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n1sUszliun1suLnaINNaNTe Lactobacillus plantarum (TISTR 864, TISTR 877)
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vivdudn Tdun fuvon newanud dnudeu dnniaviuas
Fnnaifeaud dudndadundniusidnaeasianiada
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aenugdunsd aniIdemainemaniwasimalulagun
Ustinalne Sogauildlunmsudeduinnadenua fe indedy
wmanse Tululed sungenu 4113 wasdnmaideiUa
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NITHENNE UG08

Senanndndenaiaudaunain Phuapaiboon (2016)
Tnedewde (Subculture) LP864 waz LP877 aslugwnsinan
MRS broth (% Himedia, India) U311a1s 360 fiadans lng
Wnadlulutsun 3% (vv) ihluoulugumieiigungd 37
°C wu 21 Falus thnddeilaludusissinnasnoude
in3eadunissnnazneu (@ve SIGMA JU 2-16KL) ilausn
\wadiAnuisa 10,000 59U/ gaumgdl 4 °C w5 wIdl
wveawmarauladuuneanuaztine nouwad i laluLA
arsavanslafeunaolsdidudy 0.85% (w/iv) Uuns 18
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Fradritriunsamesladusina 150 n3u waztndusitu
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uiluun 9 vunafivasaide thleuludouauiou @e
Mermmert $u 14-03129) gamgil 45 °C uy 9 Falua e
néwtens thanussgldnivueitnatin Wusnuitonmgf 4
°C ndTons LP864 Sunuidewiiu 7.30 log CFU/g wa
Indideetunddons LP877 fidishuudewiiu 7.80 log
CFU/g
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Tun1s3demsell laAnwnn1sldnd iy ang LP864 way
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Randomized Design (CRD) & 4 Aanans (gn9) il
gnsi 1 dudnnednidesaninlagIsessuvd (Fegraniuam)
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Wanuaiilnmsald (Titratable acidity, TA) szm3nansindy
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wazlululeioungmam 2 n¥u
1

[ I I 1

i naunddons naunduions WAUNAWTRHI LP864
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(Frg1mIuan) (gws#h 2) (gnsil 3) LP877 0.5 ndu
(@nsii 1) (a3 @)

wa gy
ussyldnmuzyein @Wanhdudnind iidu 400 Daddns héudmweunn 41a1s 200
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Fig. 1 Procedural flowchart to produce Som Pak Kad Kaew

Plee samples.
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T30 uludl aud 89 (HDP/BS Batch No.11711)
Tnoasoudruluimyndssann 2 n§y Aumun
Uszana 1 - 2 Hadwns u1Ialksedin (Cutting force) &
w3asdlofiusena 5 Alansu Auidaata 10 fadluns/
9l sregnena 20 faduns Aaseiiduainanuuwiy
o (Firmness) wazananilea (Toughness) Tluusiay
1 ¥msingnas 10 fegha

2. MIAATILNAUNINNNAUNTE

AsI9LATIELUATLS e anun Saduays) uas
wuAlsEas1enIaLanan laeinnu3sves AOAC (1995)
Y1629¢79117 10 NTU LaIMIN1519 93190208 19
\3991909n55az 10 Wi (Ten-fold serial dilutions) fu
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fladans Ypasuuimihewnsidsadesimsatinus
THuvisuirsaindslsiaunsgiafmiivesiuuis nng

a L3 a a gj v dy 4’1
ATITLATITLUATILS BT anun Tt 1115 A 813 @ Plate
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count agar (PCA) (§ %o Himedia, India) ¥1lUy'u
gaumadl 37 °C w1y 48 Falus  AImsITIATIzsidad
wazsiidemmadeade Acidified potato dextrose agar
(PDA, pH 3.5) (8%a Himedia, India) tnlUuuigauvigd
25 °C WU 3 - 5 JU Lagn13n I AT IERLUATLSBES S
nsawandnldevnsiasais MRS agar (B%e Himedia,
India) YlUtnTigamgil 37 °C uu 48 Falus tudnay
Talafluaumieide wavsienunady Seonlelail/
n5u (log CFU/g)

