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Abstract: Alanine is one of main byproduds produced during process of glutamate fermentation. High concentration of alanine

significantly affects glutamate production and yield, so accuraely and rapidly monitoring alanine concentration is rather important for
controlling fermentation process. Inthis study, to realize the rapid detection of alanine during glutamate fermentation, the calibration models for
monitoring concentrations of alanine in the temperature-triggered glutamate fermentation process were developed by the near infrared (NIR).
The NIR measurements of samples were analyzed by partial least-squares (PLS) regression with selecting spectral pre-processing methods and
different wavelength. The root-mean square error of cross-validation (RMSECV), determination coefficient (R and residual predictive
deviation (RPD) of the model was 021 g/L, 097 and 5.55, respectively, indicating that the model had good predictive ability. New batch
fermentations as external validation were used to check the model. Compared with concentrations of predict value and measured value, the
determination coefficient and average relative error of the model was 0.97 and 5.83%, respectively. These results showed that prediction model
could accurately and quickly predict and monitor alanine concentration during the temperature-triggered glutamate fermentation process, and the
study could providetheoretical basis for the real-time control and optimization of the temperature-triggered glutamate fermentation.
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KH,PO;1 g/L, MgSO,0.5¢/L, MnSO,2.5mg, FeSO,
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5 mg/L, FERZEE 0.5 g/L, VHO0.3 mg/L, VB, 0.3 mg/L,
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Fig.1 NIR spectra of samples taken from glutamate fermentation
broth
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Table 1 Parameters of alanine concentration in the fermentation
broth
RERE  FME AREE
I(gL) IgL) (gL

BAKELE 131 058~566 3.30 1.16

ShEkie % 33 0.66~550  2.28 1.29
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Table 2 The optimal model of alanine concentration under different

spectral pretreatment

ir;-;zﬂ Fid K KTEE RMSECV RPD R FHL

F5 sk 32 /nm I(g/L) (R?)
1 x 1000~1800 031 377 0.93
2 R—#HAZL  1000~1800 035 3.28 0.92
3 SNV 1000~1800 030 395 0.94
4 ®RRFJa3—4k 1000~1800 032 394  0.94
5 MSC 1000~1800 031 380 0.93
6 1t 1000~1800 030 3.84  0.93
7 2n 1000~1800 030 3.82 -~ 0.92
8 I+R—4HA% 1000~1800 031 356 - 0.90
9 I+SNV  1000~1800 029 3.97 091
10 1+MSC ~ 1000~1800 0.32 3.65 0.92
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Table 30 ptimal mockl of alanine concentration uncer diffe rent

wave band

HA K IEHE RMSECV oo AR A%

5 /nm (9L R?)
1 1000~1600 027 429 095
12 1000~1600+2100~2400  0.23 ~ 492 0.9
13 1000~1800 024 48 096
14 1000~1800+2100~2400  0.23 492 0.9
15 1200~1600 024 469 096
16 1200~1600+2100~2400 0.23 ~ 4.89 0.9
17 1200~1800 026 437 095
18 1200~1800+2100~2400  0.21 547  0.97
19 1400~1600 026 439 096
20 1400~1600+2100~2400 021 555  0.97
21 1400~1800 027 416 094

22 1400~1800+2100~2400 0.21 5.55 0.97
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Fig.2 The original spectra (a) and pre-processingspectra (b) of of
alanine concentration calibration mocde between 1400-1800
nm+2100-2400nm
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Table 4 Parameters of the PLS calibration mocels of alanine

concentration
AR S P Fos
214 3
HRKTCE 1400-1800 nm+2100-2400 nm
P N 1 +SNV
RMSEC 0.21 glL
RMSECV 0.21 glL
RM SEP - 0.24 glL
IAEF AL y=0.97x+0.05 y=0.90x+0.24
R FE 0.97 0.96
& 0.08 0.09
RPD 5.55 5.26
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AT T S e i A A A P T
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Fig.4 Predicted values versus experimental values based on the
calibration set () and validation set (b) of alanine concentration
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Table 5 Predicted versus experimental values of compositions in
temperature triggered glutamate fermentation
T 3 2R e OO i (10 77 12500 5 R %
WA R o« AEAZOTIEFEINAG,  AVR] bRy ff
A R A B R BRI EAR AL T 2180
ARECMEA B A TACEE R PR AP R, A
T v DA S BE S R I A 22 MR A, SE TR
1RSI A 2R TN A e R o] S AL SR A
50N, ST BT R 22 IRAIF AR A MR HRE R
BT TR ZE 30 0.21 g/L. 0.97 #1555, H.
ZERT IR W YU REORPE-S5IAR xR 2553 72 0.97 F
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5.83%, 1t BHIZ AR A LA AR P AR T S DL R,
R AP RITIINGE 77, Quai prid, AR KRS R
% A4 e S A E B — A, B T
6 UIE AR R ) T EE M RE M, T T A R AR

(5%~30%) 25 1F A RIR K P IR BRIR S, 551
BRE LR, HOFSMGIRZEN 3.79%~6.78%, R N
0.96~0.98, W] WAz HA MREF (] S g A

* 5 RERIEE BURSTT & BT 12 1R B TIUN) g8
Table 5 The predictie ahility of calibration mocklsin tempe rature triggered glutamate fermentation

o AR IR TE B EIFRETEE Ptz ) RMSEP  Z A4k
7 | A2

T AER (glL) I(g/lL) 1% R I(glL) 1%
R 0.58~6.17 0.46~5.79 5.83 0.97 0.18 4.34
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