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BE: 4T Plackett-Burman LK R IHES R Al L, RAWM M (Response Suface Methodolo-
gy, RSM) 3T ECURSMS<: ( Pholiota squarrosa) AS 5.245 R BEMIAL EMF S B4 4 K g LB 0
A B AP E AT T O, @t fRs Sl m s B ke TE REWEIN
HEERFRE, MATREFRE, B AERESFIN 28.07C, 8.79 d § 68.51 mL
Bt SRR E AR K BRI 1062.69 g ml KEERE; 27.60°C. 9.42 d #154.20 mL
Bf, ZEELLEE L 11.32 mg ml ZRERE; WIFE 27.62°C. 9.19 d f 64.10 mL 9 T ¥ M4
T. BEAEBBN a[EETR1.050.64 pg WA ZERN .10 mg W THE2., RBNE
FMUESE T FHERE, BEEELRRIEE,

X £, ¥R, Rk, waBTE . Box-Belnken #if, Plackett-Burman S25 i+
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Optimization of Cultivation Conditions for Extracellular Polysaccharide and
Mycelium Biomass by Pholiota Squarrosa

WANG Yun-Xiang .U Zhao-Xin”
( College of Food Science and Technology, Nanjing Agriculsural University . Nanjing 210095)

Abstract: Response surface methodology (RSM) based on a three-level three-factor Box-Behnken design of experiments
was used to optimize the extracellular polysaccharide content and the mycelium biomass by submerged cultivation using
Pholiota squarrasa AS 5.245. The critical factors selected for the investigution were temperature, time of cultivation and
volurne of medium, based on the results of our previous Plackett-Burman design. The objectives of this present work were
1o locate optimum levels of these process parameters, and 10 find out interactions among them for enhancement of the vield
of extracellular polysaccharide and mycelium hiomass. By solving the regression equation and also by analyzing the re-
sponse surface conlour plots, the optimal process conditions were determined: under conditions of temperature, 28.079C ;
cultivation time, 8.79 d and volume of medium, 68.51 mL., the prediction of extracellular polvsaccharide content ( EPC)
by Pholiota squartose. AS 5.245 was 1062.69 g per milliliter of fermentation liquor. While cultivation temperature, time
and volume of medium were 27.60%9C, 9.42 d and 34.20 mL respectively, the mycelium biomass expressed as dry cell
weight (DCW) was 11.32 mgeml" . In order lo simultaneously obtain the maximum vield of EPC and DCW, the sbove
conditions would be located at 27.62°C, 9.19d and 64. 10 mL. In these conditions, the maximum predicted vield of EPC
and DCW were found to be 1050.64 pg-mL! and 11. 10 mg-ml", respectively, These predicted values were also verified
by validation experiment.
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X LR T EIRB T MR S W BT A B, S AS 5.245 IS B RN/
B S 180 R R —E M MRIER, WREERRRLIRE, ZE ABEEIFEE, AT
WATREEFREE ., R RERE A ERMER RS S Ew, KAhEEMT,
Emit— bR R RS EMIENTARA S E], SR ERSA Placken-
Burman LR 1L A B O BEFE A &% 3T (Central Composite Rotatable Design, CCRD) #
BEE, fEBYSEIS I EKY Design Expert 6.0.5, % Box-Behnken WL &I 354 13 3 4~
B E FHREKFERREZEARET #—SHPRAEN. Z%itELRiits
ERFMLESE BN G SR, RAHBEERNA B TEEZTERmER, X
m A it B R T R A BAE R TR, R RAEEKESEE S, mARFiIKKA
BT, T EASAY ., EER, RM BRI EHATAAENEY S EITL
ST {E % T EEEG AS 5.245 BRI IRAMOIRAL, BPAISMEIR IRGE

1 MR5REE

1.1 R E

Pholiota squarrosa (Pers. ex Fr.) Quel. AS 5.245: ¥ [ #r EFH# B i W B fpfR
Lo
1.2 HEFE

TSR, AR SRERFE; BEARERE: EFE6g A 115,
BEflE 6.0, BEEEM 2.0 g, NaNO, 0.5 g, MgS0, 0.5 g, ZnCl, 38.6 mg, MnCl, 100.0
pg, B4 K B, 30.0mg, FIPGRKERE L, pHS5.3.
1.3 BEHEFEER

AR R SR THSRM Y, 25CHF 12d )5, H @10 em TEFTLER A AR
AT 22 S T A A B SR 250 mL =AM, 50 mL HEFRERN 1 F.
1.4 BZFTERRMESEIRNE

Fe R SRE e RHE Bk, X RBBRIET IR, 2 ENER. B2k ’oCT
MEEERE, A g oml' ERFEIT. BIEHK 10.0 mL, R Sevag I EH E MR
EREHI A (L910K), B 2.0 mLiZMEERK B AEKTKEN 2d, EEKENH 24
5, BURBTRE AT 20.0 mL, RACHAILBIMNESHEE, U g -ml' RER
ite
1.5 SXEigit

