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L2

L2.1 #F3hRE 20 g /L, 10g/L, 10 g /1L, MgSO+* 71RO 2 ¢/
L, MnSQ:® 4120 0. 1 g /L, KFPOs 2 g /L, 1 mL/L, 40 ml/L, CaCOs
20 g /L. , (mg /L): CaCk 2 000, MnSOs" 410 24, ZnCh 46, CuSOs

51O 19 (g/L): NaHPOs+° 12F0 36. 76, NalePO:°© 12H0 15 98,
NaHCO: 12.5 pH 7.2, 121°C 15 min.
12.2 KEEAE 40g/L, 20 g /1., MgS0+* TH20 2 g /1, Na HPO4°
12IE0 6.2 g/I, KSOs 1. 3 g /L, FeSOs 710 5.0 mg /L, 2.5 ml/L, CaCOs
30g/L. pH 7.2, 121C 15 min.
L3

) 50 mL 500 mL :
250 r/min, 37°C, 14 h. 50 m L
500 mL : 106 ,
L4
1. 4.1 ZHAMEKAENE  Bitter— Muir A
L4.2 #H&HBEEMNE 3, 5- eI,
1.4.3 BEtkAEK & DCW(Dry Cell Weight)a ]2 , ,
) ) 620 nm ,

B

2 HRLHE

21 HA
211 RURAE WA B R i 7

. HA
s 1. , HA s 0.3¢/L, DCW
; , 1 HA
, HA DCW (V% ) HA N(g/L) DCW /[(g/L)
0. 286 0. 429
0. 090 0. 187
0. 054 0. 099
HA. 0. 029 0. 145
(NH:)280+ , HA  DCW 0. 202 0. 374
0 111 0. 141
, (N Hs)2504 + 0.128 0.258
1 + 0. 232 0. 351
’ + 0. 097 0. 252
, HA . s (N H,),S04 0. 032 0. 046
0. 058 0. 078

S 0. 3%, (NHs)2804
s treptococcus 02%

zooepidemics H23
[10]

( Streptococcus equi) N2506, )
2 1.2 AR A AR ol ,
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2 ) , HA , DCW | .
» HA + DCW (Yx/s) ,

, HA (Yp/s) . 20g/dL , HA
. DCW. Yx /s , . , , HA
+ DCW Yx /s ., Ypl/s . HA
1"
, HA. Amstrong i
2 2 2
HA ,
2
/(g /L) % DCW /(g/L) (Yx /s) P HA  /(g/L)  (Ypls) M
1.0 2. 437 0.756 3.37 0. 303 1.35
1.5 2122 0.912 3.57 0. 344 1.34
2.0 1. 639 1.348 4.43 0. 407 1.34
2.5 1. 820 1.162 4.06 0. 399 1. 40
3.0 2. 144 1. 001 3.95 0. 393 1.55
3.5 2. 2717 0.901 3.75 0. 376 1.56
: 4.68 ¢ /dL
2 1.3 SORFPE SAEES R0 .3
HA . 3 , , HA ,
, 3 HA
HA  /(g/L) HA  /(g/D)
0.225 0 112
N- HA 0. 122 0. 154
s , 0.201 0. 193

2 )

2 14 HRHENKEN R

’ a
1 =]
23
R
1 ’ (DCW) § =
(Yx/s)
, HA , .
0 2 3 4 5 60
ViIgE R WE/ (g/dL)
, —<—-HA -o-DCW —O—Ypss -—Yx/s
1
) ( )
DCW , Yx /s s
, HA Yp/s , 5g/
dL , ,
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4 ¢ /dL

