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L-leucine fermentation
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Abstract ; Five main factors were screened by the Placket-Burman design method from ten ingredients of L-leu-
cine basic fermentation medium. Then,the best level of five factors was determined by response surface analy-

sis. The strain TQ9806-1 could produce L-leucine 18. 05 g/L after fermentation with optimum medium for 72

hours by flask-shaking batch fermentation.
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L-ZEREAS Y 8 5 A 6E B & FUK i
SEEAHNKRLTEERZ — S EFAKBE
MEHSIYEKAEFEEER. B THITARRE
FLREARNEM=RRE, ABRREEK, X#R
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HERIRE XL,

BEER,BAMEBEEE” LEEROTRR
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TQ9806-1: i W L¥ B A LEMRZRAE. N
HEETHE TQI806 B B K8 (fhat4 4, 2001),
OFFIEFRE BEB 25, EK¥K 20 mL/L, R E
2.0 (4 ), KH,PO, 1.3, MgSO, 0. 4, MnSO,
0.01,Met 0. 3, VB11300 pg/L, V4200 pg/L. (3)
EREFEFE (g/L): B EH W 130, EXK K 40 mL,
(NH,),SO, 20, NH,Ac 20, KH,PO, 1. 0, MgSO,
0.4,MnSO, 0.01,Met 0. 4,Ile 0. 05,Glu 0. 4, VB1
300 pg,Vy 50 pg,CaCO; 30(44),pH7. 0~7. 2,
0.75 kg/cm? 253K K& 20 min.,

1.2 5% 5%

g OB M IS0 BRI R AR
REMTEMAHE,28 CHEBFHFREIEHR 20~24 h,
QFFHEF ¥ 1 (T8 R A K RIFHEAR
A FRERITHEKET . BRR 1/4 AREAES
50 mL #FEEHEN 500 mL ZAWT . EYH
O, BHE®®EK L,.220 r/min, 28 ClEBRY L H
EXMBEKES.

BRABERTE - BABERETEBRAN
B ERDEHTRARKE HERSEHABRRE
RERBEIEFRE R 10N EMBHAH T S mLEA
¥H 45 ml REEEIREL 500 mL ZAMWP.8
SO, BREERKL,220 r/min, 28 CTHRH
BEFE 72 h,

EEAWMFE . L-RERUE : H“KEeiE-HE
H#PE "N E (R4 %,2003),

2 #R57%

2.1 MAP-BRITKKMEEERR

2.1.1 X &404 REABEFREREZRAR
SR BEERES 10 R SEN PB KB/ 10 4
HE XX Xy X, BTMEEBRBEAKFE, ®K
FEREKFRL 254, UL-RER™E y(g/DK
MRLME, X R RN FERE. PBR
HRBEEE KFELE 1L

®1 PBRtRBHERKFREMYR

Table 1 Factors, levels of P-B design test and their effect

435K Coded levels T-# 1 >|T |
BR Factors 1 1 Tﬁf gi> IlT: Rffllfijng

Xi % $¥ Glucose (g/L) 110 137.5 12. 65 0. 0502 2+
X2 E X3 Corn syrup (mL/L) 35 43.75 13. 85 0. 0459 1°
X3 E& B 8% Ammonium acetate (g/L) 18 22.5 11. 86 0.0536 3*
X i ER & Ammonium sulfate (g/L) 18 22.5 7.81 0.0811 5
Xs 7 B Bk Metione (g/L) 0.4 0.5 4,12 0.1513
Xe R 2 E R Isoleucine (mg/L) 50 63 -1.22 0. 4381
X: B EM Glutamic (g/L) 0.4 0.5 8.40 0. 0755 4+
Xs 4 4% Biotin (ug/L) 50 62.5 2.33 0.2586
Xg B¥BR & — #7 Dipotassium hydrogen phosphate (g/L) 1 1.25 1.44 0. 4582
Xi1o0 R # Magnesium sulfate (g/L) 0.4 0.5 3.58 0.1732

