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B ENEARTLREKRBHHES SR - REAARER SR AREROEkR. EIWERKLES
rRNA (50, IE B X W B g 2K, fr 44 o HDYM-02, 25 T 40 25485 B A IR I AR 1R 2 SR L LR IR 1

BEN BB EPR R E R, B IR 2. &

RN TR BB 2 5 A X [ A 2o B LB I PR AR T I Ak

HDYM-02 BEAT 542 , (i F P SR 20 3t 60 0 %o 5 28 45 30 T R o A7 077 22 o 5F 46 900 5% 28 T bR ) 25 3~ L 0 18 R 1 %
BEJT. L& I R e 2 R LR IR B B bk, R BN R E R AL B AL 30 min B FEEH BN H
BRI SR AR T, R RBAMRAY 1. 66 A% 38 RIS bR R TR,

KB BRI ERIR 2R B R TR B
FESHEE:QI33 NERPRIZED A

0 81 B

e LR R R A Wy AE M) SR AR 4R R LR A
YR OKTER ML R U R ) 4 R4, 22
WX R, UZRIENERFETHER LA
HRERNARME R LN, ML 4R L4
BRXAFEZ.ZRLAVERERERHNY
BT FE R AR AR R T K, BT
KE of B 7K B Ak BB i T AR K B M, W SR B AR T
EATH R 1 2 5 LR R, XF & 8 R K A X
S s o8 A 0 S R I B A R

EENGABR LTER KRR NEKH
VB Tl B 132 7K Tt 377 328 43 B8 48 B — R BE T 3K
ML RLAFERR A E . 23 TR, A8
di ol 2 7K v 0 8 Y B AR B AR BE R, R E DL b
WA A R K A AR A7 RE 3, D DL B R R B ST B AR
Wi 16S rRNA %, I i Bk B N i 28 91 21
%R HDYM-02. )y 1 iff — 25 38 o P vk P 5 3R 2
FEEERR RS, AT HAE#— S H A, &
RBEFMHETENEANENER, AHELE
RABX TR A R T AR R RA R,
BT A E A, RE S AP Mk T 7 R A B
FITE IR B AR MR RO R L R M R A B
W A RES =BT (MR L. EA
B Ih Sl TR U ) 158 A1 4R T . BB AT AR, NI
AP B vk P R4 T 5 3 , BB B H BE AT B R
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1 SCISERS

1.1 # #

L1 B#kAERELEH RLAE & Tl & K
oA 0 e 8 B A AR 2 R LR R BRI AR
HDYM-02 8 58 T ¥k , 76 35 g A v O 45 77 2
AR, 4 CIRFES .

.L1.2 &RAH5MNE 0. 1% Fy NI 5 21 3 £ 3
7 ;DNS k55 0. 85% A H#EK;pH 7. 0 BERR 2%
R ; 2R IR (X H Sigma AR A7) 5B
B W B A DORBEE; EAMT s a4MT 5 8
FRF-52001 B4R 5 R E ISR ; KB OWL; 5
R B KA 5 55 UV-1800 40066

Eit.
1.1.3 #4% BEERERE.ZRLAHBER

0.5%CHIEENE, FRD,BAK 1%, &1L
0.5% 5 fg 200 Ik 5 Z R A A B R
0.5% MM 1%, ELdh 0. 5%; R L ILIERE
BB AR R Z R AL ZLMEER 0. 200,518 2%.
1.2 A &

1.2.1 #EH#hKs ¥ £ T2 70 R e i A
Btk HDYM-02, 7E E ARG 3 5 | F 35 CHE#12 h,
MR EEA RIS H,35 CT 120 r/min
FRIG IR 48 h. B HE KGR W 3 500 r/min B .0
15 mindg E#E,pH 7. 0 KBS Z hiIE IR LS
ODEW, 7 H.

EE R R (1973, B WAL T A YFIM . AT 50 4. BT 07 1) S A W 3%
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SR 55 WA 2 TR 21 L0 T BRI bR O 5 3 15

1.2.2 #%F%&M a, TR BB A I3
By B WA BIARIC LILIIL, & i A R84 80 1%
Wl 2 HSE K 0.2 mL,1 BB A4 T 60 min, 11
S5 A3 30 min, [II S% 254 3 10 min. B
LER G ST B pH 7.0 BRIRZE hIA W B T
DVER =R, R A B B RS 57 1,35 ClE
EIEFE 48 h.

b. BRAMNBEL . W3 NEBE S NETH
IV.V.VL & 0n A& 44 0. 3% & & 81 W
0.2 mL,IV S A4 60 min, V 5348 4t B
30 min, VI B8 4B 10 min. ¥538 45 R Ji5 7 Rid
F pH 7. 0 BEBRGE Wy WA BE T B D VR =R W
PS5 U An B R sR 3 B ,35 CHEIEHESF 48 h

c. DkBIMFBE - M3 MEARBS RSN
VII, VIILLIX, £ il A B & 4380 0. 6 26 T 3fe Bk ik
¥%0. 2 mL,VII S4B 60 min, VIII S35 4k
30 min, IX 5% 43 10 min. #5285 45 ] )5 57
RUMi A pH 7.0 BERRZ P AR B IF B OBt =
W WBERMAE EARRE L,35 CHEKR
48 h.

