CHAPTER II1

FERMENTED CHILI MASH USING LOCAL MALAYSIAN LAC ID

BACTERIAL ISOLATES ‘ 1
2l INTRODUCTION Yv

Chilies are agricultural crop belonging to genus Capsicum vilRﬂﬁny species such as
Wm used as
' X
condiments in foods since ancient time and have becorRe Ch iltxpsﬁi}m Crops
in Malaysian industry. In recent years, chili is prw
chili sauce, hot sauce, pasta sauces (Hall &%Ns. ol

salsa. Furthermore, chili is also usedgflavo¥ing

SENSORY CHARACTERISTICS AND BACTERIAL IDENTIFICAT&()F
K C

Capsicum annum, C. baccatum and C. frustescens:

cclgﬁ)l 1) as well as

preparations.

Product acceptability of chilh 5
viscosity, spiciness, swc&s\s.so 1‘ '
N

chili is hot in taste, il%\ bf AL lyllochg)usscsscd by sensory taste as its active
ingredient cupsm% ses grlile yn m@x\‘ mouth a burning fiery sensation that the
Yv
body perceivgh Hain. 'l‘hcrcl‘orc@’s’cssing of specific attributes in chili products
N
such as c\%uc would be challenging as the specific product uniqueness is masked
by th@&gt FNd spicy taste. Sniffing is one of the popular methods applied in sensory
test due tosense of smell and the first stage of tasting. For example, sniffing in
beverages industry such as of coffee provide great deal of information to chemical and
physical instrumental analysis (Igor et al., 2012). No instrument has been able to

replace a trained tester even though the physiochemical properties fit with laboratory
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specification but it could be meaningless if the flavor is not acceptable to the
consumers. Due to this reason, sniffing by trained panelist is widely used to assist in
quality control (Scott, 1997).
Odor of fermented chili can be determined as volatile components (¢ emanating

from the fermented mash stimulate the nerve endings in thg nasz cavity at the

olfactory bulb region (Hervin, 2008). Humans can distingyish een thousands of
odor, which are perceived by neurons in the olfactory litm 5 dngells) of th

upper respiratory passages.The sense of odor or olfact veg mo fomglr\ than
that of taste. Whether or not a volatile compound e a & 1S d@lds on the

% sausages that

1t.£Qd of odor profile

size, shape, and degree of ionization of lhe 1 lu e 1‘0
were evaluated by sniffing method ﬁbl’ to

depending on LAB strain moculdted

Indeed, LABs are among the 1
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fermented food. This b ‘tCI m 11 W1 ly kg@d in fermentation industry as it
\

recognized as benchm 0 ,)lll £agro the potential usage of LAB in chilies

/

sauce industry n%k‘ bgadlig ‘J @s bacterium is known as flavor producer

mlClOOl”dmblAld a et al., 70®D1 Cagno et al., 2008b). It is well known that,

LAB isol%om natural sources has always been the most powerful means for

Lrmented product such as sauerkraut, kimchi, table olives, pickles product

and mixed vegetable drinks (Carmen et al., 2012; Sureeet al., 2012). Two types of
starter culture that were commonly used were autochthonous and allochthonous. Many

researchers focus on developing of autochthonous starter culture as they proposed that

autochthonous isolate has better adaptability to fermentation system. An exampie of



26

autochthonous starter culture they able to ferment chili under room temperature at

30°Cwas successfully developed by Raffaella et al. (2008).

In many studies, LABs were found to produce nice fermented flavogigNwoghurt,
cheese and sour cream products (Carmen et al., 2012; Smitt et al., (Amg lerola et

al., 2002). For example in wine fermentation, the accepted odor gat nypst preferred by

\\WOH accepted odor

4; WI\MI eito-
S

Ferreira, 2003). The idea of producing a fun@ chilif wit 'u@c odor

characteristics may be achieved by ullllzm«Yw al% ousand/or  the

autochthonous starter that may modify the fl Nd ) ibuu@i chilies mash.

