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Preparation of complex microbial inoculants of fermented
chilli’s Direct Vat Set (DVS)
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Abstract: For developing complex microbial inoculants of fermented
chilli and improving production efficiency of fermented industry, the
ability of produce acid, acid fastness, salt tolerance and safety of bac-
terial strains which were separated and identified from natural fer-
mented chilli were determined. And Lactobacillus plantarum . Lac-
tococcus lactis s Bacillus subtilis were chosen to be alternatives for
complex microbial inoculants. The best formula, obtained by experi-
ment of inoculating ratios and majorization of ferment’s condition,
were:; the proportion of volume of Lactobacillus plantarum . Lacto-
coccus lactis © Bacillus subtilis =1 : 4 : 1, the quantity of inoculation
6%, the time of fermentation 66 h, the concentration of salt 4%. It was
showed that the inoculating ratio had significant influence on the

production of acid content of complex microbial inoculants among the four
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factors. Under this condition, the fermented chilli’s yield of acid was
0.77% , and sensory evaluation score was 17.525.
Keywords: fermented chilli; DVS complex microbial inoculants;

combination of microbial strain; ability of ferment
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77l AR I T A X L TR A B R AR 2 R AT R K
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YRR 11 E R BN 20 ~3% , RIAUR &
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VLS i R 2 7 DR TR SBACRCRT R 2 7 2 R v 1 DG B AR [
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L1 RF5i%E

B EELIH A e R TR VAL T Sk (5206 Vob) - 11y

Bt BH T IR 2R B T 5

P ERIR 3 A 4l T RN AL 2R T

MRS g 15 95 hk . MRS 1A 7 15 77 36 L LB WA 85 57 2k
i T JUR R S WA R A LN A U B IR P E R R AL
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HUAE R AR UM R A B R A BRA W 5

Y A AT 1 (Lactobacillus plantarum ) # 9 FL Bk B
(Lactococcus plantarum) 3R FLEK & (Lactococcus lactis) .
A B 2 AT B (Bacillus subtilis) | 5 /N 2 f#F B (Bacillus
pumilus) I % TAEN G AR T B0 ML rb 20 1 L 9 3
YERPREN

AN IE R T . UV-2550 B, 1 CAT AL A5 A BRAS 7 5

P i B 7R 40 SPX-150C B, b if ot S lb A R 2 Wl BT
W&
1.2 Fik
L2.1 WANE MY R AE Y FLERE | FL IR FLBR T LA
BZF IR B A 2 AT 0 5 MRS B iR 1 55 e ) 0
o, &M 37D T.48 hififh 3 ),
1.2.2 F=MRBE S IRE B 5 mL RAEEA 100 mL % 37 5t
T AP FLAT TR E P IR A LR FLER A A B MRS ¥
B 7 L A R ZE AT A B LB OO IR AR D 2 AT
T B R R X S BUIR IR Ak, T 37 CHE 5% 48 h. RR 6 h
RO s 7 R
1.2.3 FRREMIE 1% GB 12456—2008 o R B i & %
AT .
L2.4 MM % 5 mL il AR T8 F pH B
(491 2.0,3.0,3.5,4.0,5.0) I 15 37 3 v, JiF il 8% 3% 3% [l
1.2.2, F Q7D CHEMREEFR 48 he FIE N6 BT 2
WAy 480 nm WL BE SR AT L5 1 OD fH, DL & 1y 2 £
5 TR RIS R P COD 1 22 272 o K D) ol £ i i 2 ki) 1
1.2.5 WM KR R R 1.2.2 ik B FR 4k, o
BIMA 5%, 9%, 13% wy & AL 4, F (37 = 1) “C 1H i 5 5%
48 ho JHESN 3 O BT INE P Oy 480 nm WL B IR AT S
9 OD {B, DL =% i 22 {8 3 45 1 Rl it 351 (OD fH 2 22 8
RO o e B O
1.2.6 LMl

