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Efficient Degradation of Corn Gluten Meal
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Abstract: The strains with high protease production were isolated and screened from various sources to
provide strain resources for microbial fermentation of corn gluten meal to produce corn peptide, also to
provide strain resources for the value-added and comprehensive utilization of corn gluten meal. The strains
were screened by corn gluten meal medium and Folinol method, and were identified by 16S rDNA sequences.
The activity and growth characteristics of the target strain protease were further studied. The result showed
that 405 bacteria strains were isolated and 58 strains had transparent hydrolytic circles from corn gluten meal
medium plates. The strains were classified into 4 families, 5 genera, 17 species and 2 subspecies, including
members of Bacillus, Lactobacillus and Planomicrobium. And the Bacillus spp. was the most abundant. The

target strains can secrete alkaline, acidic and neutral proteases, and most of the strains show higher alkaline
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protease activity. Eight strains were selected and their growth characteristics were studied. The optimal

growth temperature and pH were 30-40 °C and 7~9, respectively. The protease activity and growth

characteristics showed the strain specificity.

Key words: corn gluten meal; protease activity; corn peptide; stain screening; Bacillus
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B 1 EREEMEGFREFEERKEESHER
Fig.1 Hydrolytic transparent circles of microbial strains of corn gluten meal screening medium

e oa. £ NHFR CGMI, £ NEHk CGM40; b. A2 NHMk CGMS, 7 HE Tk CGM4; c. Z2 MMk CGM32, F7 NEHk CGM48; d. A&

JHtk CGM6, 47 itk CGMA46.
a. left: CGMI, right: CGM40; b. left: CGMS, right: CGM4; c. left: CGM32, right: CGM48; d. left: CGM6, right: CGM46.

1 HEEKRFIEEELER
Tablel NCBI blast identification of isolated strains

Iy IrEIEE AL %
CGMI1(3)  Badillustequilensis 99
CGM4(2) Bacillus albus 100
CGM6(12)  Bacillusamyloliquefaciens 99.8
CGM18(5) Bacilluscereuss 99
CGM23 Bacillus halotolerans 100
CGM24(5) Bacilluslicheniformis 99
CGM29 Bacillus mojavensis 99
CGM30 Bacillus proteolyticus 100
CGM31(10) Bacillus subtilis 99.9
CGM41 Bacillus subtilis subsp. inaquosorum 99
CGM42(2) Bacillussubtilis subsp. gingdao 100
CGM44 Bacillusthuringiensis 100
CGM45 Bacillustropicus 99.8
CGM46(7) Bacillusvelezensis 99
CGM53 Enterococcus faecalis 98
CGM54(2)  Enterococcus faecium 99.8
CGMS56 Paenibacillus glucanolyticus 99.3
CGM57 Lactobacillus plantarum 99
CGM58 Planomicrobium chinense 99

PEFHPUAR R BRE KT, R ), b
REME B IR RS, JPREE BT . 214k
EWE . o-TEREE . &R

W55 th ik & BT Hb AR ZE AT I ( Bacillus
licheniformis), % JNE T2 Mg . WA
B, Rk, FEmEEEYIT, MY
ER A M miET6e, WRBEAE R AW IR )T,
FEYUR IR E S, JFEA BRI E AN . IR
e vl NUSERT ZEMUAT B ( Bacillus
velezensis) 7EAM. A 4 A ) A= A FNHRAE 5 it
WEEMPEN, BATEHUE T, IR EH T IR

A2y B RN, LR TR I T LA
PRI . 7K™ SRR B = AR R T, W] PR A
[ RGR A OR AW a7/ R (B S Ra etk Ak L N
WA B,

B 2 A 2 rh AR 3 f4UA( Planomicrobium
chinense ) i 4085 1 3% B = TR, AR
OB A KT, ST R A R
Wesh & ( Planomicrobium koreense ), /243
H i g8 R meg = i U, iz E R
£ figp 8 514 HL A R sl
22 EHREAEEENEET

