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Preparation of high viable count Pseudomonas putida
bacteria powder by cold blast drying

LIU Li-Fei CHEN Zheng-Jun SUN Xiao-Jun LIANG Yun-Xiang’

(Huazhong Agricultural University, College of Life Sciences & Technology, State Key Laboratory of
Agricultural Microbiology, Wuhan, Hubei 430070, China)

Abstract: [Objective] This study aimed to prepare high viable count Pseudomonas putida bacteria
powder, and improve the viability of drying and elongate the preservation period. [Methods] We
selected cold blast drying technology to prepare bacteria powder, and optimized carriers and protective
agents. [Results] Viability of drying was 65% on behalf of cold blast drying, which was significantly
superior to spray drying (24%). Carriers and protective agents with orthogonal experiments were
applied to obtain optimal formulation of preparation bacteria powder. The result was as follows: as
bacterial cell carriers, diatomite and corncob powder pretreated by Ammonia were mixed with ratio of
1:2. 7% mannitol, 5% sodium glutamate and 1% glycerin were mixed as protectives (W/W). Viable cell
count was 1.03x10"" CFU/g in instant preparation. The viability was 71.67% and 40.54% after 60 d
storage at 4 °C and 30 d storage at room temperature (RT) respectively. [Conclusion] Cold blast drying
had little damage to bacteria because of its relatively low temperature (10—40 °C). Corncob powder
pretreated by Ammonia, mannitol and glutamate had positive effect on preservation of bacteria powder.
This method was successfully applied to resolve the difficulties of long-term preservation of gram
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negative non sporing bacteria.

Keywords: Pseudomonas putida, Cold blast drying, Carriers, Protective agents

15 BRI T T 2 AR B A B T I R 22
—W T KRR RS, HAEYE
fi 5 A e Hoe ), e R A
DAY A Sy A T R R TR . SR,
5P B 8 2 R B, JOZRRARAIR A, it
IR HOK . VUK. R IR HRPLRE A2
FI B ARTAT I R A o PRI, o A R B o
70U B LA B 3 DR 8 hy 12 25 A ik TR I P ) e
KEERT

PEAESRE, [ A G BB T B il 5 (R 5
Bl ELRGHE BRI A5 BT 20 SR TR Bk T 1
Tl WERRFEARIERT#, Kloepper “PVFI A )5
JE SR il A (P R PR, 4 °C A 3 AN H, 17
THN 52%, IHEECH 10" CFU/g, BT 1R
ABE, KB ARG, Palmfeldt %!
Vo R T S T B R R A7 05 R K 32%, 8 °C fR K
50 d FRIERIEMEE 6%, HET, SR TEREAESE
BT TS, R—Fh o Tk, A
FHYPRIAEARIE . IR R KGR AR T, PR i
KAy, IR B 1 B PEDT . R, AT i
BRI A, V2 KT R — AR 243

AR SO — AR BERE AR A . ELAs B A v
O BB AR B ORISR B o SR FHA XU Mk
SRR FHEARSE &, ARG —FME AR .
WD T OROB S AR TR, BRI
TG YAB S PR FHZSE RAFRYIERE, [FRE, doh R
P A R P A AR
1 #REFE
1.1 HiXEK

SRR 17 (Pseudomonas putida 17),
S5 AR R RN A el A HE TS KRR S 2
3 A — Rk A e e O
1.2 FERFIE5MEE

JEEEE . BERERIE H OXOID LTD 23], H

b7 3 0 1 ] 25 4R AR A IR A R R
B, EAREHIEN 80 H 3 SD-1500 524658 %% 144
B, WA EERERHABRA R ; YCFZD-2A #45
BT, W A AU RS A BR A A
1.3 $EHxHE

LB [i{aR; 3300, KB R Rme
H(g/L): W%HE 8, WERERy 28, KH,PO, 1.5,
MgSO47H,0 1.3, pH 7.2, 0.75x10° Pa K& 20 min.
14 AFEEEGAH&E

