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A biofertilizer, BIOACTIVE, was manufactured by N-acetyl-thioproline (ATCA) and mineral phos-
phate solubilizing bacteria. The growth promoting effect of the biofertilizer on lettuce was evaluated
under three different pot conditions, and its stability was assessed in the field. According to the re-
sults of the pot experiments, plant growth was improved compared with that of control: 128%, 122%,
and 153% for the leaf number, leaf length, and leaf mass, respectively. Applying the manufactured
biofertilizer increased the concentration of phosphate: 118% and 132% in the cultivation soil and plant
cells, respectively. These show that BIOACTIVE may have potential as an effective biofertilizer in

agriculture.

Key words :

opu|=Abo] A& vX& o tf
7 A HAE ZRAR opr =4S FLg
o HES 7198 A%, d971A4 o} %] Glutamine,
Asparagine, Arginine, Citrulline, Ornithine 5> 8}8HH] 8 4}
gl dryol} AXe AAYPO R 3PS HFHT AHo]
ZoAE opuiAte] B 4 A Utk AEAARER v =
o] ksl tEAS AET 2R S4l(auxin)2 Tryptopan®]
A e E224 o] AIE 9 indole-3-acetic acid (IAA)=
AERAZERNS A% g A94 Vs fFedva &
& A ATH5, 7, 8. & Tt obn] =4k Cystine?} Methionine
< W], dxRE02 g A FH a7t dn
Leucine2 #49] £, Arginine> W4T A5 A, Glycine
Z Alanine& Z% Z7}, Prolined A2 AAd 37} I+
Ao 2% d# A Ut Cysteine Bt} B MY stE f A
3l N-acetyl-thioproline (ATCA)E ©]&3s AEXRTLA &
o] ZRl F7te] &5 F7te} o] T A 7|8t
© "7t & AR AztdEh

EG T 450l o] &8  gle B84 Qi FH =

i

*Corresponding author

Tel : +82-51-200-7585, Fax : +82-51-200-6536

E-mail : ylchoi@dau.ac.kr

This is an Open-Access article distributed under the terms of
the Creative Commons Attribution Non-Commercial License
(http:/ / creativecommons.org/licenses/by-nc/3.0) which permits
unrestricted non-commercial use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Bacillus sublilis, growth promotion, lettuce, N-acetyl-thioproline

o mg T

N of =
5 fo
o oo
oHO?Lﬂ,

3

o
=3
Q.
@
=
=
N
@
@

oo fo
tot,

o)
rlo
>
ol
ol
:?{:L

o
N,
=
[AO

= FAAAN 7= AF
F571% 313, 10, 11, 14].
Ak

]_

[o
e o g
o
BN
ox
=
i

g
M
B
o o

-
rlr
e
o
oX
.

S 7HE3 MR EY A8
9 FdE st ATCAE 718 v =AY A E Ax8A
t}. o] Ml EA 2 A “BIOACTIVE’ 9] AEAF 27 58S
s oam nAdE Bl AEn A83E A% 7|2AE
st A8 A

ME oy
ATCAS| M= 3! 24
Lrcysteine G4HA 1735 400 kg& 57 400 kgoll =o)L
ik s A 35% F2 195 kg A48 FUsHEA ¢
A 3FAA 8AIZE o] HHg-S AlZIT) Hhgo] ¢ 5|

°o|ats
Hhg-oof] F=Z At 233 kgg A3 FY3HEA 80T

o]

rE o



80 A ¥srsl=] 2013, Vol. 23. No. 1

ojale| X ol o] g AT o] % ¥hE H2 FE3o
A3E ATCAE 3|43 th. HPLC 4] ThermoHypersil
BDS CI8 (250x46 mm, 5 u) ZEL 40C 2 AR5k A5
o1, WatersAt9] UV detector (2487)E ©]-8-3l14] 220 nmol| A
ZA39 . o] 5422 = acetonitrile?} 0.1% trifluoroacetic
acid £ 60:409] HI &2 £33l 07 ml/minS 2 S8 4
St

O|ASX2(H BIOACTIVES] MZ 2 oFXA Al&

A8 B 7F Bacillus sp. HR 1019 (KACC 91711P) &
A oujeFste] 10 mlE 2 1 44 Sehsadd B AA EHl g
700 ml¢] LB (yeast extract 5 g, NaCl 5 g, sucrose 1 g/1)°l
&3 3 37T, 180 rpme] X2 4| 7F 5 2 a3
o 2 e A ke il gelS 100 1 &%) A w7l
BEAA FHF 70 19] E%}uﬁz}oﬂ 1% (v/v)2 A5 2
Hj e} Y o g 297k wjeFatgint. wheketel 700 g9

