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Isolation and identification of XXG a strain of Paenibacillus with
algae-lysing ability and study on algae-lysing characteristics
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Abstract: A strain of bacteria XXG was
isolated from rice fields irrigated from Taihu

Lake. The bacterial genus was determined by

analyzing its morphological characteristics, /\
physiology biochemistry experiment and v’
16StDNA sequence. Single factor test was
)
conducted on the addition ratio of medium, the 7 ®, % |
. . . 3
volume ratio of bacteria to algae, the density of =0 ; <
. . -~ 70 T A
bacteria and density of algae to study the effect j 5. N o g ,
of each factor on the effect of lysing algae. Box- \\%_/ Control of Microcystis aeruginosa

Behnken Design (BBD) was used to design
three major factors, namely, temperature (X1),
pH (X2) and shaker speed (X3), to optimize the
environmental factors that affect the lysing rate of algae. The method of lysing algae was initially examined by

( J Microcystis aeruginosa cells * Algal-lysing condition

@ Algal-lysing active substances % Algal-lysing bacterium

comparing the effect of bacterial weight suspension and sterile fermentation liquid on algal liquid. The experimental
results showed that the similarity degree between XXG and Paenibacillus sp. KU573975 was 99.27%, and was initially
identified as Paenibacillus. When the optimum volume ratio of bacterial to algal was 5.6%, the lysing rate of XXG
bacteria to Microcystis aeruginosa solution at the early logarithmic growth stage reached at 77.1% after 6 d. Three
important environmental factors that affected the efficiency of XXG algal lysing had a cross effect. The quadratic
regression model of lysing rate of algae with the temperature, pH and shaker speed was established with P<0.0001 and
R* was 0.9727. Under the optimal algae-lysing characteristics, the lysing rate of algae was the highest when the
temperature was 30 ‘C, the pH was 7.5, and the shaking speed was 150 r/min, and the lysing rate of algae was up to
92.02%. Aseptic fermentation liquid without algal bacterial still had algae-lysing effect. It was speculated that the main
algae-lysing processing of XXG bacteria was indirect effect. The reduction in algae-lysing effect produced by aseptic
fermentation liquid compared with bacterial fermentation liquid may be achieved by the bacteria in bacterial
fermentation liquid continuing to secrete some algae-lysing active substances.
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1 F: MK R ER KRS b 20 85— BRI R XXG A2 Bk, @it A HOB S RHER I A3 AR 5258 )2 16StDNA
P A & s XS IR AR b . VAR L . T R L VRS AT B R B e, AU IR B EERCR I 5 s I HER ().
pH) FEIR¥EIH(X5)3 A~ E 2K 3K FH Box-Behnken Design (BBD)#it, ARAKFZNRTE A APAEER 2R s i xof b 44 B i A
TC B RO BRI RE M, WA R T e SEIREE RAEW], XXG 5 Paenibacillus sp. KU573975 FHALLEE 99.27%, #)
B HE RN R AONT B (Paenibacillus); S HERBEARILL N 5.6%, XXG BXEAE T35 B4 K R0 A 4R S 5 ) 6 d %
BEFRIK T7.1%: 590 XXG W EERN 3 N EEARGRRAAZEXAEM, BHEERSIRE. pH. BIRFESEMN X BB, 285
A P<0.0001, R?=0.9727, fEfAEVE A E N, HIEE N 30°C. pH=7.5. FEPRELTHE N 150 t/min I # R E, WHEFAIX 92.02%;
To W R AT A VBN, HEM XXG B I F B0 7 SONIRARIA BE, T VA R BR824 A1 R BB = A S B RS (98055 T e

T R AR £ T R Ak 52 78 SR T i 5 5 TR ) R S B o

KURIA): HERANG; WIZRGUGEEE; WRBEACTE: WEAEE FFMTE

FE S ES: X703 XEFRIRED: A

FEOE R KT ORW . L0755 3R ] — L8 E B K AR
WK, A FHKEKEMHAB)™ Bl A= &R
IK % A Je X I AR A 22 A 020, ) 4 ol T S S R B I 3
HAB R EER 2 —, BRI RE R HEfE
fifes ATHEAEE S, CHOIKIAER R AEFES, A
(TR AT W B ) M AR B A T B R AT PRAS G
G WK A 7 B AR 2 S s, S E W
AT 5T R RVEL 8,