d. $HMEECL R 3 HEERS SRS R X,
XLXIL ¥ AW E T8RP 8 5%, XL XL XTI
SEFNB B IBHSBRYE L, B R E
HMT (18 WL BEE 24 cm) Fl# 30 min, R 5 I 5 #
P T IS RIS HSMT R, X S 4038 0 s, XT
B4R 30 s, X112 4030 60 s. B 5 0 A0 3 [ 4k
RFHE E,35 CHERS 48 h, BRMRETEO

T 4T
1.2.3 TEHHKMHL a. MR 21 e f8 95 G

W Z R NE R L AR E R R R
BRE . MEREZNESHAXFEE. FWEFHY
T WIS ALY 0 15 B 28 00 58 A0 B = F b 155 A A
(BRIR Z B8 B A 5ok BE MR 5 28 15 2 1) Btk
S E T BRSSP EFRNLE S 1,
111111V, V. VI, VII, VIII,IX . X . XI.XII, 35 C{&
WIEFE 12 h B RILE, TH ERMEZREINE
FEMRIF AR Ko 3, Ak 4R 35 9% 6 h, SR )5 I &= 7 8K
0. 1% KRB £ et 15 min, AT K sk =T
aeakiE, M FKETP IR KEWE, AEER
21 FLWE I R 43 BB 0 B T 7 5 R o TV A A
B Hl bR~ RO 2 & B B B R (CHD AKX E &R
HAEWO,HE H/CH. HESH Bk 12 A~ PP
B H/CAE, HE K i U8 B 2 58 2 ZL R I8 IR 4 it B
F158.

b. PR RE ) B A2 < A BIF 5 T o B o 2 LB
BEBRAE 1 W7 B & DNS Bk, R —Fh b & fay 8

GATIT . Z R IR RY K ME G E NP
FLBHEERR ; 2 FLPEEE R V] 5 DNS 350 78 — & &4
TRAEBE RN R A LA 6k B T
FE 540 nm P ALK >k , 38 T A9 S TR R I
ZRLAFEBRNEES. BUER LB E T15 mL
B ,5 000 r/min B> 15 min, B K.
RSB 1% Z R IAEERBER 1.0 mL,50 C
T3 min, I F#E® 0. 2 mL IB&,50 C KM
10 min, fit DNS X 5] 3 mL, & &5 T ¥ K%
10 min, A #ER 15 mL. FHEBHER LK E
HW 0.2 mL % H i E, 540 nm | W E W )
i 10

2 #R5451Hh
2.1 BB ZEHTAIE
2.1.1 RIB gtk il b i

FASE BB MR TUILL TIT, %o /8 Bk AT W S 40 e £,
BEIE LILOL Y H/C. 3k 1 .
R1 HRB-ZEFTE&KN H/CHE

Table 1 H/C value of strains by ethyl methanessulfonate

mutation
B B WERER  RBoZERBESERERE
I II I
H/C 1.341 1.435 2,051  1.831
"E 0 0.094  0.710  0.490
REHSE 0 7.0%  52.9% 36.5%

M 1AL, Wik LI 9 H/C{E# A B
B RERROEREK ILE®H SRR
52.9%.
2.1.2 MEBR-CUEATAKREMES G E

KB — Z RS AZ 13 A9 B Bk LTI T, 43531 )
FE MR LI LI REA% RE 0 UM RHA. IR 2 Fiw.
R2 MB_ZHEFTEKEBES
Table 2 Degradation ability of strains by ethyl

methanessulfonate mutation

1 1 I
Mef@ae 7 (AERHE) 483.28 707.85 600.18

i 2 AT 40, 1 Bk L1 UL B B8 3% ) 35 BT 3%
I R e R K R B Mk LT, O B R 1 R A R T 2
REMR 1. 39 15,
2.2 BRWNHFLLE
2.2.1 RIRaofé& ik ¥EANBELER
MM IV V. VL X BT R R o e s, 15 5
ERE IV V. VIR H/C. In3 3 fiR.

H R W Bk
507. 90
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KT

®3 EENETHEHKY H/CHE

Table 3 H/C value of strains by sodium azide mutation

k73 R E bk BAMGERE G A%
v % VI
H/C 1. 341 1.142 2,169  1.820
"E 0 —0.199 0.828 0,479
REHSE 0 —14.8% 61.7% 35.7%

HiZR 3 AT A0, Wk V. VI H/C {E#7 Br
m.REmE R EREK V, REH R K
61.7%.

