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tequilensis) ¥, HILAR ST . AL AR PE 5 e BEhr 2R AT TR A AR AT . Ao e W H i AR A i
Bo A RIS IR R . THERE 22.5 ¢/, & SR 7.5 g/L. HE MK 20 g/L. L- KAWL 6 g/L. Triton X-100 2
g/L, RIFpHHF7.0, RS0 mL/500 mL, #ERFE#H220 r/min, FhFIRIER 5% (V/V), 35 °CH57728
h, ZERME M T L-RA R MR a- BRI /171 1K544.57 U/mL, R E2.5745%. [ 458 ] 2B 3s
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o-Wi R B E R IGAT T (Escherichia coli). 45#%4Y
KeAF# ™ (Mycobacterium tuberculosis). YHITIK
%[9](Salm0nella typhimurium) . A B R AEFT
# " (Corynebacterium glutamicum) X 4 12T
i (Helicobacter pylori) 5t b G 1448, 4t
XF LA E A 977 L- R A R R o- AR Bl T 58 550
Iz, EAEmEE R B IR SR M TR A
A ZA TN I IRAS T — @ Rk . BT
TR AR . TR PR, X DAL A 5
JTEZ R o PR e R e R AR, SR
() 7= il 2% AR T 00 B FEL- KA H TR o- IR AR ) g
FB-N R Tl A A 7 1 S

VLR ZEFEAT B (Bacillus tequilensis) 2T 4K
FHC MR B ZEAAT T R, [ N AR
AT R v Ak T AP BB, R LA P
L- KA 2R - IR B B A SCHRIE o A5 2 AR
3 4 DX 4 el 3 b o B TR B 16K = 7 L- R AR
MR oo - B8 B2 T %) 4% L P ZE AT B (Bacillus
tequilensis), FFXIH=BE&E4T TH4L, BTE
F YA BTN = R 1) Tl AL AR P i o S )
WA AR AR TR

1 ARy i

1.1 #8

L1 BES: SREE FH G Hb X A A el 358

1.1.2 R s FR(gL): BEAS,
BERERFYS, FINES, NaCl 2.5, #AHEs,
Tween-80 1, MgSO, 0.2, MnSO, 0.05, FeSO,
0.4, FriEMR 2, L-RAKR10, R EHE
0.06, Bi520, pH 5.5, LBE;FRIL(g/L): BFRHR
¥5, EAEME10, NaCl 5, BE20, pH 7.0, Al
KR (g/L): 20, BEEPR20, L-KR&
A MR10, MgS0, 0.2, KH,PO, 0.5, pH 7.0, K
Sy 121 °CK 20 min.

1.1.3 S8 A58 R 38 8 2 b
afi, WA EAGEIFHE RA R i
A B A d s B R AE B ARA R THUEA
w]; ZHEE AR DNASR ORI & . PCR™ P 4lifh
RHN & . Tag DNARASTGEHM A FilgE TAY T
FEHARNMR ST A BR AW 5 AceQ-Fluor 51 F 3¢ [E
Waters/A ) ; SPX-150B-ZA AL 535460 AT RA
7 et ; PCRAXW H & EBio-Rad\ Al ;
ZWY-111GHEIRR G5 R W [ R IR s
HIEA FRA T 3 LDZX-75KBE &K #48 I [ i
H 2B Pgeil) 3 TGL-16BE &0 MLl [ i
LR ALER T A A s A 3k E
Waters/A ), (0% 4: Waters AccQ-Tag "
(150 mmx=3.9 mm, 4.0 um),

1.2 PPL-RZZERo- D RBEE PRI 2 B i
1.2.1 A8 FRIBCREERIH A4S gis 7100 mLTG
wAKH, FEOIRGEES, MERBR R T8
FHRIEFRAE I, 30 °CIEIEFEFR48 h, WEC R
T Ji) AT TG 1 55 000725 €2 Bl A= i, Pk AT 70 €0 s 1Y)
W%, AiAbJE LBYE SR A 25 55 J5 DR

