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Fermentation is a folk wisdom used to extend the shelf life of food and make it taste better. In addition,
fermentation produces probiotic bacteria that are beneficial to the body. This research aims to study the effects of
fermentation on the physical and chemical characteristics, bioactive compounds, and antioxidant activity in bitter
bean(Parkia speciosa) and bamboo shoots (Dendrocalamus asper). Bitter bean and bamboo shoots were fermented
under controlled laboratory conditions using a brine solution consisting of 3 % salt and 40 % rice wash. The solution
was brought to a boil and allowed to cool before being poured over the prepared samples in sterile containers. The
fermentation process was carried out over a period of 14 days with the containers sealed. Bitter bean and bamboo
shoots were femented in a laboratory setting and compared with market-sourced fermented bitter bean and bamboo
shoots, as well as fresh bitter bean and bamboo shoots. The results showed that that fermentation led to decreased
lightness (L*) and yellowness (b*), but increased redness (a*). Additionally, fermentation reduced pH while increasing
ash and acid content compared to fresh bamboo shoots (p < 0.05). Furthermore, fermentation significantly boosted
antioxidant activity, total phenolic content, total tannins, GABA, and beta-carotene levels (p < 0.05). However, it caused
a significant reduction in vitamin C, chlorophyll A, B, and total chlorophyll levels (p < 0.05). In summary, fermenting bitter
bean and bamboo shoots affected the physical and chemical characteristics, as well as the bioactive compound and

antioxidant activity properties.
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a ' A a A o
Tuadon1sUaeunlaifuairzas laygzaaNHIRAIIRINAD
ludeslfiamiuszazasnssluriasaaiaaziidrnnusdng (L)
uazaN UL uFnied (b*) aasd wazidranuidudues (a*)
X 4 o4 Cme . aa
Wugawlalisunuazaese sl AYN19eia (p<0.05)
(Table 1) n3dtitasnnanluszaefiowloiuazansUsznay
P a 4 4 o v o o ° %
Aunadngadedantdfantiuassuianuainiaazvinle
n mma Al a X s .8, . .
Wadfisefmhesifiaduisildeanusiisuszuazenany
& A A AL & A a X
Wumrdodaaaduasiaiinnuiduiuadivuds (Rattanapanon,
2014)

NNIATIERNIILAT 3INAITNARBINITRNNABINKE
' A A A 'Y
dansilasunlainiaaivedrzae laggzaanldInnITRaN
aavlutasljudnisuszazasassluriosaarad pH NN
azaase warwulIunmnse wazlSunadgandndaiisuny
R=ABEA (p<0.05) (Table 1) lagilaiSouiiouazaantung
winaadludesdjuansussazaonasluiosaaia wudiazae
maaluﬁaaﬂﬁﬁ@miﬁﬂ%mmm@gaﬂjwama@mlu NoIaaNa
Tuwmuenan pH J61aaa9 (p<0.05) LilaIINATELIUM AN

a a6 a_ 4 o Y
aatlaadunignguuandnfiszinldmnslszneuanilulaasa
lugzaa ldud shana uaziondnfidusdldgnfowdu
nsauan@n uaznisfiszaaluiesy fudnsduamnsagenh
21aiadNnnYSunanie USunamtinanitna wasseaziian
mwﬁ‘nagﬂwﬁuaﬁmmzauﬁuL%mﬁuﬂ%ﬁmjuLmﬂﬁnmﬂﬂdﬂ
FemansanaanIaldunni (Charoensiri and Kongkhachuichai,