JEAE SR B R AR 25, X 428 il R 2 ok B 8 /K AR 1)
e, H AT CRIE A KR & (Aquimonas) « A8 B
Jii T J& (Alteromonas) 8\ W J& (Ensifer)« *f A+ B )&
(Bacillus) M0 & IR J& (Serratia) 5, 11 2K 27 UM 1 &
(Paenibacillus){F B4 # I HRE & /D, B s R
BN BRAR I TT 2 R MR R R R — 2P
PRI G311,

AR R I /K R HAB #0HB, R R
& HAB (K EEBEK R, AR KRS B K TR IR AR
RIRTETEE, SE N H b R AR sl A ) BV AR
H o ARHEFEM EiR 35 43 B — Bk s RO T XXG,
WA ARG K 16SIDNA J7 41 434 % 2 H o2 2
AR, FFIE A2, R0 R IR &

XEHS: 1009-606X(2020)09-1097-09

BEAARALL | T2 L« R R IR AR A AT R R KK
RIC XXG W AR BRI BEJRXHEREE . pH. $RIRFGHE
BEAT W N TSR A T, SRR . pHL RERFHESE
FSER IV EE RIS EZN L APN - 5 9 =plii BUR =KL =R S ¥/
ANTC R A BN BRI FE R, WP T XXG W%
#7710

2.1 #Rt5EIRH

i SR A B BE(FACHBO0S, H [ R B iRBUK A A4
WHICHT). 1E 50 mL = (e K H HFE)F A 15
mL HSEBE R, FEIRE 25 °C . JEIREEEE A 2500 lux-.
FeRE LN 12 h:12 h 946 FE59% 2~3d &, A BG-11
Bk 15 mL, MM F4REE9% 20~30 d, FFEEWR
RRER G, BT, BN 15,

RFPSRIR: FE XXG A MR FE R A i 3
(2018 4= 8 H 7 H)/KFEH (% HAB (17 7K HEBE) 1 7K A&
AR - 48 i A

FEREFREL: BGII BRENE 1.

MERGFEIE: FAE S5 g mBEER 10 go NaCl
5g. 7&1H7K 1000 mL, 77 pH=7.2, il KB4l
IRIEFRIE NN 20 /L Bt , Ik, 77 pH=7.2,
i K B D
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Table 1 Composition of BG11 medium
Number Composition Concentration/(g/L)  Dosage/(mL/L)
1 NaNO; 1.500 100
2 K,HPO, 0.040 10
3 MgS0,4-2H,0 0.075 10
4 CaCl,-2H,O 0.036 10
5 CeHsO 0.006 10
6 (NH,4);C¢Hs07 0.006 10
7 EDTANa, 0.001 10
8 Na,CO; 0.020 10
9 H;BO; 2.860 1
MnCL-4H,0 1.860 1
ZnS047H,0 0.220 1
Na,MoO42H,0 0.039 1
CuSO45H,0 0.080 1
Co(NO3),-6H,0O 0.050 1

22 XL ERES SN

GZP-250 H 2 6 B TR A (LIRS 25 S e A BR
A, XYI-A B OHL(ER T A HG /R LA A BR A7), SW-
CJ-1F b TAE & (Ll Bi4Eseit# 4 ) ), HZQ-X100A
TR G R A (L —ERA AR A R A R]), LDZX-
50KBS 373 ) 28V K A (Bl R BRIT AR,
TL4 {38 BB (H A B E ), UV-1800 K41t
ETH(H A B EEA R,
23 LWH*E
231 FREBEME D B SRR

(1) =HEHF

£ 150 mL B =AM EKE BT A 100
mL —E R SRR 5 g /KRG KRR R 4
e, BT 28~30°C . ## Y 120~150 r/min £EPKH
IRGHFR 5~10 d, RIVEBRK LT BEALERER 10
mL AR SR A 100 mL MFEZ& FEE 3 X,
AT & R