Plackett-Burman 523845 R KU, M4 kB BN TR/ AN FREERRE
(P=0.0143), MEW KA KK XBERENEFRME (P =0.0009) HERE (P<
0.0001). ALIMEFFTREMIEZHESENEN, XZHEAAd KEHORR#HTER
i, UTREFRIETFZHEZARKSAMENZRZAMHELIXLE, Hit, 23558
HESTIEdr (WINifE) AR BB P MM 28 S & (Exopolysaccharide Content, EPC)
URETEASEBNEZTE (Dry Cell Weight, DCW). FEHF (AEHE) EBERR
g BT E LA, BRI CRZ, HE—ATEMK. B, SL8AK 051
1,0, 1452 (RED. M TERABENHESHE, IEREE. EHEF, B
EETEFUEMAIEAK Y, 140 Jmin F15 50 mL 5EFERGER | 2.
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®1 ZRAELKERHRT

Faotar Symmbol Coded levels ”
-1 0 1
Temperature (C) A 26 28 30
Fermentation time (days) B 7 9 11
Volume of medium (mL) C 50 75 100
THESEGHSAZ MK XER, A=HREE (28.0) 2.0, B= R0 (9.0) 2.0, C= ¥R (75.0) /
25.0
WEAEE RN T REUS N T IRBT R,
Y:C.O +i2nla,-xi +é:ibijx—lxj (1)

b YABWABAE: x Mx 27 BRI o BT a HAMER: by K
WA n HNFR, FEFLTEBE 3, & H Box-Behnken LRSI HER, FE
17 Rilext # (1) BEIME N REGHTTREIHRE

2 ERESH

SERRTERESHRNFE 2, FIA Design Expert K {EXT 72 2 B r ik B o W H#LS
SRR T BB EPC B Y A1 DCW BIBIE Yoo T 05 £ 25 £ 5 520 B . mHAIFD
EREN_KEZWMEIEFE 2) 558 (3):

Yepe = 1047.76 — 13.49A - 50.41B - 95.85C — 88.89A2 — 206,758 - 176.93C% — 124.96AB -

22.72AC - 41.18BC (2)
Yoow = 10.19 — 1.51A + 1.04B - 2.09C — 2.44A% - 3.13B° — 1.12C% — 1.68AB - 1.06AC +
0.067BC (3)
F 2 Box-Behnken LiFit LK EPC #1 DCW §9 R 5 BRI
s Temp. Tire Medium EPC (pg-mL!) DCW (mge el }
(°C) (davs)  Vol. (mL)  Experimental Predicted Experimental Predicted

1 -1 -1 u) 637.10 691.06 3.4 3.42

2 1 ! 0 906.90 914.00 3.83 3.75

3 -1 1 0 847.26 84015 8.79 5.86

4 1 1 0 617 22 563.27 2.65 2.47

3 -1 0 -1 892.70 868.56 8.36 9.18

6 1 0 -1 864.30 887.02 7.20 8.27

7 -1 0 1 745 02 722.30 .19 7.12

] l 0 1 625.74 649 .88 2.78 1.9

9 0 -1 -1 798.98 769.16 3.06 7.06

10 0 1 -1 719.46 750.70 9.90 9.01

I 0 -1 1 691.06 655.82 1.85 2.74

12 0 1 1 446,83 476.65 3.96 4.96

13 0 0 0 1071.61 1047.76 10.32 10.19

14 0 0 0 1023.33 1047.76 10.21 10.19

15 0 0 0 1057.41 1047.76 10.36 10.19

16 0 0 0 1017.65 104776 10.09 §0.19

17 0 0 0 1068.77 1047.76 9.97 0. 19
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ERMERI B ESNES, ALRAEAN EPC KBTEBHLEEEMNE
FH (p < 0.0001), BMERERH (4,) H0.9411; ZEHEHAKBEEHKRB TN,
KBRS FPC METEA S B E, WRMRAMERENEN A EE, BERLDYE,
TSR RN AR EEHEE, ARTEAEE (MEXER). MllEL2EKR
BAE (3) p < 0.0006, H i, 08967, BREABAEENL., ¥ TRHRIEERNHE (2)
M) MEEHAARYE, ELARASHEZRKEEER, RITETT SAFR4Y 4
B PR EIESTER, AU SPSS 10.0 A TRER (BIEABR) #HTEEN LTS
W, EPCSLWIE STMEMAECEL r 8 0.9604, BE22ERKER 0.9991, EHFEEIA
EHBEARY, FEAF -ENEBRESFEX
2.1 HSEESRE (EPC) MEERSHSRKREL