3. NINAFBUNNUTEA AU

Uszillunmseausumelszamduda lngldjuslon
Walui LW unsinlusiuau 35 au Usziliulugiu
SnwairUsing Rnsananmsiamies dldad) ndu
@er5nnaunTnuesinees) sand (Ra1senan
sawTen) eduda @arsanananunseu Tudues)
wagamaulaysiy 1aeldis 9 - points hedonic
scale fmuslviazuuu 1 Ao luveunniiagn Azuuu 9

a
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Indundadusidudnninedvd dianizdiuiduiu
vasdudn luldurvesdudn dsnlddrenarainlig

NAFDUTNU TSI Lhanasa Fig. 2
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N153LATILYAAINNNNIEATNLAENIREUNTE
ATUUNUNITNAaBILUY Completely Randomized
Design (CRD) ¥11N137Aa84 341 NISNARDUNI
Uszammdula a1uliuUN1TMAaekuy Randomized
Complete Block Design (RCBD) 14w nadouduidu
Block 91U MAGBUTN 35 AU AITIATIEHAINAT
AR A1ANNLUTUIIUNISE@D A LAY Analysis of
variance (ANOVA) aziU3 g ulfig unuilani 1904
Al oszninang unnasslagldd1add Duncan’s
multiple range test (DMRT) i seAuiiaddayni1eadf
0.05f78lUsunsuanisagy SPSS version 13 for
Windows (SPSS Inc., Chicago, IL, USA)

Fig. 2 The product of Som Pak Kad Keaw Plee in a plastic

container.
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srernsnln 72 9alus gasindnlaeiasundiens
LP877 fifn pH 15uAU 5.92 Lavanaiogesaniiaudlan
Wu 3.61 dszeznisndn 60 92109 wazdasiiminlay

LASUNA WY DHINALTZIING LP86A Wag LP8T7 dA1 pH

a

\SuAY 5.87 uazanasraudiesiaisiaudandu 3.63
fisvogmandn 72 dalus dundnnaudenUdsi 4 gas
11fi1 pH 8¢ 581319 3.56 - 3.63 ABAAR DN ULINTFIY
wAnSauTiyuvy fNnInnes (unv.284/2547) fif el
Annaneiniunssuisnisnes da1 pH desldiiy 4.5
Tneduinnadedadfivdnlneasunddons LP877
fisveznaniien pH fageefnaninduiian vneitdudn
Annadeadfininlaeizsssuwd fszeznandien pH
fagngAnisminuiuiign aenndestun1sdnyivos
Xiang et al. (2020) finuinszninsndndnaesaaiugae
nduio L. plantarum LPO67 il Baanswusifeanie
shuffund e Weissella cibaria WC018 dawalvien pH
AnAsREITIAE TN 0 — 72 3lus (7.88 - 7.58
§13.55 - 3.45) euandliiiuiindndosdusanis
daasuliAnnTzuIUNITIUULNUIATUVDIA1T019 T
Tunsnsininaes luvaisd Zhang et al. (2021) 518914
11 nMsud ANl eaUalae 35 s55uv@ Tugag
5Y8EULINY0INTTNITN 30 TU A1 pH ABY 9 anas Y
$¥1919 5.5 - 5.28 Waganogi 4.01 Wondnuu 40 -
60 Su U3anas TA vesdudnnadenddia 4 gns dns
WasuuUassgninenisviin (Fig. 3 8) TneUsuia TA
Wuduste 4 gns @enAneaiuAl pH fianas (Fie. 3 (A)
qmﬁwﬁﬂimﬂiﬁﬁiiuma qmﬁmﬁmimma’%mﬁw’ﬁu@m
LP864 gsfininlneiaiundifens LP877 uazansi
winlpoiasunddenmanszning LP864 uaz LP8TT

a o

HszyzianiuTunu TA Bagaginiswin (0.8 - 0.9%)

q

W 96 72 60 way 72 F7lue auansiu Fedlsresiiai

a o

WllauAUITEZIAaINAY pH B39neRnIInd

A

HANITUATILVIAAN NN 1N IENIN
ArdvasnulukagluduinnialenUd uwanena

Table 1 @anuin A L* vesiuludusinidendaig gns

laluwansinaiunneadia (P>0.05) HAegsening 35.32 -

37.26 WARIDINAY d@uAn a* vasnuludunnninden

VA3 4 gns ladunndneiunieada (P>0.05) Wuldganu

1A198521719 0.22 — 0.80 wansdsldunnaniioy way

1]