(2) 7 R RVE

BB AR BEARRE . 43 L 0.1 mL AN[RIVRFE
HALIEBOHAT AR AT, B T BAR IR Q2.1 1,
B % 2~3 d, 3R 5 FhAS R SUE I FR R VK

(3) AN R

FATE TP IR 43 I BREL 5 R B v 70 [ kB 77 4
.1 ) bk e, HEERILAD] S N,

(4) 1o BT TR TR T e

F TG BRI 2 S BE U D B (BRI L) 6.9x10° cells)S
PR(1#, 2#, 3#, 4#, SH)AEHI 145 100 mL #H4¢ 2 a (Chl-
a)IRFEN 1648 pg/L IS BEERRS, ETHRE
28~30°C. #3H N 120~150 r/min FE K FHHRE %1 9% 20~30

d, RELER I FIRE L R B AL & 1 o), e 44
VR PR R R P 5 e » R D TR O R A 1 i 44 9 XXGo

BT 5 BRI BERCR
Fig.1 Algae-lysing effect of 5 strains

2.3.2 XXG W% &

F B4 T Bzup HEUANER 2RI ZH DNA $57
X XXG B#EAT DNA $2H, PCR #4 &% Fr 41 € i
A T TR A BR AR 5E R . H BTl P 81 £
EzBioCloud 4 2 347 BLAST Ebxt, #7125 JI i s ik
flfh &, 7E EzBioCloud b7k 4325 (s =X i feh 3
T 16StDNA J[K 7 471 o 4 T B 2 K 71 A XXG 1
B 75 ClustalW #E4T 4047, 45 31 2 # 7 51 LA HE S
[ (Multiple alignment). it MAGE7 #H4K I N-J 5%
Z H 74 ULECHES I BEEAT 404, M H R 8K B W I
5E PR I PN

2.3.3 XXG WA K 26 e

K e phidt AT XXG WA K &N, Dok
WIS NS E W RO, & 2 h JIl— K ODgoo
(TR FEAE, 2 R
2.3.4 XXG VA R PE I SR 3R SR

TE AR SR R SR R NN K B 2 R B I R RS R T
BB, WS R BB CK W 4 W E & A RS 7R
SRR AR R L) T AR L (R B S R 4
TR AT BT S AT LR Z L5
I SPAT R PGS, 55 IR BN EL(0%, 2%, 4%, 6%, 8%,
10%, AAEL) . BRI (1%, 2%, 2.5%, 3.3%, 5%,
5.2%, 5.4%, 5.6%, 5.8%, 6.0%, 10%)~ T % &£ (ODgoo 73 H)
4 0.20, 0.75, 1.30). #% E(Chl-a #KEE7 78 659.68,
1294.22, 4259.88 pg/L)ST IR AL MIRIM,  f 20 i e
BV FIH CREIREL Chl-a, B 24 0 I 1 X
Chl-a ¥KJZ, It Chl-a ¥ FE A i 2 RAE VA BERCRI,
e (D) TR
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KA, pAEBEEZE(%); C AW Chl-a IRE (ug/L); CoHN
AP f5 Chl-a ¥ B (ug/L).

2.3.5 M R SEER BT
# Chl-a WA 1294.22 pg/L R4S,

ODesoo A 0.75 B XXG B =R LA AR 5.6%1R
4, FIF Design-Export 8.0 #2F, EFEEE (X))~ pHXG)-
PEIRHEIH(XG)3 N FE R, BRI 3 MK, R
Box-Behnken Design (BBD)W i1, LAJG B Hil SR 10HE 5 K
ff) Chl-a ¥KFEHN Cor MR AIARAZR I Chl-a WK
9 Cor REEMRVE EEAR AL N R 470040 . BBD Wit 5]
M R R KPR LR 2.
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Table 2 Factors and levels table

Level
Factor
-1 0 1
Temperature/'C 15 30 45
pH 6.5 7.5 8.5
Shaker speed/(r/min) 100 150 200

2.3.6 XXG W77 7L

¥ XXG WM ER AR TR, fEIRFE 28~30°C
BT 120~150 t/min [REIR FHRGEE IR 2 AR XXG
b ECE K, IEER TR0 F, =il 8000
r/min .0 8 min, VIEVINEE. FH 0.22 pm £ JESS
R FIEWAFE] S mL OB R, R0 S I A
Tow HKPE 2 3, 5 5 mL Bries e dt iR B ik
FR o3 K R AR EE BB TG B R BRI 100 mL
Qb TR HOE KA AR SR U R T, %R Chl-a IREEAR
ks