1.2.2 B9 Bor e alifb ny SR v o Bk T
0.5 mLIEAE & BEE R 796U, 30 °C 200 r/min
PRGHEFE24 h, IMA1%ML-KRA& IR IF T pH A
7.0554k5 h, EEEL.OHL8000 r/min 0> 10 min,
B2 pL it TR EAR, JZEATEFFS h GE T EEK
LR O K=4:1:1:2), BT Wien —md i, W
FEB-IN R TR I, AR (OB /N 55 50 (0 DR A
PR AR L- R A R oI PR Y E

1.2.3 8. /PR R B AR R TR
100 mLy AR & Bt 32 319500 mL =i, 82
A O, BH3FAT, T30°C. 200 r/mindF K
PR HER24 h, MEL- KA FRo- IR TR 11
1.3 FHEE

1.3.1 WEHWESRAEBAEKRE . WIREANHE
BRI LMEEES . Bitads; Sty
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Y5, ot B T Mminm, =1
CH DA S T ) R SCER[15] b i AR B AR
e br, X AR B MR 54T VPRI S . MRit
5. Wt ER T . A | R R L
VE R 7K AR BH R AL A5 A5 AR A AR o
1.3.2 S FHEYRERE: FIHAHE R4 DNARR
BOR ) S BUARR A ZE N ZUDNA, I LU AR
KHI16S rRNAKE A Y38 51 #127F (5'-AGAGTTT
GATCCTGGCTCAG-3")f11492R (5'-GGTTAC
CTTGTTACGACTT-3")i4TPCRY 14, S i 514
J: 95°C 5min; 93 °C 1 min, 50 °C 1 min, 72 °C
70 s, 25MEH; 72 °C 10 min"”, PCRI“ Y2
RVHEERS VKRN S 8 5, 3C bt S A e RSk
PR B B A R A RO . W E AR &
GenBank I I BLASTRE P AT AHIIPEIE &, &
SEUAF R 5 o LA 300 R 3R ) LR B BRI T 91
HClustalX 1.83i#47/74 tbxt, iZHIMEGA 5.0/
Neighbor-Joining (NJ) FEEHH RE K BW, KH
Bootstrap (& i 10000%) /- PTAL AR i FR e P o
1.4 B§ESIE

i WK Z . pH 7.0, 50 mmol/LERRE: 2% ih
2.0 mL. KBEKO0.1 mL, L-KRA&ZMR(200 g/L)
0.4 mL, FINaOHJH¥pHHL- R ZARIAEM, X
Bl h, $ZLTEHIIMAL10% =8 /R, 4 °Chl &
1ERRE, AccQ-Tagih"MifEH% , Rl F WatersZd
F) i) AccQ-Fluorid ) & A Hi 17 A= HPLCAS I B-TH &,
FR B, WG E . fEpH 7.0 JRBE3T °CHY A
T, BRI R FERE W AR 7 )B-Ala 1 pmol
J it (R i o SR 1A I T B3 pmol/(mL-h),
Al Fx A U/MmL,
1.5 REEFRMHRI
1.5.1 AREBRER. L-RLER LRGSR
BBEPanD3 7/ L-RAE MR o-RREE M . 75
Tilt 2% M 15 % S LAY A A0 NS 55 S IR FE AN AR 1 1S
BT, P20 g/LEY LB, 430l i m e g . i
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Wi, ZZEME . EOR. TR, MBI H mAE
hy & BE PR ORI s LA20 /LIS HLB, ArBlEsim
FERERYy . SRR . SRUKMWR . FoRE . B
B A SR AR N AR R DA ik
RIUE AL, SARL-RA& RN, g2,
4. 6. 8. 10 g/L SPUWRERLE, DUAIIL-KREHA
PR () SE Atk & e s 37 3 6 BR A 5 o FESE A % T b
FRFEH AR I AAS [R) & a1 PE R ek R-20 (1, 5.
10 g/L). mtE-80 (1. 5. 10 g/L). SDS (0.1,
0.5. 1.0 g/L) M HH$H7EX-100 (0.1, 1. 5 g/L), &
EEANFI BB, LAASUS N2 0 4 70 () Sl
Tehs R B A iR, A 3R, e HoEm AR . L-
RAF RN IATEER

