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FHS2 L AR G0 I i R B4 N T T 2SR TR 8 e o
18 25 1 T AN A A O 8 2 53 o 23 38 m™ R Y PR S
AP GEIRTR B . — 80 % 1 [ 5%, A 3O 8 5 1R
FEPIAE TR T A AR L Do e 5% A ) A A
T FE W) SR R e e %) T R [R] N G AT R i Bl 0 ufe
DAV AL WS i JL T 52 Ay e 9 4 A2 LT SE ML 2 2
SWTR AR Z —.

JLT B XFRHSE R & —F & ALK, il N-&
fik-D- 24 2t 5 49 B (N-Nacetyl-D-glucosamine, Gle-
NAe) AN R ARATRAERIE
AW BT AE W 5SS S Y AR RN K 22 B L TR Y 4 i
BEp e, SO EEZHAR,JLTRE N-&
f-D-Z S A4 B 1. 4 B ERAERN ST AL
Wi ek BJLT B R & A =k A28 i Haber-
Bosch 75k (AL & MCAY 77 %) [ 1 00 R ™
Y N-lt-D- 2 54 4 08 KL T S8 08 B B0 AR
HYIRE . EMFL s, N- 2 B -D- 2 5 6 & b R B
P J55 T AR O 4 W 9 B ) T BE ARSI AR R Y
GEIE K IR 1 BT CELAE 5 s IR ) A7 A6 N- 2 Tt 4 4 il
JEAB A, I VR4 T AR 22 0 S i O AR IR 1Y 45 i
X AL T 1L T SERE 5 B A o A L A9 3R
NS S VPN 1R R P ;. B | 7 (9 2 K S
PRI Bk B 22 A AT IR T LT BT S K i 7™ W 1Y)
IRIENS

H B Tl b0 SR8 52 5 55 4 19 ) T 32 O ot
5 1 25 B MR B 52 B 5 ) v R ) o AT AR 1 A
FEILT e BBERL T SEME S5 ¥ T, Percot %1
XA A 2E A 7 LT B SR HEAT TR AL B AR
157 WAy B RN A 1 B ARAR = A LT R (E 2 AL B
T2 rfATE AR 5 R it 0 FH 3 R AN SR AR AR, AN AN R 855
BTG G H S BOULT BT N-Z B AR Y 728 16 T
SO = G BT, R T i DAl A vk R i AR S T R
J5T 25 ) JOT A AR Y TR) R, AT 4 ) D Tl s AR Gl 2 1
o i TR 8 5, il Y L4 {2 1 il AR TR 1 i
TH AT A A AR 38 g $2 BBOSCR AR . iR W 1
F2 B g K W A b AR W e AR 0 R AL LR
SR RS DI LT B 8 ok

TCEE W A BV 10 G S TE T 5 3 U RO R 1Y
() I AN 23 7 A 3k 22 X SR 5T 5 1 W) B 3 o 7 V6 A
T fif DR R 50 R Sy Ab B ), R H ETRCE B
Qb PR VE R R TR R R By B, BRA 1 H PR B . At
LR W W e AR 1 5 4 ) o AR A AR R 5 %, 5 i —
TR L AT IE B A TR BERE R AL

ek fife O 88 7 ) T A 0 o A 28 O T e PR W e A
A B8y 4 A P RLRL | 3 fRDkE s A My RE TR LA
s ke 2 0 I ffe 88 5 I 00 ) W e 2 AP 5 B A
FEIRFEYI L5 5 R S R X PR Y SR . PR BT
IR 7 I Ak Bl 2 00 X B UMD P A B 5T A 0 R R A

1 MBE5RFE

1.1 ikFFER

W5 A 3 N ] Sk R 7 R 58 QA ) Sk R ™ i R 2
FUFE ) .50 CHEAFHET 8705 J5 1 40 H #i , K B AL
T H
1.2 BE#TEERIE

A7 G 1 B A A o 3 Ak T O 3 BB i R A L
RIS N P = S e S = = = 1 | DN AR LR N PN
SR, B B 15 [ G B R 3 BH AT 3, #4022 3
W& AR B AE KB R LR KRG, @ AT Rl A
RYURE R AR
1.3 EFEBRA

B 7 Hh B A B I 8 35 3 K BRI S 115 °C , B ]
JFFSE 15 min; I HA 3% 37 56 0 KR R 121 °C,
I 1] S F§ 22 20 min,

(DWAR SR IR 1 000 mL: FeSO, « 7H,0
0.01 g, MgSO, » 7H,0 0.6 g, & JLT J& 10 g.
K,HPO, 0.7 g, KH,PO, 0.3 g, ¥t pH 1l 7.0,

(D EREFER 1 000 mL: K, HPO, 0.3 g,NaCl
0.1 g, FeSO, « 7H,O 0.01 g. NH,Cl 0.1 g.
MgSO, + 7H,0 0.5 g, KH,PO, 0.7 g, lIKJLT &
10 g. Bl 15— 20 g, %146 pH{H 7. 0.

