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Studies on the fermentation conditions of CoenzymeQ,, by Yeast SY-3

XU lJi-yang, YUE Xiao-fei, XIAO Hai-rong( Department of Biochemistry, China Pharmaceutical University, Nanjing 210009,

China)

ABSTRACT: OBJECTIVE

In order to achieve higher yield of CoQ,,, Different fermentation factors influencing CoQ,, production

with yeast SY-3 were studied. METHODS Exiracted by saponification and measured by HPLC. RESULTS and CONCLUSION
Sucrose and peptone were favourite for cell growth and CoQ,, accumulation. The culture conditions were primarily optimized by uniform
design: Sucrose 4.2% , peptone 2. 8% , KH,P0O,0. 13% . Inoculum size2% , volume of medium 40mL /500mL, pH4. 0, tempera-
ture26°C , revolutions 240r/min. Under the condition, the biomass reached 100g/L, and CoQ,, concentration reached 84. 6mg/L.

KEY WORDS: CoenzymeQ,, ; fermentation; uniform design
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1.2 Pl
A v I 2R 2 AR A BT 2 AR AT

2 XWHE
2.1 BRI RIGI AT
2.1.1 FPyrBEgRdt HATHE 2% R AN 1% B 1%,
F4% pHo 121°C K 15min.
2.1.2 WFREAAM IR BRI, IR H Y 2201/ min,
28°C , i 5% 24h.
2.2 REEEFRIE R FR AT
2.2.1 KRR WA 4% . E A FE 1% . KH, PO,
0.02% +(NH,),S0,0. 005% MgS0,0.005% NaCl 0.03% , 1
#X pH. 121°C KT 15min.
2.2.2 BEFREME EURNTIEIRIELL 5% W HEFT i, N BIK
TR IR AR, 28°C 4% B %, BR IR T4 2201/ min, 5537 72h.
2.3 EMHBEMMNE DURBEEZ 3500 1/min £5.L 10min
JE B2 FIE R, 2588 T K BEE IR, 3500/ min 250 10min, 1Y)
JEFE 2 FIE L R A .
2.4 CoQ,, MHR-I FRE 5 I BRI BN ZE R I AR PR3
TR, S, I, 258 77K, 90°C [B13 30min, 76 H 3K
KR IIEAE, AN 7.5 A E RN LB T/K. RGN
A, R, A 2 I N T R AR R A AT
— W, G FF LT, A 2R KR A i, 45°C 2 TR, 15
AR, B Ry CoQ o HLAHE
2.5 R G SGBAE GAS AT A, C g B, SRBIAH:
JoK oI, 3% : TmL/min, MG, K K 2750m™
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3.1 RERIEXT CoQ,, K B R0

TE T WL B4 AT BBUR - 8128 B8 REME . IV TR SR
F22EVE, AT G B A & IR R 1 mT 4, AR TR PR B
PR B AE R CoQ,o F= A R AW AHXT T 5, RERE AL,
ZIREMIRZ, WOEETER AT . RIFSE IR 1 FiR,

T AFEBRAE A EA CoQ,o K B v
Tab 1 Effect of carbon source on cell growth and CoQ,, produc-
tion
. RTAA ™ CoQyo /" it

e (g/100mL) (mg/L)

G 6.7 36.3

REBE 7.0 42.0

A PESERD 2.4 10.0

LI 2.3 25.0

2T 3.1 10.2

3.2 AR CoQ,, K WEN M

GRS TONL UG R BIL U, A TG I o 3 B TR e
B IR AN, AT WU R 8 28 W I BEE L B OO I LG, 1
F2 Al WL, E CoQ,o /=5 1B R AF, Mok F B AR A A
o RIESERINE 2 Fin.
£3 HEHURE U139 ER %

Tab 3 The experiment results of the uniform design U,,( 13°)

®2 AFARAE RS EM CoQ, KBEHI T M
Tab 2 Effect of carbon source on cell growth and CoQ,, produc-
tion

E{E1i 7.0 42.0

WEREE 7.7 39.2

MR 8.5 28.8

T 9.3 18.7

TR 4.3 21.8

fid A 1.3 19.0

3.3 EFEEMML

CARERE Ay fcilit, LA R 800, JCAb 4L oy AN AR, X 15 5%
AT AR . RS A 3 TR

H2 3 1R a6 4 R A U STHLHEAT A A Ak 2R AR ] U Ty
Fi:Y = —30.9 +7.5x, +17.0x, +155.6x,, 2 F s &54%. 1R
P 1A 75 75, BEBE 4. 2%, 25 B IR 2. 8% , KH, PO,0. 13% I}, Y
EIX 3K 68. 4mg/ L, FIRRES 25 FAHST , 55 s G R 5L /7 AT
RN =i 42. Omg/L AR LG, KMEEEHFE R T CoQ o M/ 5.

