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'Se-Han Kim, Ki-Bong Park” and Sung-Hyun Cho™

Dept. of Foodservice Management, Kyunggi University, Gyeonggi 443-760, Korea
“Dept. of Hotel Culinary Art, Munkyoung College, Kyungnam 745-706, Korea
“Dept. Culinary & Food Service Management, Sejong University, Seoul 143-747, Korea

Abstract

As a result of the sensory test for Bechamel Sauce being prepared by varying the amount of frozen-dry mugwort, the
moisture content was the highest at 83.56% in the control group and the lowest at 76.18% in the one containing 20% of
mugwort. The pH level decreased significantly (p>0.001) as the addition of specimen increased. In case of color, the
brightness (L) and redness (a) were highest at 81.54 and —0.85 within the control group, and the yellowness (b) was highest
at 35.82 for the one containing 20% of mugwort. The viscosity was the lowest at 64.45 cp for the control group and 138.45
cp for the Bechamel Sauce containing 20% of mugwort. Reduced sugar was significantly increased (p>0.001) with the
addition of specimen. The results of change in the total number of bacteria showed that there was no microorganism until
the third day of storage. On the fifth day, the groups with up to 10% mugwort showed 1.6x10° CFU/m{ microorganisms
and the groups containing 15% and 20% of mugwort were free of microorganisms. All groups contained microorganisms
on the seventh day of storage, but the groups with greater mugwort contents showed smaller number of microorganisms
on the fifth and tenth days. Taking into acoount the DPPH free radical removal of brown sauce containing mugwort, the
removal increased with greater mugwort content. In terms of preference test, the color was 3.5 for the control group without
the mugwort and the taste was highest at 5.1 with 10% of mugwort. The group containing 15% of mugwort received the
highest score (4.6) for the after taste and the viscosity was the lowest at 2.7 for the group containing 20% of mugwort.
Overall acceptability was the highest at 5.3 for the group containing 10% of mugwort and the lowest for the group containing
20% of mugwort.
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2 S ueto] 3000 Fo] A= Atopof AYEEL Qlof &4
A & o AL, G2 T2 5 obroret FEAFl @
g Exske ¥4 go] 3t A Eo|thlee CB 1997). 553
flavorE AU Qlom, A& E= AFH7HE, A2 F
o] &7 =2 AREHo| gltt d2RE oA L8,
A4, A73%, FHES, AAEE, 9715 Aol $F ol o
a7} Qe Aoz 4EA UAtHKim 5 1994). &2 92yt
A Hlgorm ghgoll A B42Ql oFfjo)a, FEHAEF e R o8
o] 31, A o8 7HA] FEj Y] AlFe= AREHI Q= 4
Ao, £9] 9 AJEL jsocoumarin, coumarin, diterpenelactone,
flavonoid, F-F-4, HlEtWl A Z+F F7|E2 A ot
(Kang YH 1995). o|2|gt thefst 7542 < 7k &
= Aol A& d2e & FEEY 7S48 S5 F
ZAEA(Park & Kim 2006), % &2 F7} A2 9] o]5}e}H4]
4 A% E4(Han F 2006), & EE-S H7IgE 739 E4E
J(Choi & Lee 2013), & 717} w3} © o] 2|44 3ol m|
A= FHKIm 5 1998), &9] F7h, A%7|7 o] wE &7
g o] FHE4(Han 5 2001) 58 A77F gloed, &5 7t
Alof| AlZFozA ookt anet 4 FY H 7134 ST
a7F dokal Hawo ok

