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Optimization of Submerged Fermentation for the Biosynthesis of
Antroquinonol from Antrodia camphorata

HU Yongdan'?*, LU Ruiqgiu'?, ZHANG Bobo'?, XU Ganrong'?, LIAO Xiangru™?
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education , Jiangnan University , Wuxi 214122, China ;
2. School of Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract. Antroquinonol,one of the metabolites in the edible and medicinal mushroom A nirodia
camphorate ,is considered as an effective bioactive component. However , Antroquinonol could not be
biosynthesized via conventional submerged fermentation of A. camphorata. In this study,the culture
medium and submerged fermentation conditions for the biosynthesis of Antroquinonol from A.
camphorata was optimized based on the addition of precursors and effectors. The carbon/nitrogen
source and the culture conditions of A. camphorata in submerged fermentation were optimized by
single factor experiment with soybean oil and coenzyme QO added. The optimal carbon source was
rice flour of 50 g/L, while the nitrogen source was soybean flour of 6 g/L. and corn steep powder of 8
g/L. The initial pH is pH 6 with the inoculums concentration of 10% (v/v),and the fermentation
temperature is 25 ‘C at 150 rpm,under which the production of Antroquinonol can reach 170.34

K EHE . 2015-08-13

E&TH . MR AREFEEETH (21306065) ; 714 H A R34 (BK20130134) 3 1T 95 = A L ey BB TR BT H 5 111 519831
R (111-2-06) ; L9548 BAR & B Tl U [/ Q0BT oo v B 5 A

EHE B $KPFH1990—) , 2 RS D5 LB TR 0T Ak | 2N B R B A UG M- 58 . E-mail :kunlan881221@126.com

*EEEE . B (1964—) 5 TEPE RN BE2E WA 002 P A g AR SO, 2N L TR RS, E-mail  13771104596@163.com

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.1 2016



PAS . R E RS KA R LB R F R

Keywords: Antrodia camphorata,,antroquinonol , medium, fermentation conditions

152 (A ntrodia camphorata,A ntrodia cinnamomea)
AR A Z RS R B R — 2K i
AWM EPHEE, FETERA RS G E
HERAERIT IR R 2] RA ML R A"
PRSI, AR VF 2P R R 2 A LA Fi R
SiE HCIEE DR I | B 5 3 T R I I AR A 22 b 2
St

H 20 A PR B OR T 20 AL RE A T B B
B W FP -2 BEB (Cinnamomum kanehirai) W J& 5 M
BE I, HAER L2208 | DRt ) A A= 9 e R g
2 N TR I% B 4 00 i e b 2 b5 oF & /9 A7
o7, HATREZ W 8 3 BN TR 3R 05 208 iR
AARIEE 3 e Wk PR AS e e i, Horp il s
P ok W LA 2R P[] PN AR A DR B 1 T 22 4 A 7 AR
L PR E M G IRR A AR O N AR
2 A R T A A 1) 3 B ] I A5 B 0 TR 22 AR T
PR3 85D PRI G ] e g 0 Ao 2 AR A e I e e
T OCAC AR P45, i /N A 78070 A Eh i 1 5 B A
W2 SR 2z )i 22 S B B R 98 38 3L,

% 5L Z5 3 /R (Antroquinonol ) & 2007 4 Lee %
AR 2 (] 25 A I T 22 R vh A IO S 19— BT Y
G, AR 2 SR B RAE AR ) 2 — 1, S5
59 , Antroquinonol EAHUoE i AA AL LY FL NPT 4
SN PEDT HAT S5 AEZ Antroquinonol A ¢ 1 F5E
AR b A b e L2 BT T S 2 AL O i, X T
HA W16 U7 TR AR [ 2 R W D5 T Ty o
13 55X RE 2 A B Antroquinonol 1 25 4R 1T T HL 1k
U819 A8 A I 7 T, S92 36 3 Y 5 ) VR S kT
AT B R 22 R TC A Antroquinonol , 1 # 43
SV 38 38 VAR O A SO RSN ) AR AR 2 R A
G 1 Antroquinonol™ 2 SR H = w A AR, R G
VNI A 0 N A5 ) ) it X A A K
G L Antroquinonol 155 7 2l & e 25 AR ATOEOR
PLtE— 204 i VS K 5 B Antroquinonol (977 5