A Q) HentEEARERLEALE L~ F2, SiddasRamEE
S G 8P R B S BHE ML T A ST, SRR B R R KRS,

EPC/ug .ml!
10
E35.77]
- p3EEd
1,050.73 ! 1054
928 86
- sm,ooi =
E eesa3l c“g oo
w 56327]
5 l
o
-4 i
[ . 80 -
10
[936.69]
0 f T
260 70 280 200 30.0
. r/
B.vd 70 260 At AT
#1 BEMEFEREZ TSN FPC M mEREEREE
EPC/1 g.mL+
100.0
/
1060.59 _',._»;';:'::.;:.:;é_i&‘-;;'. " B7.5
i o SIS ST,
-—Ei 55791 ";:":"0:::::‘::‘:::::::;'{;‘ _é!
- 855,24 Sty tel ‘6".’ .g“::“‘\\\\\\ E
(! S 5 )
o 75256 o2t %00t { E 750
U eaous % 2
5 7 f =
625
100.0 |
00
: 500 r
%6 270 289 290 360
C:Volume/mL 7o 1 ‘
-Volume/m 500 260 AYC At C

B2 EEREORE T YW EPC s mE R A E A%
A1 BAR T ERBERRIE (68.51 mL) I, HiFRiESREX EPC 8138 B E IR
hi. MHZFSEKETHUEWSEEBEAEENSCERRAEEE, BASHKNERE
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e R E AN RS A, BERAFRAEZEEMAARE, MMERN S22 R,
FES IR BRN,, B L EPC MR XATESE 9.5 d, TEXFIRER ST HEE 8 d,
UL R, TEALRKFEEN, & SESEREEEH T8 R B4t
e HiFRiTE] . EPC ZIRFHERYIRHE TR R P S A SOXEFIHZ 8.

TEHTIRIN (A 8.79 d B, BB ML SR EAE N EPC WA E Hug WA 2. B H,
R M RR AR EPC W AE RSB E, HER MR E LR KEEEN,
BRI SEANEWARE, MRS IRRESIH T2t
22HE4KE (DCW) MEESH SR

SEHR AR IHRAL | ] SRR X R DOW T E ML 3 ~ & S,

DCW/myg - mL”’
1no

10.0~

B:vd

9.0+

DCW/mg . mL"!

8.0

T T
26.6 27.0 280 5.0 30.0

B:rd 76 260 AT AT

P83 RFE AN AR 0] 22 H R0 DCW i il AT P R LS e 2k P

DCW/mg - mL"
1000

87,5

DCW/mg - mL*
C:Volume/mL

62.5 =

5.0

26.0 270 280 29.0 300

A:/C

C:Volume/mL 500”260

B4 HEMEEEZTEE DOVl mERIEFSRE
HE 3, FERRERNS54.20 L i, AREPEZERKREREN 27.5CEA,
AR N TEB AT TR, BENETIER IS dEZERKKYE, B2 ER
MLNEINE2E 516 mg, 9.5 dIEHLZ B, DCW BlR (A1 4E &K Mk /> e 3%
BEATERAFE LR, EXReTHKEAEN, HaMBEFREE, BAMUT 7
mgZedi. HE 4 FIE S A, KEREAKTRBEKFREN, & EEEFERE K
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FREER, B LA KR RO R IR, IR B B A T
WLBER, HIEHTRERE TR RS S m R ETHEAAN L, NFmH T
LEe4ing 38

DCW/mg - mL"
™ 1000
.
/’-

oo E \ —
~ ! s Ta=is 875
g 9.1 B irrrw s r gty
- ;///IJI,,'III"'O'
o om| SZEEEES
E S5 2
£ 4w ', 2
z 274 5 S 75.04
2 2

=2

3

=

o]

62.5~
100.0
1o
50.¢
C:Volume/mL B - B:rd 7.0 8.0 90 10.0 110

B:td
Es FFEERMERELEEn DoVt mEEES S E
3 #ig

ABTIO RN B G AS 5.245 EMEA KRR BB 3 A0 AR (R B 4L
I EHE A R AR KT R L S B AR BT A RET. FIES S
ST RFUEBE R R R R, SE SR SR 3D AR S S8
FLATTAI R R B, EREFRIRE N 27.8C ~ 28.6°C, H#EMAIH8.5 ~ o dFERE N
66.5 ~ 70.5mL M TZE&M T, BHEA KPR EHEE B 351,000 ug A 15 T
PRIGARERRENEZE (10.36 mg-ml' REBERE) BIBAEREN K 26.4C ~ 28.8C,
8.2 ~ 10.5dF150 ~ 76 mL. A Design Expert fF, SMFISAHH (2) H5HE (3) #
AR R (EXFRRE . oA R RS YN 28.07°C, 8.79 d #i 68.51 ml. A,
B AS 5.245 HIAP EHERY B AT (A 7 1062.69 pg-mL' KEEM; 7E 27.60°C. 9.42 d
15420 mlL Y L2260 F, BB HBE BT 11.32 mg-mL' ZEERR . 5@t % RO F7
BRI S 3K LI T 18 3845 1,050.64 pge mL' M 5L ZHEFT 11,10 me-ml' AL 8, It
IS FRIRIE . B RIRIEE R 2 500 27.62°C. 9.19 d F1 64.10 mlL.
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