ot Age] ATsish Hio] A7t Z7teka Qo
o, 94 9 AR o] Mol oJste] ZHHAT UBta o R
Bol HSHAL glo] Anlake] Z7b5km GirHan % 2005).
Eoh A2 YA JYIE Folu, S4lo] aeHE 5
o AmSo] A2 A S VS shul, Aot HEL
Eolee 9F 52 AHKim & Song 2001). HIAFE 429
APdTze Y A7 oo o2 HArd &
9] £4(0h C 2000), A& gt 5FA= vhE HAFE &
28] W52 E4(Choi F 2009), F=74 ot & H7FeE H|
A 20 £ 8l BsF E4(Park KB 2011), FF2F ¢
o H7halEo] o HAFE A0 2 E4 Fo] itk
ORI ZHR] Tkt 71s AT e EES 7HAL e 4
F= F7rete Az Al =22, Odd A0l
o|Fo| Ao} = Aol

webs] 2 AFs HAFE 220 AlZ A oheket A"
d 227 71548 7HAAL Qltkar BauEojgon, 54 o
Aol A FA T 5 U= S HAFE 22 AlE Al 27}
29] oof| AF5A o7 thuldte] Zt 0%, 5%, 10%, 15%, 20%
A7VES gysto] axof Hrbsidth &, M=, pH, 3
T, S, A, mAE AA 2 BSEARE S5t Hl
AP A A2 Al FH O &9 HhEE B W AlxHY
EED} 7|2 ARE vpsa, o] & B &9 &8 9
71578 AES A7RRE 22 AlF AW o]8o] 7HEstes

stol, M2 7He T FA= H7He] thgste] 71ofsh=t
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1. M

B2 A3 o) A3 22 201349 599 AFAAA Q1A
Aot Ak Fste] ARESHATE S HolE -H GI(E
F9), YHE dEHEHALAD), FAHE (A ER), &
k= AEA] FRe 2Ag o|utEd A 20130 79l 4
Tt AR

%2 5 AZ3Hs PAE Kim HQ0129) AZPEE ¥
Gatol ofg] WMo UYL B 2 A%W & 7H7E

Azt 2 Eofl &5 287 33] 4] & A2 25T
A G571 olgste] 2718 AA & 5271 %7(Gudero
DF8510, Ilshin Lab Co, Korea)o| 4] —50C 2] 2= o] A 48A]7F
SZAA%A%] 5 blender(HR 1734/60, Philips, Brazil)2 3+
of 200 g¥ 2& F<t 2ol 60 mesh Ao W AE-SHITH

3. HIAFH AAQ| H|E

HAFE AA0] AR 7] Choi 5(2013)T} Choi 5(2009)
o] AYALE HFPst Azt o7 HY AquAAS
A &0 H7FgFo] 20% %3t Alof g} o] tha o], 7]
E9] HARE Ao v ARZFo] Fo EWrEE 100 gofl 2
7V THE V|EOR 52 AR AR LUMRE O, 5,
10, 15, 20%% 2|sto] FA7betlch WA HE] 7F2 1 cn,
A2 1 cn2 B2 FIE 187 2ol T 52 &
U7tRel 52 AXSE £71FE 2o rouxE TETE 7]
of FHLR 0CE MEatA dHYxl 75 5H Uiro] ¢
o] 3F7|E Aojrt FUsHA EFote] Folg|E WEA
UT=E 3Tt o] F gt BoflA SEIE Ao 33E A
71 3ol 20 mesh Ao AZ ¥ X7k Eof 1A7F B2t 45
A E8ck HARE AA0] 7 aigu]et ThEE Y2
Table 1, Fig. 13} Zt}.

Table 1. Formula of bechamel sauce added to mugwort

Additional ratio (%)

Ingredients 0 s 0 s 20
Mugwort powder (g) 0 5 10 15 20
Wheat flour (g) 100 95 90 85 80
Butter (g) 100 100 100 100 100
Milk (ml) 1,700 1,700 1,700 1,700 1,700
Onion (g) 30 30 30 30 30
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’ Melted butter ‘

