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FREEY 2 L GEPES - 2 URp AT R AT BT MEAYr — K 7F
ALY A béﬁk* F,])fpfbggw,,g;ﬁq F'&pé% j\lgjpéa-l ,}an—},r}a 4#%
3T o /F‘in“ﬁf]ﬁ‘”\ﬂl 411, 4k1,4M2 22 401 % 7 = g freniEsz? > % 5 X E 7
ﬁxrﬁ FAFEAAR H P 2 0 AML 2 ALL G B3 4 AR - RIRFER 4AL 4AML, 4L,
4k1, 4M2 2 401 ¥ % xﬁ_ﬂ: v BE KB RAER B ARSI Lk LR fae
A A o AML ApET H B R G R E B Y fE ,axﬂf:/;ﬁi; RN i s
¥ b5 1.73+0.08, 1.77+£0.09,1.70 £ 0.24 ¥ 145+0.06° 23fTE A~ 7251
% 7-14 X R 5B 38 4 45.18+£0.18-48.80 +1.21 mg/mLc4M1 4 A pRA ﬁf]-,% xx]
Lo A R L 25°CIR B & T o AR g aE 400 rpmeR F £ 2vwms ik 7t 3% glucose
7 1% peptones: % 120 -] P¥5 B # 4 % 3048 £ 64 mg/mL2 & & - F4 e T &
PR R SRR TR AR E NI L IR AT BT IR RATHES o

bt ‘?‘*F‘“ﬂ

M4t Bt FE B2 EIGE AP R E A poe g

FTHR

In the present study, difference medium components and operating conditions were
assessed for the production of thuringiensin and potential on promoting the plant growth by
B. thuringiensis in 5L fermentation tank. A high-performance liquid chromatography was
used to detect and quantify S-exotoxin production in B. thuringinsis culture supernatants.
Finally, field conditions were used to confirm the performance of biopesticide and
biofertilizer. Strains 4M1, 4L1, 4k1, 4M2 and 401 exhibited maximum Thu production at
five day for 7 days incubation, among them, 4 M1 and 4L1 had the best performances.
Strains 4A1, 4M1, 4L1, 4k1, 4M2 and 401 possessed protease, amylase, CMCase and
calcium phosphate solubilization activities, but lacked lipase and kaolinite solubilization
activity. 4M1 has the better P-solubilization, protease, amylase and CMCase semi-quantity
activity ratio 1.73 £ 0.08, 1.77 + 0.09, 1.70 £ 0.24 and 1.45 + 0.06 and P-solubilization
quantity activity 45.18 + 0.18-48.80 = 1.21 mg/mL at 7-14 days. The optimum conditions
for the Thu production by 4M1 obtained from this experiment were 400 rpm rotating speed,
2 vvm aeration, 25°C incubation temperature, a growth period of 120 h, supplemented with
3% glucose and 1% peptone, 3048 £ 64 mg/mL Thu was obtained. B. thuringiensis spores
and Thu field application increased the growth and yield and decrease insect pest of
amaranth.

Keywords: thuringiensin, plant growth promote, biopesticide, biofertilizer
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67 P &k gk ? F(4A3 ~ 4K1 ~ 4L1 ~ AM1 ~ 4M2 ~ 401) 1 * L 45 B3R 7 Fe 0%
FAm e S Ao & 19T o RS IR A 0 BIEE R ? 4AM1 ~ AM2£2 411 % Caz(PO4);
LARRAE T P 25°C 5 B A E T o a4 4 kAT RGBSR EEE
B o 25°CH 5% pF o 123tk AR m 1.45 £ 0.06 ~ 1.22 £ 0.08 ~ 1.20 + 0.04 5 P T -
HY uAMLE BB o FH D 5 M4AMLG BB v B 0 AM2= 2 0 A3 vt B A 1K o
triKaolinite i 49z 49 T4 + 3 A REDZAMEP RO G > FP L@y 5l

