F=EAreh | g ek =i
Vol. 5, No. 4, pp. 345-349, 2004

=3} 22 ES ks AT A=

* Tl *x*x*
OITERI* .« U=y . U=

Production of Green Tea Extract-containing Chungkook-jang

Man-Jin In", Dong Won Kim™ and Deng Chung Kim""
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Abstract This study was carried out to establish the manufacturing method of green tea extract-containing chungkook-jang.
One strain showed the highest protease activity was isolated, and subsequently identified as Bacillus species. The strain was
designated as Bacillus sp. B1, and applied to chungkook-jang fermentation. Green tea extract (TS 0.2%) was added to chungkook-
jang fermentation in the quantities of 1.25%, 2.5% and 5%. Results of bacterial growth and sensory evaluation showed that
chungkook-jang manufactured from addition of 1.25% quantity of green tea extract (TS 0.2%) was most acceptable. In investigation
of volatile compounds, addition of green tea extract was effective for repression of off-odor from chungkook-jang.
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1.ME 2 F=ge] 553 38 Hojskes Abel 71 9
oA 2 S5 Fort dgH Jde B
BT T AQLEAA A8 & fEvet L olnhe]. webM EAHE A =T e A
o] HBAHU BEAFORAM, ¥ F& Iz A 2uFe] o g o] Fulol wlg Fas A
(Bacillus subilis). &2 BAAZ 572 skt & 7] ot o]F g APAQ] A= vIFT Aol
= AFOItH1]. H=3e SR AFNA vpd gl M, ks SRS Camellia sinensis2] 2o)
Eolule 7] &l os) Fell e wld, U oS AT A A EAske dslEass
F3HE B Aol 43157 % FHE EEHE ABAA AxF Rolvt. Haks 719N EH g 54
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AR, o|aFete, HEdst, AAZY, EYR AsA, o ot shtsl7], I¢[8], FEAHl9], FYrtst
ek §& EFsia, vekl, vlE, deotuliit [10]0] &) le AR g A A% 28, A
59 U dGart o FREHY AvR) B3, A= F, FF R VIE R 2 Fe) $-8EL o, ofF
e FYAAZE3], dA&MAEM], TS B 7 F3 FEES ol &9 AT Az diE Bys
[5] 59 AL dtadsE e ZAo2 RIEHA o|Fol vt gl wEbd B AT SAA5EEE
AL ol fE 2 &¥7F ZzF BV ok 2 féke A4 Al gy FAEAEE 89
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2. M2 ¥

2.1 AExE & Al

A=A AzL-2] Wel(Glycine max)} o5 ]9
AM-E A4 A7 Aepd e TAA] AA oA

TR, 52 @“‘@XM]H AEE AE AN
8lRth. Nutrient agar + DifcorH(Detroit, MI)2] A&
£, skim milk®} Folin & Ciocalteu’s Phenol A]e}-2
SigmaAH(St. Louis, MO)9] A E-& ARL-slTh.

22 2Fe| 22
A=24E 3 0.9% NaCl &8¢ HEA7]|1L 10
Ago g HHstA HNF F 5% skim milkE S
Nutrient agar plate (3 g/ Bacto beef extract, 5g/L
Bacto peptone, 15 g/L. Bacto agar)oll 0.1 mlE =3}
30°Coll A 24717 HioFsle] B 3:5} {clear zone)°|
He #55 Eestidd. #2818 458 Nutrient agar
plate®] 7]_1_ 53] 9] Atjulge Q"]'G]'C’% 9 &5
2 s

2.3 chE 2ol &4 &Y XY

ld Bjgse) 97 4L 234d 1 mie ¢
A gl (pH 7.002.2 &3)A17] 0.6% casein &9 5

miE Y3 30°Ce] F2AM 1087 ¥He-AR H 10%
TCA €9 5mlE Yol -85 FXA7|2, 3087 W
etayE A=3E 4 2 miel 0.5 M Na,CO; 5 mish
Folin & Ciocalteu's Phenol A]2}g 3u) 3)4sk &9
mlE 71814 30°Ce] F20llA] 3087 LAA]F] 5L, spectro-
photometerS AME-3l 660 nmollM F-4=& 2431,
ElZAl oz st FASHATH11].

24. %o 3
2o} 250 O Wol7 BRL B9 Peer =4
9 75 wjRolM e MRl 54 ARsRon, #

Fo| APA B AseY AL AR oS AAE
EUlZ Bergey's manual of systematic bacteriology
[12]9] &3t E2laFE 543

25. Si £&EQ| N=

Fygdale =ak Az 7801]*1 =2E s ¥
ol F&dlY HAFEES AXINY. =3} BT
AL A iz}“g Hl&i T 4 95 kef/em®] 2
712 452 ¢ TAIRIA WI3IARE 127 e F
A3, xﬂ% =20 E HF 2% 95°CE 4587 =
frehe ZREA, 27 S219YL 3087 fdske &
934, e 5ARE €32 34°C 1 408-7¢
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3k 5784, 579 YL 90°CY
4087 Qo AAsks A3, A"
71elA] 80°CollM 307 EFo® Ax
AZE 534YE 717144 90°C, 3027
zhste] 71k Xeslal 2% 7R S
HALANA 528 Axsgct AzE B2
sole) e A7FE 75°ColA] 10%
0.2%(wiw) L9 Z2559LE AUt

