KOREAN J. FOOD COOKERY SCI.
Vol. 25, No. 3, pp. 350 ~356 (2009)

23 2229 Y200 L A/HEY MAELE - B B4

2 3 o
s ol A st

Antimicrobia Activity of UlGeum (Curcuma longa L.) Extract and Its
Microbiological and Sensory Characteristic Effects in Processed Foods

Hae-Yeon Choi
Department of Food and Nutrition, Sookmyung \WWomen's University

Abstract

In order to develop anatural food preservative, UlGeum (Curcuma longa L.) powder was extracted with ethanol, and its
antimicrobial activity was investigated. This ethanol extract showed antimicrobial activity against Bacillussubtilis,
Escherichiacoli, and Staphylococcus aureus, and the resulting inhibition zones against the microorganisms by the
extract (4 mg/disc) were 11, 10, and 8.5 mm, respectively. To test for further food preservation effects, solutions of the
extract were added to rice cakes and noodles at concentrations of 0%, 0.25%, 0.50%, 0.75%, and 1.00%, respectively.
Micraobial growth was less in the UIGeum ethanol extract-added groups than in the control group. In sensory evalua-
tions, there were significant differences among the groups of rice cakes and noodles in terms of color, taste, flavor,
chewiness, and overall acceptability (p<0.05), and the 0.5% added groups received significantly higher scores than the
other groups. Furthermore, as storage time increased, the sensory scores of the rice cakes and noodles significantly
decreased in al groups (p<0.05). These results suggest that UlGeum is effective for increasing the shelf-life of rice

cakes and noodles.
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At Aok Agolw FHx gdux B 7
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Table 1. Formulas for rice cake preparations with UlGeum(Cur-
cuma longa) extracts

UlGeum extracts (ratio)

5

FEEO Faast g Qg nEty - 54 54 351

A A& paper discH(Davidson PM 3} Parish ME 1989)
o5 Stk AMHB RO i #FE 19| FH 3
TSB(tryptic soy broth, Difco) 10 mLo] & Aol HE
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AT A BFS wo} ARESIRTE B. subtiliss TSB
agar WiX]Z 30T 1643, S aureus, E. coli= Nutrient
agar(Difco) Bl X1 = 37°CollA 16413t v sk,

FE=S ot "at Il M=
=
=

T AHdy Aol

% A(20 mesh)
of W ZElQlelx ZEol WEAVE 21 I =
(12 cmx12 cmx2 cm)oll Ho] 2x2x2 cm’e.2 Y%
F& wEo] AWt A "o "Hidd F4o] U= fd
ol go] 20T 3-27](1B-05, Jeio Tech, Seoul, Korea)®ll
A ARsHEA APt = o5 FEES WM
o] FAMIE 0, 025, 05, 0.75, 1% H7Fete &8 F&
2} =l 27](Y70, A-Ryuk Industry Co. Korea) = % ©]
03 cm, F7 02 cme] WS THE] ARA7|A] Z&
FHE 10 cm® #et d@atE F40] e frEHdl Yol
20C 2710l AstHA ddsiait

0_1_, 0
%
o

v

Table 2. Formulas for noodle preparations with UlGeum(Cur-
cuma longa) extracts

Ingredient 0 025 050 075 1.00 e UlGeum extracts (ratio)
Rice flour(g) 200 1995 1990 1985 198.0 0 0.25 0.50 0.75 1.00
UlGeum extract(g) 0 05 1.0 15 2.0 Flour(g) 200 1995 1990 1985 198.00
Sodium chloride(g) 1 1 1 1 1 UlGeum extract(g) 0 05 10 15 2.00
Sucrose(q) 20 20 20 20 20 Sodium chloride(g) 10 10 10 10 10
Water(mL) 20 20 20 20 20 Water(40°C)(mL) 90 90 90 90 90

Korean J. Food Cookery Si. Vol. 25, No. 3 (2009)



