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Effect of the Addition Method of Mugwort on Antioxidant Effect,
Total Plate Counts, and Residual Nitrite Content of
Emulsified Sausages during Cold Storage

Young-Jik Kim*
Department of Animal Resource, Daegu University, Kyongsan 712-714, Korea

Abstract

This study was conducted to investigate the antioxidant effects, total plate count (TPC), and residual nitrite content of
emulsified sausage with added mugwort during cold storage. The sausages were of five types: nothing added (control), mug-
wort powder added (T1), mugwort juice added (T2), mugwort ethanol extract added (T3), and mugwort hot water extract
added (T4). Each sausage type was tested in triplicate and assigned to one of five storage periods: 0, 1, 2, 3, or 4 wk. As
storage time increased, the presence of mugwort resulted in decreased pH, residual nitrite content, and meat color (CIE L*
and b*) and increased thiobarbituric acid reactive substance (TBARS) and TPC values. Values for pH, TBARS, residual
nitrite, and TPC decreased significantly after adding mugwort compared with the control (»<0.05). Among all treatments,
T3 was significantly (p<0.05) more effective in delaying lipid oxidation and microbial activity. The CIE L* and b*
decreased significantly with the addition of mugwort relative to the control. In conclusion, the results demonstrate that adding
an ethanol extract of mugwort (T3) to emulsified sausages tended to improve antioxidant and antimicrobial effects and
residual nitrite content during storage compared to the other treatment groups.
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oJsl g3t HuEa Qloma HAZkslAY] o] &
TEa = Aot}

& (Artemistia vulgaris L) =3} &5h= HAH o]
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Table 1. Effect of mugwort with different forms of addition on pH of emulsified sausage during storage at 4°C

Treatments” Storage period (wk)
0 1 2 3 4
Control 6.57+0.03* 6.42+0.02"* 6.33+0.07<* 6.37+0.01%* 6.33+0.03*
T1 6.41+0.11%¢ 6.36+£0.022AB 6.27+0.03" 6.24+0.03°8 6.184+0.02°¢
T2 6.46+0.048 6.35+£0.04"B 6.32+0.02"* 6.25+0.04°" 6.26+0.03°B
T3 6.39+0.04¢ 6.27+0.06"® 6.16+0.06°8 6.22+0.02"B 6.144+0.02°P
T4 6.56+0.04* 6.41£0.01"* 6.35+0.03A 6.35+0.04A 6.31+0.01¢4

Means+SD. n=3

**Means within row with different superscripts are significantly different (»p<0.05).

APMeans within columns with different superscripts are significantly different (p<0.05).

"Control, no mugwort added; T1, mugwort powder added; T2, mugwort juice added; T3, mugwort ethanol extract added; T4, mugwort
hot water extract added.

Table 2. Effect of mugwort with different forms of addition on TBARS (mg MA/kg) of emulsified sausage during storage at 4°C

Storage period (wk)
Treatments"
0 1 2 3 4
Control 0.4194+0.0394 0.448+0.003°A 0.478+0.007%* 0.545+0.006* 0.548+0.006*
Tl 0.389+0.007°8 0.432+0.00748 0.456:+0.006°A8 0.509+0.011°8 0.526+0.005%8
T2 0.388+0.003°3¢ 0.431+0.00748 0.444+0.0068 0.510+0.007°8 0.528+0.0028
T3 0.381+0.001°¢ 0.428+0.00348 0.440+0.009°¢ 0.496+0.006°5 0.516+0.006*¢
T4 0.415+0.005% 0.44440.004°A 0.466+0.0044 0.484+0.026"8 0.526+0.005%8

Means+SD. n=3

**Means within row with different superscripts are significantly different (p<0.05).

ACMeans within columns with different superscripts are significantly different (p<0.05).

DControl, no mugwort added; T1, mugwort powder added; T2, mugwort juice added; T3, mugwort ethanol extract added; T4, mugwort
hot water extract added
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TBARSZEE Al7ke] A=, At 279, 4kAo] &4, g4t S0|dE2| Hst

34| ol JgS Zo] Y=t} (Chen and Wailmaleongoraek 38 AAA] AF Al &9 AF YHS

et al., 1981). GHtHo g 252 A3F7|7to] HHdrE St & AU XA E WAAREANA AAstAA S-S
TBARSZXe| Z7}sl=d|(Witte er al., 1970), Demyer % H|AE-o] W3+ Table 33} 2T}

