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Effects of Hypocrellin Production of Amylase Addition under Solid State
Fermentation by Shiraia bambusicola

GA O Ruijie'?, DENG Huaxiang'?, LI Yunya'?, GUAN Zhengbing'?, LIAO Xiangru'?, CAI Yujie™?
(1. Key Laboratory of Industrial Biotechnology , Ministry of Education, Jiangnan University , Wuxi 214122, China;
2. School of Biotechnology, Jiangnan University , Wuxi 214122, China )

Abstract: The research investigated the effects of hypocrellin production of agitation and amylase
addition under solid state fermentation by Shiraia bambusicola. The optimized experimental
conditions were as follows:the first agitation on the third day,intermittent agitation every 36 hours,
bacterial mesophilic a-amylase (2.85 U/g) added at the start time and glucoamylase (29.78 U/g)
added on the third day. After optimization, hypocrellin production reached 60.74 mg/g within 13 d,
which was 3.66 folds than previous study. This is the first report that amylase addition is used in SSF
and it would have significant effect on hypocrellin production.

Keywords: hypocrellin, solid state fermentation , agitation ,amylase , Shiraia bambusicola
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1 1TS-5.8S rRNA (/7SN HEAT /04, 48 O AT 3 1R
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V3 Bt DR 8121 iy 49 17 %% 21 A9 47 B T Shiraia
sp. SUPER-H168"RE % 2 1 7 AT LL 1 R |, i i Xf
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1.1 E

P E® (Shiraia bambusicola)SUPER-H168 : {E
BT S0 AR,

1.2 EHRE

AR PR TR 5L (/L) - S8 200, 454 20,
g 20;pH AR,

WA 75370 (o/L) « B2 5 200, % 4 B 20,
KH,PO, 2,MgSO0,-7H,0 0.5;pH H %X,

[ A5 ok T 35 35 6 (250 mL HETE ) : K48 Chr
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K,HPO, 0.01% ,MgS0, 0.20% , #]f & 7K & 50% , %)

f pH AR,

R B FRILIILE 121 CFIEHKE 20 min,
1.3 ik
1.3.1 -7 &&eH & RHEFF7E 30 CH ISR
5~7d 2K B RERAMT, H 20 mL JCH Kk
TR T I F B I PRORE B 0 4 T RO IR
B 10° S /mL AT BT
132 #Fikeza W 130 kel 2
mL R F 50 mL RS FFRE SRS, £ 30 C,
200 r/min M5 N IR G 85 5% 24 h LU [ 28 % %
P F UL
133 B ALBES 2 mL WF PR T
25 & B IR P, 7E 30 CCRYARME FIE9E 15 d, fEit
A 1 285 35 o 1 A AL 2 W, B W R G B B R AT — K
g N
134 #adien sk KBESEBY T
PR S BORE | B AEHEAR 70 CHET B B E B
HERRFRIL 1.00 g, FHBFERBFRE , 425 1 30 mL JGK
CPETE 80 °CTT ¥ $2 U UK, il il S5 A5 088 0 U,
JiE 7 25 R A AR 25 T I, FH Y 2 e O LA > 7 B
W RBRIRELCR VSR IE A YO TR
465 nm A R EAE, AR [FE 5 R y=0.036 dx+
0.044 1(R?=0.999) 5 5 1y & &, Hrb y A IOE
{8 ,x N EE TR E (mg/l) , 408 51554 7
T RSB LW RN =R« V, 00N me/g
(B TSR,

1.3.5 A7 R BEF R HEH A 2 B ) a9 PR AL B S XT
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IV P [ AT P04k, 20 5o 5 1 R 58 2 R AR
3 RN 4 K, WLET B B9 5 FF R FR BT 2 2 d, 7
BT R I TR 5 i, AT 1 ) R O ) A Ak
39 12,24 36 .48 h,

1.3.6 M Aeiz B eg R A B 2SR BEW) BRI R
SR 3 RAE hy U 493 T 1) 0 A HsF ) s 4 o 3 Tt
15 G TR = R o E A B LA TR R o TER G L LA o«
TE A it FIOBE A 35 0 SE VL IR B0 R A MR A R
O] 4 FRGE R o A S R R IR B A 3 R
JIA v i T o JE A il R A S R 5T K T 2 T
AFNFE A, F 95 CL- M 30 min, 78 XF 85 3 ¥ g 1)
DN VR AT 0 AL 2 W, o K3 I %) o8 FE O I 4 A
4 Ulg (BZSTHERT), BELmgd 74 50 Ulg
(FEZSTETR) , 458 PG o TERBE AL o T80

winit etk 1.2.3.4.5.6 Ulg (BT,
W AL Wl 7S n & 89 48 4 2 10,20,30 .40 .50 .60 Ulg
(BT HRT) .