Ul 15‘, fermented odor

consumers were sour, sweet, perfume-like, and fruity odog

were yeasty, moldy, stinky and flat smell (Mariana et alé

S:

ifitiate

lmaalon of chili mash via

This would later produce lllcl'crmcntgit cht

characteristics. It is therefore pmpg@

introduction of starter culture eit a ocljtieBNONs u = |ochthonous source. Thus,

the aim of this study was toe®agiate 11 puslcurlzalmn on Cilibangl

substrate as fermented ¢ \sh a‘s we) as @ ing potential LAB isolates from
\

allochthonous  (milk, %\ut artd ?go Illl k) and autochthonous starter (pre-

fermented chilie %ik W }ma@uuablg odor that mostly preferred by
panelists. A \‘:}’

N
S
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3.2 MATERIALS AND METHODS

3.2.1 [Isolation of Lactic Acid Bacteria from Food Sources %\

The LAB from autochthonous and allochthonous bOUlLN‘ used. The

LW Cilibangi while
urt, w milk and

commercial yoghurt. The food samples (10 g) were d in 90 ml K’bl_@e buffe

autochthonous LAB was from two months pre-fegg

allochthonous LAB were isolated from home-made

saline (PBS) solution (Oxoid). Appropriate serial 1011\3& fide mul 107 with

PBS solution and 0.1 mL was spread platcd%\%dl g ng\(Oxoid) added

with 0.1% (w/v) calcium carbonate, and | cu >d L?l(, l'l&g&dl 37°C for 48 h. The
isolates that developed clear zone on ;!S ®hodi u@lale were presumptive
&
LAB and were further checked wi ‘ ipofand A'1lasc test. Six selected LAB
o
strains were purified, subc,ul MR}‘PI_J;\QL, 10% (v/v) glycerol and kept
\ O
frozen -80°C (Asma et al. & ‘5
N )
‘o ’ &
O
3122 Pl([)‘lldﬁ% actg-Ley cnte{Chlll Mash

%3-

Cilibangi %ug obtained from Tanjong Karang, Selangor and selected to remove
their 0 free from blemishes, defects, and insect damage. The chilies were
washed with tap water to remove any impurities and were ground using a food blender
(Panasonic MX337) with 6% (w/w) rock salt added. The mashed chili samples were
either pre-pasteurized in steam at 80°C, 10 min or non-pasteurized. The mashed chili

samples (20 g) wereweighed into 30 mL universal bottlesinoculated with 1% (v/w) of
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24 h LAB cultures and was incubated at 35°C for 14 days. At pre-determined time
intervals (0, 3, and 14 days) the samples were evaluated for changes in pH and sensory

characteristic. Non-inoculated pasteurized chili mash was served as control sw&
Samples (10 g) of fermented chili mash was mixed with 10 mL ddg illg water and mixed well
H r N
.

before measured with pH-meter (Metler Toledo, Germany). 1&’\”3 calibrated
g

against standard buffer at pH 4.0 and 7.0 (Merck). é ' ‘\‘—)
L 4
Y~ \ \T

3.2.4 Sensory Analysis

3.2.3 pH Measurement

4

3.2.4.1 Quantitative Descriptive Ang “ 43
~ S
- ' | Mohmentation (APPENDIX
A sensory evaluation was perf after $4 d ?0&} ‘mentation (APPENDIX A). A
total of 10 untrained pal@we J selgpted @1 USIM students who have been
N, e,
previously exposed 10% 'y pvalu g of%'ods. A preparatory session was held
prior to testing, % t ege Fe 1s®auld thoroughly understand attribute of
Ny

fermented chi h to be evaluawdh Sample of (10 g) fermented chili mash was
served in apped bottle, numerically identified and blind coded. Panelists were
rcquh@iﬂ’ the sample and rate the intensity of odor characteristic using S-scale
QDA (raw chili odor, sour, sweet, perfume, yeasty, fungi, stinky, fruity and flat). To
reduce fatigue, coffee solution was served to cleanse between samples. Each sample

was evaluated two times (Wiander & Korhonen, 2011).
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3.2.4.2 Hedonic Test

The odor of fermented chili mash was evaluated after 14 days of fermentati ' 10

untrained panelists from USIM students (APPENDIX B). This test w ucted
parallel with QDA test. The samples were sniffed and rated according ™ degree of
acceptability on a 9 point hedonic scale. Score 9 represent high%Ctable while 1

for highly not acceptable (Virat et al., 2014). Score of hedm!c Wnained were then
p

tahleNgt S4dhd worst in

piia

categorized as good when score in the range of 6 to 104

the range of 1 to 4 (Wiander & Korhonen, 2011). '

o113
S

3.2.5 Identification of LAB by API 50 CH%

AN
\ &
Lactobacilli isolates grown in 15 mL rotf (Oxp¥l) i ated at 30°C for 24 h

&
were centrifuged at 9800 rpm at %PP I ' @11, USA) for 10 min. The
pellets were washed with PBS% e

o
cipsuspended 4 P[0 CHL medium (API system,
BioM¢érieux, France), lhc@x ixerpUxug®sJapan). Using sterile pipette, cell
o Q
suspension was ascpli% anffetre i’&) Gayl of the 50 wells of the API 50 CH
strips. All wells w%krlai@ it ‘}eril@arafﬁn oil to affect anaerobiosis.