2.2.2 REAFLEREMES G E e
SAMBETHOBEK IV VIV, 45 510 2 B ik
V.V VI Bft 8 1 iR XHE. a0k 4 Fx.
F4 BENFEREKERED
Table 4 Degradation ability of strains by sodium

azide mutation

v v V1
MR BE S (FESHED) 440, 22 812,45 594,03

Hi3E 4 BT, B bk V. VLI R A A T #R A BT
AR B R ML B bRV, B R 0 A RE 7 R
KRR 1. 60 .

2.3 DRBFFTLE

2.3.1 RIRaFEEMict  KIEBHEL

B E R VIL VIIL XU 33 B 4k 3547 R 2R 41

&, A E sk VILVILIX g H/C. I3 5 fix.
#5 DRBBFEEKL H/CHE

Table 5 H/C value of strains by maleic hydrazide mutation

H R T B
507. 90

k73 R E bk IR BE RS A T Ak
Vi VIII IX

H/C 1. 341 1.457 1,957  1.745

#R 0 0.116  0.616  0.404

WEHSTR 0 8.7%  45.9%
M5 A, Bk VILLVIILLIX ¥ H/C {H#

A BT 0, B e A KR R AR VIIL 32/ 1 40 3R T

30.1%

ik 45.9%.
2.3.2 LimtBiSTRRGHERE DR E

B T ke W fUE 75 A2 43 B B bk VILL VIIL IXE, 43551
W2 Bk VILLVIILLIX R A B8 7 AR {E. a0 6
B,
F6 DRBMBETERMEMEN
Table 6 Degradation ability of strains by maleic

hydrazide mutation

VI VI XI
Ve e 1 (FERTE) 504. 82 630. 95 547. 89

H & B Bk
507. 90

7% 6 A0, Bk VI IX A9 R A% fE 1 384 Fr
R, R OR MR E bR VIIL, B3 i 0 R e
=R BRI 1. 24 £5.

2.4 EMFTRE
2.4.1 RIRa e ki BB TRNE
X XTXTIN 5o B A 2 47 M SR 21 e £, 19 3] 3 1
X XI.XII {) H/C. W% 7 fixR.
R7T EMETEHMN H/CHE
Table 7 H/C value of strains by ultraviolet light

mutation
B B R b FEHNBRIEHE
X XI XII
H/C 1.341 1.341  1.795  1.847
E = 0 0 0.454  0.506
B S % 0 0 33.9% 37.7%

7 AIH, BT E b X Z5ME 2 R RHE
0 s, MY FRAFEE, MEL5H REKAR. B
XI.XII ) H/CAE#RA B , 38 5 B R i 2 B8 ik
XIL, & & B 4 F A3k 37. 7%.
2.4.2 ESNFREAREMES G Z LSS
AMBEA S B b X, XL, XTI, 4% B0 58 8k X, X1,
XII [ e F1 MR, 03 8 iR,

®8 EIMNFTHKMEMBES
Table 8 Degradation ability of strains by ultraviolet

light mutation

X XI XII
e b S (FEXHE) 507.90 575.57 517.12
M 8 ml A, B Rk XL XIL W 15 B 8 A BT

W0, R AR R R B B XL, I T R A IR A
R R E R 1. 33 1.

3 & iE

H & Bk
507. 90

ABETE M =R 2 P (R — Ol &
A IOk BERE K 5 50 X o3 1 O A5 2 1 B R &
RPFLMERERR £ 7 B bk HDYM-02 #1772, 18
BIZAEAR Wbk, JF O RIS 40 5 60 1k 0 6 15
R W E TR R R T SRR, R
B R 2 B AW TEAE 30 min B, FE A5 15 2 49 5 Bk
W At BB ) B e R HH R TR BR BB YE U 1. 66 1%, 1
ARG B R B R R AR OR R A AMTR AT R .
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Mutation of polygalacturonic acid degrading strain

ZHU Xiong-wei , XIONG Yao, SU Teng-jia
(Key Laboratory for Green Chemical Process of Ministry of Education, School of Chemical Engineering and Pharmacy,
Wuhan Institute of Technology, Wuhan 430074, China)

Abstract; One strain degrading polygalacturonic acid effectively was screened and separated from
wastewater reservoir of food industry, the strain was proved to be bacterium by determining its 16S
rRNA sequence, which was nominated HDYM-02, To make the originally separated strain ability of
degrading polygalacturonic acid reach the requirement of practical application, diethyl sulfate, sodium
azide, maleic hydrazide and ultraviolet were used to mutate the strain HDYM-02 which degrades
polygalacturonic acid. Congo red decoration method was used to select mutant strain, then the
degradation ability of polygalacturonic acid was detected. And the highly efficient strain of degrading
polygalacturonic acid was bred. The results show that when the original strain is mutated for 30 min by
sodium azide, the mutant strain has a higher degradation ability, which is 1. 66 times of the original
strain’s, and can reach the requirement of practical application.
Key words: mutation; ultraviolet; diethyl sulfate; sodium azide; maleic hydrazid
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