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E1 pp3 PIEIRIES
Fig.1 Plaque morphology of phage pp3

kb ppl Ko
(=) BEARR
LETHEEREMIIN: £238R
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REABERESE, HERBTOR—&
REZEE DNA AUk, ARERL
R —HRTRBRNEFRATEE L R B R
B, Hik, ZERE—aR WEREEE
piR 77 Saa

2. pp RIVBEE OB T A R pp
Z70 10 #kBEFIREPRENRE B. pumilus1037
BRCERERBT, R 1037 Bk k
R, X EREABEBE SR, BEE
TS LS 5 g, MEHERRE
EREEG D, TLEEREREEN.

(=) BEBB

pp RIIBHEATAFAEEL BRER
MU EREEERGE L. & 3), MAE
—HERE R (Blm ppl) ARG EHE B

%1 B. pumilus 1037 3 pp RV M B ERRHAEE
Table 1 The stability of lysogenization of pp-phages ic B. puwmilus 1037

# M B {4k Phage
Generation pt | pé |pro | p2 | p3 pi ps 7 9 pg | IR
1 + |+ |+ | * 4 + + + + + -
2 + |+ |+ | + + + + + + + -
3 + o+ L+ o+ + + + + + + -
4 + |+ |+ |+ + + + + + + -
5 R T S + + + + + + -
+: B RSE,
+: Release of free phages.
BERAAAMNRMGE 3): (1) 8#EXE  HWEK,
i TR R, FIRh R R EE (@) mns

#it, Hlinxt B. pumilus 1037 F1 B. su-
bailis 2093 (2) REEERWEEB, FaEE
BXBEFL, Plm3t B. polymyra AS
1.4413 (3) ReeEEEERL, TIARTER
VB, Blint B. swhiilis W-23, LR
NG AvE N G RN e e ]
ARHIX Fo

BT pp RFIMERAREELL B. subii-
lis168 SB19 AT W-23 BiBk245EX.FLE
TIRART SP AFUMEKS M5 —AE

MmER X h MR N ERA, HHRBEE
SBRUENMER, mER 1 8 ppl ppb
0 ppl0; 11235 pp2. pp3. pp4 Rl pp5; 1l
5% pp7 Fpp9; IV 20 pp8o  EMBEER
F k5 5124 ppl0, pp2, pp? T pp8o 3 4
AP IR AR R R R BT R
X &R, hE 490, ElEE
A f ARz REABXN.

(R) %S

pp RPIMEGNAREERR RE N
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Table 2 Plaque-forming efficiency of pp-phages on different host strains

5 & PP RFILE pp-phage

Strains P 10 2 3 4 5 7 9 8
B. pumilys 1037 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.4
B. pumilus 384 0 ¢ ¢ t 8 o 0 1.0 0.9 1.0
B. pumiius 578 0 ¢ 0 0 ] 0 0 1.3 0.8 1.2
B. pumilus §T-1 0 0 0 Q 0 0 0 0 ¢ 0
B. pumilus 289 6.8 0.5 0.5 0.9 0.2) 0,5 0.8 1.0 1.25 { 0.01
B. pumilus AS1.271 ¢.01 1.0 0.015 1.0 o0.4( 0.7 0.7| 0.09 0.05 | e.01
B. subtitis 1209 + + + + + + + + + +
B. polymyra ASL.441 1.0 0.45 | 9.04 1.0 1.0 0.3 0.8( 1.0 L5 6.0t

i1 = v

Serutype 1 H i v

EPBF A pp FAEE G A RS 2R W E,

+: FRAAN BB RG R, ERBE,

Numbers in the table are relative plaque-forming efficiency of pp-phages on different host strains.

+: Indicated thar the relarive plaque-forming efficiency is variable and quite jow (among 0.001-
$.01). '

4]
% A Am—d Pl ! "
X ;—; ]EGO ™A Te—g
) — 1
N ! SIS
\'\o_____‘ '\“&é-\__*
-1k = o .\
4 NN - N
S AN Z X
Py 13 Z A& P2
) K x—* P3
-2 - =0 P4
-2F o8 Pg
e N i A v . . N , N .
0 20 2 40 s0{min o 20 80 40 50 (min)
1]
A—o BT
o\c X—1a Fg
°—o pg
[+]
A\ \e
-1t n ""‘-o_.___o
E \A-..,___.
%n B n
-l
“ Y 1y

- 'l
Y 0 2 3 QN 55{min)