B

The strips laced in plastic trays with a little water to maintain humidity and
covcr@ommendcd by the manufacturer. The trays were incubated at 30°C for
48 h. Changes in color from violet to yellow were evaluated after 24 h incubation and
verified after 48 h. Fermentation of carbohydrates in the carbohydrate medium was

indicated by yellow color except for esculin (dark brown); esculin hydrolysis 1S



indicated by a change to darker or black color. The first strip served as the control

well.

Colour reactions were scored as positive or negative in a chart plO@E the

manufacturer. The results were tabulated and analyzed with API W EB (ByoMerieux).
This computer program is commercially available and discrimingges Jetween sp

on the basis of a pattern matching principle, but it §§ Rnol take the basic

morphological and physiological issues into account (Asf F&L\d
X

= J'*‘*
<

3.2.6 Genotype Identification of Lactic Acid Bw‘l

The identities of the LAB isolates were 1lh Eerfo nT S rDNAsequence

7}5

N,
analysis. Selected LAB was culturg Rg' bro: 1..11122??[@ at 30°C for 24 h,

13, 1pm (Eppendorf centrifuge

anaerobically. The culture (1 mL) nl,l uge
mcqo\\ashmo with PBS buffer.Total

5804 R) 25°C for 2 min, folh] b
@

genomic DNAs of sele @B \lrer Xtre using BRealGenomics™ Gram-
o O

positive DNA puuhca l IRYN zyme buffer (200 pl) was added and
\
incubated for 10 I oonf 3 qturs& °C. After that 200 pl of gel DNA binding
Y'
(GB) buffer \ Ld and mwbale@m lear lysate was obtained.

E lh‘m@pl) was added to each sample lysate and mixed immediately by gently

vortexed for 10 second to concentrate DNA. The GD column was placed on a 2 mL
collection tube. All the mixture from the previous step was poured to the GD column,
and then centrifuged at 14000 x g for 2 min. The flow-through was discarded and the

GD column was placed in a new 2 mL collection tube.
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Washing steps was done using wash buffer (W1) with (200 pl) added with absolute
ethanol poured into the GD column, and then centrifuged at 14000 x g for 30 s. The
flow-through was discarded and the GD column was placed back in @g2 mL
collection tube. This procedure was repeated using W1 at 600 pl. Colm%\s placed

back in the 2 mL collection tube, centrifuged at 14000 x g for 3 fi ntil the GD

column dried. \,z
: |

The dried GD column was transferred into a clean i miwﬁﬁ‘%’ tube,

g

fer aifd all \Yac‘lk@btund for

x,i\{u s wcg.cenlrifuged

followed by addition of 100 pl of the preheated elutior

—

3 to 5 min until elution buffer was absorbed by tll?ﬂ

Y.
at 14000 rpm for 30 sec and the eluted puggfi 3 lle@'l‘he DNA was
quantified for its purity and concentrg h tgeler A260/280 and

N
One set of oligmmc%\ p[ 'glii'q;gl'fy for LAB genome was used for PCR
amplification. PN weig Bypgfic 12@1 1% Base, Malaysia. The primers werel6S

4
forward: AGAG'l"l"l'GA'l‘@GCl‘CS) and 16S reverse: (5-

CGGGA 'ATTCAC-CG-3) at 1400 bp. (Magnusson et al., 2003).
Purified DNA of each sample was processed to the PCR amplification using YEAtaq

DNA Polymerase (Yeastren Biotech CO., LTD. Taiwan), using 5 pl of 1X reaction
buffer (MgClz) (Yeastren Biotech CO., LTD. Taiwan), 1 ul of 0.2 m MdNTPs mix

(Yeastren Biotech CO., L1D. Taiwan), 1 pl of 10 pM 16S forward and 1 pl of 10 pl
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16S reverse primers, 1 ul of template DNA, and 0.5 pl of (1.25 U/ ul) YEAtag DNA
polymerase (Yeastren Biotech CO., LTD. Taiwan). Negative control without DNA

template was included in parallel. Each reaction sample was added up to 30 Eil with

.\

The PCR (Eppendorf Mastercycler Gradient, USA) protocol werg set as follows:

nm?ﬂg at 54°C for Imin
!1 e

eps.Fig 1gation was

ddH>O.

