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[54] [Table 1]
23N o = 2 25
0.
1 5% FBS - 2% FBS + 2.5 g/L. Hydrolysate 40mL
- 1% FBS + 2.5 g/L. Hydrolysate (4l ol =2 =2
2> )
2 5% FBS - 2% FBS- 1% FBS 30mL
- 0% FBS (4ol = =1
- 2% FBS + 2.5 g/LL Hydrolysate + 3mg/L 2> )
AN=d
- 1% FBS + 2.5 g/LL Hydrolysate + 3mg/L
M=
- 0% FBS + 2.5 g/LL Hydrolysate + 3mg/L
M=
3 5% FBS - 1~2% FBS + 0~6 g/L Hydrolysate + 0~6| 30mL(4]| ©]
mg/L 1=+ A&k
4 5% FBS - 1%, 2% FBS 30mL
- 1%, 2%, 5% NCS (Aol A=}
2> )
S 5% FBS - 2% FBS + 2 g/L. Hydrolysate + 3mg/L 2L
e (BRX)
- 2% NCS + 2 g/L. Hydrolysate + 3mg/L
AJad
6 2% FBS + 2 g/ |- 2% NCS + 2 g/L. Hydrolysate + 3mg/L 2L
Hydrolysate + |l=# (BRX)
3mg/L 1= |- 7% NCS + 2 g/L Hydrolysate + 3mg/L
AJad
7 2L - 40L 40L
- 1000L 1000L
[55]
[56] Al & ;(H =3
[57] Hydrolysate (Kerry, Ireland)
58] AMe e A 23 AR 1= = (Gibeo, USA)
[59] FBS: 5-Hj ©} & % (Fetal Bovine Serum) (Hyclone, USA)
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[65]
[66]
[67]

[63]
[69]
[70]

9

NCS: 21 Al -§-o}- &l 2 (newborn calf serum) (Hyclone, USA)
BRX: H}-o| 2 2] ¢} E| (bioreactor) (Model: Biostat B, Sartorius, Germany)

2 3 No.1.

FBS & =% & <o|al 7|58} %(hydrolysate) A7Fet A W 2 A 3E 2
AA g5 Ikt W2 Al 3= ATCC Number CCL-81 12l Al 3£ &
AR& AT tHET O 2 = 5% FBS 7F B4 ofv| =4k vl epel, 7 [E, ¥ 5
5 °| E3FE MEM v A & AF-&31aL, A8l 0 2 = 2% FBS + 2.5 g/L Hydrolysate,
== 1% FBS + 2.5 g/L Hydrolysate 7} ZV7F |H =¥ MEM Yl X & AF-&5FS9 T}
A7 EvlE W= A EE A7 S E A 40mL o) A 5 1 vl ¥ gt A 1(37°C,
5% CO,, 80+5% Humidity©l| A ¥l &), 2% FBS + 2.5 g/L Hydrolysate 7|} H.5 ¥
A =] o] A T 2t 3F FrARSE A2 A 220k 2 Sl = 9l HhH 1%
FBS + 2.5 g/L Hydrolysate 7} H.5¥ vl X| ol A = th Za" B .U} A| 3 A ol

a8Hs A e YATHE 1)

FBS 4 5 _4*2 = 0| AL 718l = (hydrolysate) 2 Q1= 2 H7}3sk A3 W=

Al o] A4 a5 gl sl vl ¥l & Al 3= ATCC Number CCL-81 24| £ &
AR&SEATE tHE v S 2= 5% FBS 7F Bg ¥ ofv| Ak vl ebel, 57148 2 51
5ol Z3tE MEM A & ARg38tal, Aot 0 2 = 2% FBS, 1% FBS, 0% FBS,
2% FBS + 2.5 g/L Hydrolysate + 3mg/L 2!<= %, 1% FBS + 2.5 g/L Hydrolysate +
3mg/L Q1=+, == 0% FBS + 2.5 g/L Hydrolysate + 3mg/L Q=3 o] 22 B 5%
MEM W A & AR&8FQl T} 7] ol W2 A ZE 7] 88 vl 4] 30mL ol A

4471 33] Althn] st A 7H37°C, 5% CO,, 80+5% Humidity ol 4] ¥l &), 2% FBS
+2.5 g/L Hydrolysate +3mg/L Q= o] B 5% | x| of| A t v BT 552 A|3E
Az 2 ald & eFlet 4= Il E WhH | 1% FBS + 2.5 g/L Hydrolysate + 3mg/L

ol elo] B=%] uﬂ;q o = ) X Ru) A 3 A Ao] 7F 48R W 2% FBS
TR =2 A L E el 2 B9 0 Hydrolysate®f 1= & gk 55 gh
A4 G LR A SIS, PR A o
Hl| X 2271 of| A == Hydrolysate 2} Q=
1t passage®l| A Bl Y= S w53 T (& 2)

