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Effects of the Fermentative Culture Medium on Production of Chitosan
from Actinomucor elegans
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(Key Laboratory of Industrial Microbiology, Ministry of Education, College of Biotechnology,
Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: The effects of carbon source, nitrogen source and inorganic salts on production of chitosan from Actinomucor
elegans were investigated. The proportion of two main components (corn steep liquor and corn flour) was optimized by
single-factor design and response surface methodology. The results show that the optimal proportion (g/L) : corn steep liquor
68, liquefied corn flour 42, KH,PO,2, MgSO,2. Under the above conditions, the yield of chitosan reached 2.223 g/L,
which increased about 64.30% compared with non-optimization.
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RHATKE IR PDA : DR A A M IR 1 R 2.

KSR IR (/L) A 30, Rk 20,
MgSO047H,0 2, KH,PO, 2, pH H4K, 115 CREHOKH
20 min.
1.1.3 A
Fok, KRBT ; FORIE, KRR
Wl IR o TEM I (BEHG F1o8 3%10° U/mL) |, KHEFIAE
Tt B AR AT PR W) HoAth a5 34 [ 4 A 2.
1.2 FHik
1.2.1  ERpag e 22

B B oK BRI 60 HIfifS KM, FREL 50 g,
Jin7K 120 mL, IIA S i o~ V€ il (10 U/g) , 85 ~ 90 C
BEHE 30 min, IIFEEE 10 min KHEEYS , BT B8k
e il & P 1 7 2.
122 Rezoync
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K PDA 537 5E K AR AE R 7R 2 1
TR IR R 28 CREFE 3~ 7d, Ffhin B o
HFEECE. FREMAETEL K 10 mL YERifaT,
JZTCED AT IR BRI 22 , 3 BRI BB A A R RS Bk
T £ Rl 7O =1 3 DB e = S G R 1
BRIFBO L, 280K T B P T,
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Tab.1 Effects of carbon sources on chitosan production

{3l R TR ok i ke LA TRk TR AT
[GEALSIZS W LER A [LE222 [LE222 [Lp24G| 3N ESN
BRI/ (L) 13.45240.181  4.413£0.343  13.237+0.223  15.661£0.245  3.812£0.298  16.828+0.311 18.153£0.157

FERMEE R (gL 1.018 0.308 0.949 1.172 0.258 1.176 1.296

HIZ% 1 AR, BRIEFP RS SO B e YR &
JAT BRI, T 2 M 8™ A 5. e B0
5B 0 R AL A 022 5 R P A 2
A PR BIRTRI RN, ULBTHEEUSN B A B B0
b AL RE X He B , BE EEA S ek i 5Ok, i
i A SRR AL R ST R A A R A B, T A T LR
ARG ™ W R . BN 28 A A P Y o
JEE KO KR A F SEOR BT ) U Ay DA A (i
FEURRH RGN, B4R BRI AT R 22 R AE R P A 5
OIHC AR TR AR, B KB HE IR W AR 7 Ml it
Frim, IKF] 1296 /L. F35b, S as R AT, 2R0E
L2 IR PR B 22 A A0 , PUIR B 22 R AR i

ik, SCHR[10]4RE , B 2B e — 12 1l RE & 52
PRI AR R, KM AT ) TR 22 199 43, (o LT
LTGRO K A
R MR 2 —. 25 R ORI LR AR [ 3, i
FH A KB B AL TRAE A i T
212 BRI L EF SR o RAEG YR
3L 20 g/L B4R (BERRRY L KK, 5.8 g/L
RN 7.3 g/L WHMREL (12 o/L WRIRE I ELRIIE T
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30 /L FEORMHR AL R Bl , 355 77 35 v oAt i 20 A
AR A SLIGAE 3 AT, LB EE R LR 2.
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Tab.2 Effects of nitrogen sources on chitosan production
IR E AT FE =28y P S fitifRss TR fili RN
B2k (g L) 18.013£0.123  18.252+0.254  19.621+0.196  18.807+0.325  6.546+0.422  5.468+0.334  10.423+0.236
SERBEE R/ (gL 1312 1.325 1.414 1.353 0.458 0.395 0.759
H2 2 AT AFEIMAE VL RER LA E R BRI AR

W — G , SRUIEURR 280 T 22 A KM AR O, HE SR
SY BRI A R AR R ORI XA YL
B AR AR I /5 T X A R B B BR B | i R M i
SECHLRIR. AR S RS A A K
Jr i ) 2 R o o 3R AR fe 50 , A A 1 fie ik
BRI, T ORI 0 U 57 AR A 7 e TRl
FPRARIRE] 1.353 g/L. SEE T AR S A AN
4.01%, & JUAMA AL FP & R e IR, (2 R AR
A P R S AU LA ML AR ZE AR, 23
B R AT BB TR I A s A T i R A
F N R AR K U B R R A e g
FARA YRS AL FRIEA AT A SO B
5 (R BE D TR AR RAR BEA I TN -, B FR b e
T PRI AR IR . T A S8 3 OB A ) R, 6 1]

213 RALEATIFASH L ES RS RAEG 0

TCHUE R IC R e A B M ) T2 0, X 4E5 g
FIE A AR, L 30 g/L BB KAk N
Wi, 20 g/L 1 T ORI A AIE, DA AT JeHLER R
XTRE A3 2 /L (W) UROAR R JeHILER , 4n - Bk
BE OBERR AU RIS SRR WE ST IR S o
WA, BN SEIRAE 3 APAT, SEIR A R LR 3.