(D FALE (H, $) 5 - Bl 100 mL W7 BgH R 4L 5
2.5 mL BB 10X MARMBMERKEFREG. BHE
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60 C A 3 mL 1096 B R B W - TR A 3920 TR 02 Tk
BHES5~6 cm R TRK P& BE RN E 4 T T g i
diEE SRy UV BEAE SR B SR T 37 CLl~2 d R R B SR
AR PR A B BIPE DL AR SR IR 2 7 d

(2) 77 05| W CRE 226 J3) 138y - oK 0 A2 1 R 4%l 28 19 TR K
BigrEpF @6 CTHIR 2 dJa. A 3 1iH LBk, 4% sh %k
Y HE 1 min, 15 RE B TS 008 BEZE RN 2 3 5]
U 7 B A IR 2 8] A £ AR W) Dy B A S

(3) YA F BRI R HT A2 2% 0 40 0 [ T 2 O A B
KT IR 3R M, T (321D "CHEFR 48 h )5, U & i St
W EAR . LR 3 Bl O BUR (S FE W R TE
LS8 B AR AT BT A B 25 W R SR s © P A D LA T
T B DR 8 4% 1 e N T i 5 71 T OB A 1R 22 T 51 AN 1 6
i 22 A S” RN R Z 8] B 35 57 09 22w sty s O Tk 245 (RO L7
R RE A E TR BT L 1 24 9 5 AN E X 52 35X B bk R 2 0 o £
FH . RN L 24 49y 50) 0 0400 B R BT o I 3% 1.

F1 HYEREMABAUFEMRFBERER'
Table 1 The drug does of stickers and interpretation

results of drug sensitive test

2l it/ B B A%/ mm
ERACE: 3

(pg « Tablet™ D) R 1 S
RIRER 30 <13 14~17 =18
FHHER 75 <15 16~20 =21
HRHER 10 <28 — =29
HER 10 <28 — =29
B R 10 <11 12~14 >15
AHER 30 <12 13~17 >18
HHNE 5 <15 16~20 =21
RRKEE 10 <12 13~14 >15
R 15 <13 14~22 =23
TR BR 10 <12 13~16 =17
THARIR 30 <14 15~16 =17
O 23.75 /1.25 i Jtie <10 15 >16

FH TG e/ LR 0E)

T x FRTFEHEGYHERA U7,

(4 P AR AR 5 5 B A 240 pL KB T A
H B BRIA 76 TC AR AE 2 08 B0 A4 AR I LR A B R 3
ZJE K O % T AR B R ZE 4 °CF 10 000 r/min B 0>
15 min B¢ bV WAE A 4= FEAR L FE (37 £ 1) C &M SR
48 o LR T 2 0 1 B DN A5 B 0 R AR 2 R
HAR B AR GE % .
1.2.7 BB £ Phpe o 4% R G AR IO RS A &f 4
B i CR A3 88 A D J5 » # Be il A B 3B Tl K
A A REEWE R A BRI AT 42 b
W FEA R A BRI B A S L % EIE UK, 36 iR TiIK
BRIEE T KB
1.2.8  REEWAME R ZBEAENE R 1.2.2~
1.2.5 B a0 25 SR L e BE Al 4 2L AT TR . 2L AR L BR 1T RIA 2 25
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Vet 45 - B R B MR A & R 9 ] 45

FF I CRB MR MR B2 107 ~ 10° A~ /mL) A 2 B I AR 14 52
BRI . LD 1.2.6 5 5 i & A I BONL i i o R A
FIEZZ 158 4 B R C b 15 4 e A 1 AT I AL

(L) ARl AP 7™ TR B 5 i« 0 0 e BE 3060 4 A T TR 0 4%
Flie 500 K IERSIE) 60 bk BRI BE (32 £ 1) °C . Bl W ORl 3 2F
fFFE  FLRFLERE  EY I DRI =11 1,2
1:1,0:201,0 0010 2,1 020 2 B, FRms B 4 0k 8 U = R &