o A da
2008) 03 Panyoyai and Saejao (2024) 3183 BHNIUBILNADNY
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m'amwﬁmmzqmmwmaaniws‘hﬂ@]aaﬂgﬁa Tagwuin
USuaunfenuandrsnusasaz 2.5 9 7.5 lAanududuves
P ' o A v &a o a
nIANLANAINULAT T Bz AN LT IR nATNan U N
nsacuUSunuaae lsWasanas lasannszuaunIninyinld
iaanzidunsa Suarldaaalsflasidaouudadllagly
suflanaslud (Pheophorbind) (Pareek et al., 2017) U3unm
v d a X A a A 4
mewwgwuluama@aauwammnﬂimmmaaﬂlﬂumi
~ =< o & A o o &
aadfinsunsndudnldluilelfioveszzae d@nTudnaInes
wan@if (a, ) WUINREADRA FxABABINNHBIUUANIIUAL
fzaanasnniasaaa liianuuandsnuaenadssdinnie
Aaa A A A, v oA
&0 (p>0.05) (Table 1) difn 0.96 TadenAoud19gs udLilag
Twnudunansauas @1 pH '«J:Lﬁuvlﬁimma@aaﬁnmgma:
' M ' A A a Aed o A '
@1 pH @101 4.5 smLﬂuam's:m;aummasnmsww”lw
sunnLa3ey e (Rattanapanon, 2014)
AF o
§1708NONINTININ INMINARBINTRAINA DI
] { AF
HadanTllAsunladanseangnin1iiinnedazae lag
sraafidhumInainaasluiosl fudinisussazaaaainiinms
wud JUSunadanfiuddinitaraesa luameNaznanad
v a =y a a v
wuludualsiin (B-carotene) a1sinadn unuiinuazasdu
awaﬁai:ﬁmgaﬂdmmaa@ (p< 0.05) (Figure 1) 311N
JiazAnuialsiaIes HPLC wudn sasnunluazaaaadlu
v a v a { 1 na‘ J
wasl JuanmawudlSunanmunfiginitazaese MaAuiuuas
Usmmmn asanansiidunsaidndes (HY) lunszdu
AN uTadtan oy glutamate decarboxylase ¥inldlAans
wasunsanganiialiduniun SssanariiluTananuniiy
tal A k3 - 1 U v {
NN (Shep et al., 1999) TIRAAAADINUAIANUTUTUNRT
anafddszansnwlun3dugensauaz 50 (IC,) NdddLile
a Y A AA X 4
USumssdinanyadasznld1gidiu (Table CERT

= =l v a o v
WIsun U‘uama@aaluﬂmﬂgummiﬂuawa@aﬂuwamm@

Table 1 Physical and Chemical Quality Analysis of Bitter bean

wudszaenadlwiesUjuidn1sdusumiandng Jsum
Huwadn uazasduauyadas: gan’hama@aaluﬁamm@
nehanadiesananiaznmaninassluiasd Judniswunza
u,a:agiu’ﬁaqﬁqauﬁﬁl,l,aﬂﬁﬂmminwamﬂimm:ﬁﬂmﬁ@ms
L3 C 6 A = = 1 =) o
ga8lasIaiIveIntaTaaNTIIdnsUanddas waz/mIain
v a [ a5 ' a X
IAAansasiaszhansaangninisdinindls 9 tAudu
(Katina et al., 2007; Dordevi€ et al., 2010; Hur et al., 2014)
fnninInanasdazyinliisasveirzaadoualrinsunInGy
A ) &R o o & A &
aaanfan I lueradssa1avinliioas L an AN I NI ULRZ AT
Q€ ' a a U a
20NNINTININ 1B% USurailuadn F1IeNUBUNADAIE
- . o X
WNUHK BAZIUAILALINIY FIRINITAOENNIINLTAR LANINT 1
NINFTADRA WAVAINIRINADANNTUTUVBILA TN LT
-4 Lo A A a e A o )
Iuwagnuriauadiy wAlsNuasaNNYITDI FAIEMIRNNUAE
fanssuvasioulodlusowuiadunid (hasanianlesd
yrerfialdadeniIanaunlifiiness (Rattanapanon, 2014;
Zhao et al., 2021)
INMINABBIL AU LA TINTAIRNaYIN IR E TA1
a 2 |a P a 9 a A &
auyadase MNDUTumaAuedn wazUua TN AT
P o o a o
DINDAANDINUINBIVIYVAI Miller and Rice-Evans (1997)
TPIUIIRRINITUIRMIRNNATITHUS U i ueansnua
2 ¥ " . - & 2 ¥
wauLLa:ﬁqwﬂumsmuawaaasuwwu ANILANY WU 4
msmuawaam:mmﬂuwama’mmnwwumaaﬂimm
#13U5snauAUsaNNINNG NIRINBITUNITITLVDS
. . o ' o .
Kuaznierewicz et al. (2008) TINBNWINTMIRANVBINERALA
ﬁidNa@iamnﬁmﬂ%mmmiﬁ'\uaggaﬁmz LAZAITRANABS
FINAADNNTRARIVBIUSN AT UT FaAARBINLINWITLVDS
Di Cargo et al. (2011) Ta9winIaniudazlaanadiarinnng