Initial at 95°C for 2 min, denaturation at 92°C for 45 sec,

and extension at 72°C for 1 min, with 35 cycles for e

| S

set at 73°C for 5 min, and then was held at 4°C until or analfsis.

S.A, Spain) in 1x TAE buffer (Blo Bas

DNA ladder (6 ul of 1Kb DNA ad ) @l
ter, ?t

(Malaysia) was used as sland%l l\u

in ethidium bromide (M ck; elmli ny)yor n and then washed with dH20 for

another 30 min. The %\s 15!?9'211 1otooxaphed with UV transilluminator
&

(BIORAD). P ):
T

&’
%}duct Purification

The PCR products were purified using PCR clean-up kit from (Yeastern Biotech,
Taiwan). The PCR product (40 pl) was added into microcentrifuge tube with 200 pl of
DF buffer and mixed by vortexing the sample. Next, the sample was applied to DF

column with collection tube, and then centrifuged at 6000 x g for 30 sec. The flow-
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through was discarded and the DF column was placed back to the collection tube. The
centrifugation was repeated at 14000 x g for 2 min.

The dried DF column was transferred to a new microcentrifuge tube %\n buffer
(15ul) was added into the center of the DF column matrix, allowed to stz d for 2 min
until the elution buffer was absorbed by the matrix. Purifie was eluted by

centrifuging at 14000 x g for 2 min and was run on agaros 7c :

%@Yample and

5{

been completely dissolved and inv the &T}(—: &&2 to 3 min during
) N,

incubation.Sample mixture (800 pl) ll*ﬁ ‘ol placed a in a collection

e 3\7 -through was discarded and

he gel slice has

tube then was centrifuged at 600 3’)

the DF column was placed babh co \Pube.

e sl
&7 8

A (500 pl) wash buii ]dl 1Yy 3(! &Dmlo the DF column and centrifuged at

\
6000 x g for 30 g HM 1?'15 discarded and the DF column was placed
back in thc C n tube. The tubsgere dried by repeated centrifugation at 14000 x
g for 2 dmd DF column was transferred to a new microcentrifuge tube.
Eluti (800 ul) was added into the centre of the DF column matrix and

allowed to stand for 2 min until the elution buffer absorbed by matrix. Purified DNA

was eluted at 14000 x g for 2 min.
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3.2.6.3 PCR Product Sequencing
The partial 16S-S DNA and 16S rRNA sequencing of PCR product of all wolates
were determined by 1% Base, Malaysia and sequences were analyzed q BLAST

program on the NCBI website databases (htlp://www.ncbi.nlm.nih.gov/g*(‘xcn— Bank).

3.2.7 Microbial Analysis of During Spontaneous Chili ;15&!*01‘mcntation

blemishes, defects and insect damages

were washed with tap water to 1‘%'

blender (Panasonic), packed 10 g

were subjected to 1'01‘11101111%11 SQ {
changes in pH, titratablg } al J mig
3.2.7.2 Titrata :ityl’ > 'emY_
. s >
\ \G"

The toj nt of acid present during the 28 days fermentation was evaluated at

weelNgingrvals. Two g of sample was added with 8 mL sterile distilled water. Three
drops of phenolphthalein indicator were added and the mixture was thoroughly mixed.
The mixture was then titrated against 0.1 N NaOH (Merck) to a pink color last long

for 30 second then marked the end point. Volume of NaOH was noted. Total titratable

acidity and then expressed as lactic acid
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Lactic acid (g/l) =N x V x ME of lactic acid x 1000

Weight of sample (g
Where,

N = the normality of the sodium hydroxide

ME= miliequivalent of lactic acid

= Molecular weight of lactic acid Y.
1000 V

=0.09008 mg/dL Y-
3.2.7.3 Microbial Count \d. X

V = sodium hydroxide in ml used to reach the titration point c\:

Sample 10 g of fermented chili mash was asepgicall§ytran
0.1% PBS solution and vortexed. For each % appro

were prepared in the PBS solution. and 0 of the ?) iA{g decimal dilution was

| I - e
spread plated onto suitable agar magdrawl otal™zlate ‘ou&(@f PC) of all bacteria was
: . : Ny
determined aerobically using Culr 1t agaj (NZ, IO@ and total LAB count was

