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n1sUszliun1suLnaINNaNe Lactobacillus plantarum (TISTR 864, TISTR 877)
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a

3.5 - 3.6 wazilUTunas TA 9g521319 0.8 - 0.9% Fsdieqnei
asusin Tadundnsusidudnaindedud Jufinszesinan
Tun1suitn Tneen pH uavuSuna TA fenan T duae1eda
ffaunanegedudnnindeavandnlaeissssuenf
fpasanuarldnzuuugafignannsaae UMIEENSY
Ms¥aAn pH Jnanihdudnnadeudmerdesin
pH (@%@ Sartorius 3u Docu-pH+ Meter) Saflgaungiivies
MsmU3ne TA ¥hnnadsves AOAC (2019) Tnedinridy
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AnnalieIuaysuins 5 daddns ldluriaguuunauin 250
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Wy USunas 25 fadans vieaflueduimau 2 — 3 viea lnnse
melaidoulansonlanidudu 0.1 uesuea aulsansazaned
yuyasiu 3 3unit Guiinuesledoulansenloddly
a1y TA Aadu % nsauanin Aeaunns
FTUA
N x V1 x 90.8 x 100
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Preparing 1 kg of mustard leaf, cleaning, take out the leaves, washing, airing
g
Take the first step of squeezing: sprinkle 200 g of table salt on mustard leaf,

squeezing, wash 2 times, gather together, squeeze the water out

Take the second step of squeezing: sprinkle 100 g of table salt on mustard leaf,

squeezing, wash 2 times, gather together, squeeze the water out

Take the third step of squeezing: sprinkle 50 ¢ of table salt on mustard leaf,
squeezing, add 200 mL of water, soaking 20 min
g
Wash 2 times, gather together, squeeze the water out, add 8 ¢ of sugar,

add 2 g of mDnPsodium glutamate

[ I [ 1

No added powder Add 1 g of Add 1 g of Add 05 g of powder
powder inoculum powder inoculum inoculum LPB64 mix
LP864 LP877 with 0.5 g of LPBT7

(Treatment 2) (Treatment 3) (Treatment 4)

inoculum
(Control sample)
(Treatment 1)

Mix together

g
Put in the container, add 400 mL of cooked rice water (cooked rice water: cook 200 g of
rice / 2000 mL of water)
4
Sealing the container, incubate in incubator at 37 °C until the end-paint

fermentation

g
Sorm Pak Kad Keaw Plee products

4

Sampling the sample to quality analysis

Fig. 1 Procedural flowchart to produce Som Pak Kad Kaew Plee samples.
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13991989A%988 10 Wi (Ten-fold serial dilutions) fiu
arsazareleifsunaalsdidudu 0.85% (W) ga
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nIauanRnl¥emsIasalio MRS agar (§%a Himedia,
India) Yluunfigamgil 37 °C uu 48 T fuduny
Talaflunumwizide wazsionunady  Senlalail/
n3u (log CFU/9)
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Usziiuniseeuiumadssamduda lngldduslne
ludldrinunisilndusiuay 35 au Uszidulugiu
dnwairUsnng (Ransananmsiifivies dlidadn) ndu
Ro15an97nnAuninvesinees) sanR Me15a191n
sa3en) (oduda @arsanannanunsey liduas)
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scale fmuslvinziuu 1 Ao liveusnilan azuuu 9
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ananldlun1side
N1TIATIENAUAINNNNIEATNLALNIYEUNTE
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Design (CRD) ¥1NN1391aaad 3 91 N1INaaaun1euszay

FUE MIULNUNITNAABILUU Randomized Complete
Block Design (RCBD) Téinaaoudulu Block S1uaug
NAAOUTN 35 AU NTIATILRAINAT ATIZAAIAIN
wUsUTIUN9E@DALAE Analysis of variance (ANOVA)
LazIsuifisumnuuansavesaadesEninngy
naanilaeldArai@ Duncan’s multiple range test
(DMRT) fiseduifad1fyneada 0.05 dreluswnsu
a1 L%ﬁ]g"d 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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fszggmanidn 72 Falus dudndnnialienuans 4 gas

X

161 pH 98381319 3.56 — 3.63 @0AARBINUNINTFIY

]
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NARAUY
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fisveznaniien pH fagagfnsninduiian vneidudn
AnmadeiudivinlaeiSsssund dsveznaniien pH
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Xiang et al. (2020) finuiszwiamindnaasaniuge
né&udo L plantarum LPO6T \fissanetusifivanie
Ui Weissella cibaria WCO18 asalsiAn pH
anaseE IS ITEIIamin 0 - 72 F3lwe (7.88 - 7.58
f4.3.55 - 3.45) Fauandliiiuiindndeidusans
daasulAAnN Tz UIUNITIULNUDATNYDIA1TO1 T
Tunsudndnaes Tuvassdi Zhang et al. (2021) 518974
11 nsudniadnnialeaUdlaeissssnanad Tudas
S¥8EUINYDINTITNIN 30 TU A1 pH ABY 9 anas BY
5¥WIN4 5.5 - 5.28 uaranayil 4.01 lonsinuiu 40 -
60 u U3unas TA vesdudnnadeaddia 4 gns dn1s
Wasuwassgninenisviin (Fig. 3 8) TneU3una TA
\industs 4 gms aonadostiudn pH flanas (Fig. 3 (A)
ansiininlaniBossund gusfindnlnetadunditons
LP864 gnsfinsinlasiadundnions LP877 uazgnsd
winlneiasunandonmansewing LP864 ua LP8T7

a o

fszeziiannusunn TA fgagdinivdn (0.8 - 0.9%)