Add chopped onion }—V l

Stirring saute
1 min/1st/low fire

Add flour & freeze
| — |
dried mugwort
Mugwort roux
Add milk/5 times [ |

Stirring saute
5 min/2nd/low fire

l

‘ Sieving 20 mesh ‘

l

‘ Cooling at 1 hour ‘

|

’ Mugwort bechamel sauce ‘

Fig. 1. Procedures for preparation of bechamel sauce
added freeze dried mugwort.
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132, A.O.A.C(1990)Hol met EEAIF Y 2l5te] 105T
FA7HE Aoz SASIYTh A2e 33 wHEste] O
BH7HE 739 pHE A RE 20C 2 HY31o] pH meter
(pH meter, model pb-10, Sartorius, Germany)Z 33] ¥H2 =3
SHAAL, M= ZF A 'S A2 25 AA1A|(Chroma meter
CR-300 Minolta, Japan)E AHg-8te] g =(Lgk: lightness), 244
Z=(agk: redness) A= (b3 yellowness)E 33] WHE 274 3]o]
I B3-S F3tgen, o] uf AREH calibration platet= LZ}
o] 9250, agto] 0.31, bgke] 0.320]glch

A}

2

5. %2 FIISH HIAFR AAQ| M U SIIg

&2 A7 HAFE 220 HEo SH L A0 217}
65 T2 §A % == water batho]| 3027 W[5l £4] &%
7} 65C7} H=2 3t & 2 = A|(Viscometer, Model DV-1 pro,
Brookfield, USA)E o|-&3}o] a2 350 mlE 33}z, S61H 2
HES o83t 60 rpmeol| A 187t 33 ¥hE 739t g
AT &2 71 WAPE &2 1008 3] 49 0.5 mle} DNS

AA%E - b

=

15 -

z43 P=AFIE3EA

A%k 0.5 mE Al@e] Hake] mRkskar 100C oA 5&7F
HESA]7] ThE, 2HE0]| Whd & spectrophotometer(model UV-1240,
shimadzu, Japan)E ©]-§3}4] 575 nmof| A SFE=E 33] ¥hE
EAtg o, FEIZHCRE TS AN

6. %2 HIISH HIAFR AAQ| & H £H
&5 A7IS vIARE 220 B i SRS NRE Ax

3 4T Re71oIx Ae U E7le] masiuA 159
T S F 2 5782 AR 10 mtE 0.1% peptone
Solo] 10014 ©AZ o= 45T, 7 34N 1 nlE PCA
(Plate Count Agar, Difco, USA) v x| o] HZ£3}e] 30 Co|A] 48
At wjFste] B4% Azhe2 UEhf itk Colony forming
units(CFU/md) 2 Ve At}

7. %2 ISt HIAKY AAO| DPPH R217] A0{EM =4

A2 5 g 20 nie] 80% oekeT} Bof Zkzk 3087k
sko] 3FAIA F=a1, 10,000 rpmof| A 602 F<F A& 5t
25T Fske] o ;x| (Whatman No. 1)l o35}t o
B2 04 mlo} 1.5%10 * M DPPHEH 1 méE F7}5to] 302
7+ 4o WFA]3}aL, 517 nmoj| A spectrophotometer(Shimadza,
uv mini 1240, Japan)E ©|-&3lo] FFEE AU

o |
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9. SH U

&3 A7IRE HAFE 220 BE AP 33 o4 HhHe
ko] A5 SPSS 18.05 o]-&5te] EAH3T A|&3HY
o4 A one-way ANOVAS o|-sto] £A451%om,
p<0.05 $~ZFo]| A Duncan testE =3t th=H 97 % (Duncan's
multiple range test)& AA|Sto] 2t A|27H0] BAA o<
Azt

=
b
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1. =&, pH, 8&

FAAZS Ho| HrRFE 2Elete] AR WAFE A&
o] &, pH, M= & =73 ZAIE= Table 29+ k. S5
t2o] 83.56%= 71 A UERE I, 48 20% H7ke A
0] 76.182 71 WA S oH, AR HrlFFo] F1E
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Table 2. Moisture and pH, color of beshamel sauce added freeze-dried mugwort

