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g EEMmERRS., £ 40 C,pH6, K4S h W RKEBEL R GS; BHR LI02 BB EH 6% (V/V),pH6 T
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T AP bRy A H i T2 B — Le U B R L AW E] L RS, pHL HE SRR R B, S EUR
AW L R AR s SR B i Tl A P e A AN BE R R AT A B i 75 e m) R B AT T R .
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1 ME5R*E
1.1 et
1.1.1 B kiR

X BB AR . W ST B (Bacillus subtilis 1.520) , F P R K24 B8 IR IR B8 24 Be Sl A W L 0 = 4248t 5 K90 7
¥R BERR 1.106,1.202,1.207,1.309 1 1.702, MIHERE 35 b 4328 3R 15.
1.1.2 2&EHRE

D FREEARRE IR, T 4008 0 0) 25 5 B3 4l Ak G O 5

2) LR R NIRRT FR L, T 1 4 22 B f TR 10 40 8 0 ok s SRR 4T R B SR, PR
JIAE i itk AT 1 3 5 O 2 5

3) FAEEWMA L EEE 3 (L) CMC-Na 10 g, (NH,),SO, 4 g, MgSO, « TH,0 0.1 g, HHK 1 g,
FEEEE 10 g, Z8087K 1 000 mL; WA KB FRE (L £K 5 g, BEHE 5 g, (NH.SO, 2 g,
K,HPO, 2 g, MgSO, + 7TH,0 0.5 g, Nacl 0.3 g, Z&1%7K 1 000 mL.
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g SR B 110 S R 3 o S R U A AR R R B A R B RIS L, B AE 45,50,55,60,65,70,
75 CIREE T REFR 24 h, Bl A B v 2004 R b, FRE P AR vk sl A L o AR BITE 55 CIER A K
B TE BE 5 Bk (1L106, 1202, 1.207, 1309, 1.702).
1.2.2 5 & 4 & Bl fo R B AR 09 A1 0 ik

N TR R 422 ol 300 2 24 221 A 45 7 B SR e T AR s R B rf, 37 CC 5% 24 he A 0. 10 WIS 4 ey G 1
15 min, F 1 mol/L B NaCl iF RS 2 W, H 5% M L RIFWIR ML 5 min, REWS ™ A B (K fift BBl 1) 2 41 2
EN Iy Ry
1.2.3 B AREF Y % B Ae R M B 5 M 2

D) L4 ZEEE RN ML TR A BB, AR o 4 %0 CRBLEE , B 50 mL ARG FR I A 2 mL
PRETR. (0 AR AL T X B E K, RO N 10° cofu/mL) . L CMC-Na Sy ME— 85 U8 09 4% 1 & BF 15 9% 567
37 °C, 120 r/min fHIR}EFE 3 d; 7E 10 000 r/min, 4 “CE.L 10 min. 5 [ W B kM 6 .

il 35 PRI E . R A CMCA-DNS 30,

Bl % 2 S AE DRI S5 T . BT BIOKFRAF AR 277 A6 1 pemol BRI it 2L A B A0 1 SRS B U

2) PRGN E R AR AR BEAR A 490, DU b ME — B R Y RO & BE B R 3L AE 37 C
120 r/min HIEEF 2 d; £F 10 000 r/min, 4 ‘CE.L> 15 min. TS 35 W RD A 0L 6 .

Fit 7% 1 0 7 . R DNS 3587

Bl 0 72 S 7 BRI E S E TR BN KR SRS P A 1 pmol 38 JFURE CF ZUBE SR I 7 B R 1 S
JIHAL UL
1.2.4 Bk F 8o R B 5 0 A ROE AL

D pH K045 2 B B AR IR R pH {43908 4,5.6,7.8 F1 9 AR BEIG JR 3L h, BN ALBRE A 3
UL E1RD) SR 5 DU 5 AN ) 15 57 2% 0 T 1 bk 7 2F 4 32 FR B A9 305 1, 3k th 7 Ml a1 pHL

2) R KRR AN B IR I b, 1R AR A R W AR SRS ) B SR IR RS O 25, 30,35,40,45,
50 F1 55 °C . 7= 5 B AR RS 3R B0 15 3R IR Bl 35,40,45,50,55 1 60 °C, 2R J I & A [6) 55 37 U6 BE R 1 Ak
77 2T Y 2RI I T 1 0

3) BFE KRR B G IR A, A e R AR RS IR S A B AE 12,24,36,48,60,72 F1 84 h B
R0 T 3% P 7 R T O A B 3 i P A BIAE 24,36,48,60,72 F1 84 h HURE DN I 1 . DL E P I B A
R SR At 1]

4) AR 18 50 mL AR EERE R IE P A I EA 0.5.1.2.3 14 mL BN 1%.2%,4% .6 % Al
8 Yo M Ah A o I A2 AN (R 2 b i T BRAR 7 1 A 2ORD SR M T A TG 1 G I R A R R
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1.3 HIBEBSH
H Excel X 50 BHE HET R A& F/ER . DPS 7. 0 24447534001, LSD e gh 2 R i ZpE,
EIOKFE BN p=0.05.
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2.1 EHEMIBRIFIE

1 R AR B HE AR i 28 0ok 33 Y R R AR AT ST MR R A B A AR B RS SR B PO R R R R, s R
16 55 CIEW KM 2 BRERR 1207 A1 L702. B kk 1207 F1 1702 43 5 32 Fh 5] L) 2 4 28 R0 50 e Ay e — TR
MRS T 37 CHERTFE 24 h, WIRLT Y, 553750 b 35 B0 3% (3% W /K f Bl 16 BH B Pk 1207 1 1702
Y R ok EL A 5 ffe £F 2 25 R0 2R i g
2.2 BH#HFEAHEEEHNRKEEENNE

H 1 Ca) AT, B BR L207 A L702 By £ 4k 3 R fif B 05 PR 1 2 R T X0 BT Bk, 40 )2 % BEB Bk 1Y
1. 31 {5 F1 2. 08 i, 22 F ik H B E K (p=0.05).