1.5.2 EFRFHMIEIAR: SRR
W SRAE G . REEAR) . RYL-KAHE
fiR). FEIEPER(HHEEX-100) 44N R, BE
3K, WERUFR . WS R IR 1477300
RBAARIRIT3RER , PR 5 W HEAE N
oA A SR S

1.5.3  HER&Mtufe: e IbsssR L Siat -,
D78 FEAS [R5 95 255 A0 N B A R TRV Y L - K A4 2 I
o- R BB . (DELApHIEXS E#kPanD377=L-K
K E R o-WORE A . EH T 50—
TOUT, R R pHE T A 26.0. 6.5,
70, 7.5, 8.0. 8.5f19.0, #ZF530°C. 200 r/min
THRGHFE24 h, KDL -4 R o- Fid 72 e T
71, BhERGGEpHE . Q)X EkPanD3 7/ L-K

#1. Ly(3") EXRIEFEZFKTF

Table 1. Factors and levels in orthogonal experiment Lo(3")

Levels
Factors/(g/L)
1 2 3
Carbon source A 20 30 40
Nitrogen source B 15 20 25
L-aspartic acid C 4 5 6
Triton X-100 D 1 2 3
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KGR o-WOREG 2 . FE LB IR A —EW
M, ArRIE25, 28, 30, 33, 35, 37, 40°C
TR R FE24 h, Kl L- KA &R o- JIi AR Bl G
1, WhE BoE KRR . (3 E X M bkPanD37
FPL-RAE R o-WOR B2 . 78 B 558 &0
— BT, WS HIN500 mLEE R
25. 50, 75, 100, 150 mL, Y3524 h)m, #&MIL-
KA R o- R W Bl 5 T, 0 B AR i .
(4)5% 3 %] T Rk PanD3 77 L- K4 & iR o- it 2 il 4 52
Wl FEHEIEFRAM—BSMT, BIGRELE
150, 180, 200, 220. 240 r/min+{F FHERY; 3¢
24 h5, RL-RAZ MR- MR BHREG J1, e
PREEH . (5) R X B AR PanD3 7/  L- K& Z i a-
IR BRI SE . FEH TR — BRI T,
BRI LI1% . 3%, 5%. 7%. 9% LLflhn A
PR B TR, RGHIFR24 h, KIL-KEZ
MR o- MR B IE 1, W FodEefh i . (6) KRR
[ X5} A Ak PanD3 7)™ L- K 4 24 R ou- I3 FR il 11 52 i) -
R FMN BN RET, IR H 5%
16, 20, 24. 28, 32 hjg KilL- KA R a- iR
MG 77, B B A RIS [R) o 4 I S i 1
RSOl

2 GRAA

2.1 FPEL-RAERo-TREHEHE R B
DIL-RAZAMRFFEFYRIRY, DI B 5
A IR ST, HL- KA AR
RILJFE IR R pH BT, TP AR SR @
BB, kT DRI 3 B L - R 44 R o- Wi PR T 1)
AR, EAERL 1 B0 3s 2w kR
FHO6FLAR A& MW, T DL bR s A 3K o 9 A
Y, INL-REZDIRFEALS h, FHACEEEANHL
PEYIB-TIE T I R A B R AT
X AR 7 A L - R A R TR o- IR Tl 4D 16 1 85007 A6 1)

EVEREE AT (B ), 5715 2010 TR B B
BRRSTRR R B2 T, %2 BLFE bRPanD3 7R
TG, M17.34 UL, df—3 X% E bR T %
FERAL = B4

1 2 3

B-alanine ‘ '

El1. EkPanD3 7L TLCI N

Figure 1. TLC test of transformation products from
strain PanD37. Lane 1 is the bioconversion medium
without inoculated strain PanD37; lane 2 and lane 3 is the
bioconversion medium with inoculated strain PanD37.