Additional ratio Moisture contents

Hunter's color value

Sample %) %) pH L a b
0 83.5640.13° 7.03+0.03¢ 81.54+0.15° —0.85+0.03¢ 8.56:+0.40°
5 82.13+0.68° 6.87+0.13° 67.56+0.05° —8.85+0.19¢ 28.94+1.02°
Mugwort 10 80.29+0.21° 6.78+0.03° 62.12+0.61° —9.56+0.51° 30.53+0.47°
15 77.89+0.10° 6.59+0.04° 57.25+0.18° —10.45£0.18° 33.780.66"
20 76.18+0.54" 6.5120.03° 51.24+0.06" —11.94+0.11° 35.82+0.45°
F-value 154.375%%* 33.387#%% 4,660.598*** 811,532 859.267++*

Means£S.D., ***p<0.001

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

5% 59 HE<000)22 WolH) ol FFY BUL
7Fet HjAFE A0 Z2 W B2 EXJ(Park & Choi 2012)
of Qazet ATk pH 273 ATE &8 20% WD
2] 6512 71 Wk, dizto] 1.0382 71 #A YE
oM, FA5 2] WALl 2 WY ) 5
EA4 9] A7(Choi 5 2013)°]lA] pH 6.41~6.501} 452 20% 3
7¥ak AR 0] pHZE fARE A1 Lehie Bl
27152 S HE000)02 oA A% % WE 13
© gzzo] /Y ¥ 81542 R, AT aghe g

Fo] —0852 7P A Ueptow, WEel AAE BE X
29 A7leo] /R4S LRLS $olH(p<0.001) 2.2 Yo}

Atk PAE b & 20%E W7 Ro] 502 A1 £
Uehitt) 2l B H7h 3Y5me] EFAEAPark & Lee
2007)9] AR} AX|sHAT.

3L Z)E A
'tﬁ';é]ﬁ

2. HE, g

FTANET &9 H7rES 2Ysto] A2 w29
A=, SLFS ST A= Table 33 A} == 2t
o] 6445 cpE 7 Fotom, 20%2] 28 X7l WjAFE AA
7} 13845 cp= UERFTH A|29] Hrlgfo] 2712 Go
A (p<0.001)0.2 o}t AR 29 HA]g] uy U Hrp
S 23t Bkl 220 ZHEA(Kim & Kim 2010)9)4] 2

Table 3. Viscosity & reducing sugar of bechamel sauce
added freeze-dried mugwort

Sample Additional ratio Viscosity Reducing sugar
(%0) (cp) (mg/me)
0 64.45+2.35" 416.66+3.98"
5 83.12+41.52°  427.59+1.33
Mugwort 10 103.54+1.72° 429.23+0.99°
15 118.47+4.52¢ 432.12£1.54°
20 138.4542.72° 435.07+1.96°
F-value 310.812%** 34.476%**
Means+S.D., ***p<0.001

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

o) H7isgol B14 313 0] shollet @7ane 2
2)5hgt). STk thxLo] 416.66 mgmlE 7 Pgkom,
10% 202%9] 228 H7Fat WREE 247} Zh2F 42923 mg/md, 435.07
ngmi= 20| A7 w2 Aol Holxi okt

3. MEY|1ZH0l [E OIME & T+ Hst
TANZT £ WS gEote Azt tﬂl*l:%l el
£ 4T A 2087 ARSHAA 0, 3, 5, 7, 10, 15Y 0] =

o] ¥stE 543t A= Table 491 Zoh. HAFR ié% X1

Table 4. Change of the number of microbes of bechamel sauce added freeze-dried mugwort storage at 4C  (CFU/ml)

