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Abstract

In order to demonstrate the usefulness of Deodeok, the functions of Deodeok and the qualities of Cheongkukjang
were investigated. DPPH (1,1-diphenyl-2-picryl-hydrazyl) radical scavenging activity of Deodeck extracted with 70%
ethanol was higher than that of water extract. The direct antimutagenic effect of ethanol extract of Deodeok was
examined by Ames test using Salmonella typimurivm TA 98. The inhibition rates on ethanol extract at concentrations
of 200, 1,000, 2,000, 3,000 and 4,000 ng/plate were 5.75, 31.38, 34.75, 53.50 and 83.75%, respectively. The
inhibition rates of ethanol extract was higher over 2 times than that of water extract. The qualities including
physicochemical and sensory properties of Deodeok Cheongkukjang were investigated over the following range
of Deodeok levels; 5, 10, 15 and 20% (w/w). The strain used in Cheongkukjang manufacture was Bacillus sp.
B-3 with the highest enzyme activities such as amylase and protease. During fermentation at 40°C for 6 days,
amino-type nitrogen content of Cheonghkukjang containing 10% (w/w) Deodeok was more than others. When Deodeok
content exceeded 15% (w/w), higher contents resulted in lesser amino-type nitrogen production. The results showed
that Deodeok had influenced the growth of Bacillus sp. B-3. The L-value of Deodeck Cheonghukjang was decreased

according to increasing the Deodeok contents. Sensory evaluation showed that Deodeok Cheongkukjang containing
10% (w/w) Deodeok was superior to other tested.
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(lightness), a (redness), b (yellowness)3t 2.2 F A 853 T)
(24). B9 AH=7¢9] A4+ plate count agar (Difco Lab,
USA) 30)E, B2 3 F%Fo| & potato dextrose agar
(Difco Lab, USA) (30)2 AF&-3}] 25Tl A] 24~T2A] 7
Hj A7l & Ak

Table 1. The ratio of raw material for Deodeok Cheonggukjangs

(Unit: g)
Strains
Sample ___ E® Deodeok  Soybean ~ Salt  Water Total
No. Bacillus sp. B-3
No 1 8 0 677.2 24 988 800
No 2 8 40 6372 24 988 800
No 3 8 80 597.2 24 988 800
No 4 8 120 5572 24 988 800
No 5 8 160 5172 24 988 80
SAHXE

RE 4AY 29 HdX o A2 UYehigien
EAA®= SPSS (Statistical Package Social Science,
Version 12.0)< ©]-4-3}4 Duncan’s multiple range test (31)
£ A BeA p<0.05 FEolA FAd-e AEsln

Zat 9
DPPH radical s
g9 SRF % dgE 3254 31eI49 DPPH
radical A A%& A A7E= Fg 13} #r}

Y] FFF FE A= DPPH free radical A 4%
B ERIER] E%A 70% e FEEAME 2635%
o E37} et ol te Bde] 0% olee 325
o] st AH7} - BR1E Kim 5(32)9] Aite} 2ol
tyo] g4kst At 9leg el Aveta dddd,
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Fig. 1. Scavenging activity of DPPH radicals of Deodeok.
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Fig. 2. Antimutagenic effects of DW and 70% ethanol extracts of
Deodeok against mutagen on Salmonella typhimurium TA 98.
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Fig. 3. Changes of amino-type nitrogen of Deodeok cheongkukjang inocul:
with Bacillus sp, B-3 during fermentation at 40°C for 5 days.

e £} without Deod. {Control)

O Doodook Cheongkukang added with 5% (wiw) Deodeok

e Doadeck Cheongkukang added with 10%{wiw) Deodeok

~p— Deodeok Cheongkukang added with 15%(wiw) Deodeok

-~ Deodeok Cheongkukang added with 20%(w/w) Decdeok
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2308 B 57 A5 dRTe 54 5YA
509.17 mg% (wiw), B12 5% (wiw) H7} B ZAL 724.05
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wwydem Y 20% (ww) A7HE7F 7H AL 361.67
mg% (wiw)E st & v By 10% (ww) H7}
Aol 7P B2 738.07 mg% (wiw)7F AAH ) oY
ol vte} ofn| e A A& Aol 2ol E Kol Ut
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o] MX& 9L o= A= JE Aoz Yo o
F U4 20% (wiw) T B8 =g B¢ ok JalTl

H|g) Aot Aoz Ae Rog Yepgrh 4 =
71 69x10° cfyjgol A &4 19744 BE A2 Folr] A5
7} 843 27181 o] ¥ ¢ne] ket A ¥ Holn
len] &4 sdxde vy F37179 thETE 34x10°
cfufg, B9 5% (wiw) B7FEE 3.1x10° cfujg, HE 10%
(wiw) Z7HE 1.9x10° cfyjg, 99 15% (wiw) A7HE
1.4x10° cfy/ge] 3L, B9 20% (wiw) B7FE 1.0x10° cujg
o2 gy o] B&FE o] A50] v 2o e
stk
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Fig. 4. Changes of viable cell count Deodeok Cheonggukjang inoculated

with Bacillus sp. B-3 during fermentation at 40°¢ for 5 days.
e £ without Doedeok
i Posedeok cheonggukjang added with 5%(wiw) Deodeok
i Doedeok cheonggukfang added with 10%{wiw) Deodeok
- Doedeok cheonggukjang added with 15%(wiw) Deodeok
e Deedeok cheonggukiang added with 20%(wiw) Deodeok
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Fig. 5. Changes of mold & yeast cell count of Deodeock Ch g
inocculated with Bacillus sp. B-3 during fermentation at 40°C for 5 days.
—— & ji without D

