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Abstract

This study is aimed at examining the usefulness of mugwort as an alternative of western herb by making widely known
tomato sauce with mugwort powder added, the ingredient that has a bio-active substance. The control group showed the
highest percentage of water from tomato sauce, 89.24%. The sauce with mugwort added in by 2% showed the lowest pH,
4.55. The brightness L value for chromaticity got lower significantly (p>0.001) as the amount of added mugwort increased,
and red a value and yellow b value were high in the control group for 18.06 and 16.84 respectively, and got reduced as
the amount of added mugwort increased. The salinity was the highest in the sauce mugwort added in by 2% for 1.02. Sugar
content and reducing sugar were the lowest in the sauce mugwort added in by 2% for 9.49 and 56.01. As measuring total
count change, no microorganism was found until 10" day of storage, and was 0% 1.7x10° CFU/mL on the 15" day, and
no microorganism was found in the 1.5% and 2% added groups. Lastly for 60 days of storage, the control group without
mugwort showed the highest microorganism count for 3.1x10° CFU/mL In a sensory test, color was in the 1% added group
was 5.28, higher than the control group which showed 4.78, but there was no significant difference. Taste was rated most
highly in the 1.5% added group for 5.65. After taste was also rated most highly in the 1.5% added group for 5.8. Overall
preference was the highest in the 1% added group for 5.79. From the results, tomato sauce with mugwort added in showed
the high storage capacity and was rated highly in the preference test. The possibility of the alternative of western spice
and the potential to use Korean spice for other western spice were observed again.
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E3] A o]-§&o] 7P £ cisH lycopene o2 9| AHEH-S
S7HAE o Qlth(Shi & 2004). #9 29| EntE &4 7
A= antonio latini7} YEZ&|o| A EH3StE la scalco alla
moderna’Zh= KA Fobg 4 l=d), “F o2 Ent
ESHE B 258 AEAS WL EA A S A &
et 13, 8BS A derh 97 &5, SRS,
AzE Y3 4o wERHR 71EHo] YUtklee YM
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AAHHA oJofFo|vt SPFE, Hl&r, S8 5 4T 4
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3. EOIE 2A9| HZE

EutE A9 AR 7|2 Kim 5(2010)7} Kim & Yoo
(2012)9] APAFE FA ko] Azt EntEE 70
A ANE Fol e Aol WAl A, EvtE E& 7
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A8l 2EE 29 150 mLof| thAl mhso] HaEhe Aol
2o s Yol FUe i Be Fo edrhes
Yok I & BEutkE 3,200 g H54= 1,000 mL, EA5¢
2 g& WA FEANA AT B¢ 7HEE Aok 7FEAIREe]
o HS O &gy $55 93, o7 "o Audd 29
BulE 420 189 A3} 7|SES WA R v]go]
o, EobE A\5jo) et ofe] BAE AmE Au, ool
H&o] BEHLE 49 1% AFoA &S EvtE tfH] 0%,
0.5%, 1%, 1.5%, 2% Y] 7}A] 2.2 H713t & 1587 ¢
FEOA 7HEsta, & Eofl 1AZE Fet 4§ A E8|JTh
EulE 229 A7 vjgu|et A% 132 Table 1 2 Fig.
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Table 1. Formula for tomato sauce with mugwort powder

Mugworts powder(%o)

Ingredients

0 0.5 1 1.5 2
Whole tomato(g) 3,200 3,200 3,200 3,200 3,200
Onion(g) 250 250 250 250 250
Garlic(g) 30 30 30 30 30
Olive oil(mL) 150 150 150 150 150
Mugwort(g) 0 16 32 48 64
Salt(g) 25 25 25 25 25
Pepper(g) 5 5 5 5 5
Oregano(g) 5 5 5 5 5
Bay leaf(g) 2 2 2 2 2
Chicken stock(mL) 1,000 1,000 1,000 1,000 1,000
, g2 #ste] 3600 pmoll A 1083 AyEeIshe] A5 AT
e o it ol 2 F/5H, 025 m WEASl |2 ofsisto] G AHARN,
— P HIO31100, Italy) & AMg3Fe] 38] W02 2435 Haghe

‘ Sauteing ‘

}7 Add tomato, chicken stock, bay leaf

Simmering at 85C for 1 hour‘

Add freezed mugworts powder
(0, 0.5, 1, 1.5, 2%) and add salt & pepper

Simmering at 85C for 15 min

‘ Cooling at 1 hour ‘

‘ Mugwort tomato sauce ‘

Fig. 1. Procedures for preparation of tomato sauce added
mugworts powder.