1L A X2 @3 R TEA FR R S
Halo size (cm) / colony size (cm)

Strains I e
P-solubilizing agar  K-solubilizing agar
4A3 1.10+0.04 1+£0.00
4K1 1.13+0.05 1+£0.00
411 1.20 £ 0.04 1+£0.00
4M1 1.45 +0.06 1+£0.00
4M2 1.22 +0.08 1+£0.00
401 1.17 £ 0.03 1+£0.00

ERARRL SN AR IS B R i S Y e

F1* TR RIEF R S S o & 29757 o fskim milk agaripliE kv pEFA 4
o 4 WA > 25%°C: £ 5% PR Fta A %) £ 301.39+£0.04~1.30£0.05~1.35+£0.09~ 1.73
+0.08-138+0.052143 0.0l P vt B> H P u4AMLG & B v feis it B o
401 2. » AKLeiE ot k14 o A Tributyrin agart ‘% & B2 D] % 215 P TR eHIL % o
Flat s @ 5 1o fcellulytic agaripliRsk a2 s A 4 o 4 WA o 25°CH £ 5% pFR
WA A B £ R1.39+0.08-144+0.12-1.33+£0.04~1.70+£0.24~1.62+0.30£21.23 £
0.09:3% P vt B> H P WAMLG BB R F FRiE 1 0 AM2=t 2 5 401 hE v B
B 4o festarch agar b RIRIK A fF A 4 i 4 R4 > 25°Cas £ 5% PRRR A B 4 LT4
+0.05~1.11+0.05~152+0.03~1.77£0.09~1.30+0.0221.15 £ 0154 PP T+t 8 >
H? AMLG BB Rk pE it B0 4A3= 2 0 AKLaE ot (B E i o

BEAEET R SR
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Mhd R oo AR ATRIE D AML FtRE R B E 48.8 mg/l iE 2 2 7 4eBacillus
licheniformis A3 *t% 10 = p&F;2 & 58.4mg/l (Chang#? Yang - 2009) ~ Paenibacillus
kribensis CX-7 ** % 3 % FFa # & 71.60 mg/l 2 Arthrobacter sp. 60.1 mg/l (Zhang% -
2013) et i & AR I chZ Jit 4 o AEHRY B T 4 A B9 BF BB F BT B pF
BRI FFDNS R I A RERY T R RERNREAATIRIS G o
241 X @S F RS AR AR RS
Halo size (cm) / colony size (cm)

it

Strains . . . . .
skim milk agar tributyrin agar Cellulytic agar  Starch agar
4A3 1.39+ 0.04 1+0.00 1.39+0.08 1.74 +0.05
4K1 1.30+£0.05 1+0.00 144 +0.12 1.11 £0.05
4L1 1.35+0.09 1+0.00 1.33+0.04 1.52 +0.03
4M1 1.73+0.08 1+0.00 1.70+£0.24 1.77 £ 0.09
4M2 1.38+0.05 1+0.00 1.62 +0.30 1.30 £ 0.02
401 1.43+0.01 1+0.00 1.23+0.09 1.15+0.15
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Time (hr)
Bl 2. FRAML AR 4 T2 A H1 5 %
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4 glucose % A&k ~ peptone i ¥ R A3 B FRRE RSP E T BT

W) % 4ol 2 BT 0 % RIB BREIRY 0% 4A3 K WRITIERY F A A s b
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BAFRS FF DR R FBA) TR o e § M SR § TR B %53
PRER4 F & 2 AE A % 592430 mg/mL ~ 841 + 46 mg/mL£2 608 + 36 mg/mL - & *
Fte A% FRE CRURPEER Y AE chd RERE o P 1% § O 5 b AR
B (715 H ks o

1

——4M1
900
——4M2
800
—— 411
700
coo i 4 K1
. =401
gn 500 i
D 0 == A4A3
300
200
100
0 T | ! C C
0 31 60 91 121 152 Time (hr)