Additional ratio

Storage days

Samples (%) 0 3 5 7 10 15
0 N.D. N.D. 2.5x10° 2.4x10° 4.8x10° 4.6x10°
5 N.D. N.D. 3.3x10° 4.7x10° 4.2x10* 2.2x10°
Mugwort 10 N.D. N.D. 1.6x10° 3.2x10° 3.1x10* 2.7x10°
15 N.D. N.D. N.D. 1.9x10° 2.7x10* 1.7x10*
20 N.D. N.D. N.D. 1.1x10° 1.9x10° 2.8x10*

* N.D.: Not detected
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7 39ol E wi7hx] mEo] HEHA FUTh A% 5U
0%S F7Fst g z2Fo] 2.5x10° CFU/MLo| 9LaL, 10% H7+H27t
2] 1.6x10* CFU/M u)AJEo] AEE 0w, 15%, 20% A7t
A= HEol HA Foth A% 7dols e H7HEOlA
oA go] HEo] Hglon, 0%E Hrket dj2ao] 24x10°
CFUMZ 71 =7 ey om, 20% A7Ht2 1.1x10° CFU/
m =2 vAEo] 7H} AA FAEEU 10, 15U E &
7VFo| S7VEE | E & 49 AE0] A UETh
HAFTHOoR 159 AR Ao &2 H7FskA] g2 dix2ol
4.6x10° CFUMZ 7} @o] YePi o, 20% H7HLoA=
2.8x10* CFU/M(Z 71¢ WA A&=H ) o= & A7t %
T go] AAA A X FFHKIm 5 1998)0l| 4] & H
7HA ol FBolet F Al Aol Slof AR FY
Yol k= A2t X EH4Tt

4. BABLY
DPPH §2]7] 4750 o3t $adza

-

2.9]

o

7

o

Table 5. Comparison of DPPH free radical scavenging
activities from bechamel sauce containing freeze-dried mugwort

Additional ratio DPPH radical scavenging

Samples %) activity (%)
0 1.45+0.12°

5 5.94+0.25°

Mugwort 10 6.23+0.22°
15 8.45+0.34°

20 9.65+0.34°

F-value 411.196%**

Means£S.D., ***p<0.001

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

2249

e sto] A3 HAFD 220 FAtSs £ At Table
59} Zth &2 H7IE HApd 429 DPPH 87| &A%
AT 0% H7FsE tﬁz«_:Lo] 1452 7H4 @2 7] 2A%
< Ueilon, &5 20% J7FeE HApd AA7F9.652 7MY
=4 S EReH, &9 Hrlsko] Wold4E DPPH f2]7]
2AF0] STt AT s éE}EiOlE, H A
Y =4 gt Akt 29| A ;o|H, gl o] S5
AR Lo0] =rtn BuE vl YthLee S 1992) & Bok
& H7pst F7de] ZAEA(Choi & Lee 2013), & 2EE9]
715488 a0 FHEAHY AF(Park & Kim 2006)0] 4]

9] F7}go] F7F4E DPPH R217] 2A4%0] EobAitt
£ avags 9Asgn
5. %2 A7I50] FZSH HIAKY 2A0| THSA}

FRAZT Ho WAFE Yookl AZT AL A
9] 715 = AHA} A= Table 63} 2tk A(color) 2 &2 A7}
BFX] ke g xHo] 352 HIIE QAL 20% H7Eo] 2.52
7P wWeken, 10% d7kte] 512 7H =4 B7HE ik
F(flavor)Z o] 3.62 F7HE e, & 20% 7ol
322 7P WA H7EI9I T Shtaste) & 10% H7kto] 5.1
o 713 ¥7 WAHAL I ot tjzgel 4302
7V E=9rom, 5%, 15%, 20% A7ItEe 2358 dxFRch
o 22 HrE Wtk S9k(after taste) 2ol 412 H
HAEReH, 1Y B BEE WS AL & 15% Hrlzo]
4601503, Lol W7AEE B oA R Wbt @
2 Hr1E Wtk A X (viscosity)= &5 20% H7to] 272 7}
& RA B7HE UL, 10% F7HEe] 5.02.2 71 A B7tE
it ZHEA Q] 7] S = (overall acceptability)= 10% & 7}-0]
5302 7bg A BrhEigon), & 20% Brkzol 7Y

