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Condition for the Production of the Enzyme

Sang Hyun Parkt, Ik Boo Kwonl, Young Tea Hahmz, Dong-Hoon Shing, and Uck Han Chun
Dept. of Food Science & Technology, Kyung Hee University, Kvonggi 449-701, Korea
Lotte Group B & D Center, Seoul 150-104, Korea
“Depi. of Biotec, Chung Ang Univ,, Kyvonggi 456-756, Korea
*Grad Sch af Biotec., Korea Univ.,, Chungnam 339-700, Korea
{(Received © 1997. 12, 12, Accepted : 1998. 5. 8)

About 75 strains which utiize cholesterol as sole carbon and energy source were isclated from 10 samples of

Kimchi and 18

samples of fermentsd fish food (2 Ojingo-jeots, saft-fermented squid ; 5 Changran-jects, salt-fermented pollack tpe : 5
Myungran-jeots, salt-fermented Alaska pollack roe ; 3 Gajami-sikkhae-jeots, fermented flat fish ; 2 Gul-jeots, salt-fermented ayster ;
a Juneo—ject, salt-fermented shad). Among them tested, the 3T6-5M) stran isolated from Changran-jeot showed tha highest
actvity on cholestercl degradation. The optimal compasibon of medium for the producing cholesterol degradation enzyme by
3T6-5M stran was 1.0 o/L NHaNOs, 1.0 gfb KsHPO,, 0.1 g/l MgSO4-7H:O, 1.0 ¢/l FeS0s.7H0, 1 g/l NaCl, 5 g/l Trypton, 1
/L Cholesterol, and 5 ol Maltose at 30T, pH 7.5, and the enzyme production reached a maximum level at 140 hours of

cultvation.

Key Words : cholesterol degradation, bioconversion, cholestercl degrading enzyme
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Ahmad 5i8)9) ¥y u) Az 2 £4 TAHES gy
ARz AlA€s 10 mLel F83) #5stn 4598 197

~ 10022 Jidd4E Adate] B4E B 10 mLe Sd~
H 27 s A (Table 2ol 0.1 mLA FFae] 37044 64 1l
bt Arle] wokde ofa Eeld diAd 01 mL A 3
Zold vdsts Hae 33 GEadg 55 vgdE ddr
2 107 ~ 10702 #A8a Fvks)oksl= el nutrient agar bl
A(Takle 3¢l 27 1 mL¥ =D 3] 37CoA 49 wjefs)
k. 22 342 9 colony?t 92 wjan) whisiul

Table 1. Sample sources for screemng of cholesterol degr-
ading strains from tradilional fermented foods.

Sources No. of samples Location

Kimehi 10 Seoul

]

Oyingo-jeot
Changran-jeot
Mvyungran-jeot

Gajarm-sikhas-jeot

B wooth

Gul-Jent
Juneo—jeot 1

Total 28

(Ojingo-jeal, salt-fermented sgud ; Changran-jeot, salt-
fermented pollack tnipe ; Myungran-jeot, salt-fermented
Alaska vollack roe , Gajami-silchae-jeot, fermented flat fish ;
Gul-jeot, salt-lermented oyster ; Juneo—jeot, salt-fermented
shad

2E~HEY 2o 53

Ze2HEe Halg £34E Flegp(l1n)9 Cho(16)8] FA43
Ml Pee S(1T1¢] G/C(Gas Chromatography) S ©)-£-81 =
Yo what @2 gesHE BSE SRS Adedd, 37
9 FFe FdadE E9E 3L ANHNO: 0.1%,
KoHPO,  0023%, MeS0; - THO  0.025%, FeSQy - THoO
0.0001%5, Yeast extract 0.5%, Cholesterol 0.1%6) 10 mLdl 3
Fopd JrTels 74zE oekslant 243 ZuE 3)e)
slebr A& BOCelA 327 A3 & vortex mixer® 1870
@3 &g o] d&  Tsopropanols 108 &AM &}
CHOL-TEST XKil (Boehringer GmbH Marnheim Co,
Germany)S o) &35te] e Zg28EFS A& GCS
o] &3 WL |k 05 mlE Tffendorfl tubed] #etz W
E#23 5ae-cholestane(Sigma Co., USA)9] 1 mg/mL7}t
& ZA® n-hexanes 1 mL 718t vortex mixer2 1¥