' ’h{l gosg‘@gar (MRS, Oxoid) incubated at

=

30°C for 3 days. Total 1@ of \ yc’sjé( count was determined using Potato
( : ’ (.)
Dextrose Agar (PD@ d) 11 cu?{@ically at 30°C for 5 days. All plates were
o ’ < Pl
examined for ty::wlony an m!frph@glcal characteristic of the microbial isolates.

tivgcal Analysis

All the analysis was carried out in triplicate. Data was analyzed statistically to find out

e

~

determined anacrobically uging

(o}

standard deviation and significance. Data was subjected to one-way ANOVA and the
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mean degree of treatments was achieved by Tukey’s multiple range test at p<0.05

using (Minitab 16, Statistical Software, USA).

33 RESULTS (}:
3.3.1 Isolation of Lactic Acid Bacteria from Different Foo@;

l

Six LAB’s were isolated from two months pre-ferme chili anrt sources.
Ly
The isolates AU1, AU2 and AU3 were identified as autogho nﬁui%‘arter and

AlO1, AlO2 and AlO3 were identified as alloclwa‘xou {\l S isYO_-La es produced

clear zone in 0.1% modified MRS-calcium @éte
and identified to have positive to grat rea io:\mQT
a6

(Table 4).

e s@ were short-rod

TABLE 4: Characteristic tesy |
L&,
Symbol Sources \ alg Kape Gram Catalase
arBlona ‘(/ Reaction Reaction
\ '
AUl Pre-w d ’
&
h

S

AU2 P mente Short-Rod + -
l§ chili
AU3 fermented Short-Rod + -
-\\_\ chili
Home-made + Rod + -
yoghurt
ALO2 Cow Milk + Rod + -
ALO3 Commercial + Rod + -

Yoghurt
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3.3.2 pH Changes During Fermentation

o

The initial pH of chili was pH 5.3. The pH of both pre-pasteun(e% d non-
pasteurizedfermented chili mash decreased significantly (p<0.05) durie the first 3

days fermentation (Figure 2 & 3), and then level off until 14 da ;Lnlallon Except
to non-pasteurized control fermented chili mash (Fig L non-pasteurized
control fermented chili mash recorded the lowest pH " inoculated

fermented chili mash reached pH lower than 3. 5@ pastpur
pasteurized fermented chili mash inoculated wan!B [ﬂl\ AL‘?_{ylachud the
lower pH (3.3) after 7 days fermentation (I'ig w\

v d's@;s. Pre-

cu

-

FIGURE 2: Changes in pH of N%

F

en’ I 0

=== AU (NP)
== AU2 (NP)

= AU3 (NP)

—ALOI (NP)

—¥=—ALO2 (NP)

«@=ALO3 (NP)

ateme CONTROL
(NP)

0 3 14

Fermentation Time (Days)
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FIGURE 3: Changes in pH of Pre-Pasteurized Fermented Chili Mash during 14

Days Fermentation
| \\ Ry Ny —
RN

~—— U1 (P)

N
4

wn

45
et AU3 (P)
= 4 d—apo1
1,02(P)
3.5 'L\E\gg P)
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. \G’@\ (P)
955 -
0

3.3.3 Quantitative Descriptiv

Characteristics of odor piQfiIw of fer ~ mash evaluated were sour, sweetie,
flowery as desirable, (¥ yepst, § i inky, flat and raw chilies aroma were
undesirable. FivgtseMe qugilat } des@ptwe analysis (QDA) were conducted and
presented us\' r web diagram @ure 4 & Figure 5). AlO1 and AlO2 produced
almost s%xior trend (p>0.05) in both pasteurization treatments. ALO1 produced
fernfMgted Phili mash with scores ranged 4.3 to 4.4 sour, 4.0 to 4.2 sweet, 1.7 to 1.8

flowery and 4.5 to 4.6 fruity odor. AIO2 produced fermented chili mash with highest

perfume, sweet and fruity odor in pre-pasteurized chili (Figure 4).