3 &R 5Tk

3IXXG HMNBESLEE

B2 IR 7K 2R VEE TR 1 7K e r O R AR 0 L A
f, TESEIG A R B S bR Aldn 200 1#, 24, 34,
A SHTEETE, TEEERESIWE 2 o, o, PRECE K
AL EAR XXG M R WE E AR R, 1
TN 28~30°C, N 120~150 r/min FIFER TR
9% 24h 5B EEER. SmLXXG & HERH KA
10 d AH 100 mL HSR PR EIER Chl-a WILRIKREEN
1240 pg/L FEARZ 397 pg/L, 1 10 d JEARMN XXG &4
T V) 4 P B T TR VR Chl-a IR A 1533 pg/L. KL,
R R XXG E NI Bk

Chl-a concentration/(pg/L)

—&— Blank —0— I# —4&—2#

400 L 73 —e—a# —e—s#
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Fig.2 Comparisons of algae-lysing effect of 5 strains

XXG WA IR IR TR 48 h J5, WIETIRA R
m, A, REOGHE, M, FRR, BgESF, EK
W, R E R RE, AR, w3 PR, &
AL (R 3) & 16SIDNA FEA M, ZHE kS
Paenibacillus sp. KU573975 AHAE1IE 99.27%(& 4),
EZEE NIRRT H S . Bk Paenibacillus sp. XXG
CUFE v [ Al A 0 P DR B 2% 5 2 Ml Rl AR )
7 PR PRIERGR 5 N 17503.

B3 XXG iéEﬁi’éé(E

10x. PI%E 40x)

Fig.3 XXG gram staining (eyepiece 10x, objective 40x)
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Table 3 Physiological and biochemical characteristics of strain XXG

Physiological and biochemical characteristics Result Physiological and biochemical characteristics Result
Gram stain + VP +
Glucose utilization + Methyl red —
Starch hydrolysis + Produce indoles
Gelatin liquefaction + Nitrate reduction +
Tyrosine - Citrate utilization -
Twain's 80 + 4C -
Oxidase - 37°C +
Catalase + 2% NaCl +
Phenylalanine decarboxylase — 7.5% NaCl —

Note: + positive; — negative.

KU573875 Bacill Bacillales Paenibacillaceae Paenibacillus

100 | EU912452 Bacilli Bacillales Paenibacillaceae Paenibacillus
KXG

EU558281 Bacilli Bacillales Paenibacillaceae Paenibacillus
a4 | BIMJO1000008 Bacill Bacillales Paenibacillaceae Paenibacillus
631 EU558284 Bacilli Bacillales Paenibacillaceae Paenibacillus
EU815300 Bacilli Bacillales Paenibacillaceae Paenibacillus
100 [ ATCC 23464 Bacilli Bacillales Paenibacillaceae Paenibacillus
53L 1 \VJI01000026 Bacilli Bacillales Paenibacillaceae Paenibacillus
CP009285 Bacilli Bacillales Paenibacillaceae Paenibacillus
CP009282 Bacilli Bacillales Paenibacillaceae Paenibacillus

100 L CPQ09280 Bacilli Bacillales Paenibacillaceae Paenibacillus

—
0.0050

K4 XXGHAGKEW
Fig.4 phylogenetic tree of XXG bacteria

3.2 XXG EE KN E
Bl 5 8 XXG W AEK L. BHER %1, 0~8 h XXG
BALTAKIBZW, 10~52 h XXG #H#E A HAEKKX,
52 h XXG Wk m, BfEEATRE, 64 h Gt
T

OD600

wl ]
[ o

02 r F
0.0 [jmmmnﬂﬁ%@ 1 L 1 L 1 L |
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Time/h
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Fig.5 Growth curve of XXG bacteria
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3.3 XXG EIR =AM

BN [E AR B K B 2 R B R R 5% % 00T 4 2
EEE AR A AR, WK 6 . 0~4d, 3
T BRI EE ) SR R T LTI e s 4~6d,
TR A 2%, 4%, 6% M SRig 3 iE S5 RENEE 77
L SRR B R AR, TR IR BN EE A 8%, 10%
(R4 43 R FE BT AR T 6~10 d, BEFREEHNEL N 2%,
4%, 6%, 8%, 10% 1A 2 FE 5 35 tH A [RIFE B (BB T
8 FIHE R B IR H A R ORI  m, SEIG AT LA D
F 6% MR FRIERIN LA K 6 d AR SIR .
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Addition ratio of medium
r—2—0% —0—2% —2—4%
Fr—=—6% ——8% —<¥—10%