H e 3 AN, TOHLER X TR 2 AR i A= K AT — 2 i
PEVEF , B ER BE AR IR — SRR fei. ARUSImICHL
ER I X R PR AR B BB 2B 4K, DB RS IR BE b KRS
T B 4 AR 2R R G 3R AR A I HE B B
PR A R T SR U T/ 8 1 I D Ml PR —
RE N TR A A AR T 5 OB BR BR BE S T, AT
HuA FE R AR K
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Tab.3 Effects of inorganic salts on chitosan production

TR Xf MgS047H,0 KH,PO, KCl CaCl,
22U g/ (L) 16.311£0.233 17.864+0.158 17.637+0.256 16.469+0.274 16.853+0.383
SEEBE R/ (g L) 1.135 1.285 1.235 1.166 1.176
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Fig.1 Effect of the concentration of corn steep liquor on
chitosan production
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Fig.2 Effect of the concentration of corn flour on chitosan

production
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L 2 AT, EARM R ARSI & AL 10 /L 38 Hm
2| 40 g/L B, TR 22 AR BEASWTHE N, 5T FRBE ) i A
0.846 g/L $4Jn#] 2.142 g/L, {HJ2 4 R MR AL IR 5
hnitil 40 g/L B, 22 ARUR EE RS N (B S RS 3
S e SR DRI, i 355 95 2 P R KM R A Y

WSk 40 g/L.
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231 FEHRRFKFHEE EELER

ARG ARSI AE R, B TR F oK
TR AR o AN N A g S e oy TR AR B PR
SILL Xy Xy BN SERMTRD Y R RNE(EL SR
PLETEAE 2 IR 5 JKF EXE IR A T
DAl IR xi= (Xi - Xo) / AX X AR 44,
Horb x; i BRI AASAE, X, O A 72 H A HSHUE, Xo
S G AL AR R ELSHE, AX O FAS R 978
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Tab.4 Levels and codes of factor

- i 7K
H% s il

-141421 -1 0 1 +141421
Tok3%/ (g L) X 31.7 40 60 80 883
TORBHRIL (g L) X 25.9 30 40 50 541

R4 Box-Behnken H.U2H-G R T 2240 HE
13 AR AL, Hd 1~ 8 FTHSEE, 9~ 13 IE
ROPTIRLSCA A AR R BUETE Xy o I R — 4R T
R E RO XS G S e R S E A 5 U
TGS g R 2E. B E R 3 WHCEE. B
DA WL S R LR 5.
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FIF SAS HrfExtER 5 SLEEdRIE T2 o0 B4
A, ST R 7 T (] DS AR WA A T 2248
Wi, IE BRI F IR PR E ARG T2 E
BV W24 RE 6 nAIRIIEERIE F G
B (P<0.01) ,MIEHREL R =0.947 8, LA N &
KSR T KA VAL T b 1 7 3 21 o 5 5 B T
ZIAFE R ZE W RIH R, BT E R E KRR
CRAEAZH IR . P>0.05, "I E RIS HAE A
BE. RPIAE a=0.05 KF FEARE (P=0.305 1>
0.05) , Ud I ESHE o a5 s, AT 255 | A B
T, ASERIRA 2, DRI ] P A TR A QR S 6 5 o5 0
S EERPEAT M. i 7 AR R ik 2Tk
EIEp¥ Y

3=2.148 2 + 0.098 312x; + 0.066 642x, —

0.115 288x;x; — 0.029 75x1x, — 0.120 788x2x>

z6 HESHE
Tab.6 Variance analysis of regression equation
V=
. HEE  CEHM ¥y FAH Pr>F

b 3/

FEEAY 5 0.287993  0.057 599 25.40299 0.000 238
— I 2 0.11285  0.056 425 24.88546 0.000 658
I 2 0.171 603  0.085801 37.84134 0.000 177
A H I 1 0.003 54 0.003 54 1.561 373 0.251 623

R 7 0.015872  0.002 267
RANI 3 0.008 879  0.002 96 1.692 973 0.305 069
IR 4 0.006 993  0.001 748

Jeyil] 12 0.303 865

x7 EEAFERHEEZERE

Tab.7 Regression coefficients and their significance of the
quadratic model

x5 PLASHEEIRITRIEER
Tab.5 Test design and results of the central composite

design
s X X2 FERMER R (g L)
1 -1 -1 1.672
2 -1 1 1.892
3 1 -1 1.931
4 1 1 2.032
5 -1.41421 0 1.811
6 +1.414 21 0 2.085
7 0 -1.41421 1.862
8 0 1.414 21 2.012
9 0 0 2.142
10 0 0 2.134
11 0 0 2.154
12 0 0 2.098
13 0 0 2213

BRI ST FrifEin T1H P> |T|
X 0.0983121 0.0168355  5.839688  0.000 637
X 0.066 6418  0.016 835 3.958475  0.005 472

xxi —0.115288 0.018054  —6.38579  0.000372
xx —0.02975 0.023809  —1.24955 0251623
xx,  —0.120788 0018054  —6.69044  0.00028

M b7 b T P i o7 (A 2% S 3 PR S8 BAE TR
P A5 31 1) 45 SR BT R B 18— A = 4 2 ) il 1. X6 ] 1]
BEFY A TR AT, 22 1) HE AR R g i . T PR 55
2R (B 3) Shetify e o ) oy (A8 o ) e 7K F-. FR
Kl 3 ATLLVA #4528 5. R 2R s A S AR VR 7E
SEIGYE 2 0N A A e N T A AT A Y A S IR S R
K xi=0.397 xp = 0.227, A G55 FORIA N K
67.9 g/L . EARMRALIE IS IRy 42.3 g/L B}, A
RUT (19 5°C MBI f K™ 1o 2.175 g/L.
232 WRAER 6 IIE S

R B AR Y A A I SR B SR T
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Fig.3 Response surface stereograms and contour map
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