2.2 BEPkPanD3THE MK EE

221 HEEREEESEE: PanDITHMKAED B
Wik bR A s @, WigEdl e,
IEEE . R, ANEU L GRS, oL,
NG LR . PR (E2); 8 s
ML, FRAR O BN RLEE . B2 IRPHME, R
48 hJi W% 25 0 5 Az 78 TR AN o 457 B U 2 A
e, AR, WHEDESHEIE(E3),

2.2.2  AEEAIERERE ARAEMRIZERER
B, WPkPanD37 MRS . W5l WEFIAR b =0 A 1k
B WIS . BREEAREE SIR B 2 P PE, AR
w4 F) R Z 8 B, ASOK g e, 7E2%
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E2. E#kPanD37 BUEHAS
Figure 2. Colonial morphology of strain PanD37.
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3. E#kPanD37% = K3 [E(x1000)
Figure 3. Gram stain of strain PanD37 (x1000).

NaClpyiE g3t geE K . Amtdh, R R
W2, Lif LikInas R, 58 IWESRHE, K
e CH WA ARG EZETM) , W% w bk
PanD3 7% 5 b ZE AT & & (Bacillus sp.)o

2.2.3 HWHRDTFEYREEE: K HEkPanD37H)
16S IRNA#FATPCRY 3, 155 T —251500 bpZEfy
KNI, D153 1459 bpAY16S rRNAFES,
B H A A B2 B GenBank, JR1GH R 5
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2. EHEPanD37THIE TR (L AHE

Table 2. Physiological and biochemical characters of
bacillus strain PanD37

Index PanD37 Index PanD37
Lactose + VP test +
Sucrose + MR test -
Arabinose + Oxidase activity +
Sorbitol + Catalase test +
Starch . e

. Citrate utilization test +

hydrolysis
Heamolytic Growth on culture
activity medium with 2% NaCl
Urease I

.. - Malonate utilization test +
activity
Gelati .

e aun . Indole production -
hydrolysis
Nitrie ?Cld H,S production -
reduction
Lecithin . .

. - Casein decomposition test +
hydrolysis

+: Positive or can be used; —: Negative or can not be used.

KP635214, FIFHBLASTH:F 5 GenBankH1 2% 5%
HFE P A AT LU XS, B S B MK Bacillus
tequilensis(JX412373) )[Rl IR IR EI99% L) |,
IR R) P = HLE E A4 BRI A G PR R,
ClustalX 1.837E47 /55 LL*f, HIMEGA 5.0 /)
Neighbor-Joiningk W& R % & B W IF R H
Bootstrap (H& il 100000) 7 B WAk A A5
(Kl4), "TLLEH, HHPanD37HMBacillus
tequilensisﬂ@iﬁf?iﬁ1%ﬂﬁ%%ﬁo EEEF. &
AR ALREPE B 16S IRNASEK P A A LEXTAE R, 48
JE R MEPanD3 7 MR P 2F AT I (Bacillus

tequilensis).

2.3 BEREZUHAL

2.3.1  BRIEX PanD3THEMBR T L- KL B MR o- iR B
BRI . BRI AR PanD3 7 ATk E 1Y TR AR IR (1 5-A) itk
0 WA 6 349 TG 00 38 L - R 4% R o - I % G i
W, e LR Ry e R 1 % TR VRS e,
2318 U/mL, HUGEE BIR. ZIFE . #%EE .
T, MR R Re2s, RNEFH
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36/ Bacillus subtilis (HQ336636)

87 | Bacillus subtilis (JQ308561)
— Bacillus tequilensis (JX412373)

79 72

PanD37 (KP635214)

Bacillus subtilis subsp. spizizenii (EF433402)

Bacillus subtilis subsp. spizizenii (EF433403)

69
48

Bacillus mojavensis (DQ993678)

69 ~ Bacillus mojavensis (AM948970)

62 Bacillus vallismortis (EF433404)

43

Bacillus amyloliquefaciens (DQ993675)

Bacillus licheniformis (EF423609)

100 Bacillus sonorensis (DQ993679)

Bacillus atrophaeus (EF433409)

0.005

Bacillus pumilus (AY456263)

El4. ET16S rRNAFFIH RS A B W

Figure 4. Phylogenetic tree based on 16S rRNA sequences simility of selected strains. Numbers in parentheses
represent the sequences accession number in GenBank. The number at each branch points is the percentage supported

by boot strap. Bar, 0.5% sequence divergence.