(19792 A7%717ko] AVAA TBARS7} S7Hek A% 5 B AHgFllA AA7Ize] AistiaA mdETE S
o Aol PRSI Aol TS, 2R, AInEe005), AF 0ol Aol oo gl
dF|= T =R EEOE ATt AR ou ARTIZIe] AN tiRFRET & H7bA v
w2} TBARS Fke] S7F} sldth. Kwon 5(1993)% Lee vAETE Ueido] & 2, F5 HURBEAY dee F
9} Lee(1994)= 21EA] 229 E—Zﬁé}lﬁ: lignin¥-, flavoid, ZE9] H7FAA v AEST) Dkal, ES) JEL 25
phenol 52 ksl 2Rg-o] A1, 53] &oli= polyphenol  FH7FFollA 7HF B s Holx ‘01(p<0 05) VA E
7ol kst gl atakgo] At Adito] Hol 6“35401 A A7 A 2E JeEpITE S5/ SHAET SHARE
DL ST Jung(00hS: % BEE 7K 480l ) 7 Log CRURRH HBeA] o] So] ) 27] B0l
ZTH T} TBARSZEO] Sttt ’3}99\57_, o] = caffeic acid, o371 ARt} 31 tH(Nottingham, 1982). £ A2 A
catechol, protocatechuic acid 52| &4ks} AJHo] o} st Z 4577 2) HETE #1913 OE X7l A 7 Log CFU/g
frelo] Slol F2 s s L}E}lﬂ‘ﬂ = FEEHET 9 e o2 AR 45714 218 7V 7RIS E AlE )
HE FEEIA e axrt $<8kal(Lee et al., 1992)

&3} £9lo] HAg s APAA & FEERY s F OfRI A RHEREC| W5}

&9 AAFATO] 5-7% Fof ek FEEA] FAt 8l XA Az Al &) Al S g2A] A2t
stgo] 58S HAstAtHPark ef al, 2002). 2 AFA F H7IEE AARE WAREA Aeax 4T o
ek FEE] 7 T30 74 W& TBARSEES A REFS Table 49} 2t}

[ = ol ARE

Table 3. Effect of mugwort with different forms of addition on TPC (Log CFU/g) of emulsified sausage during storage at 4°C

oft

o wE AFTNA Ag7ITte] A 5

Storage period (wk)
Treatments"
0 1 2 3 4
Control 3.37+0.01° 3.94+0.06% 5.1740.05%* 5.68+0.15" 7.08+0.04*
Tl 3.36+0.01° 3.59+0.074¢ 5.13+0.10%* 5.68+0.06° 6.8140.09%¢
T2 3.36+0.01¢ 3.514+0.06%¢ 5.14+0.07°* 5.62+0.08" 6.83+0.05%¢
T3 3.37+0.01¢ 3.58+0.034 4.46+0.07°8 4.80+0.08° 6.72+0.04*¢
T4 3.36+0.01° 3.80+0.109® 5.07+0.04°* 5.62+0.10 6.97+0.08%

Means+SD. n=3

*“*Means within row with different superscripts are significantly different (p<0.05).

ACMeans within columns with different superscripts are significantly different (p<0.05).

DControl, no mugwort added; T1, mugwort powder added; T2, mugwort juice added; T3, mugwort ethanol extract added; T4, mugwort
hot water extract added

Table 4. Effect of mugwort with different forms of addition on residual nitrite (mg/kg) contents of emulsified sausage during
storage at 4°C

Treatments) Storage period (Wk)
0 1 2 3 4
Control 7.42+0.12%4 7.16+0.11°* 6.35+0.11°* 5.88+0.08% 5.20+0.16%*
Tl 7.2440.04%8 6.91+0.19"® 6.1440.11°® 5.75+0.059AB 5.07+0.04A
T2 7.27+0.03%8 6.99+0.12%8 6.15+0.03%8 5.68+0.05" 5.43+0.424
T3 7.26+0.05%8 6.90:£0.02'8 6.08+0.05°" 5.68+0.088 4.68+0.058
T4 7.41£0.09% 7.19+0.08* 6.18+0.06°" 5.81+0.0994B 5.16+0.16%*

Means+SD. n=3

**Means within row with different superscripts are significantly different (p<0.05).

ABMeans within columns with different superscripts are significantly different (p<0.05).

DControl, no mugwort added; T1, mugwort powder added; T2, mugwort juice added; T3, mugwort ethanol extract added; T4, mugwort
hot water extract added
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WA ZHAEIIL(p<0.05), T1, T2 L T304 AAAE A
ke Bt thET9F T4RT} opdihed hEefo] e 3
Fe Helo g & Foolu F5 o] HIBHAY ofleke:
2 FE3 7R ofdAIAA TFeAE Hole A

o]t
oFEAAL AR SAIF AtshiA|e} S 1S 93
AREE]0] Skt oFdAFE S 11 2rlo] A4S 7EX]aL Qlo]
YGgt 5 o) Al FHSHE AT dEIERIS A
SIAA W EEIERILEIES 0 ek ofue} o=
A ETHWoo and Lee, 1982). £ A& o)A #7]7to]
A opd Lk o] 7HARRe FA Y Sl ke A
Ao 50%7F AAE AL, ATIRE S Ag s
)37