(2) He sk b 7= R B 5% W) < 2 RV L 306 o TR IR O i 2
AR FLRRFLERE I ED AR 102 01 e
Gl 106.8%6.506. 756,90  RIBIRIE (32 £ 1) °C ., K BE I [A]
60 h, I AR

(3) Fhuk BEXS 7 BRI R W) - B R VR A3 50 126,306,504
76900 TR R REZF AT T 0 FLERFLER B ¢ A FLAT D
RARLL 1020 1Bt 500 RIBFIREE (320 1) °C L & gAY [H]
60 b iR i

(4 R TR IR IR X 7 i 014 2 )« £ 0 W BE 300 o T W Ol
ZFAOAT R FLARFLERE MW FATEDRBIL 102 0 1L R

5%, KRB (324 1) °C, R BENE 43 5 Ky 24,36,48,60,
72 h, N R =

(5) I X 7= IR 1 5 ) R VR B 300 . B VB (b B 2 F AT
W OAMRILERE MY AAFEO R 12 0 1, R i
5% R BEA Bk 30,32,34,36,38 °C, R EEHTE 60 h, 15

Sy

T

H o

(6) KM LZ MR AL : 78 7 WA B L Chl & 28 FLFF B
FLERFLER A ¢ AW LR D (B Al L & T ) A0 AR VR A PR
IR0 L il b, HEAT IE 2SR B, AL 4 A~
FORA L GBYHIERFR. HEWH ™, DURE S E N
Bkt & B T 20 4 M AT Ak . TF 38036 45 2R 19 4 A
SR #4 SPSS 20.0,
1.2.9 BREIFE L BCE S RE W& 2.l 20 AT,
T AR ARV E VA R BRI B 2R A R T R R R R AR
U={TEZ 5% Sk, FUBR G ) X I 8 V= (32
(5) 20 B (5,20}, ERNENNEE N o=
{0.05,0.10,0.30,0.35,0.20} ,

K2 RERBMBRETERE

Table 2 Criterion of sensory evaluation
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2 aiR5rbr

2.1 HEMEEBEONE

2.1 CRRAEME A 1 AT FLR FLBR T R RE ) B
58 o AL SPUAT T AR O A 0 L K TR A0 R R ik L /D 2 FAT
B LA R A 25 AT ) IR RE D 0 . B JE % B L
FRFUAT T A FUAT B o G 020 AT 31 0 S S, Al
RO A5 R T ARBUER B 0480 M FLIR B R I — 1 R AP I TE 4
FRBE WO S 55 1 B A
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Figure 1 Line chart of experiment of Lactobacillus’ acid

production capacity

2.1.2 TERYEIAE & 2 AT, LR FLER B A A FLAT B
0 Tt PR A 5, 72 pH 2.0 IR RE AR I - (BAR X B0 pH (. 2
W 232 B 0 5 AL LR R ARG B 2 SRR TR T AR A X A
5576 pH 2.0 W JLP 8 A2 s /0N 25 AT 81 T R 44 e 22 L 7
pH 3.0 W OD 22 {H o4 1 %0, 7T BB 42 /0 25 8 FT 3 76 pH
3.0 MYZRMFTT H BLAE T, 40 M A Ao . ol KL
BUAE Y LT B 0 2L 1 7L ) TR IR 1 R IOH B P R B A

AW R .
2.1.3 TERMEIRE  — B ARE A R K T O
0.121
0.10
, o8 | DI pH=2.0
m= 0.06 pH=3.0
#E 004 m pH=3.5
22 B3 pH=4.0
o 0.02 pH=5.0
0.00
-0.02
004" iy wy M HEH EUNF
FUFFA FLERE  FLEREE AT AT
B2 HAAKRTREXBERSINTELR
Figure 2 Column chart of experimental results of screening

strains acid
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BAFm S RAE T ~80 . A 3 WAL WA AR T
o FERL BT R OD 22 (82 W T W o RIVAE A T PR 140 5502 37
D AR T O B 11 P BRI REAE B R SR T 0 A A AR K B RE R E
R WM R
214 WHZamE K L2.2 K05 R g R L
= 3~5,