]

Wi 96 72 60 wag 72 H2lus anud1au fellszesiiani

a o

WAllpUAUIZEZIAaINAY pH B3gnefnIInd

L]

HBNTTIATILIRUN TN NNIEN T
1 =l v v U = = U
Ardvaanulunarluduinninledaua wanesa
Table 1 Fanud A1 L* vasiulududnidesuansd gns
Ldunnenaiunneadi (P>0.05) deegsening 35.32 -
37.26 LAASDSHAWY duAn a* vaenuUlUANNNNIATE)
Uana 4 gas ldunnsneiunneadia (P>0.05) luldeaiu

A19g5¥1319 0.22 - 0.80 wanataldnndntioy way

(A)

pH
MW B w o =

—=—Natural fermentation

—=—Fermentation by LP864
% Fermentation by LP864+LFBTT

~Fermentation by LPBTT

0 12 24 36 a8 60 72 84 96
Time (hours)

o Natural fermentation o Fermentation by LP864

—&Fermentation by LPBT7

—sFermentation by LPB64+LPETT

04

TA (% Lactic acid)

Time (hours)
Fig. 3 Changes in pH value (A) and TA amount (B) of Som Pak Kad Keaw Plee

samples during fermentation.

A1 b* vasnulududnninl@eduiing 4 gas fiAey

Y

581319 20.79 - 25.54 uansfadldmaes muluduinnie
WerUdansnminlaeiaSunayeninausening LP864

uaz LP877 fiAn b* geflanuansineanngnsdu 4 (P<0.05)

oA 1A

wWaTNUIN ANdvedluduinninleduddenndeenuaid

AMulududnnialenld Teean L* vesludunnidedva

i1 4 gns lsiusnansiuneadd (P>0.05) fAdu fideg
5¥MI19 21.14 - 24.55 daudn a* vesluduinninden
AT 4 gms Liunndeiuniaadn (P>0.05) Fauns
dntios fA1egsening 0.95 - 1.19 uavA b* vadludy
fnmadenuaia 4 gus Saoudhavdes fdegspming
13.57 - 17.17 luduinniadedgnsiminlaoiadund
onamauszying LP86d uay LPTT fifn b* gendngnsd
sinlapTBsTuIA (P<0.05) arn b* wpsitaiuluuas
TuduinnaiBruagnsiindnlaeiasund wdensua
ﬁﬁmﬁamazﬁmqmdﬁqmﬁu q Wadenadunauiain
Uszﬁm%mwmaaﬂ’]ﬂ%ﬂé‘]L?z‘}lamauﬁLﬁmﬂmmwms%ﬁﬂ

F9lUTUNBUNISNINENABIRELAANT VA UBUASE

v
a a o

9131fina1nUfise1duinia (Browning reaction)

TagtanizgUisenfiiannnuiainnisesndlag
ansUsznevilusalaofiieulvinduwediiueasendina
(Polyphenol oxidase, PPO) tlu fai3sUfjAsen (Sapers,

1993) uarUffzenduiniaanunsagnuzasnisiinlaann
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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

" 0.80 + 0.24 0.75 £ 0.55

b* 21.25 + 337° 20.79 + 1.90°
Color value of leaves

L*e 21.26 + 1.68 2240 + 1.99

" 1.14 + 0.60 1.19 £ 0.20

b* 13.57 + 2.38" 15.33 + 1.22%
Texture of petioles

Firmness (N)™ 57.86 + 7.76 64.97 + 2.79

Toughness (N.sec)™ 58.27 £ 5.53 61.18 + 2.78

3570 + 1.76 3532 +3.63
0.22 £ 0.37 0.75 £ 1.55
21.02 + 1.30° 25.54 + 1.95°
24.55 + 1.12 21.14 + 2.65
0.95 + 0.35 1.40 + 0.13
14.74 + 1.70°° 17.17 + 1.66%
58.46 + 6.02 62.65 + 6.65
59.45 + 6.43 61.19 + 6.61

All values are the mean + SD.