—v— Doedeok cheongkikjang added with 5% (wiw) Deodeok

—m— Doedeok cheongkukjang added with 10%(wiw) Deodeok

—O— Doedeok cheongkukjang added with 15%(wiw) Decdeok

—aA— Doedeok cheongkukjang added with 20%(w/w) Deodeok
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Y FH7F Axge] vje) g2 slew L%EHM S
5ol h2TE 7.9¢10° cfufg, 5% (wiw) BE H7F A+
L 41x10° cfufg, 10% (wiw) H7t F3L 15%10° cfg,
15% (wiw) A8 A7} B8 9.3x10° cfujg, 20% (wiw)
8y A7t A2 60410° cfyge 2 UER} By gako)
BSTE g9 A5 dd Aoz veEr.

S8R Yy

Azl Table 29} 7"1:} ﬂxﬂk" SR , ol
Aa D AToM 5% 2ol folide] AR s o] Al
Zholl Zpol7t e ¢ & UL
FiE9 A5 gye] HIkEA ¥ 272 No 19
73 66.85% (wjw), ElElo] HA7H HAIZHAEL 6342~
6547% (Wiw)E B 64.43% (ww)S JERI T I}
ols} & A= ABNERFTFAQHNA HE 55%
(wiw)elSHELTh A et &5 A4 Al 2d o) e
7“78‘0] dagk Ao et
ZA ] 744 Algol we) ekke] xjol= glont 786~

Table 2. The physiochemical components of Deedeok Cheongkukjang

8.67% (wiw)E T 8.36% (ww)yE YERNAL 9I3lth ol&
AEAZFA9)NA HT 4% (wiw) ©]F ke B2
oolqlth. ol# A= FE 100% A48 AR 2 AlR Y
™, Jung 521)°] TAlvE B2 AT Az Al 1, 2,
3% (wiw) H7Fate] Alzst T3] 375~3.79% (wiw)=
el dapechs B Ao, Park §(17)°] =4
FamA, ey} o E EFREE 1, 3, 5% (ww) d718t
& ) 840~9.02% (W/w)% vetd Aol frakatsich

oju|-ef A ko] g Aukd oz tY Hriwkol 5, 10,
15% A7} 32ANA BY F37179 v)8) B o)
A Y whE tgo] 20% (ww) H7FE No 57t 7§
AL 33167 mg%h (wiw)e Ho] T Y o] 20% (wiw)
oA} ah6-dE uf ofmixe] Ai A G v A= Ao
2 Uehyith oldl 2= Jang 5(34)°] HEH FAE A
& 2 oAk ezl ® Az 024, 0.71, 1.20, 2.40%
(ww)E Zkzh 27K & ol E A g J¥S vl
= protease & A8 2ANEE Ao} Q1At Sole] 1,:.57} =9
FE o] B/ Jebkdthe 239 AT B s,
10% (wjw) H7FPel AT R FEETAQYANAN H

FrE 71101 667 mg% (w[w) o] g A 0}3 AA k.
<75 Azt

7Hd %-x 'é

Sample No” Moisture (%) Crude fat (%) Amine-type nitrogen2> (mg%) L C(;k)r "
No 1 £6.85:0.55° 8.67+0.05° 509.17£21.41° 5175 5.54% 16.14'
No 2 65.47:0.66" 86110.12" 72405+21.40° 4“4 6.14° 1384
No 3 63.90£0.93° 8.66£0.15" 738.0748.09° 3741 5.05" 9.68°
No 4 64.9410.24" 7.99:0.02" 604.65+61.09" 34.58° 574" 9.5¢°
No 5 63.424034° 786+0.02° 331.67:8.09° 386 47 8.1%°
l}Samples are the same in Table 1.
P Anhydrous weight
“Walues with different superscripts with the same column are significantly different at p<0.05.
Table 3. Sensory evaluation of Deodeok cheonggukjang by hedonic scale”
Treatment No P No 2 No 3 No 4 No S
Taste 2.08£0.90" 267£1.07 2.58:1.31° 250£0.90" 2.92¢1.16°
Flavor 2.1741.40° 275£1.06" 275+1.21° 283£1.19° 3.00£1.35"
Color 225:097° 3.00£1.20° 3.58+0.90" 34240.79" 2.5820.79™
Overall acceptability 200:095° 283:0.60° 4082067 400:060° 308+0.67°

”Each value represents the meantSD of 12 observations using hedonic scale of 1 (dislike very much) to 5 (like very much).

PSamples are the same in Table 1.

“Values with different superscripts with the same row are significantly different at p<0.05.
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