= \R= =] [e]

O]'O:] ;l(:}\_a 9|

of
-

l-‘_l

ﬂ‘ﬂ-?'ﬂ’ﬁ
K

o%
S off
tﬂ
Y 2
_>L 02,
lo,
% e
0% el
=
> 2
[
e
ofr ji‘
i ot
[Ru) N
Mo

AN FES SM 3] WA,
&7}}15}% 0.1%, ATCA 20%, d7}& & ofw]
2 g %E E3sle] Az3 A& BIOACTIVE AA|F

At Az AAFY] S FR1sH] At 7HEAIR
AABE AF FE71ge] 1 o)) He A& AlA

Z A gel 283kt

3
2

10 b
oH oo fUorx ofN N PN xR

(o ru[o ol Hu: off i oo I
%

DJMEXN(HC| Ma| X MSZTAL

FA PIgEA Al “BIOACTIVE” 9] A )7} A& A% %
ikt sl FAA NS FRlstaA FALEL A
F(FF: T E ARStaL, FAkA] she2E AA) sotdst
A4 20121 62 1095 8¢ 20U7HA] AlFE A
3tk & Pot A1 Ag] 7= FAe 7, B A T, 43
(NPK) #2] 7, ¥ ZBIOACTIVE 5008 3]4) 22 7, 715
F(BIOACTIVE 10008 3]4}) #}2] 7, ¥t HBIOACTIVE 2000
w84 A T F o7 A 7 3WHEC.Z 5470 Potell A AlE
< stk AFAHYN, P, K= 21084 29 &%
Al ko] Faho] Fe] ZBEA ZFE AU 10a T N:
35 kg, P: 30 kg, K: 1.8 kgZ 33 m*Z $4¥ska] A|8-31%0
ALHBEE 24, MEE £39, ZeHEE Fatde

REAS A

g

Table 1. Stability of ATCA after incubation at severe condition
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Treatment Retention Time Amount Area (uV*sec) Height (uV) Assay (%)
Standard 3.851 0.294 1798430 105237 100.0
0 Month 3.852 0.292 1783641 105619 99.1
3 Month 3.852 0.290 1763843 105619 98.1
6 Month 3.852 0.291 1773590 106367 98.6

ATCA is incubated at 45C for 0, 3, and 6 months.
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Table 2. Number of viable bacterial cell after incubation at severe condition

Temp (C) 0 day 20 day 40 day 60 day 80 day 100 day 120 day 140 day 160 day 180 day
25 318107  2.81x107  251x107  2.72x10°  2.48x10°  2.35x107  2.23x10°  1.56x107  0.87x10"  0.13x107
35 208x10"  2.00x10"  210x10"  1.90x10"  1.88x10°  1.64x10° 150x10°  1.01x10°  0.67x10°  0.10x10
45 258x107  2.24x107  224x10"  1.84x107  1.52x10°  1.09x10°  0.88x10°  89x10°  7.30x10°  7.89x10°

Biofertilizer is incubated at 25C, 35°C and 45 for 0 days to 6 months per 20 days

Fig. 1. Effect of biofertilizer on lettuce growth. A: General fertilization, B and D: Control, C: Fertilization of BIOACTIVE
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Table 3. Effect of biofertilizer on the growth promotion of lettuce

Leaf number

Leaf length (cm)

Leaf width (cm) Leaf weight (g)

Control 13.78 d" 20.67 ¢ 9.02 b 58.21 ¢
Autoclaving 14.35 od 217 ¢ 10.14 ab 6740 b
Standard treatment 17.96 a 2591 a 11.18 a 90.12 a
1/2xTreatment 16.38 ab 24.81 ab 11.02 a 87.02 a
1xTreatment 17.62 a 2521 ab 1116 a 89.11 a
2xTreatment 15.71 be 2394 b 10.89 a 7033 b
LSD 5% 1.07 1.02 0.82 3.30
1% 1.52 142 1.16 4.70
UIn a column, means followed by a common letter are not significantly different at the 1% level by DMRT.
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Fig. 2. Effect of phosphate concentration in soil and plant by
the treatment of biofertilizer. The experiment was car-
ried out in triplicate and the mean values with standard
deviation were presented. A: Control, B: Autoclaving,
C: General fertilization, D: Half amount of biofertilizer,
E: Basic amount of biofertilizer, F: Double amount of
biofertilizer, White stick: Phosphate concentration of soil
sample, Black stick: Phosphate concentration of plant
sample
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