FIGURE 4: Spider Web Plot of Odor Attribute of Non-Pasteurized Fermented
Chili Mash

Raw Chili z
ST \

Fruity rygege

Stinky *

e AU (P)
== AU2 (P)
e AU3 (P)
—>=ALO1 (P)
s ALO2 (P)
@ ALO3 (P)

waduee CONTROL
P)
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3.3.4 Score of Hedonic Test

Three strains AU2, ALO1 and ALO2 were pre-identified to produce?&ab

fermented chili smell under both pasteurized and non-pasteurized 11 11 were
concentrated odor of sourness, sweetness and fruitiness. This was sup 1ted by the
mean hedonic score which ranged from 5.56 to 7.44 as prese@ able 5. Non-
desired smell of fermented chili mash scored low in hed iwwxlh ranged from

3.22 to 4.56 consisted of inoculated fermented chili 1 witl w ates AUI,
L4

AU3 and ALO3 as well as non-inoculated control s @ | _{‘)

Sample nuasteurized
AUl 3 7 &67+£3.67°
AU2 ; ')’ $00i§.42"
AU3 : S73.7844 380
AlO1 $ 5.44+5.57?
AlO2 0 7.44+8.622
AlO3 4.33+5.072

Control 3.33+£4.03%

Values represent means + stai
descriptors: 1=extremely d
S=neither like nor dlsllkc

Q— ? &
3.3.5 Phenoty, htififa B by API 50 CHL.
R

>doMmc rating based on 9-hedonic scales with the
3=moderately dislike, 4=slightly dislike,
ike, 8=very much like and 9=extremely like.

The t b solalcs were identified as L. plantarum1 based on sugar profiles with
99.9% arity using API 50 CHL kit (Table 6). The best three LABs (AlO1, AlO2

and AU2) that have the ability to produce desirable smell characteristic.
Phenotypically the isolates were pre-identified as L. plantaruml with T. index ranged

between 0.69 to 0.73 by API CHL method. The main difference between the three
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LABs were the ability to ferment a-Methyl-D- mannoside, a-Methyl-D-glucoside,

cellobiose, melezitose, amidon, B-gentiobiose, D-lyxose and gluconate.

TABLE 6: Carbohydrates Fermentation by Lactic Acid Bacteria Isolatesc\:s API 50

CHL Identification System.

LAB isolatci z

Carbon source LAB ALO1 LABA AB AU2

Control - ' g

(1) Glycerol : sl \d, ~3'

(2) Erythritol - - -

(3) D-Arabinose - é- P 4 'Y-'{"
N

(4) L-Arabinose i i \ S?

(5) Ribose &t
(6) D-Xylose \ \ . -ko .
(7) L-Xylose %% ﬁ>21§ 2
(8) Adonitol - ) 0
(9) B-Methyl-xyloside Y} ,Aj \A_ 2
(10) Galactose % :{1.'<? + +
(11) D-Glucose &\ @ + 40%() + +
(12) D-Fructos AN 4+ 4
(13) D-Manub\ l ?o’l (::po = +
(14) L-S Q’ P b')t N : B
(15) Iml e ™ : i
(16 citol \0" - 2 :
%silol 5 5 .
@Mannilol + + 45
(19) Sorbitol + + i

(20)a-Methyl-D- mannoside + - aF




Continue from page 41

(21) a-Methyl-D-Glucoside - - i

(23) Amygdaline + 3 T

(24) Arbutine + i it Yv
(25) Esculine + + %
(26) Salicine + + .&

(27) Cellobiose = i Y-m

(28) Maltose + + ik

(29) Lactose + Y' ;

(30) Melibiose + {d

(fl) S‘Lchlla1~i)se + J '4"(:’3"
(32) Trehalose + + =\
(33) Inulin ; T < <

(34) Melezitose PNV ? QS._
(35) DRaffinose \(C) é< "
(36) Amidon %—i— ;\,
(37) Glycogeéne % ]
(38) Xylitol N
(39) B-Gentiobiose %Y. :u.l 0 + :
wbves o A
; & S
(42) D-Tagat N O

(43) D-F l‘?"'(f) - -
NN VAN S ' |

(44) L-I b 4 - = =
(45) bitol \0.) - 5 i
: Xrabitol > - <
luconate 5 L +

2 Ceto-gluconate - - €

(49) 5 Ceto-gluconate - - -
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3.3.6 Genotypic Identification of LAB

The phenotyphic identification was further confirmed utilizing typic
identification. After PCR amplificationresulted to clear bands of all thgi ?e‘sgwith
approximate molecular weight 1400 bp. BLASTING analysis sequ&n the NCBI
confirmed that allochothonous isolates AlO1 (home-made yog rRa.s identified as

L. plantarum, allochothonous ALO2 (raw milk) was gdeNticd as L. pentosus,

1der 1W plantarum
*
e\

autochthonous AU2 (pre-fermented chili mash) isolates

T
FIGURE 6: DNA bands of LAB on the '056@ using primers

g;é reverse: (3-

AU?2 (Lane 3).