¢

26. SXFEEE &7 ISP M=

A5 5= 20°¢e] ol 1577 5 AR s AR
W IPEHEZIE 105°COlA 208, 121°CollA 2087+
SABATG. B0l EL ¥S A Oy EY £
71e) oF 70°C7A] WA SAF dl RS Y31 nutrient
brotholl X wiFst Bl 252 FEsA olwl el &
FE 40°ColM 4877 B FAZIZA) iR ¥ 10°
cells/ml S| 8143t F5= vl dFN-S T2 0.01%(w/w)
HA HES starter2 AMEEIGAT o|n] AEE E3F
252 49 @mm %o AL UETE YA, =53
T2 OiH] 1.25, 2.5, 5.0%(wiw) 718 A
lﬁ*—"ﬁi s}ﬁt} 7&%1*4 wEzAe %L:_ 43°C, &

2.7. D|4E Al

A2 109l 7S 90mk 7Hste] gAolA 60
Z7F uldlista 4°CollA] 3087 ket Bacillus®) *g
5L AY N85S Az Az AFAs
vj A A< 8|43t dextrose tryptone agar S| ]E°ﬂ
1 m®¥ pour plating HHL 2 HEFSAL 50°ColA] 3
7 vioFsle] A€ & colony®] 4°5 colony counter
& A3t Al 3] vdE dEE A=
7 1g% colony AXH]E (CFU/g)E ZASHATH

2.8. 2sHI}
A7) Hegie gilE A e o944 Wi

BE FeE A 8k 3, AAHQ] Z15x9] 40 76-‘*}
P2 el 57 HAHoZ dAsinem AEd4
= $AHEA3 Duncan's multiple range test® -9
& AF3Ath #5EUHE AT AEe A 100g,
AT 5g, FH 100 g, R vks 2 g8 #E< £ 400 ml
o ¥ v 587 #o Az

29 VINE BY
A=27re] 7|48 Likens$}t Nikerson®] A7[13]
o} 593 ¥Ho 2 SDE (simultaneous steam distillation-
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extraction) A& o] &3l &390 T, HFFe 7]

AE-& Kim §9

&
sk, ol #e

1419 U7 systemQ 2 FA
&) BEe & SR HFH

& diethyl ether® Y32 40°CoM 2217} 52F F&:381

FARAES Y8R T. 72 AlEe FrINES

o2 0o R g, AH[IAL 35°CY] AT
55712 553 21 FPAP capillary columno] Z3Hgl
GC-mass spectrometer (HP 5890, Hewlet Packard, USA)
Z 28t
3.&4% % g

3.1. ZFe| 2l

A Aago gy AL FEAS nutient agar
plateol} HFE3IIL 37°CANA 24A17F Wi § &Y &
& BEg Ay, s duld e §4848 71
v 459 #3& B33 7H7F Al A2, Bl, B22 |
HmEAL. o] 4579 FFTE skim milk-nutrient agar
platecl] FFst wjFs & D B8y 59
£ &5t B AME Fgure 1904 YERE nlbe} 7o)
Bl @57} 714 W& Ed@(clear zone) VA 7HA|
= AR JEht Bl @57 ©ild Esllsgol A
+FEE & & Utk 2 A3 Bl 50 = Al
Z5 g #72 A=A

3.2. 2Fe| 53

7 & T ARsEd S Yehllo] HAEE B1 7
Fo] HEgty B 2 AR 2495 AR A3
Table 1] VER} £o] ZE|® #F BI& I@ %07,
catalase WA WES-E Holt Alolct. A FFE

QANCIE-]

| IO

Fig. 1. Protease activities of the Al, A2, B] and B2 strains.

& R Fx719} 7] F7 1A B vy
el] de wAS FdnEeE AT AR, &5
dol gla flEdem AEAE YME LR
bt} webd o] #FE Bergey's Mannualdl] 9143}
o Bacillusol &b Ao FREACH Bacillus
sp. B1o2 Hualch A4 AFHSE Bacillus
subtilis®) 23t} HH o] Bofdt utst & Je AL
EE UFY diA S BAMA IFTHoER AdE
F7t BolstA AE:Th. My E JFdA 2§
Bacillus sp. Bl @5 DAY o| £& 24hE
g ¢olB2 Jgdd e o5t HAgs A
A slE 7T e BeiEdle

3.3, HAE=Ne 0|ME 4T ¢st

A= iy 2 2 d38e 27 wAE FAsE
10* CFU/go2 vl ot =4 wgr) Adsle
717 e vlAlE F42 ZXFEE0 YUl ul
g thd o2 S BETH(Table 2). Bacillus sp. Bl
TFE FHEsto] vjgT A8, 52 5L H78H
Ao PRI 1.25% 25%7HA Hrtg AHE LS A
E FAo) & Ao)E KolA] Aot} MMAcR g
T 2ARE F43 S0 AEkEg e 3647k
elZe= A2 10° CFU/g 7K =28 zeiyv
5.0%% H7tet AEeEe fAE S0 gdAEE 94