Ht—20 °C PR S BRI TR 17 75 LB [EiAR:
Frhk FRIZ, 28 °C fFIE SR 18 h, WHAMIIR, Kih
b5 B R VE FE R R KB 15973 H(50 mL/250 mL),
28 °C, 220 r/min $ 3% 9 h, Wb T W& 2% R0 T
KEERE IR AR (100 mL/500 mL), & EF 48 h )i,
4 000 r/min B.0> 40 min, KBRS 5 54,
T A A4 VR TR
1.5 EMTFEAZE
151 BREFREE": SRS T Hl &%
¥y, DIVRAR TR WA A, BTRAARE . 22 ZE0RG
B-FRRIPKG R RER , BEA SRR IR 10% (Bt
Fb), BAUREAF e 22 2P kS 1:9, B-ERRIR A 10 g/L,
T A, IR K A, Eb 5 RER AR TR
b L4 -GS, HTFmsE T HI&S 210 EH
YT T mL B, BOREE, T 4°C RER
WG, W55 TIRA I KRS 140 °C, X
JEJE 55 °C, WifE 750 mL/h, PUEBTSE TEERT . 5
BTG TR AL, B BRRY Sk, I AR AR
PG TR
1.52 ARFEEE: SRR KA LSS TR,
DL AR, iR 2 K, Sk 5w
WIRA LB 1:2, BOERFS), PHTA
WE, ETRRTEL, B8 THREE N 28 °C,
BN 10%, EEEZEN2°C, 8-10 PRI THE,
3 hBIE—, THREMEE, 5200 E AR

http://journals.im.ac.cn/wswxtbcn



2332 WA 248 Microbiol. China

2015, Vol.42, No.12

FrHET 7 mL B0, BHOREE, F4°C K=E
MBI GO o DU E ¥ KT . 5 RO R A, AR
A R E KR I ARSI (A PR R K

1.6 A RTFIEEM G ZFAR

1.6.1 MBS KEEE: DIEAKRSHNEIK, &
BT IR AR R 2. 4. 6. 8h, FIFANT
IR s, A 1.5.2,

1.6.2  FURATIESE: M@ FAUNH . ek ik
+ 3 FhERAR AR SRR EE S, IR AT
PEERIR R, THARRMEH, S5 R &
KA, HilE& 0 1.5.2,

1.6.3 HIAMAEARXAEE: DIEKOH K
1A, 4331 R FH TR A 390 K% i A 330 90 e i Ak 2y ke 2
PR pH, M AL HR S 244 pH. TR R AL
BMEAA R 5% ik H)vKEERR, 30% (Fiktth)
IZEMEK, TRAITEES 60 °C kb3 2 d; KR mAL
HL IR 3% (FE )RR, 30% (i L)
fI7K , TRAIH B 60 °C AbFH 2 ds ZBILABRALBE . B
SEER . RALIR R R A, ¥ TR
HEb, HlE TR 1.5.2,

1.64 HIKSRIPFIE SN EPIRS AR
M. HEREE. WA, H 4 AR LGYIE
RFRVTHIER 1), RAR KT RS S w R, 5
LA IR AR 30 d Kz 4 °C f558E 60 d SMmaNAE, 3k
CEE S STy << [0 RS Lo R AT DT
pH 8.0, ER KA TP 5% mIRIE 544
SRS EARIRS . X IRALCK)ZR R TR,

AT WS EN 1.5.2,
1.7 WEFRZ*

TEREAL: e R R RO B0 s TMIE e
. M EEER, T 30 mL 0.85%[14: 31
iRk, 28 °C. 220 r/min #7%% 30 min, HUREEIR
TR AR
b e RS TR R TR
TR = s e e A

L R A
ORI PR = e = e

AR pH: IR T A pH M ; [EK pH.
FREC 1 g [, ¥ T 100 mL pH Jy 7.0 Bk il
E pH, MRS R B EARY T pH,

Tk SR EE T, B B i 1 7
G1, 103 °C #tT+Z=1fEHE G2.

frki =920

BRTIKRE ST : PRI 10 g ik, K78 1B R
IEIRS], BRI AT IA 1 mL, {4438
T, AN AEEER, LA w2 A K A AR T A
FOSTERARKRE ST, H3 A mL/g.