HT 3 T PO 3 oA AR BRI bR B A AN BE 2 TR A 9 2
O BRI« BIAS 5 A AR MR AN 7 A g
m 5%

E39%
N 13%

Yy MY A RERZE SR
FURFR FLBREE FLERG SR ST

B3 Fripk@skat X Bns R SHAENA

®3 HERKBEABALSKRER
Table 3 Results of indole test and hydrogen sulfide test

T it 44 R fii fb il g HE BT

HL LA T - -

L FLBR T - -

FLIRFL IR - -

il 2 SR T - -

RN SR T - -

HiZ 4 AT, B B PEAE O 0 - FLRR FLEK B 2 Bl HE 4D
FURF B 3 s ML) FLERTAT - 4 Bl Bl 55 25 FRFT 07 7 s /N2
TOFFB 7 Bl o 72 7™ IR 4 AT 5 15 #B LU B AR A9 Wi 8RR L
TR R 22 A A B AU AR I Y bR R LA B A W R
T T 51 P 5C 5 1R LR L BR A A ) LAY 74

HiZe 5 7T AR FLAT B A LR L BR R A 0 P
T A T R s AE ) FLBR LR R A A AR OR . A R
FRAF B B R 7 A 40 T BB R A/ 5 /N 2 SOUAT B A 7 AR 40 R
Rl WS 2% B A ) FUAT B R FL IR FLIR B

Figure 3 Column chart of experimental results of 25 b, YE B BR GE Sy L TE R e L R M L B bk A e I AR
salt tolerance U7ty FUTR LR A 5 A A FUAT B HL S SR IR M T R A R A
x4 RERFEARREER
Table 4 Results of antibiotic sensitivity test
T FLATF H ) FLBR FLIR FLBR i B2 AT T KL/ AT
PR MEEE AW MEEE A% NEBEE 2% WEEE AN NWEEE 2N
&/mm iR &/mm  HiR #/mm  Z5R &/mm iR &/mm iR
EIREE 15 I 12 R 15 1 10 R 12 R
TR 18 1 16 1 24 S 18 1 19 1
BN EHR 32 S 40 S 37 S 27 R 15 R
HEE 35 S 40 S 38 S 25 R 22 R
fEE R 13 1 20 S 18 S 13 1 14 1
AR 15 1 14 1 22 S 17 1 13 1
BN A 13 R 10 R 8 R 11 R 12 R
RREE 13 1 13 1 14 1 10 R 7 R
AHKE 25 S 16 1 19 1 15 1 19 1
IR 5 R 6 R 3 I 8 R 10 R
TR 11 R 6 R 8 R 12 R 4 R
57 14 1 11 1 15 1 12 1 14 1
RS HEHKFARRAKER 2 A AT O B A e S A T A R ZF R AT I O FLIR FL R
Table 5 Results of the produced bacteriocins test WS AR R TR BB, 38w R T R ok
Al UL e 2 o
KW SO aIRE 2.2 REEFBH &
e R 10 8 2 HE 48 B0 D 2 e 45 2 L i e E (362 1) °C L #3R 6 HFATIE
wsms . . S BRI T 07 AL 8.9
PR Hi R 7~9 WIS M 7= iR i 1 R R < RO AR TR L >
FLERFLIK A 12 11 2
Fe ik > S I ) > h ok BE L R VR IR BRULL L S A A R
MR ! R ST % B I A7 65 A  4E 0  B 5 R
SN 2 L TR - - i

o= FREMEE .
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Table 6  Optimization of mixed bacteria fermentation the

pepper process conditions on orthogonal experi-

mental factors and level

KT A BWA  BaEME/ C RmENE/ D hwE/
a4 % h %
1 1:2:1 4 54 2
2 1:3:1 5 60 3
3 1i4: 6 66 4