Wt BIEAT 95%, C BEAT 0%,
2.1.2 XA RER A SASEH P-BERL, 3
TR, REEZHEERNE 2. SASHFHNEEH
GR.EBERIIAZRL, NT-RELERTH, EX
KX, HEEX BRE X AER X HBE X,
XSATBEENTEERFN N 95 41%, 94. 98%,
94.64%,92.45%,91.89% , & F 90 %, BAX 5 4~
HEEXN L-EERABFEFREVUERNEERE.
22 AMEESHETRBEREEEERNSR
REKFE

TR B FFER AT F, R BB R BER O
HAERIHR—FEAMREES TR, 8SMEE
B 5 K, BLG-2,-1,0,+1,+2) 4575, ARIEAE BB

Note: ** Significant for a 95% confidence level; * Significant for a 90% confidence level.

BERHATRER . MEEHT _KEE, B8 —F
7K -3 B P S e S T, )R A3 A W B T , SR R B AREL
2.2.1 X &4444 #Eid PBREC kLN
LRERFENSNEERZERERR HEE B
Mtk AEM LR, TEHERN - RN a4 iR
BERIFBRERSAMER(BAEREINBRREEK
VLU L-REMTE (g/L) W pE, N THAER
yo MR SR EE KFFFE 3.
BERBNERE (/DS TATE X. £
KIEHWE (mL/LE, MR FETERE X,. BER&
BB /D&, MM TFEER X, MEBENKE
(/D& MR TFEHER X,. BEARKNEE (@DS,
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Table 2 Plackett-Burman test design and its response value

R BE Test No. Xi X2 X3 X4 Xs Xs X7 Xg Xy X0 Y(g/L)
1 -1 1 1 -1 1 -1 -1 -1 1 1 14.90
2 -1 1 -1 -1 -1 1 1 1 -1 1 14.73
3 -1 1 1 1 -1 1 1 -1 1 -1 15.15
4 -1 -1 -1 -1 -1 -1 -1 -1 -1 -1 14.04
5 -1 -1 1 -1 1 -1 1 1 -1 1 14.83
6 -1 -1 -1 1 1 1 -1 1 1 -1 14. 39
7 1 -1 1 -1 1 -1 -1 -1 1 14,91
8 1 -1 -1 -1 1 1 1 -1 1 1 14. 77
9 1 1 -1 1 -1 1 -1 -1 -1 15.23
10 1 1 -1 1 -1 -1 1 1 1 1 15.34
11 1 -1 1 -1 -1 -1 -1 1 1 -1 14.70
12 1 1 1 -1 1 1 -1 1 -1 -1 15.13

MMTFHER X, wEEHRRK X, =§—125/5,X, RHARBFERNPERERT.

=&—40/5,X, =& —20/5,X, =& —20/5,X; =&
—0.3/5,

2.2.2 RBERHARLER BITSASKHBHSH
X 5 K F R B iR T &L N 4 BiR. Hib
HFERA PBRBMEKE, BRREBET2h i L-T
BRI TE 4.

223 —km BB MES R F ENMH SASEMGS

£3 WMEAIHFRBEERKFR

Table 3 Factors and their levels of response surface analysis

7K 3F Level

2 -1 o +1 +2
115 120 125 130 135

30 35 40 45 50
10 15 20 25 30
10 15 20 25 30

B & Factor

#i % Glucose (g/L)

X %3 Corn syrup (mL/L)

B B¢ & Ammonium acetate (g/L)
BB & Ammonium sulfate (g/L)