. &2 Il EOIE AAQ| E2|X EM £F
g AN Enbe hne] SRS 7 AR S g
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Inc., Cary, NC, USA)E ARgsto] H+tdt #EHAE T3},
ANOVA testE $F & AFZ 732 Duncan's multiple range test
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Table 2. Physical properties of tomato sauce added mugworts powder

Additional ratio Moisture contents

Hunter's color value

Sample %) %) pH L . b

0 89.24+0.12*) 4.87+0.02* 42.44+0.20° 18.06£0.16* 16.84£0.16°

0.5 87.55+0.17° 4.77+0.02° 38.99+0.14° 16.03£0.10° 15.2440.18°

N}i‘;g\;’gjs 1 86.0420.09° 4.69+0.02° 37.490.19° 13.2240.15° 12.9740.16°
15 85.17+0.08° 4.64+0.02° 36.40+0.19° 10.84+0.14 11.3740.19¢

2 84.5340.15° 4.55+0.04° 34.1320.13° 9.39+0.45° 10.7420.20°

F-value 689.53%**) 94,943 967.115%+* 686.580%** 635.513%**

Y Means+S.D.

? Mean in a column by different superscripts are significantly different at 5% significance level by Ducan's multiple range test.

3 #%p<0.001
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Table 3. Chemical properties of tomato sauce added mug-
worts powder

Table 5. DPPH free radical scavenging activities of tomato
sauce added mugworts powder

Sample éiﬁgl((;:; | Salinity ° Brix Rei;lrng
0 0.91+0.01"° 10.10£0.02* 62.67+0.57*
0.5 0.93£0.01°  10.05£0.03° 60.34+0.33"
l\gzizzr“ 1 0.96£0.01°  9.89+0.02° 58.7240.33°
1.5 1.01£0.02°  9.61+0.04° 56.93+0.11¢
2 1.02£0.01°  9.49+0.05° 56.010.16°
F-value 56.974%%¥5) 213 323%%% |83 402%**
Y Means+S.D.

? Mean in a column by different superscripts are significantly
different at 5% significance level by Ducan's multiple range test.
3 *p<0.05, ***p<0.001

3. MEI|ziol| w2 DjME & P tﬂi}

% B A7IE BEute 2485 4TCoA 6047 A5t
HA] 0, 5,10, 15, 30, 60Q ) F 9] HIE é@ﬁi A=
Table 42} Zt}h AA 10L7}A = u]xggo] AZEA ggro
o, A%} 1529 0% 1.7x10° CFU/MLO| 3L, 1% H7pt 3.2x
10° CFUmML7HA] u|jEo] AEE o}, & AJo|E Kol
BTk 1.5%, 2% 7Rt = =] ASEHA Foioh
30, 600G A= Qo Aot up7 kA 2 &9] H7leFo| S
5 e T A58 HEO| oo, AFTHLE 60
] A% A &2 JA71ekA] g2 diz7o] 3.1x10° CFU/mL7}
A7 AL 2.8x10° CFUMLE 718 WA
3ot dukA o2 &9 HrigS Gt EvtE A
AA7|17ko] soldel wet & #47t S71ske W3t Q)
Aoz S ol &5 H7IE FEHYY A-HJung
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4. EOIE AA9| DPPH free radical 27| &M
& Bako A7)et BEnlE A2 DPPH free radical 427 24

Sample Additional ratio(%) DPPH(%)
0 16.11+0.12"¢
0.5 20.57+1.61%2
l\ngsg;’f | 25.8240,56°
1.5 27.86+0.56°
2 31.911.33°
F-value 115.16%++9
D Means+S.D.