3) 23 FE= 7 Wit I M+ £
FEES A1 99 575 o] Evd F
| = el Hol 20T e g27]d BastHA A
7R & 5 ST T T S8
ML(1984)2] "o F3ld AlEE Homogenizer(PH 91,
SMT. Co., Ltd., Tokyo, Japan)Z 283t vlafislk & Hd
0.9% NaCl §Ho 2 UA3 &= 3|4 ob_ = f&?‘d
3 Il ] (Nutrient Agar, Difco)ol] :rll"i—ﬂ ‘21
ated 37ColA 2447 wike & vepd F
Agsted S48 TE B3 AFRESE /\Pd‘lib"’_ AE
sorbic acidE 21F3%ol 3849 o5k F%2l 0.05, 0.10%
o] FEE Hi} o Hrlele] S vlaskth

‘i

E=S AIIEt "ot 30| AsH EY
S A7RRE 93 549 dsF A m
A B fete] AR A FIYF
St ishdAl 10WS At #sHALE AAskt
(Meilgaard M 5 1999). A%< B2 2x2x2 cm® =7]
2 AgsHen A% $9 F4E 02x0.3x10 om® =27
2 ol AT TR ARE HobA 27 Fof AlEst
At 371 52 A(color), BHtaste), FFH(flavor), XA
(chewiness) 18|31 A=Al 7| % (overal acceptability)
of distd 7HRH@AA @ Wi v, 74: o) Frho=w
H7Fst Ak

I o &

o2 ™ o
% oot e OU
i

fo o

A=

5) SH2A
HsHA A A= SAS package(verson 9.1) SAIAE
stlom Alsgte

multiple range test=

AABhe] BH T

Hﬂl A7¥ske] 4 <]
3k A= Table SJJr 2t & FEES
subtiliseoll ti3lAl= discoll A w57t S71E55 &
T84S YERYE= inhibition zones] =717} S71ske] 4
mg/disc =4 2tz 10, 11 mme] IdHEHS

A9k S aureusell TisA= 4 mg/disc FXo4%F 85 mm
o] gw#ES YeEMIUTE Pak KN 5(2007) 743 o
& FEEH d5FEEY 005~02% s 0dA
Listeria monocytogenes, Pseudomonas fluorescens, Staphy-
lococcus aureus, Salmonella typhimurium, Aeromonas hy-
drophila, Vibrio parahaemolyticus®] B4 vAE 675
9} By FHojA E23 Bacillus sp. 475 gk &

ok

1) 2 2|3k} 3) 4] A 25 A 35 (2009)

Table 3. Antimicrobia activity of UlGeum(Curcuma longa)
extract against various microorganisms

Conc. Clear zone (mm)
(mg/disc) B. subtilis S aureus E. coli
1 85 2 -
2 10 - 85
3 10 - 9
4 1 85 10
Y.: No activity

74E84e A e odehE FE2EAA AA FAI
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Fig. 1. Effect of UlGeum(Curcuma longa) extract and sorbic
acid on the tota plate count of rice cake during sto-
rage a 20C.
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Fig. 2. Effect of UlGeum(Curcuma longa) extract and sorbic
acid on the total plate count of wet noodle during sto-
rage at 20C.
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Table 4. Sensory evauation of rice cake added UlGeum(Curcuma longa) extract during storage at 20C.