Time/d

K6 B Boln X va SRR 52

Effect of addition ratio of medium on algae-lysing effect

T S PN A () 445 AR D B o YR S R 4 o) T AR AR B
TN 10%, 5%, 3.3%, 2.5%, 2%, 1%, 4559 WK 7(a),
ANTE B AR AR L3 Re R BV AR A, PR A AR LUk
Ko VEBERCRRGT . B2 1d I, B AN 10%, 5%,
3.3%M A SR BEBER Chl-a WREITFUE TR, (HIE M
FALE A 2.5%, 2%, 1% M4 ZR 8 FEEE Chl-a W FE M 1
Tk, TR TE D SE XXG A RN T g
B AR,

BRI M AR TR T, WEAAR RN T 6%,
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20 %

NAF BB R ISR, B AR FA LR T 5%, WU
PR LR 5%~6% PR B I AR FR LG(5.0%, 5.2%,
5.4%, 5.6%, 5.8%, 6.0%) LASK K15 B A B AR LL . S50
WE 7o), 0~1d, BEEAATRLLERCR, 1SS GT,
% 6d i, BEEATILN 5.6%R BB

W 8 Frow, FEAZR U FER I ODe00=0.75 ]
ST KA XXG RIS, WEESCR LT, 6d R
N 50.13%, S ODgoo=1.30 KA AN XXG FE
W, WEBRRZ, 6d HEEN 47.19%; MA
ODgo=0.20 A KIBZZ M XXG FHEWR, HTHEEE
A, WSO, 6 dIFERN 40.28%, SLERERHH,
VA TR B (11 BE R 0 5 A A TS PR AT A R VR B R R AR OR
PN A= KR 2 1 T AR ) £l T B PR VA VR R AE 1, 2
d FFHILAEE, WTRER B /D 38 XXG WIEEE %

1000

- Volume ratio of bacteria to algae
[ 1% ——2% ——2.5%
| —2—33% —O0— 5% —=— 10%

Chl-a concentration/(pg/L)
=
(=)

ANTHR SRR TR I AR K A

ANTARIHE Chl-a ¥ FEE (0 43 08 B 00 40 i I N5
AT X EUE K HI(0De00=0.75) 1 XXG B &, XXG
AR 9 Fin. XXG WAEVIME Chl-a WKE N
659.68 ng/L M1 SR BE R P I RO i 0T, 6 d TR
N T71%, BLEERAL T PR AR K, BRI
FERA AR M B b WI4h Chl-a IKFER 1294.22
ng/L (R N DU A K, i i B R R Y A K
71, 6 d EEZN 49.5%; ¥I4h Chl-a WEH 4259.88 ng/L
MIBERAL T A K fa e 1, I S A KTE 3595, B
MR BEVAT, ARKEEZSERRK, 6 d WEEEN
18.6%. SEUGFRAH, VA HELH A VA BERE /) 5 A i Ak K
TENIBA RN, SRR .

Volume ratio of bacteria to al X
700 -—=—5.0% —0—52% ——5.4%

[ +§.6% ﬁ% 5.8% HXT6.0% ‘
0 1 2 3 4 5 6
Time/d

Chl-a concentration/(pg/L)

7 REEARB A AR I R
Fig.7 Effect of the volume ratio of bacteria to algal on algae-lysing effect

700 L | L | L | L | L L
0 1 2 3 4 5 6
Time/d
60
I OD
50 [ - 600 %
. . 7020 E3
S 40 Y075 ZN\=
5 E=1.30 =
=  30- =
G —
© [ —
2 20F =
g , =
2 10r =
5 I =
0z 27 —
-10 I I I I I I
1 2 3 4 5 6

Time/d

8 T JE VA R AR ) BT
Fig.8 Effect of bacterial density on algae-lysing effect

3.4 MEERITSER

XXG W I H AR R BEER A SR 45 R A0 10 f
Ny BRI L L pH. $R R G N Je 1 K538/,
TEAMFEARBE S AFIRIE R 30°C, pH A 7.5, RRIKEHA

80
7

r Chl-a concentration/(ug/L)
S g0 L ) 65968
g N 1294.22
l B 4259.88 "
: N
U
s
5 el ool
S 20 §§ §§§§

S X
|

Time/d

PO 35S RV R ROR IR B
Fig.9 Effect of algal density on algae-lysing effect

150 r/min IEEEZ A, AL 92.02%.