o &
LTS T e e LPSTi )

Fermented bitter bean Fermented bitter bean
Analysis Bitter bean
(laboratory) (local market)

L 60.51+0.187 56.87+0.27° 60.980.16%

Color a -18.35+0.17° -4.17+0.04% -4.09+0.09%
b’ 36.01+0.68° 31.25£0.03° 26.84+0.22°

pH 5.34+0.01° 3.4610.01° 3.860.02°
Total acidity (% DW.) 0.3740.15° 15.28+0.84° 4.870.04°
Water activity (a,) " 0.96+0.00 0.96+0.00 0.96+0.00
Ash (% DW.) 4.53+0.15° 21.09+0.98° 24.14+1.56°
Chlorophyll (mg/ml) A 0.29+0.012 0.05+0.01° 0.13£0.01°
B 0.48+0.01° 0.0310.01°¢ 0.07+0.02°

Total 0.77+0.01° 0.09+0.02¢ 0.200.03°

Treatments with the superscript @®¢-) in each row were significantly different (p<0.05)

ns = not significantly different
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Table 2 DPPH scavenging activity, IC5, and Flavonoid of Bitter bean

Fermented bitter bean Fermented bitter bean

Analysis Bitter bean
(laboratory) (local market)

DPPH scavenging activity (%) 77.72+0.12° 84.10+0.43° 81.37+1.18°
ICs (Mmg/ml) 138.11+0.40° 40.30+0.62° 40.50+0.45°
Flavonoid (mg/100) g Apigenin Nd Nd Nd
DW.) Hesperetin Nd Nd Nd

Kaemferol Nd Nd Nd

Luteolin Nd Nd Nd

Myricetin Nd Nd Nd

Naringenin Nd Nd Nd

Querecitin Nd Nd Nd

Treatments with the superscript @°°) in each row were significantly different (p<0.05)

IC5, = the concentration value at which the extract has 50% inhibitory efficiency, Nd fa Not detected

M Bitter bean ™ Fermented bitter bean (laboratory) ™ Fermented bitter bean (local market)

2200 A

2000 -

1800 +

1600 +

1400 +

1200 +

1000 +

Vitamin C Total phenolic
(mg/100g DW) (mg GAE/100g extract)

(mg/100g DW)

B-carotene Tannin
(mg/100g DW) (mg tannic/100g extract)

Figure 1 Bioactive compound of Bitter bean and fermented bitter bean.
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3.1.2 NANITUATIEHNII NIYNTIN LAY §1398NND

NNTININ LLN:’H’)?@T’I%Byyﬂsﬁiﬁﬂlé)\iﬂﬁaIZJ\IquJ'@N

HAMIILATZANIM NN 1ad uazs1saangndna
FamwuazmIduauyadaizraania il udinaninanas 3
Mu Usenaume MIaNzANIEInIeAIN 1adl Laza1T
aangnameinn uazmIueuyadaIzTa el lHag