(M TR 1 000 mL: #Z#HE 4 g, KH, PO,
0.7 g, K,HPO, 0.3 g,MgS0, « 7TH,0 0. 6 g, ¥
2 ¢ EAK2 ¢.pHIE 7.0,

(4) K WedE 33 1 000 mL: 8% 2 g, KH, PO,
0.7 g,K,HPO, 0. 3 g.MgSO, « 7H,0 0. 6 g, Lk #y
0.5 g, FNE 4 g, HAMR 4 g. ¥4k pH A 8.0,

1.4 EHEESF

Bl g B8RS A 30 mL EE K ,30 C.
200 r/min 5735 6 h, MR G H . B LIERE T8 4%
Bt ,30 °C 150 r/min 1H IR G K F 3% 3 .15
N E BN HFE,

1.5 NTHRERENRES AL

SV 375 T B v R R LT TR A — e A ik

RAE [ 44 35 75 356 b AV A M 25 T B i A P R 1



HRERE LTRERBENFEREEBIFZEFTUHFHR

BIR Y 3 R AN B ) R 75 T R RO A Y
TRl V% B0 3k 23 T8 1l a2 P R 3 1) el 1 R /N B B T T
R it L 0 5 4 i 1T L I IO A T Y R R AR
107 - 10 " BREEAR RS . B A0 BB B 100 pL 3
S Hb VR AR S B R AR S O T 30 °C1E IR SR A T )
EE SR EULEE . PRI VR A L HS A B R AR Y
HvE AT 4 X RIZaifl .
1.6 BEHHEE

PL27F Rl 1492R AE R 5190 . DL A A i A Al
ek 1 BCHI AL 25 pL IR R 5 #E4T PCR RN 43 T
X PCR F= )47 B i BE e v vk . 28 A B i v B
() PCR =¥y, 26 &8 T AW TR C 1) B4y B2 A
e, 00 25 3 4 52 356 B K AR W ER AR B
(NCBD'E M [ BLAST %} 16S rDNA JF %1 #4174
BT 8 8 AR 0 4 S . SEERAE FH 25 pl R R AT
PCR ¥ 8 , #2757 36 2 Fr )i 3t 30 M E3R
®1 PCREREEZ
Table 1 PCR reaction system

wny i/ pL
Additive Amount/pL
DNA templates 1.0
Forward primer 27F 1.0
Reverse primer 1492R 1.0
ddH, 0O 9.5
2 X Taq Master Mix 12.5
®2 PCRERF
Table 2 PCR procedure
T WEE/C I 8]
Procedure Temperature/C Time
Pre-denaturation 95 15 min
Denaturation 95 30 s
Annealing 50 30 s
Extend 72 90 s
Post-extension 72 10 min

1.7 LT REBEMEZLEHNE

W 07 38 B B T Rh R TR PR SR AP, 25 C
180 r/min $55% 12 h, FH A 2wl BC/D i WO 3R T 40
BRI T 30 CHEB R A A E R R, E M
N5 375 P B R0 R AR 1 /DN 5 O 3 Ao G 3 1 B B A %
AR EHRE L,
1.8 JLT RAHEEEEANE

JUT BB nl K i JLT B B-1, 405 11 8 I A= 1
W OB A 58 R 0 K A7 R (DNS) 361 0 52
JUT BEEES 7. LA N- 2 Bk -D- &0 3 4 25 1 4 e 4, il
TE AP BEAE 540 nm A 59 W6 B L 2 ) B v i