? Mean in a column by different superscripts are significantly diffe-
rent at 5% significance level by Ducan's multiple range test.
3 #p<0.05, ***p<0.001

ZA3}l= Table 59 Zth DPPH free radical &4 &
gL g x2o] 16.11%2 7FF won, 2% &8 715t
EntE £271 31912 7P =4 vebgth 22]al Hrkgol
S7HEE A& bl F93(E<0.00D)3] 2ol & Kol &
ot B0 Hriko| WhE EntE &0 udE 24 9
A (Kim & Yoo 2010)9] ATollA 3B HrleFo] w
o}24=2 DPPH free radical 27 &4o] Z7}atgcts At
Ao}l AR5 om, Kim 5(2002)2 AEH 9 & Zads
g Azl 3o 28 Alolofls DARE AuEATE Yol &4
His 3] =842 ARFolso] EolXtky H kgt

A4 0] FHAbe it iAol e A-H(Choi SR 2008)
oNA A% & Eevs T 787672 R Al7]9
A, T4, E7100 webA A& Zfol7t Wol ik TR ol
Ae HeF dtEd SR eol=rt 29 S A=,
olg3t el o|EEL F4F L H|FEAFoR A}
Bk and o AAsty, BlEl ERGh &2 kst &
IS Y
5. = &HJISI0 M|ZESH EOIE AA9| ZHsHAL

& BUS HKe EntE AA9] AL AT Table
63} 2k Al(color) 1% H7HEo] 5812 7HE #8ke, Al

Table 4. Change of the number of microbes(CFU/mL) of tomato sauce added mugworts powder during storage at 4C

Additional Storage time(days)
Samples .
P ratio(%) 0 5 10 15 30 60
0 N.D.* N.D. N.D. 1.7x10° 6.4x10° 3.1x10°
0.5 N.D. N.D. N.D. 2.5%10 2.6x10° 3.2x10°
Mugwort
UEWo 1 N.D. N.D. N.D. 32102 1.6x10* 2.0x10°
powder
15 N.D. N.D. N.D. N.D. 3.3x10° 3.3x10*
2 N.D. N.D. N.D. N.D. 2.5x107 2.8x10*

* N.D.: Not detected
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Table 6. Sensory characteristics of the of tomato sauce added to mugwort powder

Ratio of mugwort powder(%)

Sensory F-value
0 0.5 1 L5 2
Color 4.91+1.45 5.16+1.20° 5.28+1.48" 5.81+1.62° 5.44+1.36° 0.62
Flavor 4.78+1.25% 5.2141.14° 5.61+1.16° 5.79+1.34° 5.95+1.34° 1.51
Taste 4.47+1.07° 5.4241.07% 5.19+1.10™ 5.65+0.97° 5.49+1.08° 2.09
After taste 4.62+0.84° 5.43+1.07° 5.37+1.16% 5.81+1.14° 5.2240.92% 1.76
Viscosity 4.68+0.95° 4.89+1.14° 5.12+0.99° 5.83+1.23° 5.19+1.29" 1.46
Overall acceptability 4.26+1.03° 4.71£1.06% 5.79+0.92° 5.48+0.92° 5.61+1.51° 3.35

Y Means+S.D.

? Mean in a low by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.

& Zbof| RAQ Zol & HolR] gkskrh. &Fw|(flavor)= 5.95
£ 23 2% ko] 4782 HQl tjxol Bl =tAIRt
g o)Al zpol= glglom, Thtaste)S 1.5% A7HEo] 5.652
Solzxoz 7F &9, 2%>0.5%>1%>0% ¢o 2 Fe A
S5 B} Slulafter taste) 522004 5.8 02 =2
713 =5 B Hh X (viscosity)= 5.832 Rl 1.5% A7}
o] 4.68= HQl thxtol v oy, FA Zpol= B
oA Y5t WAL 1SS & W 2F a2 o
o foIH02 e TG Berip00s) BAL S

2 1% H72o] 5792 7 9o, 29%>1.5%>0.5%>
0% 202 A BT, & AAAEZ IHe Fol
2e)4) gsieh

rH

B dpoAL gulz oz da g3 EntE AA A
gy 2de 7 —ﬁ:—% H7)ete] BEnlgE AAE A xs}e]
olof w2 o|3teta BA3 AL AHE Bk £&
718t BEotE AA9] Jjute] 7|25 9} thoksl AA Fgt
ohe mAYEtIAL BHATh &) HIIEKO, 05, 1, 15, 2%)& &
gJsto] BEHLE AAF A|RE o, $8, pH, Ak, F=9
T=, UG, A7 ;e ndE F o2, TS
AABHE L, A= O3 2tk BolE A0 RO g
0] 89.24%= 7H E=A UehgeH, pHe 2% 4% 7t
g o] 4552 7P RA Uehdth MEojlA PE L3 &
o] Hrho] B7HESE f9F o R wobg i, AN agidt
S E bz 2o 18.06, 16.84% h——omuy 20| A7}k