Table 1. Morphological and biochemical characteristics of the
strain B1

Shape Rod(Straight)
Gram stain Positive
Endospore forming Positive
Col;xny color Opaque, white
Mobility Positive
Catalase Positive

Table 2. Growth of Bacillus sp. Bl during the fermenta-
tion of chungkook-jang containing extract of green tea

Fermentation times (hrs)

Extract (%)
12 24 36 43
000 1OXI0° 7.0x10° 2.8x107 9.1x10® 9.7x10°
125 1.0x10* 7.2x10° 2.1x10" 8.7x10° 9.5%x10°
250 LOX10* 64x10° 19x107 84x10° 92x10°
500 1.0x10* 43x10° 1.ox107 6.1x10° 84xiof
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3.4. $=H7}

=325 Arapde A3 AFHIE 3
ZA3E Table 391 YERNIT) 0.2% 5E9 H352E
S 125% 2 2.5% A7HE B3 HFRL SAFSE
S A7IEA] @2 gRt A=gRn A2 S5 A
7t AAER LA, gho] 975 ZoZ Vet AAH]
71557t itk e 3528 Hrked Aokt
A g2 dlzFA Ztol7t YeRA] skt 83 o
2 Hol ub, gk A 22]3 HAFH M3 RE FE
A =2} FEES 1.25% 713 S3 A=AL HE
A9 A=A Ef 7 gt M B
e AAgezZA 71 98 EAS Bgn v

o

Table 3. Sensory evaluation about chungkook-jang containing
extract of green tea

e AT wEst Adz Lol
x5} vl hebget.

5.0% 7&7]‘?’_
%o} )3

3.5. EMYEEMN G Eio| st

AR E A OFe] oA S st F=FF
o] st Gl M F2% T e AR g
A Jonz ghilArs]gio 4L F3ge] FAL
JeR= 88 A 871 dt}. 02% =9 SAEE2E
< 1.25% A7bete AzgE Age] DA EHEL
4L 1007F o] BRE FA F7I8] AlFse 84
o] Azt wEt F7kehs WFE B olb ZXF
EE 1.25% A7} A4l Hu dAEEL 24
S 1.27 wiv/ge 2 YERT). oleidt A3 Bacillus
&8 o]_g.s‘—_} ;‘g%zolr_q] u}uu;ﬂ EH_—g_/\ g-)\-l.g_ _a%zs}
g RIEF FARE 38 BAFA0H15].

36. 7142 BY
Table 40 UEl}S0], =352E2 1.25% 718t
of Az A7 3P HEOR 3-methyl butanoic

Extract (%) _ Flavor Taste Color Overall Taste acid, 1-pentanol, iso-amyl acetate, butanoic acid, methyl-2-
000 334067V 35t1.89 35k189 3.640.63 methyl butancate 5 125°] ZH&EHUC;. LwkAA A
125 - 438211 443236 341236 43t232 7 989 AW Aol 20 oY AEHE R

e = A, H=EA
250 394128 414205 374205 41+174 2:2; orel Jlfajfji o ;;;j ijij:T ;}_
5.00 374244 25%1.18 3.5%1.18 2.9%1.33 gH2o] ggko] Wy Ueh}e Aos Hol B A7 A

DAl values were expressed as mean *standard deviation. A Bacillus sp. Bl a5 AFR3IA S35258

Table 4. Contents of volatile compounds of chungkook-jang containing extract of green tea
W3 RT Compound MW area area%  quality, %

1 5.87  methyl ethyl propaniate 102 17940275 1.3 64
2 744  1-pentanol ' 188 382239035 273 78
3 8.07  methyl benzene 92 15398071 1.1 90
4 852  methyl-2-methyl butanoate 116 28738634 21 90
5 10.16  butanoic acid 88 40882384 29 78
6 1270 iso-amy] acetate 130 88875341 63 78
7 1536  3-methyl butanoic acid 102 760230394 542 78
8 18.00  1-octen-3-ol 128 15188182 1.1 90
9 1842  2-amyl furan 138 8334984 0.6 90
10 19.60  iso-amy iso-butyrate 158 26956992 19 72
11 2042  limonene 136 5545117 04 98
12 2423  iso-amyl-2-methyl butyrate 192 11541383 0.3 91
A 1,401,870,792 100
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Fig. 2. Production process of chungkook-jang containing
extract of green tea.

Frreled =g daag e Aol st ol A
o] S AT EIg F A

HAE8H L2, Figure 2¢ A =4e AxdH 2
At 27108 38R YEPNATE Bacillus sp. Bl
FE AME3l AFEE Azl oA Y8 UFE
20°Ce] Bl 15417t 5 AR S F APEHFIIR 105
°coll A 208, 121°CollxM 2087 ST 10° cells/
ml®] Bacillus BIE55 %82 0.01% A HAES
3 02% vx8 =252 e 5T E di¥ 1.25%
Arkele] 25 43°C, E3lFmolA 45417k B¢t 2
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