&l 7o) ¢ 1gf T4 NagSOWE hexane 2%
Sk AAM 1083 FA F 45 hexane $& Gas Chro-
matogragh (Hewlett Packard 5850 Senes II, US.A)E &4
it olcf BMRFCEE pven EF 290C, injector €%
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Table 2. Composition of cholesterol enrichment medium for
isolation of cholesterol degrading strains.

Components Concentration ( per liter )
MELNGs 1g
K:HPO. 250mg
MgS0y. THLC 250mg
eS80y . THRO Ilmg
Yeast exiract og
Cholesterol 1 g/L{pH 75)

Table 3. Composition of nutrient agar medium.

Components Concentration (%)
Yeast ext. 1.0
Tryptone 05
NaCl 0.5
Apar 1.5

Table 4. Composilion of nutrient broth medium.

Components Concentration { % }
Yeast ext. 1.0
Tryptone 05
Nall 0.5
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o FFAe e FHita] 4l 01_} L R e R
T3 o] BA #dEgE o AYE AFHe) ot 2
719 7 rod typed #F7F BAAA FE rod type T coceoid
typeo. T Wikal7] wEql 3 zol o] Hil= Watanabe +(4)
o] Bg# Rhodococcus TFY BAE A Ausg
Goodlellow(2008] Ihodoceccus o594 B4 vinstde 9
A dAstgk

AgvkA Zd2628 Bdd e dehls d5e B
nauge] glad 2 FAE o] ¥& IFEL Anma §
(12 Lee 5(®o] 213 okl Ll Arthrobacterium®
Z o] FFE ADDY At 58 24& dverE, solvent
systemAE 42 Jehle 4L R4t Lu
Arthrobacter simplex TT7F oF 80%%8ke] Sd2HES £
Adin Basdth Lee 5@0E E%ld B8 Strepto-
myces TE7F S22 P 0%FEY #4E vEhE
FH2 Busgoer], of gF7 s dss ZUxAE
MEFAe T o3 Aoz eyt Watanabe(d): 5
8 A AR, delzl, WY 58] FEA HAFLERH Z
gl2eE SalsHo| 0%el4e) Rhedococcus erythropoliss
2aae Ba8dch Fukudal@0)$t Uwajma 52102 &44
A8 Fa9 AAF £e)3 Streptomyces violascens®t Bre-
vibacterium sterolicume Zz Bdle ®astgnh o#al
Gilliland(22)= ##)¢] EWo2HE Z9|28EL assimilation
g & 9= 72 22dd o dF7 Ladobacillus acide-
philusP S Zalstdcl A2 gyez 1ZH2E Hos
ZFa dddgol4 control?] F5-+= 52.23 mg/dL blooddl A
7444 mg/dL blood2 F718Fe, Laciobacillus acidophilus
o gugadst B nZYAHE AolE FFE ERAAE
524 mg/dL blood9l 4 6229 me/dL blood 4%=¢ FrHts
Brsitkn Bustgck

Rasic(23)2 &t Bifidobocteria 280 B2 o8 o
Aoz ZY,~622 assimilation 5% 292 B89 Lacio-
Bacillus  delbruecki subsp. bulgaricus?t 7 Eled
Bifidabacterium bifidum, Streptococcus thermophillus 2.
Z Ehygcly BaEgch 8 Rasic S0 F242EY o
F9 Kefir cultures] 2)éld 4 &9 FdH4E &Fs 108
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Aol HFFE  Lactobecillus  acidophilus, Streptococcus
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delbruecki 9 Yeast 54 6F o8] #F7 ME FEH-&4
o AHolghn FHaGTE FH2EHE AStEAS AdEe T
MEEE PseudomonasE(28), Nocordia®(9, 26, 27), Arthro-
bacter< (23, 29, 30), Corynebacterium(3l) 5S¢ R =
2t
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pHoll w}& E244 © 27] pHE 60, 65, 7.0, 72, 7.5, 80,
85 9022 ZAY ZY2HE & ZFE WA 3T6-5M]
#32 HEBsie] 8 WFEgS o HF pHE 85~90 o8
o, 7] pH7} 75~859 wjZe]H T 4% 3 149 A

Table 5. Cholesterol degrading ahility of isolated microorganisms from traditional fermented foods.