Storage time Additional rate

(day) 0 0.25 0.50 0.75 1.00
Color 0 4.33+0.52" 5.50+1.05 5.83+0.98% 5.33+1.03™ 5.00+0.89%"
1 4.17+0.41% 5.00+0.63"8 5.83+0.41* 5.17+0.41™8 4.33+0.52%®
2 4.00£0.63"° 4.33+0.52%5¢ 5.17+0.52%8 4.33+0.82%°¢ 3.67+0.52"
3 3.33+0.52"5¢ 4.00£0.89%° 4.50+0.89%° 3.50+0.55°° 2.83+0.41°
4 2.83+0.75™° 3.00+0.63*" 3.67+0.63% 2.83+0.75"" 2.17+0.41°°
Taste 0 5.50+0.52*" 5.33+1.03™ 5.83+0.96* 5.50+1.52%" 5.00+1.10™
1 4.67+0.828 5.33+0.82™ 5.33+0.82™® 4.67+1.038 3.83+0.41"
2 3.50+0.52"5¢ 4.33+0.52%"8 4.50+0.84%° 3.50+0.55"¢ 3.33+0.52%¢
3 3.17+0.55%° 3.83+0.98% 4.1740.75% 3.17+0.98%° 2.67+0.52"
4 2.33+0,52"° 2.67+0.52%° 3.17+0.75%° 2.33+0.82° 1.67+0.52%°
Flavor 0 5.33+0.41% 5.17+0.75" 6.00+0.89% 5.33+1.03* 517+1.17™
1 4.50+0.41%"8 5.17+0.75* 5.17+0.89% 4.50+1.058 4.00+1.10™
2 4.00+0.4175¢ 4.50+0.55™ 5.00+0.75* 4.00+0.63"5¢ 3.33+0.52%¢
3 3.17+0.52%° 3.30+0.82%% 4.00+0.63® 3.17+0.75%° 2.50+0.55°P
4 2.67+0.82°° 3.00+0.63® 3.00+0.89% 2.67+0.82%° 1.83+0.41
Chewiness 0 5.67+0.41% 5.67+0.75% 5.50+1.05% 5.67+0.52* 5.17+0.75
1 4.33+0.55™ 5.17+0.52* 5.17+0.75% 4.33+0.52°* 4.00+0.63®
2 4.17+0.52*® 4.17+0.41%® 4.83+0.98*° 4.17+0.75%® 3.17+0.75™
3 3.50+0.52% 3.67+0.82%¢ 3.83+0.75%¢ 350+1.05® 3.17+0.75®
4 2.17+0.82%° 3.00+0.89% 2.83+0.75%° 2.17+0.75%° 1.83+0.41°
Overdl 0 5.83+0.55™" 6.00+0.63™* 6.33+0.52* 5.83+0.75°" 5.33+0.82"
acceptability 1 4.50+0.41™ 5.67+0.52* 5.50+0.52 4.50+0.55® 4.00+0.63™
2 4.33+0.41°® 4.50+0.55™ 5.33+0.52% 4.33+052" 3.50+0.55%®
3 3.83+0.52"™ 3.67+0.52 4.33+0.41% 3.83+0.41™ 3.33+0.52"™
4 2.33+0.82%° 3.33+0.52*° 3.17+0.75° 2.33+0.52%° 1.67+0.52°

Means with the same letter are not significantly different(p<0.05)
Y a~d mean Duncan's multiple range test for additional rate of Curcuma longa (row)
2 A~D mean Duncan's multiple range test for storage time(column)
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Table 5. Sensory evauation of cooked noodle added UIGeum(Curcuma longa) extract during storage at 20C