MINATIEHNIINBATN IINNTNARBINTRINAB
fnadamaiouudasduasmieldinas Taowieldliasfinm
maninassluiasl fidnsuaznialdeaslurasaaiaaziid
auRdg (L) wazanuduiiniad (b*) aaas wasidiaanu
Wuiuas (a*) LﬁugaifmﬁaLﬁﬂuﬁuwuavl,uwlbima@ ag9d
wudeynaahia (p<0.05) (Table 3) TanaSouifiounvia'ld
THnsnasluripsnaraiidnanuiduiuas (a%) wazdranudug

Wi (b*) gandnaldaasludasl judnns deranuaineg

v ¥
A

(L*) én31 od98nu&AnI9EDa (p<0.05) NIBLABINIIN
' ' a a_ & 1
Tunsaldlsasdionloduazansuszneviludndaletan
a4 My e oo  dea mma At Ny
waen Husssudanuameazinldiiadjisenfhenaiedn

=3 ° v 1 a IS = = =
FamlAdranuainsanasuazdaranuidufuasuazfinio
a £ A A
\WiNYn (Rattanapanon, 2014) N133LaTNEwN19LAL 1A
o a ' A ~ ' '
nasasMIninaaslinadamaUfsuulaimaaivasnia i
a9 lagnialdldasndiunisnadnesslukasd jianisuas
niba lalnasluriasaaradl pH fdgnin wie ladmauasduSunm
na wazihgandudafisunuwialdliasse (p< 0.05) dwid
' i a ' o aa A a a ' )
i a, hifanuuandranunezda lasdaiSouiisunialsl
Tdasfiirunisnainassluissdfuanisuaznie ldaaslu
asaa1a wuinnie bl liasnasluriesaanalvSurmnsadn
ndmse lafliesludesd §idns luvmeian pH Ja1aaas

(p<0.05) HHasannIzuIuMIMINAadlasRunIdnguuandn
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Az lwasUsznavanslulaiasaluniald laud sihans was
iantnfduasidgnldswduniauandn (Charoensiri and
o A v d A X v
Kongkhachuichai, 2008) dwiuidSanauifiiiugeduluniall
a a A A a & o
aaddnavInUSu N anlglunisaasinmsunsnduetnll
luiitaiiavasnva el
Qf = >
§1728NONFTNITININ ININNINARBINTRNNABIN
| A af a ' '
nadamsilasuutaianseangninedinin veane ladlias
Tagnie lildasndunsninassludesdfudnisuazwielal
lrinsaasluripsnana wuindusunadonsing dininnveladle
avma Iwpmenne lfliasaasluiosaaauasluiasdfianns
wy ®17UsznauAnadn Usunmunuiu LLazmsﬁmawaSm:
fidrgandinialdlsiasaa (p<0.05)(Table 4) (Ficture 2) lan
MNMINATIERIILLATEI HPLC wudansniun e lallias
o A e A a A & ' ' @
aadlukasd judnaddsuimasmuifigsiundimialiae
a X ’~ Aa o o
nsRNdnzaslsurmnu lugnizninisdsudranudue
n3a-614 (pH) asnnanzfidunsadnien (HY) lunszdu
AIvinawueddulod glutamate decarboxylase vinl#iAinn1s
Lﬂaﬂum@ﬂgmﬁﬂvl,ﬂl,ﬂumm Faganar IRHUSI UL A
& 4 \ o
UNUU (Shep etal., 1999) tlatUSouifisunialdaaslu
wasdjuanisnunieldassluiasasianuiimieldasslu
v a a a a a a
HasaanaldUSuradandug snsUsenaufuadn wazniun
drnimieldaasludesdfidnis wanviudualsiiu