21 51 No.3,

73l & (hydrolysate) 2 Q1= o] &4 5% H
ATCC Number CCL-81 fr #j M| £ & AF-&-3FSA T} TF5 350l W ERd e} o],
2" 0 53= 5% FBS 7F B3 MEM Wl A & ARg-sfal, 29" 0 5 = 0~6 g/L
Hydrolysate + 0~6 mg/L Q1= ¢ o] 217} H &% MEM Wl A| & AR-&

il
1o

0
ol
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[71]  [Table 2]
AMZ1D FBS(%) Hydrolysate(g/L) 2= (mg/L)
M5 5 0 0
S1 1 0 0
S2 1 0 6
S3 1 6 0
S4 1 6 6
S5 1.5 3 3
S6 1.5 3 3
S7 1.5 3 3
S8 2 0 0
S9 2 0 6
S10 2 6 0
S11 2 6 6
S12 2 2 0
S13 2 2 3
S14 2 2 6
S15 2 4 0
S16 2 4 3
S17 2 4 6
[72] G oulE W2 A EE 7] SHlE A 30mL ol A 64 L 1l F e A IH(37°C,

[73]
[74]
[75]

5% CO,, 80+5% Humidity | A Wl &), 6 g/L Hydrolysate Z=71(S10)&]| 73 -5

HE M E = 7HE = A7 2 ¢/ Hydrolysate =71 ol A = 3mg/L Q1=+ O]
B3 27(S13) vho] 2.l e o) A WS A AT 2102 MEsolc
NF 271 AE AR5 BE A0S 1ol vhol 2. el o) A §7F4] wFE
% 3ol U §el8 ol eha BASHATHS 3)

FBS & NCSZ th A& 4= =4 s 5=H=Z g Bt} v 2 A = ATCC
Number CCL-81 A EE A&t T thx2v © 2= 5% FBS 7} .5 % MEM
i X & A}-g3far, A 0 2= 1% 3= 2% FBS, 3= 1%, 2% %3= 5% NCS7}
A 1MEM W 2] & ARESERA T 7] SHlE w2 A EE A E8]H

.
A A] 30 mL ol A 54 7F vl k3 2 31 (37°C, 5% CO,, 80+5% Humidity ©l| A 1l &),

J

o
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11
FBSSFNCS7H7h7t g 59 ol Ak AE 4 2 2 shel & bz A
glst 4= 9l o (& 4), o] = FBS & NCS& A & 4= ) 22 A|A}SH

[76]

[77] 2 ¥ No.5.

[78] 213 No.3o| Al A B3 Z271(2% FBS + 2 g/ Hydrolysate + 3mg/L Q=% Z71)<
2L vl 7| 2 errfiste] A9l 118 shal, FBS & NCSE tﬂ?ﬂ% T A=A
2% NCS + 2 g/L Hydrolysate + 3 mg/L 1= 712 71310 2 lal B.oft)

W 2 A = ATCC Number CCL-81 f #| | 32 & AF-&-3F31 T d%l?l © 3= 5%
FBS 7} H.5 ¥ MEM W A| & AL-&5to] Sl &F R 20l & < 38 AL (#R02),
213" 0 % = 2% NCS + 2 g/L Hydrolysate + 3 mg/L Q1= #R03), == 2% FBS
+ 2 g/ Hydrolysate + 3mg/L Q1= & o] H 5% MEM Hl| X| ol A <&nl &F B E-nl| &F-&-
218 3FA TH#HRO4) (=5 37°C, pH 7.2 £0.05, DO 50%, ¥l FHEH: §-7F2] nl) oF
(Fed-batch), W ¥ 57 <&l F 2 E-nl &F 18 ulj @F %1 3Y).

[79] "1 A3}, 5% FBS7F B MEM W A & AF&-3 2713} 29 FBS + 2 g/L
Hydrolysate + 3 mg/L Q1= o] X 5% v %] 22713} 2% NCS + 2 g/L Hydrolysate +
3mg/L lm sl 2o A AR Al AR 22 atd S YEMH = 2SSl s o
U o, o= 5% FBS =4 th4l 2% FBS H=+= NCS¢l| Hydrolysate2} Q1= ¢ o]
Hed 2440 A 753t T3 FBS & NCSE= A = =<
A ARGHTH( S 5).

[80]

[81] 2l 3 No.6.

[82] 2] 5] No 6 ©|| 4] Hydrolysate2} Q1= o] 33 —?_ ZA ol A NCS &%= 9] w)d}
Ml 32 A4 R vko] e 22 A AR o] Ul A= il PJJ} SETH Wl = Al =
ATCC Number CCL-81 - eH Al 3£ & AH&-3FS T} T O ®3= 2% FBS + 2 g/L
Hydrolysate + 3mg/L ?l= ¢ o] H.z¥ ME *} SFAL(#R02), 2 ¢l O &
2% NCS + 2 g/L Hydrolysate + 3mg/L %! 5% MEM 1l ] (#R04), B=+=
7% NCS + 2 g/L Hydrolysate + 3mg/L <l 5 ¥l MEM 1l A (#R03) &