TRGEAS R S8 PRERARAUBRIE . | MR
LR PR e 4 SR L2 2, MUBFSE &S SR Al &
TEARAS 1 TRk P R T R R P T
i e TR AR B, O ELAE R P T Pk 5
B, —fKT 60 U/mL, KT 90 U/mL (A 8 Bk,
B EN ZETAT R . FLRRTA . W sh iR SRR
WA R RS R, R B K A e 2R
TR
23 BEHREKFERAR

3 3 T A R R A S Ak L O AR S
WE S, e BB/, WAL, R
FERFR, B 8 MRIEARIEAT T 2E RAFERFF. 8
MR A K I UL 3, A KB ILE 4, 4
K pH HhZWLIE 5. AR hddh (& 3), wtkn
AERATI RIS, —2KHEbk CGM54, CGM40,
CGM47, CGM48, CGMS fEA: K 48 h 47k %
Wl , 5 —KHE B CGM58. CGM56., CGM34 7E
A 80 h ZE AT IR B o AR K SR TR — A
30~40 °C( &l 4 ). A K iidi pH —MAE 7~9( &l 5 ),
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Table 2 Protease activity of microbial strains U/mL
EWYS RUEEAEEYE  PHEAEEN EMEEOEEE | EwS REUEEAEEYE PHEEOEEE sE A
CGM1 17.62 48.35 66.62 CGM30 22.96 4745 62.14
CGM2 17.31 46.36 74.69 CGM31 17.12 4233 69.34
CGM3 13.87 29.84 87.35 CGM32 16.48 41.35 70.40
CGM4 20.92 44.66 68.57 CGM33 16.83 75.27 61.92
CGM5 16.31 49.70 76.66 CGM34 11.35 48.23 94.92
CGM6 13.83 4431 80.00 CGM35 16.01 48.35 78.62
CGM7 15.62 48.11 76.88 CGM36 19.74 50.09 64.57
CGMS8 17.79 66.98 99.62 CGM37 4223 56.14 57.79
CGM9 12.25 47.12 69.56 CGM38 15.57 49.79 55.53
CGM10 17.27 40.61 66.57 CGM39 16.05 4527 74.83
CGM11 15.21 42.58 67.88 CGM40 18.88 56.36 123.62
CGM12 15.13 44.66 67.96 CGM41 20.27 43.18 79.27
CGM13 16.45 45.87 63.45 CGM42 14.09 44.13 71.75
CGM14 12.83 53.49 62.27 CGM43 16.32 4527 88.18
CGM15 13.67 51.35 61.68 CGM44 17.44 42.08 53.83
CGM16 14.80 48.98 59.86 CGM45 14.14 53.44 80.88
CGM17 15.11 49.22 64.02 CGM46 19.26 44.09 71.31
CGM18 12.36 52.05 64.96 CGM47 15.83 42.87 107.22
CGM19 16.62 56.96 63.35 CGM48 18.53 42.92 98.71
CGM20 17.40 46.71 62.44 CGM49 16.48 23.66 78.01
CGM21 15.79 44.66 58.83 CGM50 15.18 53.00 83.70
CGM22 17.97 40.61 76.22 CGMSs1 18.70 52.86 85.34
CGM23 13.70 50.67 80.40 CGM52 16.26 4431 70.87
CGM24 15.27 47.31 88.10 CGMS53 20.18 4527 85.12
CGM25 26.96 46.25 75.35 CGM54 41.35 53.83 97.92
CGM26 18.15 46.33 76.55 CGMS55 39.13 4732 78.34
CGM27 14.18 35.75 62.88 CGMS5s6 22.61 39.92 98.70
CGM28 15.11 37.23 65.88 CGM57 23.15 38.45 74.25
CGM29 18.27 85.09 70.88 CGMS58 18.36 46.00 90.44
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Fig.3 Growth curves of microbial strains

F: a. CGM58; b.CGM54; ¢.CGM40; d.CGM48; e.CGM47; .CGM56; g.CGM8; h.CGM34.
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Fig.4 Growth temperature curves of microbial strains
. a. CGMS58; b. CGMS54; c. CGM40; d. CGM48; e. CGM47; f. CGM56; g. CGMS8; h. CGM34.
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Fig.5 Growth pH curvesof microbial strains
7F: a. CGMS58; b. CGM54; c. CGM40; d. CGM48; e. CGMA47; f. CGM56; g. CGMS; h. CGM34,
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