ou T Tt TR 14 T VPR T X6 A £ 1 3R ™ B )
AR AT 73— 2D ERTE . TEWFIESEAMIMTE Ky
it 1) 52 e i, A B HP L o T R TRl FTOBE 1k T XA 21 TR
R RS R e R TR B RS
0B IR o VE R AR AL Y SR EE S IS BE . SR
W AF Design—expert 8.2 #4752 5 15 11 F1 AL 43 97
M 107 1] — 4 &R H Origin 8.1 #EA7BLHL G i, 153
TR Z Iy R B TS A T R o VE R
FURE AT 00 B A TS e B2 . S8 07 Rt rh g s
205 BT R K S gt WL 1,
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Table 1 Factors and levels of the variables for response surface methodology experiment
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Fig. 1 Effect of first agitation time on hypocrellin
production
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Fig. 2 Effect of intermittent agitation time on hypocrellin

production
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Fig. 3 Effect of different amylase addition on hypocrellin

production

24 EMEBAMENMRL

TE 18 58 0 TR R o VERD I EL TR o TE A9 Tl FARE
A B e AT BE— AL B 9T J5 6 3 b JE A i %) 4 FH s
AT TR IR o TE A TR TR o YR O S
TER BERT R B A BEAL S 2 72 & 8% 3 d S5 A,
TR L o TE R G 0 FH AR Il 3 Ulg B AT
IR PR E] 48.12 me/g; M HE B o FEHEE
FHASINEL Ny 4 Ulg BF, AT20R R 7 585 41.99 me/e,
WL 4, 2 Ff o B R I A AL BE BT 8 AT 4T R
FEEMANIE, FTRESE T 2 R S pH Al
ok T AN T) 2 1 [ T 8 I 4 T U o T R il A
[ 2% R TR ) 45 A ELA S R M R AT
2 R W P A 20 R R R AT, PR TS B 20 A T e o
TE R il A A — 2D I 5 A 21 0 2 7 e 1 5 T

50 -
\
45| (]
40l /i\i
4 T
35t T
E’ 30+
= sl
HIJEH > — B fiila N
HRL@‘ 20 + —O— it G
" 15L
&
£ 10+
5L
0 Il Il Il Il Il Il
0 1 2 3 4 5 6

 VERERIR NG / (U/g)

4 o EMBINEMTAEZRT"ENEN

Fig. 4 Effect of dose of a —amylase addition on

hypocrellin production
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Fig. 5 Effect of dose of glucoamlase addition on
hypocrellin production
551 —m— X E
sob e H
L —A—] % o %
a5 —v—J % g
[ K
= 40t {
235t ’
= 30 : §/§ e
Lot P S
& 21 //ﬁ/ /I
S5k -
10k L] ¢ / /
5L / _
0 [ 1 1 1 Q/T/qu 1 1 1 1 1 1
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
R E]/d

H: ECTE oo V200 Bl FHUBE F6 il IR 6] 70 2 B0 46 i IS T: LA o
TE 3 Tl 6 R TR I B I WAL G AE K T8 3 d R A ;0 A
rhvil oo GE o Al FIURE A0 8 [R) 6 78 BERD AR NI K TR o
3 B TE R BERT IR I A WAL BETE % 3 d R,

Bl 6 EMEBHEMANMIERENZN
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Table 2 Experimental design matrix and yields of
hypocrellin
AT R o VEN G/ | BAEALER | Y AT R A

(Urg) (mg/g)
1 3.00 30.00 61.12
2 3.00 30.00 60.84
3 3.00 30.00 61.43
4 1.59 30.00 51.45
5 2.00 20.00 41.75
6 4.00 40.00 4221
7 2.00 40.00 47.65
8 3.00 44.14 41.24
9 3.00 15.86 46.37
10 3.00 30.00 57.31
11 4.00 20.00 46.85
12 3.00 30.00 58.95
13 4.41 30.00 39.32

ATET U T R 1 22 053 BT, G T I 1 0 4y T
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0.000 5,3/ T 0.05, 16 B A5 B 7E 95% 1) A 47K
S 2 B T [ IS AR AR (14 2 LR 2 (p=0.081 7,
KT 0.05), i B A 1 DA 38 XoF i B R U A S 56 45
WB TSR E LN, RLEFHB AT ZHNE;
FHIGE ZEX R?=0.933 5, 136 B ) W i 19 28 fL7E 93.35%
FRARE 6 2 B R S 1Y s R=0.966 1, 16 BH 5255
WO L R T i S BR A S R A TR (A
96.61% 1 — 3t . PRI 3245 5D BB 48 o 1 114 FU
(UEARTE D T8

Xof Il 5 5 R AT R S S5 A TR T B e R T 4
], SR AS 2 A5 7Y 1 f e 7 (ELA 60.10 mg/g, I B X6
IO 1 T oo E o R RO £k I 1) S i 43 50k 2.85
29.78 Ulg,

2 38 ) 7 TE S 5 PR Ak B T S kI P A R
T oo VE Hoy Tl DB AL Bt Y 9 I & 00 A 2.85.29.78
Ulg, N T 86 T 2% S5 (0005 v 1 | A8 I 78 i i 1
A7 128 R e LA AT S0 R 52 5 . RS TE SR g6 AT 4L
H R P2 k3] 60.74 mglg, 5 WA T, 7] WL i%
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Table 3 Analysis of variance for response surface quadratic model

BT AR _

795.65 159.13 19.64 0.000 5
A-A 38.26 1 38.26 4.72 0.066 3
B-B 4.49 1 4.49 0.55 0.480 8
AB 27.77 1 27.77 3.43 0.106 6
A? 367.42 1 367.42 45.34 0.000 3
B? 451.64 1 451.64 55.74 0.000 1
5 2% 56.72 7 8.10
PSR 44.40 3 14.80 4.81 0.081 7
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