18 2 # (A ntrodia camphorata) : - 14

1 mREHE

1.1 ##
111 #HAF

B A BRA AR AL
1.1.2 XA AR RERE PR DR EEN .
FRTER  FTIEHEVE Ry (BEREE AR R ER R
Z | (NH,),80, MgSO, . K,HPO,  F7 15 R | 4l il Qo X
F2 5L ORI R 3 SRy I 7 A AR O (B Al |
P (fo i 2l ) 5 Meker AR 250 E B KK
by Kby RS TR S AR AR S AR
113 M E5%4 HYG-A &REME. Kom
SR LB A B2 W 77 i s SHZ-D i PRk X %3
YL T AL A PR ITAT 2 w) 77 il 5 e RO
3% . Waters 23 ] 77 it ; Agilent ZORBAX Eclipse
XDB-C18 # (4.6 mmx250 mm,5 pm) ; 3 [¥ FE /3 Bl
HA BRS |7 i
1.2 XWH*
121 BAALEREALEMH FE (A camphorata) B
it PDA RHET,28 CHEEHEFE 9 d,4 CHREL

il F B 7R W 45 B PDA A, A G B K Uk
R R R RS O P 3R SR AT U B {8 1
FHGEF] 1x10° 4~/mL,

it 5~ 5% I Ak A AT 20 o/L B MY 2 g/l EOK
WM 16 ¢/ MgSO0, 0.5 ¢/L. K,HPO, 0.5 g/l ¥rF 1R
0.5 g/LL,pH A%&, 28 °C.130 rpm ¥55% 4 d,

TS e P Tl B R 6 . A A 70 o/L BT SR 6
g/l EKIEH 8 o/l MgSO, 0.5 g/L. K,HPO, 0.5 g/L.,
pH AR et MR 5L 15%,28 °C 130 t/min
B3 15d,

JIA 55325476 121 CK T 20 min,
1.2.2  Antroquinonol F= & 4 % ) ] T

1) Antroquinonol % & #YME >R HPLC ¥
FE o R T B — AR S R T, BRURE 2 R R 100 mLL, il
U AT B A A D B AR RSB 95% 1Y & BE AT B
5 min JGEAZE 100 mLL,50 CREZHE 1 h, #E 5
0.22 wm JEETUE  FE4T HPLC 2B, X X0 AH
WA K WE, el Al 57K A0 o8 4 50 B3 J5 AT Ab 3
AR AL 38 77 205 B — ARV S K AR [R] o X T3 A
W1 mL AR5 10 A5 R B AR R4 2 95% & 1
REBSEHEER FMMETE 2T EEREZEC
FEAHGLUE 2 AT HPLC 43 B2,

LHStHRASIL 2016 FEIBEE 1Y




RESEARCH ARTICLE

HU Yongdan,et al: Optimization of Submerged Fermentation for the

Biosynthesis of Antroquinonol from Antrodia camphorata

Antroquinonol 2544 P alifb 2 )5 il £ 15 2]
21, 283 UV HPLC-MS \NMR 73 #7 , K4l i =92%

2)Antroquinonol 2 #5 B9 il /F K i Fr WX
Antroquinonol 25 mg, % BC 61 1 mg/mL
W, P4 AR B E R & 5.,10,20,40,60 80,100 mg/
L. € )5 47 HPLC 4387, Antroquinonol 2% b
HEd i 1 R

12 000 000 -
10 000 000 - =105 311x+67 420
R=0.997 9
8000 000}
\-FT[%(
= 6000000}
Eig
4000 000}
2000 000}
0 s ' ' ' '
20 40 60 80 100
PR /(mg/L)

E 1 Antroquinonol % # ph £
Fig. 1 Standard curve of Antroquinonol

3R A YA E O R B AR W
A, 50 CHET 2 S FRE
1.3 EWigit
131 & F w28 R ELHE & R
Antroquinonol #9 % v 7E B ER AT PR M BRI
Wy i Al B 10200 2 e R 5 IO U 1 I A ) B A
RO W) HEAT 528 TR ISR BT 5T o 20 ) ok 45 Jl Tl
Qo R 2 FHE R TR | G IR AR A IBOR TR 2 WS &
Wl B rh HEAT B TN, H AR A 4L & 5 5
FES YT Antroquinonol 75 5 1 5210,
132 4 2 ik & A 84 A& Antroquinonol #9 3% 7
A A