(A)

pH

——Natural fermentation

—=—Fermentation by LP864

~Fermentation by LPBTT s Fermentation by LP864+LPBTT

L= T T Y - ]
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o Natural fermentation o Fermentation by LP864
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TA (% Lactic acid)
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Fig. 3 Changes in pH value (A) and TA amount (B) of Som Pak
Kad Keaw Plee samples during fermentation

v

A1 b* vesnulududnniadeaudns 4 gns dateg
33 20.79 - 25.54 uansdsiidimvaes Mulududnnig
FeuFgnsiiviinlneiaTundudensuansening LP86a
wag LP877 A1 b* qnﬁ'qml,mﬂm'ﬂwmqmgu g
(P<0.05) waznuin AdveslududnnialerUddenndos

' o

ardanuluduinniadedud Taean L* vasludusn

d&

a v

WeUane 4 @ns tuumansneaiuni1sada (P>0.05) dadwu

kY

TA1085¥1I19 21.14 — 24.55 @A a* YadbluAuRNNg

Y

L
€

v

WeaUane 4 ges Liuansneiunneadis (P>0.05) duns
dntdey flenogszning 0.95 - 1.19 uazen b* vasludy
fnnadenuaia 4 gus faroudhandes denogsuing
13,57 - 17.17 lududnniaderdgasindnlneiaiund
Wormanseying LP86a way LPSTT fAn b* geningmsi
miinlaeTBsTsuA (P<0.05) G b* wesitafnuluuay
Tuduinnindenddgnadvinlneaiund donma
ﬁﬁmﬁamasﬁmqaﬂdwqmﬁm 9 waeradunaunann
UsyAvsnmueanislindndonauiifiunmamnisun
g sludunouniamindnaesaziinnisivd suuasd
florafnanufAserduinia Browning reaction)
TnslamzUfAseni fanuguiainnisesndlad
asUsznevilusalaeiiioulmingunediiueasendina
(Polyphenol oxidase, PPO) 1Ju AsaUfsen (Sapers,

1993) wazUAsenduinnaanaunsagnuzasnisinlaain
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Table 1 Color and texture analyses of Som Pak Kad Keaw Plee samples.

53

Treatment

Natural fermentation

Fermentation by LP864

Fermentation by LP877

Fermentation by LP864 + LP877

Color value of petioles

L*m 36.98 + 1.48 37.26 + 1.44 3570 £ 1.76 3532 + 3.63

a*™ 0.80 + 0.24 0.75 + 0.55 0.22 £ 0.37 0.75 + 1.55

b* 21.25 + 337" 20.79 + 1.90° 21.02 + 1.30° 25.54 + 1.95°
Color value of leaves

L*m 21.26 + 1.68 22.40 + 1.99 24.55 + 1.12 21.14 + 2.65

¥ 1.14 + 0.60 1.19 + 0.20 0.95 + 0.35 1.40 £ 0.13

b* 13.57 + 2.38° 1533 + 1.20%° 14.74 + 1.70*® 17.17 + 1.66°
Texture of petioles

Firmness (N)™ 57.86 + 7.76 64.97 + 2.79 58.46 + 6.02 62.65 + 6.65

Toughness (N.sec)™ 58.27 + 5.53 61.18 + 2.78 59.45 + 6.43 61.19 + 6.61

All values are the mean + SD.

® b Means values in the same row with different superscripts are significantly different (P<0.05).

