBA %k—"c A8 27kt Easle] B A3
o} FARE AL dehich

4. 24 =29 Metmyoglobl EE;]

Az 2 E AUk B4 B85 I AR MetMb
o) ¥islE S4% A7= Fig 49 2ok A% 27)¢lE 29.10~
33.80%2] AR el A% 717to] oo wet i
ZpolE Jovt AWA o g Z7h FAE Holn, #a} g o
£ 38.02~55.09%% ==ule] A7l 38.02%, Bdx A
7H7E 55.09% % GERg O, Al Tkl felAQl 2le]E
UATE Chajjan e al(2005) Ex| 9} 15015 WA 24 5
< T A% 7I7te] Aol whl MetMbe] o] 27}
ST Easte] & Aol Aol fARE A4S Uehy
Ak A, Kim ef al(2004) 52 71 EAH600 kDa)ol
A Aste] A AT MetMb FHako] iz TR}
fFrelF oz gttty B skl o™ Tang er al (2006)E tea
cateching 200 mgkg meat® H7}s+ -5 sjE]e] WA A=A
Z MetMb ko] tjz7H T} '54%%;] AR o, 400
mgkg °l’d HA7FIAE A-folls RelFe Ao} givtn
Bugtowx Hyjake] wal Eﬂrﬂ gE s ¢ 5 st
MetMb-2 OxyMbe| 1} deoxyMbe] 4t3}E|o] A E =), o]
+ myoglobin®] ¥-2} 72 5 heme ring2] FA1%-o] 1= Fe
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Fig. 4. Changes in metmyoglobin of raw ground pork added
with natural plant materials during storage for 8 days at 2C.
CA: cactus, FS: fennel seed, OP: orange peel, RM: rosemary.
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o] F& Aol A Fe' dEl = Aztg oz 2Ag mA
(Jeong et al 2006), 21/3-5-29] MetMb2] &3] 40% ©]/go]
HH FF X7 AdtE o] AHAES FeE AYA "ot
1 BN Greene et al 1971).
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