2. RIS LUB AR LT B2k ME— il 5 1 & 48 35 5%
BE L ERE EAR LUK U PR B R AT ML S ) D e L L
BT ) RN i — 20 1 B S 0 = R AR AR
JEHNTERSE R BE TT . ROVAR R B0 5 1 K TR
IE W 100 pL A1 400 pL AR LT BT, S N i EE R
45 °C , B [E] 4 30 min, /K ¥ 45 #5 #k /K 3% 10 min
ZAE R, A 500 pl f DNS %5 W . 3k K 36 w0
5 min, ¥KKEHEFEE )G 12 000 r/min &> 3 min,
F 540 nm Kb & W OG B . G bR o il 2 OR R
JEOBE S, BTG )8 UM AE 30 CLpH N 7 5
T Ea8 4 B 1 pmol. 38 JFUE Fr 5 B i
1.9 FILTREBEKERITEEFNRK
BORSE ML+ 3 87 5 5 i 40 H i, K e HE T+ 4%
. % C.aquatile gxasl WFZEF T FREH IS,
25 °C .180 r/min }53% 12 h, T 100 mL & 5%
FRILT LB IR 24 b JE L 4R IR 290 M as A 0% S
WY UR 58 HE AT R BRI S5 DA 8 i R TRl BE 55 45 1 &
T i MR e 0 450 FE o 1B B e A B 97 4k A
1.9.1 SRR ZIUT F B B 4k RO o Ak ) 09 % h
DA I SR 5 B 57400 1) % I 5 3% 32 Sl o HR 4L L 7R TR
BER 30 C.pHHK 7 M AT AR 7 d. 38
A (0. 8%0) VR FIIE (0. 8%0) 22 2R H U (0. 8 %)
DL A B + AR, 4% + 0. 4 YO 1E AR LIRS
AN TR R X 7 LT IO il D A 9% fige R 7 BE 0 1) 52 ),
i 3 A FATHE, oAl B R B i/ A A b 2 g/
KH,PO, 0.7 g/L, K,HPO, 0.3 g/L, MgSO, -
7TH,0 0.6 g/L.BHEK 0.5 g/L.
1.9.2 2R ZIUT BB AR ST Ak ) 6 Wk
TEWLEE A 30 °C .pH{E N 7 WK BESRME T K BE 7
d o 3 R A A LSRN LM LA 2 ZE AR A B R R 5T
AN [ B X 7 LT Jo il T A o fige A 7 BE ) 1) 52 e, g
H B 3 A FATHE A R L4 KHL PO, 0.7 g/
L,K,HPO, 0.3 g/L,MgS0, « 7H,0 0.6 g/L, [}
¥ 0.5 g/L.AWHE 4 g/LEANK 4 g/L.,
1.9.3 R Eeat ) = U T B A AR B AR ST Ak ) 0
AL
TEMRE N 30 C.pH H R 7 B KA T 0 0E
o A0 Bt 5 AN AU S L 15 R BRI ] 4300 O 3.5.7.9 d,
RV 3 A TFATHE  BEIEAN R) & B [B) %) 7= LT o il
R R [ fif SR e 8 T 52
1.9.4 R BB JEA LT F B A bR B RSE Ak ) 0
AL

1 pH BN 7 fe A0 B DR 2008 B0 e e 4R A R &
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Pz 9 d, i B & BE 53 51 20.25.30.37 °C , A%
3ASTATRE HRGT & TR X 7= JL T J5 il BT ok % fie A
FEHE T BRI
1.9.5 A BEBAFE AT ILT R8BI RIT 24
9 3% R

TEWRBEE Ry 20 °C  pH {2 7. SO0 I8 F &R 1)
REEAM T K9 d. 8RB &350 0.2% .
0.5%.1.0%.1.5%.2. 0% . B0 1% 3 P FATFE IR 5T
R A i X 7 LT IO I R R R i R 5 i D S
1.9.6 A% pH AT = JUT B A Ak fE5F 2 4k )
3% R

TER FE S 20 °C | gm0 B IR RN RUUR L R R R
2.0 %M TF R 9 d, BB R BERIEG pH (E 4351
6.0.7.0.7.2.8. 0, B4 % 3 N PATRE R IEHUh pH
EORF 7 JLT 5 T A ke 3 A R 5 B8 T B 52
1.10 SRFEREMBERNE

FRELZE 2ok K e Ak 3 5K 46 % T A B MR 52 0. 2
g MET L FREE A5 3 480 K T AL B B 26 R TR AL B Y
TR A RS A TR WA S HR 5 Y B
F, HEAXT .