1) BRUERIOEAL oA 20 e T il 1 5 Ak
M AT T, B A R B R TR 2 A R RS
Antroquinonol B 520 . 43 HITERE FRHEHAIA 70 g/L
AR 2 B REE ZE 2P DR BTN BRI ]
VES T R ORGSR il U SR AT A 2 S R W
Antroquinonol %5z FERR IR FP A 0 B8, I AE B 3L A
BB AR TR S I e rh X T O R
Ky (R TE NS T VAP VE R R | 5 A Ak FK A
J& AT R SR LA )

2) AP RAL  [FRE R AR 2 Bl A I 8 AR
LR IEAR AL P RT AR T, X 205 R 2 S ke

4 1 Antroquinonol Y5 M AT HRSY o 43 A AE K 97 2k
A 14 o/L R T8y BRIk (BB AR
B OEA M BR AR R AR AR, 5 5 2 WS
KA B Antroquinonol A& A .

1.3.3 A BE AR eh A L0 R B IR B 0 e U
TPARAC I S m b — 25 XA 2 WS e e 1 4% 1 it
frpidl . 23 RIS 9 R) Ih pH(pH 2~8) A it
(5%~25%) & eI (22~31 °C) I3 PR 38 (100~
250 rpm) HEAT GG, B R 2SR RS
Antroquinonol 9z fE4 A,

LT

21 EARAMMEZERSEZES N
Antroquinonol #Y5Hi

ST 6 7 I A B Y 3R T A R e A A TR A AR
W R 2 B 22 AR TC A K Antroquinonol  fHYE R AS &
P A4 28 v 43 30 T AR L %) T A T R A 0 )
A LM AE Antroquinonol fY 45 W2, Sy 1 ik — 20y
P& 1 B 2 WS AT A 22 K6 B Antroquinonol (1) BE
T, A S 2 T8 O 5 VS A ) RN R ) e S
Fr P RIE R, ik — 2582 Antroquinonol
P H P,

WAL 1 FzR 3 5 AT 58 b ROR B 1 i
TR BT Qo % 358 5 248 TP R R 00N ) O i |
R A B HE AT B S I A R T T A A I ) R
AT SRR REE Qo A il i T S5 BN
I ROCR B o 3X 7T BE S5 T Qo 9 S X AR 2 T 22 1A
4 1 Antroquinonol HYfE FEHLHIAFIA OC, HilE QO
VE ]yt 2 W 285 2 B 3 2 P Antroquinonol & B Y Hij
Ry B AE AR & TP A2 2 Antroquinonol B A R, T
MR 2T 22 R AR A A Y A P AR
HE 25 DL B Antroquinonol A4 #5 HUAE J5 0 ¥ 47 — 2 1)
TEFEEH, PIFE AW INEEEEXT T Antroquinonol
AR5 i 21 P R AR 2E A 1 D
22 EZHEBSXES MK Antroquinonol H1E 5
2
2201 OB A XL EH RS KBS R
Antroquinonol # %% fkIFEBEYA KSR T E
SR BIK AL W, A Ak TR A 20 LA 7 ) 1% Bl 2 R BT
PR A A I 3 T E R RE i . 1T 2 LT T 2 AR R 65 R
JH 2 R PR AT A 4G, PRIt 4 1 7 B T Bk
i IR 3 SOOI S RN -a - )

JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.1 2016



PRI, F RLRREL S RE FEE R FIHA

x1 EFHMMEZ

HikAS % B4 YEF Antroquinonol 7= £ 1 1R

Table 1 Effect of multiple addtitives on the biomass and production of Antroquinonol in submerged fermentation of

Antrodia camphorata
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hof 58 R R + K B9l 10.33+0.11 76.54+0.43
X 0 S YR + A A UL 4.65+0.08 16.11+0.31
TR+ A AR A IO 10.42+0.10 80.53+0.32

T 25 R R R BRSO, 4 0 S 2 i AR

Antroquinonol F 520, Q& 2 i

16, ... . . 412

o
(=]

A E/(g/L)
[oe]
_
3

Antroquinonol/(mg/L)

(3
(=}

AR TR LA DR E Tk W R
ek Ry ek

TRUEFP A
4=, Antroquinonol.

2 AEAMIEINIEZHSLZE LYW= Antroquinonol =
-=3: 0k

Fig. 2 Effect of various carbon sources on the biomass

and production of Antroquinonol in submerged

fermentation of A. camphorata
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