DNA laddgr

10000bp ===

1400 bp  smeemens
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3.3.7 Changes in Microbial Profile, pH and Titratable Acidity of Spontancous

Fermentation
X

Generally, the TPC for aerobic bacteria, LAB, yeast and mold coult o aneous
fermented chili mash increased during 28 day fermentation (Floule lrom the
figure, LAB increased significantly (p<0.05) from logio 2. ¥10 after 7days
fermentation and remained at logio 7.47 during 28 days f txon TPC and mold
and yeast count increased significantly (p<0.05) from 19 o lel 14 days
and became the dominant microorganism after 28 t wag al ots \d that a

slight decreased in pH of fermented chili mash h

days fermentation, remained the same un

(p<0.05) to pH 3.8 after 28 days 1um> tatior (l“' able acidity as lactic

N,
acid (g/L) of fermented chili mash |} d sfightly fron to 0.5 after 7 days and

erm ntatgkthm increased significantly

remained at this concentration u da)f

77
@v

s [AB
m TPC \

_®Mold and Yeast

Log 10 cfu/m]

0 14 28
Fermentation Time (Days)
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FIGURE 8: pH and Titratable Acidity of Spontaneous Fermentation.
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Lactic acid bacteria is known aswy pro,ﬁuc nig_@ganism. It has the ability to

modify the flavor of any 1‘erme:able% ’efﬁh as cheese, sausage, fermented
sauces, and fermented v& es (Shagkt ab 08; Smitt et al., 2005). This study
|
¢
namn y"AE(J)(? , ALO2 and AU2 produced acceptable
\

3.4 DISCUSSION

-/

showed that three LA@H@
flavor of fermcnt@i' ma‘srb-)ﬂ& h@ic score between 5.44 and 6.44, 5.78 and

N
7.44 and 5.0 6.99, respectﬁfay for both pasteurized and non-pasteurized

%

conditiog. fermented chili mash with intense sourness, sweet, flower and fruity
flavor sgated high in QDA test. However, fermented chili mash inoculated with
AUI, AU3 and ALO3 were evaluated as yeasty, moldy, stinky and raw chili flavor

and were rated low by the panelists (Figure 4 and 5: Table 5). The results showed

flavor of fermented chili mash was affected by LAB used as similarly observed by
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Andreja et al. (2012); Di Cagno et al. (2008) flavor of fermented foods are dependent

on the type microbes used to initiate the fermentation.

Normally, researchers are interested to apply allochthonous starter ex out

fermentation. This is because allocthonous starter especially from dﬁ*ources can
modify the flavor profile of fermented food (Chen et al., 20006). L.msus that was
isolated from autochthonous sources isolated from yogurt andYnnilk improved the
odor of fermented cheese and yoghurt (Pan et al., 2014; iedl a ,ZOO’ . Similarly,

| ]
autochthonous L. plantarum isolated from sauerkrauffegen inofulat d'in abbage

juice, cougrette juice, tomato juice and pumpkin v r% m@ odor that
are acceptable among the panelists after fegm wimin h @m]dova et al.,

Q
&L@') which has been

2006). Interestingly to note that allochthon 153 %

isolated from raw milk sources has t% llw [0 uce}hc acceptable odor of
L] Ql
“ s S

fermented chili mash.
( §
o‘ f &
@)

It is known that LABs arclav p1®mlc @amsms and are responsible for the

b1

characteristic flavor 0% enied®pr en et al., 2006). L. plantarum and L.
Q! \(,J ‘
brevis are the m% 1 phdt uu@'\ctlc acid as indispensible constituent of

particular fla hi & Zou 70@" Chao et al. (2008) observed that flavor

N

developmg tinky tofu brines was the combined interactions of 7 different genera

W

I

2 species of indigenous Lactobacillus, Lactococcus, Leuconostoc,

Pediococcus, Streptococcus and Weisella. Marshall (1987) pointed that bother types
of LAB such Leuconostocmesentroides ssp. cremoris and Leoconostoc lactis were the
aroma producer microorganism. Thus, LABs are beneficial microbes that contribute to

food organoleptic attributes.
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Indeed LAB inoculated fermented chili mash showed rapid decreased in pH after 3
days fermentation as observed in fermented chili mash inoculated with AU2, and
ALO1 and ALO?2 isolates (Figure 2 and 3). These LAB inoculated to pgsteurized
fermented chili mash scored high degree of sourness as evaluted by the cn) s. Both
volatile and non-volatile acid contributed to the sourness odoraﬂi‘*aled to the
decrease in pH (Marené, 2013). However, non-pasteurized Qgred chili mash
without LAB inoculation (control) scored higher in ‘0\?% odor (Figure 35)