FAN ol Sl Sl

) .
R, BTSN 5.6, e B R =0, 912 9, £ ¥ ® Glutamic (g/L) 0.10.20.30.40.5
4 MEAEGHRERRER
Table 4 Table for response surface design and the test results
HBE % X% X% X % vew | ABE oy % % X% % Y@/
1 -1 -1 -1 -1 1 14.99 17 0 0 0 0 0 17.79
2 1 -1 -1 -1 -1 16. 38 18 0 0 0 0 0 17.77
3 -1 1 -1 -1 -1 16. 98 19 0 0 0 0 0 17.84
4 1 1 -1 -1 1 17.67 20 0 0 0 0 0 17. 82
5 -1 -1 1 -1 -1 16.01 21 0 0 0 0 0 17.78
6 1 -1 1 -1 1 16. 88 22 0 0 0 0 0 17. 94
7 -1 1 1 -1 1 16. 67 23 -2 0 0 0 0 15.75
8 1 1 1 -1 -1 16. 81 24 2 0 0 0 0 16. 05
9 -1 -1 -1 1 -1 15.06 25 0 -2 0 0 0 15.97
10 1 -1 -1 1 1 17.09 26 0 2 0 0 0 16. 30
11 -1 1 -1 1 1 16.19 27 0 0 -2 0 0 17.02
12 1 1 -1 1 -1 15. 80 28 0 0 2 0 0 17.15
13 -1 -1 1 1 1 15.08 29 0 0 0 -2 0 17. 06
14 1 -1 1 1 -1 17.09 30 0 0 0 2 0 17.18
15 -1 1 1 1 -1 15. 49 31 0 0 0 0 -2 17. 21
16 1 1 1 1 1 17. 85 32 0 0 0 0 2 16. 92

MECHZIFBR, KRN FRERE
ERAMPEHN _KEBFREEGE. HEAFEHN
—RI(99. 335 FI R IM(99. 7Y F-RKBIK B
F,XEM(90. 9520 F-K I B3 . 155 ma g 1 2 47
RS MEENERMNEE. FRERZENZE
BUEAR,KP X, 5X,,X, 5X:,X. 5 X HEHA

B EA/ERAER, WM E AR MEREE
E‘_. 1~3, EH 1~3 TJTEXW.E‘& ’E Xqu ’Xs B‘J
BUETEE AR — B4 -5 v L T A9 B R E AT R .
AF T, X, =0.871,X,=0.195 5, X =
1214 6 B}, LRERN BB K, RAZENR 18.07,
2.2.4 kb B EG S LT R_KER
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Table 5 Estimated values of regressive coefficient in regression equation
sy BEEHE  BERE . wao 1| sm BHAEHE BERE L gn g T
Parameter l"arameter Standard T-test Prob> | T| [ Parameter l"arameter Standard T-test Prob>|T]|
estimated value error estimated value error

Bo 17.835 0.177 101. 000 0,000 0 B33 -0, 186 0.082 2,276 0.043 8

B1 0, 404 0,090 4,473 0.000 9 B14 0.183 0.111 1. 649 0.127 4

B2 0.231 0. 090 2.555 0.026 8 B24 -0.179 0.111 -1. 615 0.134 6

B3 0,083 0. 090 0.913 0,380 8 B34 0. 064 0.111 0.576 0.576 2

B4 -0.104 0. 090 -1.153 0.273 4 p44 -0.177 0. 082 -2.169 0.052 9

B5 0.093 0. 090 1.024 0.328 0 B15 0. 251 0.111 2.270 0.044 3

B11 -0, 482 0. 082 -5.901 0. 000 1 B25 0. 238 0.111 2.146 0.055 0

B12 -0.218 0.111 -1, 977 0.0737 B35 -0, 040 0.111 -0, 361 0.724 6

B22 -0.424 0,082 -5.182 0.000 3 B45 0.171 0.111 1,547 0.150 0

B13 0.104 0.111 0.937 0.368 6 B55 -0.191 0. 082 -2.337 0.039 4

B23 -0, 085 0.111 -0.768 0.458 6

W Y F#{H.:16.739 7; iREIFMERE 0. 442 7; JERHR?.0.912 9.