B2 op-BEERLEhE
A iR I g4 B MR ILEEAK; C. mias A1V i
Fig. 2. Thermal inactivation of pp-phages
A. Ivactivation of serotype 1 phages; B. Inactivation of serotype
IT phages; C. Inactivation of se¢rotype Il and IV phages
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‘Table 3 'The host range of pp-phages
EX
& & pPPP‘Phagiii{*
Strain v el ] 2] 3] s s] 7] 9| 8
Bacillus pumilus
1037 (B[ E @ TE R [ )
384 - - - - - - - 1B
578 - - - - - - IS EC RS
§e-1 - — {(+) — - - - - - -
289 Y[R [ R [ (R R | (Y (Y | () | O
Asl.271 CORICORECIARCORNCORECINRCIRRCONNE DRRE Y]
AS1.326 -t -] =-]1=-1=]1=-71-1-=-1-
§5301 b=y _ bt =-5-=-1-1-1-=
Bacillus subtilis
w23 (=) (=)D (D= L= D] [ (=) [ =)
168 —_ - —_ _— - —_ — - — -
$B19 -l ==l - =] -] =]=-7-1-
ATCC6633 - - - —_ - —_ — - — -
AS1.338 S D S U D D T T B
AS1.257 -l =} -] -1 =11 -1-=-71=
AS1.398 - - =] = == = =71 -1~
209 () [0 [ e | O] e [
Bactllus licheniformis 2709 — - - - -- -_ — -— — -
Bacillus megarerium AS1.127 (=) (=) (=) — - — — - - -
Bacillus thuringiensis AS1.16 - —_ — — - —_ - — —_ -
Bacillus cereus AS1.126 - - - - - - — - - -
Bacillus polymyra AS1.441 + + + + + + + + + +
i & M 1 1 m v
Serutype
+: FEREEHN,FNAF{L Plaque forming, monlysogenization,
—: TERREN, BREHL No plaque forming, nonlysogenization.
(+): BENER, WA EHF{E Plaque forming, lysogenization.
(- AEREEN.E{EHEHAEL No plaque forming, nonlysegenizatios,
%4 pp RFRERAARTRNFNEE
Table 4 Cross neutralization of antisera of pp-phages
A o ﬁi-so — G
otiserum(1:50) pp10 92 , g oDt
ppIO(K = 60) 0 287 l 191 2158
pp2 (K = 15) 272 ) 186 242
ppd (K — 114) 359 270 0 259
ppB (K = 183) 301 274 184 0
BAK(3 R 328 285 210 247
© PERFRMEDMRAATESHEL http://journals. im. ac. cn
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60—10%0C ZiHj, 80°C LR 20 SR
WHEREkELEE, REEHERSE
M—R R ERE(E 2), FA—nER SR
Rk iE s 40, (H M %Y 1T RY pp?
Fippd OMVETE R EAL B EES

(73) pH MW FEIHEN

KA oH ¥t pp 7 FUIAE & FiE BI# I
W& 3, Frg+emgEidks pH6—10 11
HgBEs, T eHs0 BRE, ESeHE
R ZENE oH BiTRRE, P60 DITFEIIE
EEERE, XE5REITE B pumilus

LaN/N,
{

oy 8

B3 FFE pH % pr-REKFENIER
A, MoFSEY I sEEEdk; B iR U1 RRERHR
C. M 11 11V gEEf
Fig. 3 Effect of pH on survival of pp-phages.
A, Phages of serotype Iy B. Phages of serotype
1I; C. Phages of serotype I1I and IV.
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ISOLATION OF BACTERIOPHAGE OF BACILLUS PUMILUS
AND STUDIES ON THEIR PROPERTIES

Jiang Ruzhang

(Deparimems of Bislegy, Nankai University, Tianjin)

Li Zhixin
(Tianjin Li Hua Food Fuctory, Tianjin)

Ma Junrong

(Depariment of Hygienics, North China Medical College for Coal, Tangskan)

Using B. pumilus 1037 and its derivative
strains as host bacteria, 10 pp-phages had been
isolated from environment in the plant. Se-
rotype, host range, thermal stability and the
effect of pH on survival of these phages were
studied. The result showed that in fact there
was a population of phages around the en-
Based on the relationships bet-
ween pp-phage and different host bacteria,
we deduced that phage fault in fermentation

vironment.

industry was caused by invasion of foreign
Therefore, the com-
prehensive measures in harness must be adop-
ted in the industry to prevent and control the
harmfulness of phages,

bacteria at beginning.
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