(B-carotene) geninnialiaasluwasdjudnis nifans

Table 3 Physical and Chemical Quality Analysis of Bamboo shoot

A a A a2 X 2
091N YT NI WA TAN AN T URINADIAINURINITALUNNT
U a ] v :\I J a g: o v
mumuawaamwawua"l,uﬂauwwu anninsaadazyinla
6 1 U o A = A 2 62
L raRUadnte WaauardnsunInduvasnietn luluisasas
o 9 A X a5 s
vl oasuaniANaInIuLazzsaangnin1edinanw
USurauiuadn miﬁmawaﬁas: unwin waziudualsiu
- Y R
F9g1n1TneanVNtTas baN1nIunitnialdliaisa
(Rattanapanon, 2014)
INMINABIL AU LA IINTAINNaYIN IR E TA1
a‘«waﬁaixiwﬁaﬂ‘%mmmiﬂuaﬁﬂ USu Nty was
o X 4 o o oo )
B-carotene LNNTY TIRDANNDINUITWIALVDN Katina et al.,
(2007) and DordeviC et al. (2010) Tewimsninildiie
U L= 6 A 1 =) o v
mygaslassasvadnisiaasNTanalantiay waz/mIarinlv
a Qs :\r 1 L <
WanIsaaNziaseangninesiininens g nmsnandadn
3‘ﬁmﬂﬁuﬂ%mmmsﬁmawa'é‘a‘s:muﬁﬁu"ma lasns
' a a & a X 9
UsauWar luasauaziUSu i na i nNInu ANk 98 Ha W
al U a C\' g v 1 o . .
qwﬂumimuawaaa‘suwwummﬂjuﬂu (Miller and Rice-
Evans, 1997) N9%I18991%N15398Vad Kuaznierewicz et al.
A ' o o ' ' A
(2008) TITNBINWINATRUNVBINZAENUR FINAGENITINN
ﬂ‘%mmmiﬁﬂuawaﬁaix LASNNTRNNADIFINAAONITANRY
299U MINAUT soanaeInLINWIBVaI Di Cargo et al.
(2011) MNonwiiandudeclaianas Warinmaniniduwizes

&
LIRTWINDW

Fermented bamboo shoot Fermented bamboo

Analysis Bamboo shoot
(laboratory) shoot (local market)
L 89.91+0.15° 83.01+0.09° 77.79+0.80°
Color a 0.27+0.07° -0.52+0.02° 1.54+0.11°
b’ 12.34+0.25° 5.98+0.07° 7.38+0.09°
pH 5.32+0.01° 3.49:0.01° 3.59+0.01°
Total acidity (% DW.) 1.53+0.05° 5.3440.53° 3.1720.01°
Water activity (a,,) " 0.97+0.01 0.96+0.01 0.89+0.07
Ash (% DW.) 11.51+1.14° 27.78+2.13° 33.65+3.62°
Chlorophyll (mg/ml) A Nd Nd Nd
B Nd Nd Nd
Total Nd Nd Nd

Treatments with the superscript @) in each row were significantly different (p<0.05)

Nd = Not detected
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Table 4 DPPH scavenging activity, IC5, and Flavonoid of Bamboo shoot

Fermented bamboo shoot Fermented bamboo

Analysis Bamboo shoot
(laboratory) shoot (local market)

DPPH scavenging activity (%) 17.3541.73° 54.68+1.53° 52.23+3.70°
ICs (Mmg/ml) 107.02+1.232 23.0410.73° 25.130.39°
Flavonoid (mg/100 g Apigenin Nd Nd Nd
DW.) Hesperetin Nd Nd Nd

Kaemferol Nd Nd Nd

Luteolin Nd Nd Nd

Myricetin Nd Nd Nd

Naringenin Nd Nd Nd

Querecitin Nd Nd Nd

Treatments with the superscript @°°) in each row were significantly different (p<0.05)

IC5, = the concentration value at which the extract has 50% inhibitory efficiency, Nd fa Not detected

m Bamboo shoot

Vitamin C
(mg/100g DW)

Total phenolic
(mg GAE/100g extract)

® Fermented bamboo shoot (laboratory)

GABA

(mg/100g DW)

Fermented bamboo shoot (local market)

Tannin
({mg tannic/100g extract)

B-carotene
(mg/100g DW)

Figure 2 Bioactive compound of bamboo shoot and fermented bamboo shoot
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