VERR IR BEG A950% ,  [R) Ak 2% BRLAuft AN [l i R e
SERIHRZpHAEE R 2ZE S, ME . Wi, £
AR ORI YE , W SR . T R ST R I
Bl , R TR R AIpH, R RO b
) RERR RN B TH R A R e A G el o PR AR
Emﬁﬁmgm,ﬁ%%%ﬁﬁﬁgﬁmwwﬁ
R, 2:1, 30, 41KS: 0, T RS, 4R
kﬂ*mEA%ﬁFméﬁﬁ IR T v
(AR 2 BT, P I3 B BIL- KA
MR o- AR R G By, HRAR K BepHIE AL F 7
P L (1#15-B)

2.3.2  AFEXPanD3THEEZL-RAL B o- R TR
ORI : 205 3 P R T A 4 ) I
M. A ZRUSLS AR, HhENLA
TRAE 5 A R i A A K T T B A K R BBk
s, S R B AR R
Ko HE6R LIE 1, PanD37 M A HLA IR F]

FRCR BT, Hoh DU USRS, L- KA
1% o- 0 R I S e, 1A 327.73 U/mL, JCHLA
VR BRE IR TFAMEIR, AFEHERm, i)
VPRI R R TR R TR 2 0 R

233 L-RAERAPanD3THEHZL-RA B M a-
JRRBE IR . L- RAE R o- TR B 75 T 0,

KR P AEL- R E BRI n] 7= 4:, Yoshihisa
AR B IR BE TR RN 5% e B A L- K A S R i 1)
P8 T RIAFF B P L- KA E R o- TR Y 20k
o LEDL AR AR A At e I 7 5 vh R AN [+
WL L- R AR T Rl , 45 K IL-K
AR XTSRS R 3, BT Rk R
HEGERAR, U531 UmL, BEHL-KAE IR
JE RGN BB B s, ELAEL- R A E MRk AR
T4 o/ LI EEEHE TG, X IR AL
HHLRIR A = A 1) D R L- RGN T L-R 4
SR o- LR G A5 5 AL R I AN Y, AU
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A) - . 10
25 [__] Enzyme Activity = Final pH
T
—i—
n - 8
204
— —T
E e [ "
2 L) I ¢
EREh —— o
z =
kst
5 10 4
=)
>
N
&
54 2
0 T T T T T T T 0
2 2 2 3 = =) 3
5 ° 8 E 3 & B
= 3 = 2 2 2 ES
o Z p= 5 £ 5 )
£ 8 O
= 3
Carbon source
(B) 30q . . 10
[ Enzyme Activity — m Final pH
~ 25 L
— T T
E : ’
E)/ [ ]
= 20 " ] .
z 6
E
2 151 2
=
= 4
23
10
2
54
0 T T T T T O
1:1 2:1 3:1 4:1 5:1

Ratio of sucrose and fumaric acid

5. fiiEXI EHkPanD37/~L-X & RB2-o-Bi F BRI F2 1

Figure 5. Effect of carbon sources on L-aspartate a-decarboxylase activity of submerged cultured PanD37. A: type of
carbon sources; B: ratio of sucrose and fumaric acid.

AN LR A R A REARIIEL- K 4 24 R o- It 72 il
IARE N, N AL T4 g/L,

2.3.4 FREFEHFIXTPanD3 7K™ L- KL & R-
o-FRRBERIRL N - %1 35 M A R TR e 4
YRR A E A, SRR AN, T BRAC
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PRI UUBER, AR R A RseR ™

F3WIR T USRI G PR R B R2m, il
A /b B - R 1w 1 P SDS X L- KA A R o- i
FRBEREE AR AR, S t0.5 g/L
X il %) AT B R BRI VE T, TR] Bk SR 4
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+
3 25
E
2 20 ——
2
Z 15
Q
3 )
2 10
=
s
Mmoo 54
0 T T T T T T T
B o 3 5 s =
g g B 2 o2 % 2
5 5 =2 = = z T
bt A~ s= o T Z
s S8 Q %
S zS @
>~ o g
5
O

Nitrogen sources

6. FiFEXIE#KPanD37/7L-X % &/ o-Bit #EEHIS2 M
Figure 6. Effect of different nitrogen sources on L-
aspartate a-decarboxylase activity of submerged
cultured PanD37.