21.5 Mg sAB¥oh HA , :
HA HA, Mg® s g
MgSO+* 71RO : . MgS0+® 7RO
: ., MgS0:° THO 0.04g /L. 0.20g/dL. , HA
. DCW . M¢gS0sc THO , HA DCW
, MgS0s+s TRO 0.20 g/dL. , Yp/s , L4, Yx/s
4 Mg2+
MgSOs 7H,0  /(g/dL) % DCW /(g /L) HA/(g /1) (Yp Is) Mo
0. 04 1.49 1157 0. 154 1,020
0. 08 1.11 1.20 0. 184 0.974
0. 12 1. 04 1.17 0. 231 1.179
0.16 1.04 1.25 0. 268 1.367
0. 20 0. 80 1. 325 0.317 1. 441
0. 24 0.74 1. 472 0. 295 1.305
0.28 0. 54 1. 199 0. 280 1.138
0.32 0.42 1. 321 0. 280 1. 085
0.36 0.34 1. 222 0.278 1.045
22 HA
2.2.1 & EA HARBEG R .
* 9 . 5
5 HA 50
/C Mo DCW /(g/L)  HA/Ag/L)  (Ypls) . 33°C , HA , O
30 0902 048 0.288 1. 37 °C
330768 0. 460 0.472 211 472g/L- DCW L 39
35 0774 0. 5% 0.335 1. 57 1. 203 ¢ /L. ,33C  Ypis
37 0.863 0763 0.312 1. 46
39 0952 1. 208 0.295 1. 44 . Yx/so 36C ,
HA . Armstrong H » HA )
. Pace ' Kim'"'
2.2.2 #AIM HAL 8%  Streptococcus zooepidemics H23 ,
6 HA
/ g DCW/ (Yxf)/l HA/  (Yph)/
mL (g/l) % (g/L) %
, ) 20 2,665 0.756  5.66  0.183  1.37
6 , 30 2511 0.711 478  0.202  1.36
40 2,092 0.678  3.55 0.287  1.50
50 2,224 0.841 474  0.231  1.30
40 mL. , HA 60 2161 1.077 5.8  0.212  1.15
, 40 mL 40 mL, 70 2,081 1108 577  0.206  1.07
HA . DCW , 2281 0.927 539  0.221  1.29
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HA , 40 mL DCW . , HA DCW
, 40 mL. ., Yp/s . Yx/s
HA HA . , HA,
, . Johns " s HA
> ( 1 mol ATP).
pH 40 - 1.0 0.40
) 38| 09 4 0.35
) . 2 08 I {030 =
Z36L 07} Lo 2
5., Sosf pae | 2
23 HA ﬁ 34} S 0s | Dow J0.20 ﬁ
2 H23 32l B o4l 10 &
% 03 | {o1o
’ 30 '
3h, 0.2 § 4 0.05
, 12h  DCW 28 0l 2 4 6 & 1012 17 16 18
12 h, HA ,
2 H23
0.37g/L, HA
2 HA 2
3 %4 7
1) Streptococcus zooepidemics H23 ,
) 2¢/dl 4 gL
HA.
2) Mg , . Mg SO0s°
70 0.2g/dL, 33°C,500 mL 40 mL ,
HA
3) HA . HA (Yp/s)
) (Yx/s)
4) HA,
HA
5) HA ) HA
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Study on Hyaluronic Acid (HA) Production with Shake-Flask
Fermentation by Streptococcus zooepidemics H23

GAO Haijun, CHEN Jian, GUAN Yi—~hong, DU Guo—cheng, LUN Shi-yi
(School of Bioengineering, Wuxi University of Light Industry, Jiangsu Wuxi 214036)

Abstract The shaking-{lask condition and composition of medium for hyaluronic acid
(HA) fermentation by streptococcus zooepidemics H23 were studied, and the fermentation
mechanism was also discussed. HA production was growth-associated fermentation and it
could be produced under both aerobic and anaerobic conditions. Yeast extract and glucose
were determined as proper N and C source, and their initial concentration were Zo and
& respectively. Mg® also gave great effect on HA production, 0. Zo MgSOs was
optimum. Culture variables such as temperature and O2 affected the fermentation, HA
concentration and yield of HA to glucose achieved 0. 47 g /L and 2. ¥ at 33°C with 40 mL
medium in 500 mL flask.

Key words hyaluronic acid; shaking{lask fermentatien; aerlbic culture; anerlbic culture
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