o] Zrlsta2 ZhASIATE dEE 2% 22 718 Ao 1.02
2 7P 3o, Aol 57}6%—% o H(p<0.001) 02
ZolAth d= =4 A} 2% &S HUE Aol 9497 1
wokth ST T3t 2% 22 HrKsE Ao] 56012 7 WA
UEbgT 4TCeollA 6043t A7t A 0, S, 10, 15, 30, 60

o & 3] Wl 24U Ak AR 0 o8
Z5)R] ggrom, AR 1590) 0% 1.7x10° CFU/mLo| 3

5%, 2% H7HEolA= AEEHA GUth HFHe= 60°‘
AR} A] e H7bekA] ke gz o] 3.1x10° CFU/MLE 7}
Z Wron, 2% 7oA 2.8x10° CFUMLE 7 2|
A<= % th DPPH free radical 2A &% tZ2+0] 16.11%
2 71 2o 2% &2 HUI3 BEulE A4V} 3191%=2 7}
2 =4 Uebdth 283 Arre] S S A& 7l &
A (p<0.001)21 o5 Holm Fopglrh TazAllA A
(color)& 1% A7l 5282 4918 HQl tiztof H|3 =
row, Fuj(flavor)= 5.955 Rl 2% H7IEo] 478 X<l
2ol Bls =RAIT F2F 2l Zol= YU SHtaste)S
2 1.5% HA7}o] 5652 7 =& HyE wgkth H K after
taste) T3t 1.5% 7o) 582 7 A HrtEHeH, A
T (viscosity) ESF 5.835 HQl 1.5% A7l 7Y =94t
AAAQ 7|Z 5L & 1% H7HEo| 5.7982 7 &=9kt}). o]
2] Aol &5 H7I% BEntE i AR 0] FYE
i, 715&oA w2 B7HE ST o= A FAr
qAA S 7Hs A e AFY aio= LEuEtolA U
QL FARS o]_Q.‘S‘l— 29l FleAe A W 2 5
USNTE EFF £ M7 Ao mAE S A FEo] A=
Aow, Hr) BEotE A0 A4 gt kel & &
37} Qe Ao AR Eg WA Zajeh AP E}
S Hlgo g 1.5% FE &2 Hrlsts Aol M, A=, o,
S5 AR 7| EE BRA & HAE Uiyl 24
o] #rlepolet Azt

References
Association of Official Analytical Chemistry. 1990. A.0.A.C;

Official Metod of Analysis, 16" ed. Wasington DC
Baik YK, Kim SH, Park IS. 2008. Quality characteristics of



1012 A - Al - Aes LERER DT

mugwort-tofu with various salts. J Korean Soc Food Sci
Nutr 37:1307-1311

Choi IK, Lee JH. 2013. Quality characteristics of Yanggaeng
incorporated with mugwort powder. J Korean Soc Food Sci
Nutr 42:313-317

Choi SR, You DH, Kim JY, Park CB, Ryu Jeong, Kim DH, Eun
JS. 2008. Antioxidant and antimicrobial activities of Artemisia
capillaris Thunberg. Korean J Medicinal Crop Sci 16:112-
117

Han KO, Choi IS, Lee CH. 2006. The physicochemical and
storage characteristics of sausage added mugwort powder.
Korean J Food Sci Ani Resour 26:356-361

Han MJ, Shin JE, Han YO, Kim NY, Lee KH. 2001. The effect
of mugwort and storage on quality characteristics of Ssook-
gaedduck. Korean J Soc Food Cookery Sci 17:634-638

Im SS, Hwang YY, Jun MR. 2010. Quality characteristics of
mugwort-Sulgi with chemical leavening agents. Korean J
Food Cookery Sci 26:32-40

Jang SJ. 2012. Quality characteristics of muffins prepared with
freeze dried-mugwort powder. Korean J Food Nutr 25:903-
910

Joung HS. 1993. A study on the sensory quality of Ssook-sulgis
added with mugworts. J East Asian Soc Dietary Life 3:175-
180

Jung IC. 2006. Rheological properties and sensory characteristics
of white bread added with added mugwort powder. J East
Asian Soc Dietary Life 16:332-343

Jung SH, Ahn HK, Lee KI. 2012. A study on the storage and
quality characteristics of Duteoptteok added with mugwort.
The Korean Journal of Culinary Research 18:220-232

Kang BK, Han JW. 2004. The role of the stylist and styling in
the magazines. J Korean Society Floral Art & Design 11:
25-43