Strains Cholesterol degradation(24) Strains Cholesterol degradation{%}
Kimchi Changran-jeot{salt—fermented pollack tripe) I
K14M;j 75 3T3-5Mj T8.7
K14Mi 174 JT3-5Mi-1 425
K23Mj 26.7 3T3-5Mi-2 ol7
K23Mi-1 6.6 3T4-5Mj 60.2
K23Mi-2 177 3T4-5MI-1 BR.1
K24Mj 22.3 3T4-5Mi-2 435
K24Mi &85 3TH-5Mj 022
K33-5Mj 713 3TH-5Mi 425
K33-5Mi 466 3T6-5Mj 965.5
3T6-5Mi-1 47.9
Ojingo-jeot(salt-fermented squid) 1 3T6-5Mi-2 399
IS-5Mj 497 3T6-5Mi-3 406
IS-BMi-1-1 865
IS-5Mi-1-2 91.2 Changran-jeot II
IS-5Mi-2 91.3 2CoMj 16
15-5Mi-3 749 2CoMi-1 13.2
IS-EMi-5 405 2C5Mi-2 103
2C5M3-3 4.1
Ojingo-jeot T 3CaMj 19.0
205M) 55.8 3CaMi-1 183
205Mi-1 26.0 3CaMi-2 305
305Mi-1 289 305Mi-3 46.0
305Mi-2 335

Cholesterol degroding abilitv(%) = —%Bl = 100
A 1 Cholesterol residues tn control

B . Cholesterol residues in sample

Control - Cholesterol sample without microorganism
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Table 5. - continued 1

Strains Cholesterol degradation(%) Strains Cholesterol degradation(%4)
Myungran—jeot(salt-fermented Alaska pollack roe) I Gajami-sikhae—jeot(fermented flat fish)
2MAMj 12.0 2G5Mj 69.2
ZM5Mi-1 559 2G5Mi-1 60.5
2ZMBMi-2 218 2G5Mi-2 130
IMEM] 250 3GEMj 120
IMBMi-1 46.0 3GAMi-1 144
IMEMI-2 0.02 3GAMiI-2 528
3GAMi-3 1856

Myungran-jeot II

MO13M;j 12 Gul-jeot(sali—fermented oyster)
MOL3Mi 2.5 2Q5Mj 20.0
MO14Mj 5h.8 2Q0Mi-1 20.3
MO14Mi 26.0 3QOM] 16.0
MO15M] 42 JQoMi-1 174
3QoMi-2 24.7

Myungran-jeot I

MIN13Mj 127 Juneo-jeot(salt—fermented shad)

MN14Mj 154 2]5Mi-1 69.2
MN14Mi-1 30.1 2J5Mi-2 60.5
MN14Mi-2 230 315M;j 13.0
MN15M; 255 3]5Mi-1 120
MNISMi-1 309 3JoMi-2 144
MN15Mi-2 137 JJoMi-3 528

o] et e A452 27 piv) 8.0 W A =% ol B3 Arthrobacter W59 HZ pHr T0~80019 %
o, Eae #4e pH 759 o A FdchFigure 1) 2 2 = 2usd wsEtge, o F9)e] EdA EE' Strep-
F= Watanabe $(4)0] 24 AF4 Fog Sy2=0F fomycesE2] @57 HR pHrE 858tk Rausy fAlabEd
5L #1 ¢4= Rhodococcus F5¢ AR pHAL 70 B I gdA BN 245 Yrhle 142894 oF
209 Hez nyd Agdte thd gt Lin 56)0] EY ¢l Floz Az

Hn:
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238 Rhodococcus equi DSME-133 TFE 30CAA 743
A veigtE B falatdh 3!?..1'%011*] 2gg #FE
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Ingure 1. Effect of imtial pH on the cell growth and ecrude
enzyme activity of 3T6-5Mj stran grown on the basal
medium at 30T for 4 days.