AR T A7) =R E 2 A EE A7) EE)EH R & AFESF] 2L

éﬂ

dlo] @ 2] N Efof A 19U I nl| k3t A 3H(2 % 37°C, pH 7.2 £0.05, DO 50%,
o R 72 Bl @F (Fed-batch), B ¥ =7 S ol F H -0l <F 19 vl <F 1 38l),

2% NCS + 2 g/ Hydrolysate + 3mg/L Q1= & o] H ¥ MEM vl #| o] A o "2}
%/\}6& HE 87 LRI o] LHEY FBS & NCS = d% ﬂ%‘ T A==

49 HH %k T (21 32.5°C, pH7 4+0.1, DO 25%, HH ok%’_'—’r* 4 ¥ z1 )l
LIRSS H}Ol ¢ 2 s s AwFsto] AL 2 B alEki Tt 7% NCS + 2 g/L
Hydrolysate + 3mg/L = #RO3) 7oA HSAE57F 7 == A 7
Hlo] 2] 2 A2 -2 29% NCS + 2 g/L Hydrolysate + 3mg/L 9= ¢ #R04) =71 3}
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[83]
[84]
[85]

[36]

[87]

[83]
[89]

[90]

12
Bl L3S W FARSE =l & SRl whebA W 2 A 3wl ok A 3
diol e 2~ vl 2 &5 A 2 vl O 5 FBS+= NCSE o A & o] ALgE <7
e 2l 3ES AL, 2% NCS + 2 g/L Hydrolysate + 3mg/L Q= 24 =
Aersto] Wit w B a9 S A At (= 6
2 & No.7.

X A ES T8l FBSE A2 = 31+ NCS, Hydrolysate, Q1= o] >~
a2 24 0. &2 A BN E 0l X](2% NCS + 2 ¢/L Hydrolysate + 3mg/L Q1= 7)) =2
XE 2L, 40L % 1000L = ZH7F grof el 7HH Al 3 A o] Al =41 & &l &)
H AT (5 37°C, pH 7.2 #0.05, DO 50%, M YR - 7F2) 1l 9 (Fed-batch),
el o 9 B o 1891 W) %k K1 ). Zhrbe] il A ok
A2 A ol vhol 2] 28 7 A A 3490 W% F 3| 5aho] vhol el 2 A4 &

SPETS

oL s} 40Le] vl w.0) Ko AE S vl e Ak obe) Eeh 3 7
RSO, 4L RN B el AZ A FEAHE FAUE S ST

| Table 3]

i) Ok - 2. 2L (n=6) 40L (n=3)
HE A EE = 15.03 17.95
(X10° cells/mL)

SGR, D1~4 (day!) 0.68 0.71
SGR, D1~6 (day') 0.53 0.56

* SGR: 8| A A5 (specific growth rate)
£33k 10001 1 5ol A4 FBS7| 3= ¢h¥ nll #] Z&7] 3} NCS, Hydrolysate, Q15 & ©]
5!—113; R 27 of A o] M3 AAS vl algk A E & 8ol YEF LS, 1000L
Rol M B o] Ahe] AF 4HS Holi= AL Bele 4 21Tk NCS,
Hydrolysate, Q15 4] W% &2 W17 A3} 2 o vlo] g &~ AL & vl <F
AR Bl ulske] K 8ol “EFH AT vl A B g-of] bfol 2 = ALk o] T
Z7F8kaL 2000L vl & 7 E7HA] ol 3l Wl 5 E s ol/de] nhol e & AL =
aele o= AA T
oldel A e B2RE, ¥ g o] Fohiz V[wm okl M B4kl A4 = 7k
Az 2 W ol I 7| =4 AMgoly Ha 4 54
A A Q] A B 2 A A= 1)
ol ol A 7] gt A Aol & B
o w2 A ofsffafofrE gkttt
A, o R
A JE7E = 2w

| -

=rl

_J

— |

<

E
=
0

rlr
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> O

ATH
Al A F-o} & A (newborn calf serum, NCS) 1~7%(v/v),
743l & (hydrolysate) 1~6 g/L, 2

O EEFEli= w2 A E L] v ekg ) x] FZAE
Al 18ke]] 1o A, F-Ell o} & A (Fetal Bovine Serum, FBS)= X ¢l5}A]
B Al 54 E Sk, i A 24 =

A1l oA, &7] 7w al =0l =4 8.4 E o
i e=4 84 FH Wl o] gli=(animal component-free,
protein-free) 7}‘-r+‘5‘ﬂ 1, WA =&

A 18Fol QoA A, A7) w2 A E 7 vlo] = 2 7 2] o (microcarrier) ]|

il
2 2y o] Okﬁ{— AL Eols= x| 2AE

21116*011 OW % 7] W) A 7} MEM Bl A & E8lali= v x| ZA =
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[Fig. 3]
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[Fig. 4]
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[Fig. 6]
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[Fig. 7]
Cell Density & SGR (2 L vs. 40 L)
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