B TC) AL, B R L207 FOTR AR L1702 S B fif Bl 05 1R 35 0 2 K T % BRBE Bk, 40 )2 % BEB Bk 1
12. 68 £5 A1 7. 30 15, 2= F ik H WK (p=0.05).
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M 2Ca) AT, RS pH (T, Bk 1207 FL702 14T 4 K IS v S Fh i IS RRAR . #1578 pH6. 0 42
At FCEETE M. BAR 1207 A L702 £E pH6. 0 B 1 2F 4 25 B 15 4 )02 pH9. 0 19 3. 99 f% Al 4. 46 %,
2 IR BN E K (p=0. 05).
M 2Cb) AT, BfiE pH (B R, R BT IS MRS T 5 AR, 7E pH6 A A7 I RS PR B . TR BR 1207
FL702 14 J5 T 5 1 A3 3] SR ARG B 1 1) 4. 07 A% A 3. 39 /%5, 229K F B E K (p=0.05).
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2.4 BEFEEXMEKREEENZMN

M P 3Ca) T, Bl G FRIRE 00 TH s . BBk L702 A1 1207 MY £F 4k 2 Bl 0 R S T U5 R AR, 7R IR E A
40 CZifr, 2 BRIEPR B LT 2 MV 1K B f . AR 1207 #1702 78 40 °C I B9 i % P 23 30 02 25 °C I i
2. 11 {5 A1 1. 86 i, 22 IR F R E K (p=0.05).

& 3Ch) AT, Bl B T . BEAR 1207 MR AE 1702 AR e il 06 MRS TH i 5 R IR, ZE IR 40 C &2
F, B R, 16 60 °C HBEMEE PEARAK. Hdk 1207 A1 1702 16 40 °C 2547 i B4 T 3% M43 Wil & 60 “C 1Yy
5. 48 f5 N 8. 61 £, 22 F ik F| | EKF-(p=0.05).
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B3 553iR A ik 4 4 R AN R AT AR S M Y B0

2.5 3R A X B R EE R A R0

H P 4 Ca) AT, TRRE 1207 R 702 19 £F 2 28 il % 4 Bl B[] 28 AR 3 S IS T 3 ) B AR, AE e bl iy 12 h,
FOWG IS VE YRR, 43 BIAESS 60 h A1 72 h Ik B KAE, Y REFR ik 60 h A1 72 h i, JCEG IS PEREAR.
BE 1207 A1 L1702 (1) 3 KOG 1 0 0l 2 e (IR TG ML 1Y 2. 67 A5 AN 2. 47 £% . 22 73k 3 B E K (p=0. 05).

4 Ch) 51, B AR 1207 1 L7021 55 e il 0% 4 I A 1) 2 Ak 5 T im0 J BRI JH i RS Tl 0% 42 0 33l o B 7
48~60 h Fl 36~60 h Z[a]. FEHk L207 F1 L702 Y 5 e il 5 R il I5 14 40 0l 02 S AR il 3% PR 119 4. 50 % #0103, 35
5, 2R3 5 E K (p=0.05).
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TP (0 Z2 /0 52 T TR AR HE AT ER A A T A B ) B 1 5 () TTET, AERERN RN T A0 (V/ V)R,
Bl R AR 3G 0, BRIAR 1207 RN L702 £F 4k K IS PR A TR 0, SAAE 4 Y0 B Ik 20 El TS R e ORAE, 4 Ah
3.93U Ml 6. 25U, HEF K WA [B], ] DLSRAMEFR & A 2 X £F 4t R il 6 M 52, g — 25 i KB R N S 4R
1o 41 4 R S L

AN Tr) 2 e % SR8 TR T P T S G0 1] 5 (b B R HEFR R YRG0, AR 1207 F0L702 Y SRR I PR 2
BRI G R R S, A AIAE A 4% (V/ V)R 6% (V/ V) Ik B Hid KA. 4350k 397. 85U I
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.
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Screening of Citrus Peel-Degrading Bacteria and the
Optimization of Enzyme-Production Conditions

LI Zhi-ling, LI Yong, LI Shi-zhong, Huang jian-guo

School of Resources and Environment , Southwest University , Chongging 400715, China

Abstract: A large amount of Citrus peels are generated with citrus processing, which leads to severe envi-
ronmental pollution and, therefore, is an urgent problem to be solved. In this study, several strains of
high-temperature-resistant bacteria were isolated from compost and cultured with CMC and pectin as car-
bon sources. After a primary screening with Congo red staining, two strains, 1.207 and LL702, were select-
ed. Cellulase activity and pectinase activity of these two strains were remarkably higher than those of the
control, Bacillus subtilis strain L5 (p =0.05), indicating that they were endowed with an excellent capa-
bility of citrus peel degradation. In our preliminary study for their fermentation conditions, the optimum
conditions of L207 for enzyme production were: initial inoculum concentration 4% (V/V), fermentation
temperature 40 °C, pH value 6.0, and fermentation time 48 h (with the best resulting pectinase activity)
or 60 h (with the best resulting cellulase activity) ; the optimum conditions of .702 for enzyme production
were; initial inoculum concentration 6% (V/V), fermentation temperature 40 ‘C , pH value 6. 0, and fer-
mentation time 36 h (with the best resulting pectinase activity) or 72 h (with the best resulting cellulase
activity). Hence these two strains are of potential development value in the processing of citrus peels.

Key words: citrus peel slag; cellulase; pectinase; bacteria
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