R

20 A

Enzyme activity/(U/mL)

0 2 4 6 8 10
L-aspartic acid/(g/L)

E7. L-RE& S EHPanD37L- X & 8 -o-fi 5
[0 )

Figure 7. Effect of L-aspartic acid on L-aspartate a-
decarboxylase activity of submerged cultured PanD37.

ERWZE T —E BN IE EERER); A
IFi) % 4 e 302 0 A8y A T ) 5 R AR TG R ]
T 6305 VA 2 ) e YR - 8 O T 1 7 38 X - 10034 BH I o £
T L-RA MR o- MR B G R, JCLA 78 X-

®3. FRIFREEMFXEHRPanD3 7~ L-X & TR
o- i R EE RS20
Table 3. Effect of different surfactants on L-aspartate
a-decarboxylase activity of submerged cultured PanD37

Surfactants  Concentration/(g/L) Enzyme activity/(U/mL)
Control 0 30.23+0.54
1.0 30.31+0.63
Tween-20 5.0 31.45+0.56
10.0 31.27+0.65
1.0 30.64+0.45
Tween-80 5.0 34.25+0.98
10.0 32.53+0.79
0.1 31.44+0.66
SDS 0.5 25.69+0.97
1.0 16.45+0.37
0.1 31.22+1.10
Triton X-100 1.0 36.22+1.03
5.0 29.80+0.77

100K BT, NN 1 g/LIfL-RA R iR o-i
FRERHG A5 1 36.22 U/mL,

2.3.5 BREZMHHIERZRE: *EAHEA). A
JH(B). L-RAHM(C) M HLEX-100 (D)7 IE
WAL, HF— 200 TR Kk I i 45 R - 1Y)
AR L, SR UWLER4, RIAE(HR22) 09 R/AMK )Y
(R >Rp>Rg>Re)ULHH, 52N PanD3 71 1k & 2L
fit 1) PR i BE U AR O Sl 52 i R L it P aE X -
100, AR ML-KAEIR, A WIS AR
BtF 45 SR 0 e B BN R o KAE R/ INAT A A A
RIE3PARFEIKF-Hr=MEE S, AR L
RBEAEG HRENAE . BEKE, EAEK
K WEPanD3 7= i 2 & N A,B,CD,, HIE S
WRIE30 /L (LrPRERE22.5 o/L. W SR7.5 g/lL). &
FII520 gL, L-RAER6 g/L. HifilX-1002 g/l
2.3.6 IEFRAMARAL . FEE R BERTSRILE T Y
el b, 3 a5 N F R X R SR A AT TR
b, ZRANRS, BREFI X L- KA 2R o- iR
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4. EHkPanD37& BAEF R E F DRI L) Rk Ih 45 R

Table 4. Optimization of culture medium of PanD37 by
the orthogonal design Lo(3")

Group A B C D Enzyme activity/(U/mL)
1 1 1 1 1 28.09+0.37
2 1 2 2 2 33.12+0.52
3 1 3 3 3 32.43+0.44
4 2 1 2 3 29.92+0.29
5 2 2 3 1 34.82+0.61
6 2 3 1 2 37.31£0.55
7 3 1 3 2 25.44+0.22
8 3 2 1 3 24.95+0.33
9 3 3 2 1 22.51£0.19