2 HR540
2.1 FIEFHERIELER

T T HR 3k 55 W 55 T 0 ) o A1 o R
BB KRR 6.0%F1 6.9%. —F X Rl
IS I AN 1 BT, ¥ KT 4 ) 4 R A T M
4 °C {RAAETE 5 LB BT miss T4, SO
HHWEET . H KA Rk 65%L I,

x100%

x100%

x100% -

F1 HES5®RIPF LGHERRE &I

Table 1 The design of orthogonal experiment on carries and protectives

K LN Hzm DA Hith

Level Mixed ratio of carries® Mannitol (W/W, %) Sodium glutamate (W/W, %) Glycerol (W/W, %)
1 0 1 1 1
2 1:2 4 5 5
3 1:1 7 10 10

T " AUARBC RS RESE b 5 B R RS T L.

Note: *: The mix ratio of diatomite to corncob powder pretreated by ammonia (W/W).
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Figure 1 Effects of different drying methods
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Figure 2 Effects of different moisture of bacteria powder
e 1 PRI, 2. SEME 30 d7715R, 3. 4 °C IR
30 d FATE R,

Note: 1: Viability of drying; 2: Viability after 30 d storage at RT; 3:
Viability after 30 d storage at 4 °C.
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Figure 3 Effects of different carriers
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Note: 1: Instant viable cell count of J7 bacteria powder; 2: Viability
of drying; 3: Viability after 30 d storage at RT; 4: Viability after
30 d storage at 4 °C; 5: Viability after 60 d storage at 4 °C; 6:
Viability after 180 d storage at 4 °C.
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Table 2 Physical property of carriers
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Figure 4 Effects of different pretreatment for corncob
powder

e 1 EIRTHMEREL, 2. THRAESR, 3. FRAK 30 d
FAGHR, 40 4°C 30 d A7, 5: 4 °C 9 60 d /715K,
6: 4 °C PR 180 d £7i .

Note: 1: Instant viable cell count of J7 bacteria powder; 2: Viability
of drying; 3: Viability after 30 d storage at RT; 4: Viability after
30 d storage at 4 °C; 5: Viability after 60 d storage at 4 °C; 6:
Viability after 180 d storage at 4 °C.
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Table 3 The analysis of range and result of orthogonal experiment on preparation of bacterial powder

[ 2 Factors

Wi JVi{E Response value

Cas)

MediumNe. A LN B H#&EE C BAMRN D il R 30d 7% 4°C 60 d F71% %
’ Mixed ratio Mannitol Sodium glutamate Glycerol Viability after 30 d Viability after 60 d
of carries” (WIW, %) (WIW, %) (WIW, %) storage at RT (%) storage at 4 °C (%)
1 0 1 1 1 20.43 65.12
2 0 4 5 5 19.73 59.53
3 0 7 10 10 8.60 50.30
4 1:2 1 10 5 5.92 60.33
5 1:2 4 1 10 5.17 48.77
6 1:2 7 5 1 40.54 71.67
7 1:1 1 5 10 1.99 47.36
8 1:1 4 10 1 22.00 58.37
9 1:1 7 1 5 0.75 51.83
CK 0 0 0 0 14.56 47.04
K1 16.25 9.45 8.78 27.66
(58.31)# (57.60) (55.24) (65.06)
K2 17.21 15.63 20.75 8.80
(60.26) (55.56) (59.52) (57.23)
3 8.25 16.63 12.17 5.25
(52.52) (57.93) (56.33) (48.81)
8.96 7.19 11.97 22.41
R
i (5.79) (2.38) (4.28) (16.25)

TE: % BARRC IR REE L S At B RSB BT #: 55 AMOR = IR 30 d BIFAIR R, 55 NFR 4 °C {4 60 d HIFF

W%, CK: XFHHAL.

Note: *: The mix of carries means the ratio of diatomite to corncob powder pretreated by ammonia (W/W); #: The outside of bracket shows
viability after 30 d storage at RT and the inside shows viability after 60 d storage at 4 °C; CK: Control.
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