Kang YH, Park YK, Lee GD. 1996. The nitrite scavenging and
electron donating ability of phenolic compounds. Korean J
Food Sci Technol 28:232-239

Kim AJ, Lim YH, Kim MH, Kim MW. 2002. Quality charac-
teristics of mung bean starch gels added with mulberry
leaves powder, yellow soybean powder and mugwort powder.
Korean J Soc Food Cookery Sci 18:567-572

Kim DS. 2003. The changes of components by different parts
and maturity of tomatoes. MS Thesis, Yeungnam Univ. Daegu.
Korea

Kim GH, Kim YH, Cho YB. 2008. The effects of pickles garlic's

attributes on consumer satisfaction and intention of repurchase
focused on the housewives in Pusan. Korean J Culinary Res
4:58-68

Kim HK, Choi YJ, Kim KH. 2002. Functilnal activities of
microwave-assisted extracts form Flammulina velutipes.
Korean J Food Sci Technol 34:1013-1017

Kim JH, Yoo SS. 2010. Microbiological analysis and antioxidant
activity of tomato sauce prepared with various herbs.
Korean J Food Nutr 25:207-215

Kim JH. 2013. Quality characteristics of tomato sauce added
with rosemary by different storage periods. The Korean
Journal of Culinary Research 19:116-129

Kim JH. Yoo SS. 2012. Quality characteristics and shelf-life of
tomato sauce prepared by addition of fresh dill. Korean J
Food Culture 27:193-201

Kim JS, Song SS. 2011. Quality characteristics of fresh pasta
noodles with perilla leaves. Korean J Culinary Research 17:
209-220

Kim KH, Kim SJ, Yoon MH, Byun MW, Jang SA, Yook HS,
2011. Change of anti-oxidative activity and quality charac-
teristics of Maejakgwa with mugwort powder during the
storage period. J Korean Soc Food Sci Nutr 40:335-342

Kim MS, Park JD, Lee HY, Park SS, Kum JS. 2013. Effects
of addition of mugwort powder on the quality characteristics
of Korean rice cake Tteokgukdduk. J Korean Soc Food Sci
Nutr 42:1433-1438

Kim SH, Kong SG, Park DS. 2013. Quality characteristics and
sensory evaluation of tomato sauce with added perilla leaf.
Korean J Food Nutr 26:766-771

Kim SI, Kim KJ, Jung HO, Han YS. 1998. Effect of mugwort
on the extrention of shelf-life of bread and rice cake. Korean
J Soc Food Sci 14:106-113

Kim YJ, Hwangbo S. 2011. Effects of addition of mugwort and
pine needle extracts on shelf-life in emulsified sausage during
cold storage. Journal of Animal Science and Technology
53:461-467

Lee HJ. 2010. Evaluation of the quality characteristics of sponge
cake containing muhwort powder. J East Asian Soc Dietary
Life 20:95-102

Lee SD, Park HH, Kim DW, Bang BH. 2000. Bioactive constituents
and utilities of Artemisia sp. as medicinal herb and food
stuff. Korean J Food Nutr 13:490-505

Lee YM. 2004. How to Eat Well and Live Well 49: Tomato.
Gyeonggi-do: Gimmyoung Publishers



Vol. 27, No. 6(2014) EAAZ &

flo
o)

Oh ST, Park JE. 2012. Optimization of ingredient mixing ratio
for preparation of steamed cake with mugwort (Pseudosasa
Jjaponica Makino) powder. Korean J Food Cookery Sci 28:
67-76

Park CS, Kim ML. 2006. Functional properties of mugwort extracts
and quality characteristics of noodles added mugwort powder.
Korean J Food Preserv 13:161-167

Shi J, MacNaughton L, Kakuda Y, Bettger W, Yeung D, Jiang
Y. 2004. Bioavailability of lycopene from tomato products.

7F

B0l AA0 ZTHEA 1013

J Food Sci Nutr 9:98-106
Thomson KA, Marshall MR, Sims CA, Wei CI, Sargent SA,
Scott JW. 2000. Cultivar, maturity and heat treatment on
lycopene content in tomatoes. J Food Sci 65:791-795
Toor RP, Savage GP. 2005. Antioxidant activity in different
fractions of tomatoes. Food Res Int 38:487-494

Received 4 September, 2014
Revised 29 October, 2014
Accepted 29 October, 2014