K1 31.213 27.817 30.117 28.473
K2 34.017 30.963 28.517 31.957
K3 24.300 30.750 30.897 29.100
R 9.717 3.146 2.380 3.484

RS ARNITE 2 NP S ES P g i S S
SO, FE35 CCARMF T MR R Ty i, IRT
R TR B AR R TR G . SRR AR IR
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B SR Rk B O T DB R R AR AR R R
B, ML-RE&ARa-BRIH G RAEEAF], 1E
— 539129220 r/minF150 mL/500 mLA TR )
B, UG FE R A A LR A R a- I IR B Y
1 s A N (EPU N = NP 2B 0 -3 2 e TR AR
Uk 24 5 e A D RO B ) 2 R, KRR
16 h L- XA ARo-MRMC 22 EH WK, HEHE
JIREAE B SR W AT B D SRR, 7E28 hilf ik 30
B, REEFRERFMEA, FRAERKSREE
H%, BTG S BEAL . HeFh i K 45 S5 i AN
K, PR S%ET IS SIfE & . 25 LTk, BE
T3S °C, HFEILEHpHNT.0, FIFESO
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Enzyme activity/(U/mL)
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Figure 8. Comparison of L-aspartate a-decarboxylase

activity of PanD37 before and after fermentation
optimization.
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5. FRIEFEHXIE#RPanD37 = L- K& TR o-B R EGHI 210
Table 5. Effect of different culture conditions on L-aspartate a-decarboxylase activity of submerged cultured PanD37

Culture condition Value Enzyme activity/(U/mL) Culture condition ~ Value Enzyme activity/(U/mL)
pH 6.0 17.21+0.12 Temperature/ °C 25 22.90+0.24
6.5 29.93+£0.36 28 24.36+0.19
7.0 38.32+0.46 30 28.32+0.35
7.5 35.74+0.43 33 32.94+0.39
8.0 30.13+£0.37 35 35.23+0.42
8.5 23.45+0.20 37 32.42+0.51
9.0 14.51+0.11 40 21.53+0.19
Bottle filling volume/mL 25 37.71£0.53 Rotate/(r/min) 160 24.46+0.25
50 37.914£0.42 180 31.71+0.35
75 33.36+0.37 200 36.71+0.28
100 26.63+0.28 220 39.43+0.41
150 19.31+0.18 240 38.92+0.49
Inoculation amount/% 1 27.12+0.3 Inculation time/h 16 28.17+0.21
3 29.32+0.21 20 32.32+0.42
5 31.78+0.38 24 38.72+0.32
7 30.06+0.26 28 41.76+0.46
9 30.48+0.33 32 40.36+0.51
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Isolation, identification and fermentation optimization of
Bacillus tequilensis PanD37 producing L-aspartate a-
decarboxylase

Zhibin Feng' , Juan Zhang®, Guozhong Chen', Yaping Cha', Jinjie Liu', Yihe Ge',
Shiwei Cheng', Botao Yu'

' College of Life Science, Ludong University, Yantai 264025, Shandong Province, China
? College of Agriculture, Ludong University, Yantai 264025, Shandong Province, China

Abstract: [Objective] We screened bacteria producing L-aspartate a-decarboxylase from grapery soil and optimized the
fermentation conditions. [Methods] L-aspartate a-decarboxylase producing bacteria were screened by color-changing circle
and liquid secondary screening culture media. Combination of morphological, physiological and biochemical characteristics
and 16S rRNA sequence analysis were used to identify the bacteria. Fermentation conditions were optimized by single
factor test and orthogonal experiment. [Results] Strain PanD37 showed high L-aspartate a-decarboxylase producing
property and was identified as Bacillus tequilensis. The optimum fermentation conditions of PanD37 were liquid volume of
50 mL in 500 mL flask, 220 r/min at 35 °C, inoculation amount of 5% for 28 h with a medium of 22.5 g/L sucrose, 7.5 g/L
fumaric acid, 20 g/L peptone, 6 g/L. L-aspartic acid, 2 g/L Triton X-100, at initial pH of 7.0. Under the optimal fermentation
conditions, the highest L-aspartate a-decarboxylase activity reached 44.57 U/mL, which was 2.57 folds higher than that
obtained before optimization. [Conclusion] Strain PanD37 was identified as Bacillus tequilensiswhich was capable of
highly producing L-aspartate a-decarboxylase under the optimal fermentation conditions.

Keywords: L-aspartate a-decarboxylase, Bacillus tequilensis, isolation and identification, optimization of fermentation
conditions, B-alanine
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