X(%)=Cnyg—m)/myx100% ,
AP X NI SE BRI R m, AR R K EEA BT
HRSE I T it o kg 280t e TR Ak B 1) T MR 5 1) T i
1.11 BEYEBRZIREPHNEKBLZER pHE
T

¥ C.aquatile gxasl W FER TR F R 32,
30 °C .160 r/min }53 24 h, B HE L E K. BUE 1k
FWLL 2. 0 Y0 8 Fh i B2 PP T 100 mL % e 37 56 p 8%
F¢ 24 h J5 B FE TR R IR A 2 g R 5, 20
CREER S 9 d. B 12 h BUE BEW . K6 I & B 1Y
OD g, M1 pH 1H.
1.12 EAREENE

AT BB, RIS B0, 5% 1.
DUVE R RE SR FE . DL 2ot % i Ak B % A1 ) G 19
W3 Sy et BE R B R A U R i e b R
P & . ELARAG I 5 7 - o R 52 (480 & e AL 3
(AR i R e SRR 284 & A 38 MR 52D 43 S 15 mL
1 mol/L NaOH #b ¥ 4 h($igF 2 h,60 C T A HCE:
2 AT E A AL PR, AL FRES BRE 12 000 r/min #50
10 min., B 35 W04E WA BE & S5 9 1 mol/L
NaOH 25 % B 5 78 52 56 41 R0 25 19 %5 B2 43 50
A 3 g AR CBE IR 4 R BT 82 20D R 10 mL ¥R 4 1R a0
T A SR E AT ARy L 55 e 5 R e AT R

IK G AR ¥ B 22 5 6 50 mL /K8 A T 1k
B OMoK AT Se ¥ BE m B 5D R G B AN A &
NaOH; T FF A gl A& AL, & Je 1K IE vE—# HL+, 28
J TG A R S T B B A B R Y WSO (R A A
5 min) , I J5 76 28 A B R 1 42 O 5L I A48 7R R i A
ERFRE E A5 U 8 WA B0 H AR 2T R SR i E 4
Mo HHEAKXWT .

X=[(V,-V,)X¢X0.014]/m X F X100,
KX NEAFE LV, a6 BRI E 1 FE 1 BR
HEV I (mL) , V, S il T 2 TH A B PR TE R W (mL)
c AR R bR UE VA TR R (ool /L) s SRy BE B R
(g),0.014 4 & W 2 /R BT i (g/mmoD) , F A H
BT A KL, 100 S Ff7 4 B R B, AR A R R
S

WA R (V) = CRE R AL B UR 72 o 2 1
B - FEAER ST T AR TR D /R & W Ak B
A IR e v R B i X 10005
1.13 LTHREEWNE

FRE SR W IR B BUL T . 40 B i
KA R L KB PRI 0.2 ¢ 5 15 mL
1 mol/L NaOH % W IR & J5 it 8 58 $£ 45 1 5 $ 30
min, EHEMA TEEN TR 2.5 h, EEPIGRE
BP0 (12 000 r/min. 5 min) , B4 F W J5 K
IR 5T S A B IE Ve 2 b M s R HL 15 mL 2 mol/L
HCL % WRTIR 52— R 8 /NP bR b 3 e 3 h, 25
WJFE.OHL 12 000 r/min &0 5 min, 7 _FIiE R H
EETRRE PRI E O, HE pH I, &5
AT IRFE T8 5 PR, AR B 200 B R A PRl R &2 %
FEAb #E R IR S LT B . o A NaOH fi
HCL % AR 380 H % 2 43 500 25 B R 52 v i 25 1 J5 f
PR, IEILT By EE,

JUT R IR (%) = (R &K i AL B IR 58
JUT W & i — 4 R WAL B oF 52 b LT A9 %
) /ARG R B AR SE LT B & i X100 %,

2 HER5HW

2.1 LTEREBENFERESSSL

i 2R IR B AL RS R T 4 R BAT IR
fRILT BIRE I MIAN e . % 3 B4 ik 8 n 4 #
BRI e 8 7 45 2R, b Rl BT V> B IR Serratia
marcescens gxas3 5 S. marcescens strain 27F FH I
PN 98. 41 %  WEREZE AT B B. cereus gxasbh 5 B.
cereus strain NS26 tHEIME R 99. 36 % . i & ZEHEAE &