2R A 02 B R TEC 7 « TR W ORG RE 2F AT B ¢ FLIR FL 3R
DHLIFLAFED AR 10 4 0 LA 606 2 BERF ] 66 h.
FRUREE 400, A By CoDy oAt BU7E IE AS I B 36 2 o 1 B iE
A A L L R R E I 20 o 7 S b 3 IR IE S 4

BCF (A5 2 U0 45 2R 77 B ik 0.77 060 I 4 17. 525,
RFIERLRF ABCD SR MU L7 %8 A B G Dy » B
BB R B 25 AT 1 0 FLARFLER A - MW FLAT D R B 1
4 TR 600, K BEITI] 66 hoEhVRHE 400
3 &k

3 3 o8 ST O e ok A A T RE DA L A Bkt A B R R Y
ISR 8 T e L2450 B O RE2F AT 1 0 3LIR
FLERTE MW ED AR 14 0 1 B R 600, RBERS
8] 66 h. by B 400 . 205 R TR I ) WS AT O T I (]
AT R R R O A PR R A LR R AR T A T AR
Jo P o B MEJRE o A S T AR R RO T B S R 2 A
FF R o AT L S G 4 i T BIORBUR 35 v B A S IR
i 3 B A T Y PR B PR AL T R A TC R B R L L]

RT MAECEREBERIZEHNEIKRER

Table 7 Orthogonal experiment of process conditions to optimize the mixed fermentation of pepper
o A - C b FERR /% BB
1 2 3 1 2 3
1 1 1 1 1 0.63 0.66 0.65 10.062 5 10.075 0 9.550 0
2 1 2 2 2 0.69 0.70 0.68 11.487 5 11.512 5 10.862 5
3 1 3 3 3 0.72 0.72 0.71 12.937 5 12.987 5 12.337 5
4 2 1 2 3 0.69 0.69 0.69 13.412 5 13.587 5 12.800 0
5 2 2 3 1 0.70 0.73 0.71 14.025 0 14.012 5 13.237 5
6 2 3 1 2 0.71 0.72 0.73 14.162 5 14.162 5 13.437 5
7 3 1 3 2 0.71 0.74 0.72 15.837 5 15.962 5 15.075 0
8 3 2 1 3 0.72 0.75 0.73 17.125 0 17.012 5 17.150 0
9 3 3 2 1 0.73 0.74 0.76 17.425 0 17.425 0 17.400 0
"""""" Ki 20551 20586 20099 21034
7: K, 2.1230 2.1404 2.1232 2.1358
z K; 2.198 8 2.1779 2.1538 2.137 8
R 0.0479 00398 00179 0.0115
i K, 33.9375 38.787 5 40.912 5 41.070 8
=y K, 40.9458 42.141 7 41.970 8 40.833 3
it Ks; 50.137 5 44.091 7 42.137 5 43.116 7
7 R 5.400 0 1.768 1 0.408 3 0.682 0
*8 ECHABEMESKBERNTREBFENF R EARABHMELSRBERNBEERERESW
Table 8 Acid production’s orthogonal experimental results Table 9 Sensory evaluation score’s orthogonal experimental
of analysis of variance on mixed fermentation chili results of analysis of variance on mixed
GERT RETHA A r P fermentation chili
A 0.011 2 34.595 % % FERE  WMETIM A F I
B 0.007 9 93738 % = A 132.014 2 520,088
C . 5 1505 o« B 14.396 2 56.714  x
D 0.001 2 2.452 ¢ 0.883 2 3.478
7777 mE 0003 18 D 3.152 2 12417 = =
PSRl 13.577 27 W2 2.284 18
IR R PRt LR TP A e A

PAEESSREU AT SE e 3 AN

* o TR RN IR A5 R I B F .
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