¢

N

©]+= myoglobin, A"} Z18]31 non-haemoprotein -2 E-2 v}
H-3-517] wjitell F43] At Rus g vk Qo
(Sammet et al., 2006). Jung(2004)S 2> FuhS H7}3l g
A7) 5ol viETEY & £ H7rellA opEak
d TRl FrolFoR At sia, A5 AlE W
oA A FFFE A EA gF flavonoidF(Lee and
Choi, 1993), HIE}T C$} phenol 3FgHE-2] J8kS- W= Ao
AZYEHFaure et al., 1990; Lee ef al., 2000). Park 5(2002)
< & FEEO] oFFA A7 BE pHolA 9] FEF
o] wolgel we} S7kslaL, pH7F &5 oAty Hal
o] =A vehsker, pH7t S7HE Eellee AAad
sl B A3 & el W pHE HYe=w
A|(Table 1) oFEAIARIER0] Yozl Ao g ddwTh

FHo| K5}

F3H AR Az Al Y Az HE oE2A AEg
= A7 RS WA AAds)
o] W3h= Table 59} 2t}

HWEE Yehl= CIE L*gke] A5 Aol Fast
WA BE AegellA sk AEFelaL, A% 0Felle
AeT7E Feldo] Ileu AA7Izte] AuHEA oy
X} 2o Hrprol| A Bekar, o]gh BEke A7 52t
AEE T o] H7H Sl B FEHE 7 Tio)
A 7P e BME 3hE Bolil ok ANEE U=
CIE a*3k A%7I7to] At A Azl S7tst
ATHP<0.05). A 2]77tel] AofA] thz=7-¢} T4el BIs) T,
T2 B T304 w2 Aol =S5 U= CIE b*
e A7zl Aol whet HAsklar, AT tle
A 0Flle thRTollA, A 4F7l= tizT9f T4
= Ago|a, AR 1, 2, 3Fole Ay telle -2
A9l Wsl= ISt oleigt Avh= HAAIZ H7FE nitrite
7} NOZ #s]o] S04 Tl myoglobind} HHE-3F
©F nitrosylmyoglobin®] BA%]o}(Cassen et al., 1979) 5
A FA R Aol o]2|gh &4 wge] Al &
ARl nitriteE & FE=O] o= A% 2RI E A%
7} wolxl Ao g AAEHETHKim ef al, 2002). Yin 5(1993)
2 oxymyoglobints}ol] 23t metmyoglobin®] AJAdL ]
WAkskel BAI7E QAL FAEEHA S Aol whet ks W
=t st B AFA & FEEC] IRISHIEA 7]

Table 5. Effect of mugwort with different forms of addition on meat color of emulsified sausage during storage at 4°C

Treatments” Storage period (wk)
0 1 2 3 4
Control 68.46+0.45 68.14+0.16™ 66.62+0.37"* 65.84+0.26°* 64.43+0.40%
T1 66.18+0.14%B 67.14+0.16™ 65.27+0.17°¢ 65.05+0.04C 63.50+0.38%8
L* T2 67.88+0.64* 67.52+0.34%" 65.93+0.06"8 65.17+0.16B¢ 64.17+0.16%
T3 68.61+0.27* 67.59+0.30"8 66.28+0.07°AB 65.21+0.1295¢ 64.12+0.09*
T4 67.94+0.42% 67.50+0.19"® 66.18+0.10°® 65.38+0.06% 63.97+0.2548
Control 8.05+0.10%* 8.56+0.32% 8.55+0.13% 8.63+0.08° 8.91+0.03*
Tl 7.744+0.0998 8.05+0.10°8 8.41+0.11°A8 8.61+0.09* 8.60+0.08°5
a* T2 7.86+0.04<8 8.08+0.038 8.42+0.06°8 8.56+0.04° 8.64+0.04%8
T3 7.87+0.0798 8.07+0.02°8 8.36+0.05"8 8.63+0.04% 8.67+0.03%8
T4 8.12+0.04% 8.3040.10°AB 8.5240.04% 8.63+0.08" 8.85+0.09*4
Control 8.51+0.39* 7.92+0.04" 7.90+0.06" 7.53+0.43" 7.61£0.08"P
Tl 8.07+0.03%" 8.01+0.09% 7.71£0.19" 7.55+0.34¢ 7.70£0.10"
b* T2 8.00+0.09°8 7.94+0.11% 7.73+0.10° 7.46+0.06° 7.36+0.24°B
T3 7.95+0.04%8 7.96+0.09° 7.70+0.16° 7.45+0.09¢ 7.26+0.14<¢
T4 8.04+0.11°% 7.99+0.07° 7.83+0.07° 7.47+0.11¢ 7.39+0.08°8

Means + SD. n=3

*“*Means within row with different superscripts are significantly different (p<0.05).
ACMeans within columns with different superscripts are significantly different (p<0.05).
"Control, no mugwort added; T1, mugwort powder added; T2, mugwort juice added; T3, mugwort ethanol extract added; T4, mugwort

hot water extract added
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