PREEZRSE . JLT 5T b i 1 B9 0 38 % H B fi# AR

PR Stenotrophomonas maltophilia gxas? 5 S.
maltophilia strain BF4-4 FRUHE R 99. 45% , 7K 4 JL
TR ® C. aquatile gxasl 5 C. aquatile strain
PS4R-81 HIIE S 97. 5%,

x3 EMRINFLEEER

Table 3 Results of sequencing identification of strains

T PR AH B R FHLE/ %
Strains Similar strains Similarity/ %
Serratia marcescens S. marcescens strain 27F 98. 41
gxas3
B. cereus gxasb B. cereus strain NS26 99. 36
Stenotrophomonas S. maltophilia strain 9945
maltophilia gxas? BF4-4 :
C. aquatile gxasl ¢ aquatile strain PSR- gg 59

2.2 EXREREXRAEENDNE

M 4 Iron, B. cereus gxash I HAZ LK. H
4.8, Lk} C. aquatile gxasl Hl Serratia marces-
cens gxas3, Stenotrophomonas maltophilia gxas?
/N,
x4 BHEREHBEERE

Table 4 Diameter of colony transparent circle

% HH P E A2 p
bk (D)/mm (d)/mm
! Diameter of . . D/d
Strains Colony diameter
transparent (d)/mm
circle (D)/mm
Serratia marcescens 34 15.0 9 97
gxas3
B. cereus gxasb 12 2.5 4. 80
Stenotrophomonas
maltophilia gxas? 17 16.5 1.03
C. aquatile gxasl 29 12.5 2.32

WP B. cereus gxasb. Serratia marcescens gx-
as3 Fl C. aquatile gxasl $EATHLEEIE 002 TE R A
[F) T R 1 7 Bl A O, 5 SR Al 1 R . X 3 MR FEAS
[R) it 31 L = i G ST AN [R], HoH S. marcescens gxas3
TE K E 72 b IHLEG S ) fe i . 18 21 0. 20 U/mL; B.
cereus gxasb TE & BF 36 h BF M A& 6 J1 &% =, 35 3|
0.158 U/mL;C. aquatile gxasl £ & % 96 h ki
I 3 fei 58] 0. 244 U/mlL,
2.3 MMEREERMBABZEHEMRL
2.3.1 SRR

RN A T 56 A B 5C R 52 W) 100 B fige 56 G 141 2 il
R KRB C. aquatile gxasl AEPREFSE, 55373 A
A= TRV + BRSO ORI R A e ) e, R 484
Vo 2F RE AR R R 22 2 B O G 0l v 400 .40

2% AL EBREANE + EAMO.4% +0.4%0) Wk
[/

s
T
\/-\.

Enzyme activity/(U/mL)
fe]
I

oo 7
it
s —s—B.cereus gxas$
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{ -4 C.aquatile gxas|

0.00
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Fig.1 Crude enzyme activity of chitin-degrading strain
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Fig. 2 Effects of nitrogen sources on shrimp shell degra-

dation
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Fig.3 Effects of carbon sources on shrimp shell degra-

dation



I ARZERFR,2023 £,39 %, % 4 #1 Journal of Guangxi Academy of Sciences,2023,Vol.39 No. 4

2.3.3 A BEnT A 6944

A ANEIPOR i 33 A 2 N 1 S R N
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AE 1 Al
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Fig. 4 Effects of fermentation time on shrimp shell deg-

radation
2.3.4 A BB EMEA

R TR IR B Xof MR 56 [ ik A S e G 1] 5 PR . 4R
BEN 20 CHF, F kR C. aquatile gxasl X UF 78 ) P i
Re 1 m il

[N
<
1

=
=
L

[\=]
<
1

Degradation rate/%

= =
20 25 30 37
Fermentation temperatures/C

P 5 S Tl B2 X B 5 I ik ) 52 )

Effects of fermentation temperatures on shrimp

(=}
1

Fig. 5
shell degradation
2.3.5 A EEEAFMHA

R T4 T B X R 5 B it A S e A 1 6 P s, Y
KRR E R 2. 0% I, H Rk C. aquatile gxasl XfHF
70 1 5 AR B8 ) o5 s XY R R Rl /N T 2. 000 L C
aquatile gxasl X UR7E M FEMERE 1A BT N RE. KL,
KM C. aquatile gxas] [ EF 5T, fe CE TR I H Fh ik
H2.0%.,

504
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AN
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Fig. 6

shrimp shell degradation

2.3.6 A BRI AAAE pH AL AL

MAMEAE KRS R P S5EERAE pH
(B AE Al s pH R A oy sl AR A 2 5 e G — 20 Y 2
Ko W7 Bros, 240k B 5R 500 R pH (E 20 5 8
6.0.7.0.7.2.8.0 B}, Bk C. aquatile gxasl X} 572
10 W iR B 0 22 /. W0 4R pH {E 8 8.0 WL C.
aquatile gxasl X HFFE 1) B fif G ) fco, o 46 %4 .