5

- 15
,t 7 5
g i
% =
B =
= ¢ 0 2
= E
S o2+ 2
S 14 ST
= 4
(48]

Temperature (1)

Figure 2. Effect of temperature on the cell growth and
crude enzyme activity of 3T6-9Mj strain on the basal
medium at pH7.5 for 4 days.
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EE I - 14

Cell Growth (0. D at 660nm) -+
Erryme Activily (unit/mL) —~

42 T T T 12
1 1 10

Seed Conc, {common log%)

Figure 3. Effect of seed concentration on the cell growth
and erude enzyme activity of 3T6-DM] grown on the basal
medium at 30T, pH7.5 for 4 days.

she Sireptomycesde]l 1.0% 5t Axkel &9t 28z
Watanabe S{4)¢] Rhodococcusd: 52 2@ 26| E4ag4
o] AREANHE 1%HTHE 2ang} dA)sdt

g o AR 0 BN VHE 2a4dy) 9%
& AEF7| 43ty WA glicosed FEZ 05 10, 20, 3.0,
500 (w/v)o2 S 48 3 2 g3 o9 AAE %Y o
7R melont, 4ol BAL 05%Y d AR Tk wkehA
zhzte] whi o REE 0E%E, 1B A A £55

Table 6. Effect of carbon sources on the cell growth and
cride enzyme activily of 3TE-5M) strain.

Carban Relative Cell Growth

sources activity(%) (0. D al 650 nm) pH
Glucose 136 7.3 795
(Galactose 73 51 830
Mannose 9N 6.7 a.12
Fructose 147 49 8.03
Xvlose 56 5.5 7.84
Manritol 113 5.0 8.00
Sucrose 102 55 8.34
Lactose 34 5.3 8.33
Maltose 158 52 8.27
Raffinpse 26 46 843
Dextrin 13 - 8.23
Soluble starch 28 - 8.21
Soriatol 1 5.1 8.20
None 100 45 8.26
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gEidpd AAE F 30TAN 487 A vlakdid g2444 nitrate= relative activity?l 145% & ERIR R, 0001%2)
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WA AL vehYth Maltosed 3715 g« Fe 9)9] BokllA Eu 8 Streptomyres?t Ahmand S(®8)2] B9
AR o2 gzt vEd Fs ot 54y @ ola et Rhodococcus SANME & ARL AgTh =
o) B248 s e dET vEky 158%E 1 2 AE Frde] e r FEHYE | Y 44T B
She HEY AFE4AE 84 A Jeds & 4 gslt
Ao G2 T2 - g n)RlE Aade] 4 HFAEe] mE B2 o oldelA AEF HA nhzA
L HEFRI ﬁo}cﬁ. W4 yeasl extract®] FEFE 0.5 1.0, 20, {Table 808 Ab&sle] 199 HFFos 759 ARd 49
20, 50%0 wivo=2 so Agd 2 23 20%d o A ¥ A 2 pHel wistE AAdez A#dl d3s Fgure 58 2
< Ei 248 B4 A 4E frldsady 5EE S T ASE WA AR HA Y BA AgEhs fxA
20%7F H=E Eristd 30CA 4207 A wgE £ ogs 2 AR BAA o S-S Jepdinh 5i9) 842

Adell VAT F712499 4FE 2AE H Figure 4% 72A7% olFHE] 016 (wit/mL)eg A dA&H FA=HY

ok}, 249 AdE F408 sk g g we 2, 2 ~EE8 RaElAsE 140A 7] Aok 00%eldy B
A tryptong AN A sl BE 120%9 relative HEagE YeEdido. B FFg AARA 5 odede

activity S VrehsIth Baclo peptoned #7FE AlEFelas maltoseS gAY oE olf5ty AElr] G2 ZdAHE A
80254 relative activity® B L. veast exiract® Hrpat Earb ol 254 BRI, maltose?t A5 2EHD Y@