2P 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)..

a15Usznauiiuean (Arab et al,, 2011) 2915189 1UVBS
Septembre-Malaterre, et al. (2018) 1951891431015
nindnaeameuwuaiiiieaiansawanin toulednglad
wa (Glucosidase) indnanuuaiiseadiensauanin

a

danalviarsusznauiluedniidegludnaesaunsagn

Y

a

Fauvasluiduansuszneufluedndidgninisdanan
a1ansnidneyyadasy (Radical scavenging) lad duwa
somsvasmaiaUfizedtnma uanuduivdes
wAEANAAINA1ISIEEAARIULIATFILENANNTIULAY
ipsugLTLIesinaes Ainnanesiiidvdouasd
anla SroifiuamAImvesinn1nnes (Zhang et al,
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2019)
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log CFU/g $munuuuaiideranunvesduinnindoiua
gnsivinlagFsssuvdsisruiudiliunndafudy
r;‘ifﬂmm%EnﬂﬁqmﬁmﬁﬂimLa'%zmé’%%am aifona
ilesnanszeznanmvsindudnniadeiudgmsivin
Tne3TsssumAdszozinaiuiuds 96 Falus viliinns
WiniulnvesuuniBoiatustniminuazdsnaldd
$raunuafiSenuaiuty vasfisuudaduay
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03 Twaudesningasiiviinlagitsssumni (P<0.05)
duinniadealdgesiindnlaeaiundidonsiid o
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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 + LP877

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° 4.75 + 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).

318911883 Abouloifa et al. (2021) fisssuing e
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wilnuan Sallnuaudfduingfudenesssui (Food
bio-preservative) g L. plantarum 23, 46, 49, 61, 62,
71, 72 Algvhmsfausnunainuznenudnivssananm
geluntsdufadad (Candida pelliculosa uas
Rhodotorula sp.) & @& ¢ 51 (Aspergillus niger,
Penicillium sp., Fusarium oxysporum Wa ¥ Rhizopus
sp.) 91 Wei et al. (2020) Ts1891u31 L. plantarum
13M5 AifAuennanemsninitudiosdiusansamly
nsvianegau (Patulin) Suduansfivainsiligeds
43.8% vilenvnsminiinanainnddesnaniiaan
Uaoads d1udiuiunuaiissasiansauanfinyaydy
s"IﬂmmL%mﬂﬁqmﬁuﬁﬂima%%ﬁiimwaﬁﬁ%muhi
LL@ﬂﬁiNﬁ’UgﬁmﬁmﬁﬂImLa%mm’hLﬁ'?'?amﬁu’q 3 gn3 (P>
0.05) lngdldnuIuegsyning 8.46 - 8.74 log CFU/g &y
s"IﬂmmL%’Jﬂﬁqmﬁuﬂﬂimai'ﬁﬁiimwaﬁﬁmaul,mﬂﬁﬁa
afansauaniniidoudnegs udliunnsnsfugasiviin
Tnoiasunddens wileraflosnansseznainismin
dunniadaagnsiindinlaeiBsssuvAtssoziom
msnsiniiung lrinsesgdulnvesuaiiSeadng
nsauandnivt szt Tnenuafiieadnansaua
aRnLugdunigitunumlunsusindnaesfiendenns
wiinnqAun3dlusTsund dauuaiiGeairansauann
méflﬁwmmﬂi’mqauLLaxﬁﬁLﬂﬁa (Zhang et al., 2021)
dunnadeaUadinanii 4 gns Tnuuaiiseaing
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( Generally recognized as safe bacteria, GRAS)
(Kumoro et al,, 2020) 1o g Lawwuwmaﬁuﬁ:‘uad
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plantarum o dulnslulefin (Probiotic) §a1du
QauvEEnTustleviiesnenie dreduaiussuugiduiu
wazn1sdesa mstiduuni (Wei et al, 2020) wag
Usgniansznsnanssagy atuil 346 we. 2555 14
szunslilnstulednluems astidnuaulnsluledin

néliiney auvdseylitesnin 6 log CFU/g
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INMINAFBUANIUYDUADAMANWULATY 9 D9
duinnaligaud (Table 3) wudt AzluuAuveUlay
delunndnuazeing 9 Adnusgrinsdudinniadea
ansfiviinlneiaiundidonaia 3 gns Aududnninde:
Uagnsindinlag Ssssund liuanersiumaada (P>
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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 7.63 +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 £ 1.40 717 +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).
a5UunanisIdY Arab, F., Alemzadeh, I, & Maghsoudi, V. (2011).

nnwadildannsineid ansoasuldindtons
LP864 o LP877 vide LP864 naufu LP877 Suwildiuiid
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v
v A
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&
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537095 FreannisiadgiAvlnvesdaduaz s lnglaniznad
\ors LP864 nauify LPS77 vinlsifaduays anaseydl 4.75
log CFU/g sauviadsdenalifuundli3oadrensananingadu
QAuvEgintsuugs nslamizndtons PAS6A fid1uu
LLUﬂﬁL%EJﬁ%NﬂﬁmLaﬂaﬂagJ:ﬁ 8.74 log CFU/g n1sLasunan
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ABSTRACT
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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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