KT R = A KH, PO, MgSO, (NH4),S0, NaCl CoQ /™ it

(%) (%) (% ) (%) (% ) (%) (mg/L)
1 1€0.6) 2(2.6) 6(0.06) 8(0.025) 9(0.040) 10€0.060) 25.5
2 20(0.9) 4(2.2) 12€0.12) 3(0.050) 500.020) 7(0.105) 42.9
3 3(1.2) 6(1.8) 500.05) 11€0.010) 1C0.000) 4(0.150) 26.8
4 4(1.5) 8(1.4) 11€0.11) 6(0.035) 10€0.045) 100.195) 7.8
5 5(1.8) 10¢1.0) 4(0.04) 1C0. 060> 6(0.025) 11(0.045) 6.8
6 6(2.1) 12€0.6) 10€0.10) 9(0.020) 2(0.005) 8(0.090) 22.4
7 7(2.4) 1(2.8) 3(0.03) 4(0.045) 11C0.050) 5(0.135) 54.6
8 8(2.7) 3(2.4) 9(0.09) 12C0.005) 7(0.030) 2(0.180) 43.2
9 9(3.0) 502.0) 2(0.02) 7C0.030) 3(0.010) 12(0.030) 29.1
10 10(3.3) 7(1.6) 8(0.08) 2(0.055) 12(0.055) 9(0.075) 57.5
11 11(3.6) 9(1.2) 1€0.01) 10€0.015) 8(0.035) 6(0.012) 16.9
12 12(3.9) 11€0.8) 7C0.07) 5(0.04) 4(0.015) 3(0.165) 12.2
13 13(4.2) 13(0.4) 13(0.13) 13(0.000) 13(0.060) 13(0.015) 34.1

3.4 BEERPEXT CoQ,, KIS 3.5 EHENT CoQ,, KIS M
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Fig 1 Effect of moculum amounts on cell growth and CoQ,, pro-

duction
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Fig 2  Effect of various medium volume on cell growth and

CoQ),, production
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3.6 BEFRIEENT CoQ,, KA B

£E 26°C \28°C \30°C \32°C 251 1, WF 0 it 5 5% i A AR K
F CoQ, F= MMM . I 3 ] 40, Bl R 10 g, T A s
HARWT L TE AH CoQ,o 7= i E1 A AT T [, 5 SRR 26°C 1Y,
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Fig 3 Effect of culture temperature on cell growth and CoQ,,

production
3.7 W4 pH Xt CoQ,, K I F M
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Fig 4 Effect of various pH Value on cell growth and CoQ,, pro-
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Fig 5 Effect of revolutions per minute on cell growth and CoQ,,

production
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3.9 EHAMRIE

500mL = PR 40mL, 2% (KR &, pH 18 4. 0,
M 26°C , 738 2401/ min R BESAT T, LARERE 4.2% , S
[k 2.8% , KH,PO,0. 13% K 353745, BEAT B fE 5 A B0 e S 5,
S5 G o, LAl 5 9 BER SY-3 B A 7= =3 10g/100mL,
CoQ,, I3 = 5 1A £ 84. 6mg/ L.
4 itie

A S S ARAF I AT Qo U RE R SY-3 ) K B U
BRI, Fo P Bs v LARERE R 4, AU D DL B R A
L R SR A AR BETT  CoQ,, [~ B AT IA $1] 68. 4mg/ L.
P 2R VA 2 R R PR T 1) 6 B AR v LU Y, W42 2 CoQ,
AFEIEENE . pH X CoQ,o A= A M, IR 1 4 1
TG A CoQy, MTRERIEFR AP HY JEANH ML, 52w T
M P 25 R AT S 50728 T 400 R G JSE AT i 1) o e
IR N N N U E L= S = i/ DR N VA
A BRI N ZE T )6 S o PR R B A A R, B
FI T CoQ,o A7, BLHF AR (1 7 5 F1 CoQ, 117 F Z M B
FEAARDRNE s DIMRAL i I 7R 28 A 3 Tk, L 1l 6 4%
PE g R B 25 AE B AR = 2 1K #) 10g/100mL, CoQ, 1 7% 134 £
84. 6mg/L, i~ [E ] 1K) /K (20mg/L 7 A7) , fH 5 [H 47K
SR LLIR A 2 B 22 BT . N A T R AR i
A5 T A8 2B (R AR
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