AFFe| A= 75%4 relative aclivity® JERGICE Shdale 2y A2HEL B8 o]LE7] wEe) A7 c]ql-“rEi k-
A BEd B #FE raseind JPdez B&§sis o= ”‘4 el l—%f)?'?_ Aoz ARG ol TE AAE o] F
trypsinecl Al 8] ARE 2 oA, Fd2HE d3las 9)o] R Zel2sHE HEEs ANFR Strepiomyces
2 fRilsde e 2o ulEe] olF Folo) o B(9), = 10043k 1 Azl g4 B4E JeRl gt da
Abmand S(8)3} Watanabe '3(4)9«] el vlma) nE, By 3} Al Lin (68 Arthrobacier simplex, Ahmad
Asgle] w2 gaye 9%7 a4 el dadsy 2 (812 Watanabe 54 Rhodococcus equist Uwajima %
AAHE A EAH4 A4 o8e nlAs E49 D230 (21321 Breuwbacterium sterolicume] A4HEte Y28 E4135
SE AL ohyx TFEY B4 ud d4¥E dEdE Ao

2 gt Table 7. Effect of inorganic compounds on the cell growth

B wE B4 L AL A8 4 9 B and crude enzyme activity of 3T6-5Mj strain.
BolMdie] ek 5 3 B q = -
PR dEre AESY] fisd 722 lf‘o‘fﬂﬂr ?"E} Worganic Concentration | DEAEve  Cholestercl o
o FrEL] B2 et 0T 497 aisksie] B4 clclng s m(?inwfv) T ctivity  degrading ©.D atrggo ’ )
4L 2AFE A2 Table 7ol Ve 243 Sola p" o (%) activiiy(®s) =
potassium phosphate® A71gh A/@ P71 540840 715 =9 0l 1450 775 164
i, EEE 05%Y W 249 relative aclivity7F [505% 8 & Anmoniur 02 1584 a7 1
Aol 7hF 24 deldth o ez 001%2] magnesium nitrate '
sullatet §49 relative activity?F 145%, 0.1%%] ammonium 05 1384 3 L%
01 1305 841 165
4 Potassium
02 1447 845 150
phosphate
E} , -1 05 1344 205 143
= 97 SN @ 01 1185 783 218
& K < Sodmm -
s P § A ¥ 7 e .
: : % o ik 02 1185 124 19
o 27 ! el | Z 05 1144 733 18
=) ] 3 =
z ks = 2 001 w0 T 181
g 4 .- Tagnes!
g 1 K5 = Magnestm 0 1%2 40 175
= g::: sulfate
= e 005 1119 7 170
o N :
Cnntml Yeast Bacto Beef 'l‘m)tchasammo 0.00¢ 1332 870 161
ext  peptone ext. acud i‘;l;:s G0 155 %3 140
Figure 4. Effect of Fntrogen source on ﬂ?e cell growth and 005 1064 B8 1%
crude enzyme activity of 3T6-0Mj strain grownh on the
None 100.0 3.19 1B

basal medium at 307 for 4 days.
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Figure 5. Time course of the cell growth and crude
enzyme activity of 3T6-50) stram.

Table 8. Compesition of cptimal medium for the production
of crude enzyme from 3T6-5M] strain.

Componerts Concentration (g/L)
NELNO; i

K-HPO,4 1

MgSQOy « TH:O (.01
FeS0; + THO 0.001
NaCl 1

Trypton 20
Cholesterol 1

Maltose 5 (pH 7.5)
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IT6-5M) Toh o ¢ Zd288 g 2] B 272
5 30T, pH 75°1%le0] A2 10 g/l NHNO;,
10 g/L KHPOy 001 g/L MgSO; -+ THL, 0001 /L FeSO, -
TH:0, 1 a/L NaCl, 20 g/L trypton, 1 g/L cholesterol, 5 g/L
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