M) S T SR B0 1R T E AR e g LR 4, DAV
R(V)NFAR RS R EVA R, Wa(Q2), HxfsE R
(1 = R EEAT B b, 45 SRR 5 TR
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Y =90.36-3.97X, +3.73X, + 2.03X, —1.36 X, X, +

480X,X, — 2.11X,X,-17.19 X> —10.18 X2 —3.77 X2

Lysing rate of algae/%

=4

Lysing rate of algae/%

K10 HRERLZEAERN XXG

Fig.10 Effects of interaction of various factors on algae-lysing effect of XXG bacteria

TR SEI R AR AR R

Table 4 Response surface experiment design and corresponding

)

1.00 1.00

Lysing rate of algae/%

pH. X
PR TR AR s

&5 EEEEMSH

Table 5 Regression significance analysis

lysing rate of algae results Variate Coefficient Mean square F P
Factor Algal-lysing rate/% Relati Constant 9 252.09 27.70 <0.0001
clative
Number Measured Predicted X 1 125.77 13.82 0.0075
1 X, X; error/%
value value X5 1 111.45 12.25 0.0100
1 0 -1 1 77.42 76.82 0.77 X; 1 32.89 3.61 0.0991
2 -1 1 0 69.83 72.05 3.18 XiX; 1 7.43 0.82 0.3964
3 0 1 1 83.43 80.06 4.04 XiX; 1 92.06 10.12 0.0155
4 1 0 1 69.43 72.26 4.08 XoX; 1 17.77 1.95 0.2051
5 0 1 -1 65.18 80.22 23.07 X2 1 1244.38 136.72 <0.0001
6 0 0 0 89.01 90.36 1.52 X2 1 436.03 4791 0.0002
7 1 1 0 60.86 61.39 0.87 X;? 1 59.88 6.58 0.0373
8 1 0 -1 59.75 58.6 1.92
9 0 0 0 91.56 90.36 1.31 N N
0 o 0 o oLod 00,36 os MR 4 FIZ S WAL 24 X0, Xo, Xz 730008 O B, 1 &
' ' ' W BETH B B AR R 90.36% . 3T Origin Wi [
11 0 0 0 92.02 90.36 1.80 Vs PIBC I ER 256700 JHIL Origin
12 L0 1 6945 70.6 1.66 SIS R [FE A P<0.0001, AL P=0.0551,
B b0 b TRse 76.14 357 2% W [B] AR 1 B AR 2 (P<<0.05), (H A 6 AN I 2
14 0 0 0 88.17 90.36 2.48
- > Yog S ~ e
5 L o ssss 56.65 379 (P>0.05), EAFGE: XXG WA HEAAATAG K [ B A
16 110 62.40 61.87 0.85 IR IE 1R 52 R %0 R¥(adj)=0.9376, % BAAR AU GE A B 24
17 0 1 -1 79.62 80.22 0.75

93.76%HIMA B 1AL, (UH 6.24% A8 7 A BEHT %
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TR RS, TRE REL R2=0.9727, HUIHBAEHER
o, w2, AT MR XXG AR
AL -
3.5 XXG BAES IR

WK 11 Fias, 20.22 pum & U8R B 25 WA 5 1
To W R BERAAT 38N, 6 d IETERN 74.56%, W]
XXG R AIVAEEATE FH 5 A DR B AR 1 25 Bk T 2R 0 8
HEME XXG B 3 B2 7 O R s A %
6 d HEERN 77.05%, To T KT W 3508 LA 1 R
PR P VA BE BN RS T A DR g 4 A A T v D R
AR B USRI RS TR o TR R VA L R 1
BT 3 REA PR R BN, 5 4 ROFUR = A 5
UL BEZN 5.15%), AIRe e WARTE RT3 IR dk b
KBRSy WAV EEVE T I T B, XA ISIE T G K A
BET A A TR = A (Y S SRR 5 PR SR R o TG R
AN AN B8 R B IR VRAE 28 1 ORI Chl-a ¥R EEAT)3Y
I, VB R AN A A KR K AT R . Bl
IY SR MR EEE YR A R AR PR BRI
YIRS, AR U020 A B S Ak, B0, R
TR A5 7 2, IF B S 3 B 4 W RV BT MR o A
LY

80 - —=— Bacteria suspension
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