A BARLS. & BT W} £AA ol 9 A% 5
A(Han 5 2006) ALl A & Eat H7kgh AAX|7F 2T

Table 6. Sensory characteristics of the of bechamel sauce added freeze-dried mugwort

.. Sensory

Samples Ad(.iltlonal Overall

ratio (%) Color Flavor Taste After taste Viscosity e
acceptability

0 3.5£0.31° 3.6+0.36" 4.3+0.38° 4.1£0.36™ 3.240.19° 3.6£0.21°

5 4.3+0.47° 4.30.40 3.7+0.48° 3.9+0.23° 4.120.23° 4.0£0.71°

Mugwort 10 5.120.50° 5.3+0.24° 5.10.61¢ 3.740.36° 5.0£0.374 5.3£0.36
15 3.3£0.36 434038 3.5+0.49® 4.6+0.26° 3.3£0.38" 3.6+0.35

20 2.540.38" 324043 2.940.19° 3.0£0.87 2.740.29° 3.5+0.29°

F-value 29.196%** 24.508*** 17.481 %% 7,676+ 46.341%%* 15.804%#*

Means+S.D., ***p<0.001

*4 Mean in a column by different superscripts are significantly different at 5% significance level by Duncan's multiple range test.
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2 dFolAds Ada Y 7 7120] He a4 F9
LRl HAFE o] vt BE 44 €3
ot 7154 Fedd 4 VAL e e 5
Zoto] o] Hrlstoe] A9 H7HH|&} Ao E ot
Huzt 2 AFE AAISHTh AR 24 &3 W71 ti8j2
5,10, 15, 20%= A7}et & v AAE A 23 5, 7141F
AAHGE & pH, A=, HE, 2, )¢ ndE
74,&]. ol _11:]-._7-1,&]_2 Al}\]g}oﬂ_ﬂ 7:134.‘_—-_ 1:]._0_34. 7Lo] 3_0]:5]

At FEAAXI &Y HriFE 2t Az Hapd &
29 8, pH, =5 S date RS d270] 83.56%
2 7P =4 vEiHaL, pHEA 2 53 20% 7K A
o] 6.51%2 7P Rttt M& F oEﬁP A E BE A7
A7Vgol S71Ea5 & (p>0.001) o= Holgth F =
b 2 20%Z A7l Ao 35828 7H =4 Vet A
T dE27o] 6445 op= 7P Rokon, SYFE 2ol
416.66 mgml = 7H3F Wopch & F4ho) WEe 245 A
A% 3ol & wi7bx] uEo] HEEA & am A% 590
0%=S H7F5E gi=7Lo] 2.5x10° CFUMLO gL, 10% A 727t
2] 1.6x10* CFU/M 0] Eo] AZEE] gigtq, 15%, 20% A7+
A= AEol HA &tk A% Tdelle BE A7EolA
u|gEo] Aol 9o, 20% HA7MEL 1.1x10° CFUMIE
nAEo] 7P A HEEHU 10, 150 A% & iq7}'%]
TS vAE T 45Y dE0l AA vERth &2 3
7¥gt HAFE &9 DPPH #2]7] &A% A= &9 %‘37}
ZFo| Wokd4=& DPPH #-2|7] 2A5°] S7tstich ¥4
Ab RS A gE g Sat AREAQl 715k HoA 10% &
A7Ver HAFE 2271 7P 9403 A o' UEhgTh oo o
2t HARE AA A2 Ao FAAXE &3 7l whet A
A8 R AEH el ERol Hew BHsH R 10%
A7ttolA d2TEt 22 J5E B2 o7 Hol, ¢go

2o BAR Y| H7HA 24 9 o]& 7HeAds RE = 3
Atk EZE A G FARY HAAZA Y S8t &9 4H]
219 7Hs4do] bl AtRdTh
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