Storage time Additiona rate
(day) 0 0.25 0.50 0.75 1.00
Color 0 4.17+0.41" 4.17+1.33" 6.00+0.75% 5.67+0.89% 4.83+0.75™
1 3.83+0.41* 4.17+1.33*% 4.83+0.98® 4.33+1.03"® 3.67+1.03%®
2 2.83+0.75% 3.17+0.82"8 4.50+0.55% 4.33+0.52%® 4.00£0.63"®
3 2.17+0.41% 2.17+0.75%¢ 2.83+0.98° 2.50+1.05° 2.50+0.84%
4 1.17+0.41% 1.83+0.75° 1.83+0.98° 217+1.17%° 2.33+0.21%
Taste 0 6.00£0.41* 4.33+1.21%* 5.83+1.17*" 6.00£1.26™ 4.83+1.17""
1 4.00+0.63%® 4.50+1.05% 5.00+0.89% 4.00£1.10%® 3.17+0.98"
2 4.17+0.82%® 3.00+0.63® 4.50+0.55® 4.17+0.75%® 3.33:0.82"®
3 2.83+0.63%¢ 2.50+0.55%¢ 3.00+1.10° 2.83+1.47%¢ 2.33+0.82®
4 2.50+0.41% 1.83+0.41%¢ 2.17+0.41% 2.50+1.05° 2.33+1.03®
Flavor 0 5.33+0.50* 4.67+1.37™ 5.67+0.75% 4.67+0.82° 4.50+0.55"
1 3.67+0.63%" 4.33+1.21% 4.50+1.20%8 3.67£1.21%® 3.00+0.63%
2 3.83+0.52%® 2.83+0.41% 4.17+1.33%¢ 3.83+1.17%® 3.33:0.82%®
3 3.17+0.41% 2.50+1.05% 3.17+1.17%° 3.17+1.72°® 2.33+1.21%®
4 2.67+0.41%° 1.83+0.41%8 2.00+0.63*° 2.67+1.03° 2.33+1.03®
Chewiness 0 5.33+0.82" 4.67+1.03* 5.67+1.21* 5.33+0.52° 4.67+1.03*"
1 4.50+0.638 4.17+0.75™° 5.00+0.89% 4.50+0.84%18 3.83:0.41™
2 4.00+0.89% 3.33+0.82%¢ 4.00£0.89%¢ 4.00£0.63® 3.67+1.03*"
3 2.83+0.41%° 2.50+1.05%<° 3.33:1.03% 2.83+0.98%° 2.33+0.89"
4 2.67+0.41%° 1.67+0.52"° 2.17+0.41%° 2.67+0.82° 2.00+0.82%®
Overal 0 4.67+0.52% 4.67+1.37% 6.50+0.55™ 6.00£0.63™ 5.17+0.75"
acceptability 1 4.00+0.63"° 4.00+0.89™° 5.33+1.03* 450+1.03*® 3.50+1.38"™
2 3.50+0.75%® 3.50+0.84% 4.67+0.52% 4.33+1.05%® 3.67+0.52"®
3 3.00+0.41%® 3.00+0.41%® 3.50+0.55% 3.00+£1.10%° 2.00+0.89%
4 1.83+0.41™ 1.83+0.41° 2.00+0.41%° 2.50+0.63° 2.17+1.17%¢
Means with the same letter are not significantly different(p<0.05)
Ya~d mean Duncan's multiple range test for additional rate of Curcuma longa(row)
2 A~D mean Duncan's multiple range test for storage time(column)
(p<0.05)E YEhioH, =529 Afe AR 3A7HA= Aoz HEt) Lee KA(1999) = o AF, wWol, 4
L7 F=E A7) sorbic acid 7R Bl A& HE, ndl 5 AEEHES e FRAEY HUIERE
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of Uit REEHI} $55S

& 5 YUT olF 4F

tizrol] Bls) AFe FIjA7]7t 2~49 AFEH= AL

A AN
A7 ZR 2733 el 7148 4 ezt 7d
Aot 9 9] rAES S vusig s W o
Hop 9] rAESA 0] 2 A2 & Az A A=
HE AX AZAL T4 EATE AXA Fe
A HEE A8t MEe® Atsdch =3 Hit
= BT dEzY o5 FEw W7F $54, sorbic add
A7y FEHE gk A Alx ASdls e Tl f
o2l Apo|(p<0.05)7F YAAARE A 2YRH &5 F
59 F7F =7t moHEFE foF] Abol(p<0.05)E
Hylow o]e} e Y AATIZIe] HAoHFE
HaA UEbsth AT T whel] #3 mAE F24S A
T3 Lee YK(1995)9] dA7& HHW A9E HI7KgE o)
thzarol Hlgte] wjAEe] F2lo] ATk skt o]
AL A AR 3¢ 48U cinnamaldehydeol] 2]gk

A E 2] 9ek 3] %] A 25¢ A 3% (2009)
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©

3. 23 FEES YIIst Yot 0o HASH EY

= 3255 0, 025 050, 0.75 1.00% %= H7}
st Wi 45 A x5k 0, 1, 2, 3, 49 52 20T
7oA ARstAs HeHAE AN A= Table
4, 59} 2t} wHo] A9 A gl g N3, dnrEQl 7]
CE T2 TEHEE FoFQ AolE HIsdl 0.25%<)
050% 7Rt o2 xo](p<0.05)E HolA] &tal
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Amk gk ABA, AWkl 7|EEE 0.25%, 05%
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oF 1% A7k A 1Y o|FHH %9lz4°l 2to)(p<
0055 Ho|A| ki, A 7|7te] 71o1;g 2 pE g
oA FolFQl 2po](p<0.05)2 RIth TEH, A7)
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