Note: Mean value of Y:16. 739 7; Standard deviation of error;0, 442 7; Coefficient of determination R?:0. 912 9,

£R6 HESFWE

Table 6 Table for variance analysis

BHE FHA
Degree of Sum of
freedom squares

FERR

Source variance

F{E #ME>F
F value Prob>F

{819 Regression 20 22,5977 5.766 0.0024a
— ¥ I Once item 5 5.8284 5,949 0.006 7 a
— ¥ IE Quadratic item 5 12,199 4 12.451 0,000 3 a
A HIR Alternating item 10 4,569 9 2.332 0.0905 a
¥ 2 Residual 11 2.155 6 — —

. BE¥EKFE90Y% Note; Significant at 90%

AT HTEIE & 49 7 (canonical analysis, X FRH
WIER 247, B 2 B #00 6 me B g T B9 B IR, SAS
BITHRME 7,

B EA AT, AR EERE
FoBESABKRME. Y WERXMEIHENR 18. 07,
RER 7T HAROXREM 2. 2.1 FFH S 4o
HoAUHER SAETEEENBREKTEHE. 5N
HEHE(8)129. 36 g/L, EKYK(§:)40. 98 mL/L, KE
BR&%(§,)22. 06 g/L, B MR 4% (6,)23. 59 g/L, R &R

M)

=)

Bl Y={X:,Xe) WEEIABEMEREE

Fig.1 Three-dimensional and contour line figure of response surface analysis for Y=1{(X;,X2)

y

B2 Y={(X,Xs) Wi EEMEELE

Fig. 2 Three-dimensional and contour line figure of response surface analysis for Y=1(X;,Xs)
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B3 Y=((Xz,Xs) MU E I AEMEHEE

Fig.3 Three-dimensional and contour line figure of response surface analysis for Y=1(Xz,Xs)

R7T MEBRESSH

Table 7 Canonical analysis of respond surface

fiitE BEARY
B X Factors X1 X X X Xs Estimated value Type of stable-point
BRE GeHB) 0. 8710 0.1955 04122 0.7168 1. 2146 18. 07 £ KA Maximum value

Critical value (Uncoded)

®8 BIERELR

Table 8 Results of checking experiment

{4k B Before optimization

4k )5 After optimization

12 M 4% 5 Flask No. 1 2 3

4

FiE 7

Average

FHHE

8 9 10 Average

L- 87 & Yield of L-leucine (g/L)

16.95 17.06 16.93 16.89 17.01 16.97 18.05 18.15 17.93 18.02 18.09 18.05

(§)0.42 g/L, B RBRHTHFELR, E&R S 4
B 2 B9 L BRK Y43 BUER 130 g/L.41 mL/L.22 g/L.
24 g/L f0.42 g/L., R#E L REFR MG KBS
FER Y (g/L): B % M 130, EK K 41 mL,
NH, Ac 22, (NH,),SO, 24,KH,PO, 1. 0, MgSO,
0. 4,MnSO;, 0. 01,FeSO, 0.01,Met 0.5,Glu 0. 42,
Ile 0. 06, VB1 300ug, Vy 50 pg,CaCO; 20(41H).
SHEMLE X BEE £ #T T RIERE, F 51
LRTIE B IR R BE 72 h BB 45 BRI F# 8.
SR SERTHM, BAEBFEBHFBHNRE
FRENTMES RIERXBHOVHEMBEIEL, BH
EHFRES R AT EREFERRI LB
BAMREFROEMNE,
3 NG
(1) i Plackett-Burman i1 M L-E &
MR R BEIE M 10 M EERMPIFEL 5 FE
BERS EXRRK EEE BRE S ER . GIRE.
Q)M AMBE ST RBEREERKES #
HEERSOBERE, AT/ B 2R 4 H R B E

FEMOBEHARN (/L) HEH 130, TXE 11
mL,NH,Ac 22, (NH,),SO, 24, KH,PO,1. 0, Mg-
SO, 0. 4,MnS0O, 0. 01,Met 0. 4,Ile 0. 05,Glu 0. 42,
VBI 300ug,Vy 50pg,CaCO;, 30(44),pH7.0,

BE M-
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