" Means values in the same row are not significantly different (P>0.05)..

ansusenauiluean (Arab et al,, 2011) 9105189 UVB
Septembre-Malaterre, et al. (2018) 1951891431015
windneesmskuaiiseaiinsauanin eulesingled
wd (Glucosidase) 7inAnaNLUATIS aS19nTALEARN

a LY

danalviarsusenauiluednideyludnaesaiunsagn

Y

'
a a

FauvadluiBuansuszneufiuedndifigns medanan
a1unsnidneyyadasy (Radical scavenging) lad dewa
somsvaemainUfAzedtnma iuanududivies
WALANARINAEIERAATDITUNINTTIUNAIMNTIULAE
psuLTLIsEnaes Ainnanesiifidvdouasd
anbd szf'gmﬁ'uﬂmmwsuaqﬁ’ﬂmmm (Zhang et al.,
2019)

Snuaziiedudavesduinniadentd uansds
Table 1 ey Aeuniudouazenarumiisves
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Table 2 Microbiological quality of Som Pak Kad Keaw Plee samples.

Treatment

Natural fermentation

Fermentation by

LP864

Fermentation by

LP877

Fermentation by

LP864 + LP8TT

Total bacterial count 8.42 + 6.48
(log CFU/g)™

Yeast and mold count 5.78 + 3.52*
(log CFU/g)

Lactic acid bacteria count 8.69 + 6.48

(log CFU/g)™

8.69 + 6.56 8.67 + 6.48 8.50 + 6.41
5.01 +2.78° 4.89 + 2.36° 475 + 2.68°
8.74 + 6.57 8.62 + 5.76 8.46 + 6.44

All values are the mean + SD.

b Means values in the same row with different superscripts are significantly different (P<0.05).

" Means values in the same row are not significantly different (P>0.05).
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Table 3 Sensory acceptability of Som Pak Kad Keaw Plee samples.

\ Treatment
Natural fermentation Fermentation by LP864 Fermentation by LP877 Fermentation by LP864
+ LP877

Appearance™ 7.40 £ 1.54 763 +1.31 7.60 £ 1.31 7.40 £ 1.22
Odor™ 6.51 +2.01 6.20 + 2.04 6.74 £ 1.29 6.94 + 1.51
Taste™ 6.77 £1.93 6.46 £+ 1.72 6.63 £ 1.85 6.34 + 1.98
Texture™ 7.11+1.88 7.26 £ 1.40 7.7 £ 1.47 7.14 £1.42
Overall acceptance™ 6.86 + 1.83 6.89 + 1.62 7.26 £ 1.27 6.91 + 1.46

All values are the mean + SD.

" Means values in the same row are not significantly different (P>0.05).
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ABSTRACT
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Lactobacillus plantarum
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Lactobacillus plantarum
TISTR 877

The research aims to an evaluation of fermentation assisted by
Lactobacillus plantarum (TISTR 864, TISTR 877) on the quality of
Som Pak Kad Keaw Plee (northeast Thai pickled mustard). Powder
inoculum of L. plantarum TISTR 864 (LP864), L. plantarum TISTR
877 (LP877), and L. plantarum TISTR 864 mix with L. plantarum
TISTR 864 (LP864 mix with LP877) was prepared and used in the
production of Som Pak Kad Keaw Plee in 3 samples. The quality of
the sample was studied in comparison with natural fermentation
(control sample). The results revealed that fermentation by inoculum
of LP877 had a short fermentation time of only 60 h and natural
fermentation had the longest fermentation time of 96 h. Fermentation
by inoculum of 3 samples had lightness (L*) and redness (a*) no
difference with natural fermentation (P>0.05), whereas fermentation
by inoculum of LP864 mix with LP877 had yellowness (b*) higher
than other samples as b* of petioles and leaves was 25.54 and 17.17,
respectively. The firmness and toughness of fermentation by inoculum
of 3 samples were high between 58.46 — 64.97 N and 59.45 — 61.18
N.sec, respectively. The enumeration of total bacteria count and lactic
acid bacteria of fermentation by inoculum of 3 samples was not
different with natural fermentation (P>0.05). However, fermentation
by inoculum of 3 samples reduced the population of yeast and mold
lower than natural fermentation (P<0.05) especially fermentation by
inoculum of LP864 mix with LP877 had the lowest yeast and mold
population at 4.75 log CFU/g. The overall acceptance scores of
fermentation by inoculum of 3 samples were the like moderately.
Therefore, 3 samples of inoculum have a promising to be used in the
production of Som Pak Kad Keaw Plee.
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