—

.0 7.0 7.2 8.0

N

pH values

P 7 R BEREFRIED) UG pH (E X R 76 B A 19 52 R
Fig. 7 Effects of initial pH values of fermentation media

on shrimp shell degradation
2.4 B C.aquatile gxasl FENTETRERHEK
RRK pHETW

T 8 i, C. aquatile gxasl TE [ M MR 72 o 72
H1.OD oo HAEMASFFEA 1 R EH 2 RERE -
TR 52 RES 7 RS EA WkAEKB TR
FE . QB9 FroR . pH B TE AR 52 B HiF R 2R
AR ZEREE A B,

T
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Fig. 8 Growth curve of strain C. aquatile gxasl in the

treatment of shrimp shell
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Table 5 Domestic and foreign research on microbial degradation of shrimp shell
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C. aquatile gxasl 87 76.77 9 This study
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Exiguobacterium profundum 16. 32 47,892 85.9+1.2 05+ 3 5 [25]

and L. acidophilus

Note: chitin yield indicates the residual chitin content after fermentation of shrimp and crab shells by microbial fermentation, chitin recovery rate in-

dicates the ratio of the residual chitin in the shrimp shell after degradation to the chitin content in the shrimp shell before degradation.
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Screening of Chitin-degrading Bacteria and the Study of Their
Efficient Degradation of Shrimp Shell Waste

CHEN Jianrong' , XU Yucha', YANG Liyan' , HUANG Yanbing®, YANG Dengfeng®,
PAN Lixia' " "

(1. National Key Laboratory of Non-food Biomass Energy Technology,Guangxi Academy of Sciences,Nanning,Guangxi,530007,
China;2. Guangxi Key Laboratory of Marine Natural Products and Combinatorial Biosynthesis Chemistry, Guangxi Academy of
Marine Sciences (Guangxi Mangrove Research Center) . Guangxi Academy of Sciences,Nanning,Guangxi,530007,China)

Abstract ; The increasing production of shrimp and crab shell waste has caused huge waste of resources and se-
rious environmental pollution. In order to improve the comprehensive utilization value of shrimp and crab
shell waste, this study screened chitin-degrading bacteria from soil,and explored the optimal conditions for
degrading shrimp shells and the degradation ability of shrimp shells through single factor experiments. Using
colloidal chitin as the sole carbon source,the soil microorganisms derived from karst landform was enriched,
separated and purified by plate transparent circle method. Four strains with chitin-degrading activity were ob-
tained: Serratia marcescens gxas3,Bacillus cereus gxasb,Stenotrophomonas maltophilia gxas? and Chitini-
lyticum aquatile gxasl. Among them, C. aquatile gxasl reached the maximum crude enzyme activity of
0.244 U/mL at 96 h,which was better than the other three strains. The ability of C. aquatile gxasl to de-
grade shrimp shell waste was investigated by single factor experiment,and its medium and culture conditions
were optimized. Finally, the optimal enzyme production medium was determined to be fructose 2 g/L,
KH,PO, 0.7 g/L.K,HPO, 0.3 g/L,MgSO, « 6H,0 0.6 g/L,yeast powder 0. 5 g/L,beef extract 4 g/L, pep-
tone 4 g/L. The optimum fermentation conditions were inoculation amount of 2. 0% ,pH value of 8.0, tem-
perature of 20 C and fermentation time of 9 d. Under the optimal fermentation conditions,the maximum deg-
radation rate of C. aquatile gxasl shrimp shell waste reached 60% ,the deproteinization rate was 76. 77 % ,and
the chitin recovery rate was 87%. This study provides an important theoretical basis for microbial degradation
of shrimp and crab shell waste.

Key words: biodegradation;chitin;shrimp and crab shell waste;chitin-degraded bacteria; Chitinilyticum aqua-
tile gxasl
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