: Wteurized and

L4
non-pasteurized fermented chili mash without LAB s@gd lowfin i d’n@.ore that

compared with pre-pasteurized fermented chili mash (

27

ranged between 3.22 to 3.33 (Table 5). The differ?g n p{ ancgaumess may

1tedSuli mash during

&

&Qin non-pasteurised
& N ~

@d by different types of

resulted from the types of microorganism ewl n

IC
fermentation. Spontaneous fermentation praees

fermented chili mash due to successiv
microorganisms under non-contr, MC()' s

.. . | [ Q : : z
for 15 min caused natural ﬂ% uctlo} in 'gu% c surfaces (Aamir et al., 2013).
This lead to lower com&\l befwe

reduction were OE% ? é\
The nm@ccurring microbes are able to initiate spontancous fermentation

(Plc®a. 2007) whereby there is interplay between LAB, natural flora and yeast.
This study showed that LAB naturally presents in chili mash (around logio 2 cfu/g)
increased gradually through 28 days fermentation (Figure 7). This showed that LAB
has the ability to adapt with the chili substrate made the number to increase parallel

with fermentation time (D1 Cagno et al., 2008). This observation was similar to that
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observed with natural black olives fermentation that showed gradual increase of lactic
acid bacteria from logo 2.8 and increased significantly to logio 8.9 after 14 days under
ambient temperature and 6% salt concentration (Tassou et al., 2002). LA E count is
normally low in the range of logio 2 and increased to logio 7 depend@} type of
flora present during fermentation (Di Cagno et al., 2011a; Bourdi*t al., 2012).
The most predominant species that normally present in vegeta@ntaﬁon are/L.

plantarum, Leuconostoc mesentroides, L. pentosus, L. lac isw. curvatis (Kim &

euco OISIO 1esentroides
L4

s fermahtati n' f ved by

Chun, 2005). It was reported that in vegetable ferment
and P. pentosaceus are present at during initial

combination of L. maltaromicus and L. bavaricu:
(Plengvidhya, 2004). CV

Phenotypic identification of the %Jsohtes u@ the desirable flavor
characteristics of fermented chilj m%:l}s'll OééL system as L. plantarum 1

CCK;@ inag Yyt later stage

=
r
&

)

with 99.9% similarity. Using% 0 CHE sy, ’IHQ phenotypic characterization is
sufficient for a rough ch&\zali&n ) hot (;Iéunequivocal identification purposes

CN ; o
(Montel et al., 1991 s ukedu ',.!hm;%!ferize the isolates based on substrate
Q&\’GI’, for identification of the isolate the

utilization such woh}baﬂ
Nl

genotypic chgra§erization using\qums-S and 16S-R sequence is preferred
(Maryam et ? 2013), and the isolated ALO1 was identified as L. plantarum, ALO2

as L.qeniofuws and AU2 L. plantarum.
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35 CONCLUSIONS

In conclusion, sources of starters either authocthonous or allocthonous can g used to
ferment chili mash since both sources of isolates have their own char&} ic odor
profile and pH reduction. Fermented chili mash can be produced“CYtgr from pre-
pasteurized or non-pasteurized chili sample. QDA test revealed%xxed chili mash

that is acceptable by consumer’s preference have an int;nsWell in sour, sweet,

flowery and fruity smell. Sample that intense in yeast 1 s th&’i raw smell
| ]

were not desirable by consumers’ preference. Ferment®¥aghili nfash fi'h.gquc odor
profile can be generated by inoculating al no{ )lamg;{m ALOLl,

p/a}gzg'\um AU?2. These

allochthonous L. pentosus ALO2 and aulochto st

I

.
LABs are potentially useful to be ingcula m.Kf 11;&<pchili for industrial
;, N

production. % 0 4 $
\E Aj S
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