RERR Y SRS S SR SULAN SHF R o
2. e BV S BHARL AR [F TS

2 i 4 196§ - 26H F BT F Y ERR ST 5 £5% (4ML
Fithd 2 54 Fh i % 4o BI3(B) 7 o i 4 1% 0 54 2% 7 5L 3% § AR
LESIPEEKY A2 AE A% 5948 £ 25 mg/mL ~ 1430 + 38 mg/mL#21572 + 53
mg/mL - 5 ¢ 1 4e3%F § B E (CRIRE AR FA chh LB RS+ T 3% § A
5 g %E}U}f’ﬁ]& St BB (T IS Rk o
3.4t b § MR AKS R R P

RS SN U R e 0.5%peptone ~ 0.5%malt extract &
0.5%NH SO, ¥ (v § Henis 27 » 32 %55 SAMLFHA 2 584 4 i % e M3(B)“F
7 © 7 4c0.5%peptone ~ 0.5%malt extract£ 0.5%NH,SO04 7 I § P » &% 5% Frik? 7
%4 & § 4% 51549 + 75 mg/mL ~ 995 + 125 mg/mL£2 978 + 93 mg/mL > 3 ¢ 14 4
0.5%peptone ¥ i § P+ F% cnd RERF > Fl 110.5%peptone ;b it § i 4
Wb T RS Rk e
4. ”T ‘v 7 Fe bt Gilpeptone ¥t gﬁ#\i A R4 ﬁ% E;ﬁggfgi

r13%3 F B 5 B #RUR - X A u]i 4r0.5%peptone - 19%peptone £ 2%peptone§ ¥
FRaERT o 2 455 GAMIFRA 2 K1 A E i R RBC) A o i
0.5%peptone - 01%peptone s 2%peptone# I & vt bIpF > 5% prgs FF 2 A £ 4 W

% 1624 + 25 mg/mL ~ 2290 + 3 mg/mL £ 2044 + 130 mg/mL - 2 ¥ 1 ’T 4e 1%peptone ¥ i+
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5. Wt 7 P HEEHFAKRL AHKS FEOBEE
113% % F 8 A AR - 1%peptone & F iR 0 & A pEE 4 iE A ) 5 200 rpm ~ 300 rpm
21400 rpmEniE 7 o 33 53 SAMLE A 2 54 BHF ik k4o 3(D) o o B AR
3¢ 4 %] 5 200 rpm~ 300 rpm#2 400 rpmefiik i T 0 R5X pEERY FE 2 A€ A 5] 52290
+3mg/mL ~ 2644 + 123222747 + 134 mg/mL - # ¢ rdig 5 400 rpmpF g+ FF & R
BHF 0 T 2400 rpm s B i ARG R R 7 1S R e
6. FEEE 2 FRF EHFARL AKS AE BE
113%H F bE G AR ~ 1%peptone s F B~ B R E#400pm T AT FRF £ A
550510220 vwmenig 27 12 %53 BAMIEA 2 F4 F3 8 % 4o FI3(E) T

TR L s BF EA S 5051.0220vwmeniE 2T > REX RS FHELAEAL
G| 5 2747 £ 134 mg/mL ~ 2934 + 24223048 + 64 mg/mL - H ¢ R 5 & 5 2.0 vwmpF gk 4
AF e RERS > FL20vwmi R EFER I FRF L AR FEE
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	結論
	本計畫篩選出具有較佳蘇力菌生產能力與植物生長促進能力的4M1菌株，同時也定量分析該菌株對鈣磷的溶磷效果與5L發酵槽蘇力菌素生產最佳化條件的測試。應用發酵產物蘇力菌素與蘇力菌孢子對於植物生長與蟲害防治的田間試驗部分也顯示出良好的成效，具高度潛力進行具生物農藥與生物肥料雙重效力商品的開發，此為文獻中與市場首見。
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