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Effects of Vermicompost Fertilizer Combined with Planting Materials on Growth
Characteristics and Yield of Chinese Kale (Brassica alboglabra L.)
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Article Info Abstract
Received 21 October Vermicompost is effective for use in combination with planting materials in crop production. The
2024

objective of this research was to study the effect of vermicompost combined with planting materials
Revised 1 April 2025 on the growth characteristics and yield of Chinese kale. The experiment was done at Faculty of
Agricultural Technology, Rambhai Barni Rajabhat University. A Completely Randomized Design (CRD)
with 5 replications and 6 treatments, including: Treatment 1: Control (no chemical fertilizer),
Treatment 2: growing medium 100% + 16-16-16 chemical fertilizer, Treatment 3: growing medium
25% + 25% vermicompost, Treatment 4: growing medium 75% + 50% vermicompost, Treatment 5:
growing medium 25% + 75% vermicompost, Treatment 6: 100% vermicompost. Data on growth
characteristics and yield were collected weekly after planting until the harvested. The data recorded
included the plant height stem diameter number of leaves, leaf width, leaf length and leave
greenness and fresh weight/ plant/ pot and dry weight/ plant/ pot were collected at 45 days after
transplant. The results showed that the growth characteristics of kale in Treatment 5 and Treatment
6 were significantly different (p<0.01). The growth trend increased from the 2 to 4™ weeks after
planting. Regarding yield at harvest age, fresh weight and dry weight were significantly different

Accepted 22 April 2025

(p<0.01). Treatment 6 resulted in the highest fresh and dry weights of kale, with values of 9.99 and
1.55 ¢./plant, respectively. The results of the experiment indicate that vermicompost has the
potential to be used as a planting material in crop production.

Keywords: Chinese Kale, Vermicompost, Organic Fertilizer
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Article Info Abstract

Received 17 September Oxalate in plant-based foods can increase the risk of kidney stone formation if consumed excessively.
2024 This study analyzed the oxalic acid content in 9 types of Thai local vegetables: Senna siamea (Lam.)
Revised 4 April 2025 Irwin & Barneby), Lasia spinosa (L.) Thwaites, Cnidoscolus chayamansa McVaugh, Basella alba L.,
Accepted 17 June 2025 Commelina benghalensis L., Portulaca oleracea L., Cleome gynandra L., Careya sphaerica Roxb.,
and Amaranthus viridis L. using sodium oxalate precipitation and titration methods. The oxalic acid
content in the samples ranged from 128.34 + 16.22 to 1925.03 + 4.30 mg/ 100 ¢ dry weight. The 3
vegetables with the highest oxalic acid levels were Basella alba L., Amaranthus viridis L. and ,
Commelina benghalensis L., while Lasia spinosa (L.) Thwaites had the lowest level. These findings
allowed classification into 5 groups based on detected oxalic acid levels. The results of this study
help consumers make safer dietary choices to reduce kidney stone risk and promote sustainable
consumption. However, further validation with more precise methods and analysis of oxalic acid

content in additional vegetables are recommended.

Keywords: Oxalic Acid, Thai Local Vegetables, Sodium Oxalate Precipitation
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3.3 N15MI8UABE1INVNUINFANY

ﬂm;m%'gmﬁa@éwmﬁ%mm Fatoki (1991) [13] nyﬂ&lLﬁUf;f’JE]EJjQ
s]’ﬂﬁ'umuﬁmaqmiﬁﬁmﬁnmmﬁwmma mﬂmmj’w maﬁfu
ﬂmaaﬂLa'nawwumuwmmsmwi muimmuu wu%umu
fhoendludluunaidn LLaammeiaqauamau (hot air oven) i
gaumadl 60 asALaLTya Lwaiwlmmasmum (dry matter)
mﬂuummamqwmma gydnununlvas £L8ANIULAT BIUN
LL&Jﬂmamqwmmavmuma 5nmam‘wmamqLmﬂumauamau
mam‘mnu 60 amiaLdea Lwaﬂaqnumammmumwmuﬂau
ihlnsnaaesluturounsly

3.4 N1SLASPNFAITASANYAIDES

nswwieuansazateiogslasUszgnnisueseAni yayunde
hagAe (2562) [3] way Fatoki(1991 [13] Immwmﬂm
maa’mwmmavwmwﬁﬂmamwiﬂumauamau mmmim
vhwein 1 g Yminums ‘Laaﬂwaammaammavmam ntfud
weiansazaty 30% HCL 10 mL LmuaﬂwaawmaadLLmamaam

Tyandanaennaasuainniswenun i aduiuasils

Uszanal 5-10 w1l N5098150518A8NTEATENTBY INWWYN
miﬂmmwnmiavaw 4311035 5 mL‘LﬂIummU%uw ey
VB1nnsvetansazansng 30% HCl Ll 12.5 mlL thansas Mg
mammmawzmwLL&JﬂmlthmmﬁUﬁu oH vosansavanelulea
Uszana 8 (pH ~ 8) Aaea1sas awuauimuwlamaﬂiw
(NH,0H) vi3eansazatensnexdin (CH;COOH) Imdmumauuw
ﬂmam@m pH mmuﬂiummmaa Data logger WlonsI9daunis
\WasuwUaswasan pH wﬂmwmmﬁavma

3.5 N1sanaznaulYLAgNaangILan wasnsaniusuiunsa
20NYIAN

MsAnAENoUlYLAENODNY AN LAaTATIINIUINIINTABBNYIAN
Imwizaﬂﬁﬁ%mimawmﬁ winsal (2546) [20], ofiwA YA
wazAne (2562) [3] wae [Fatoki (1991) [13] Imammﬁa Ay
GI’JQEJ’NLLWau“U‘LWW]LG]iEJiJVLG]’ﬁﬂﬂ%E] 3.4 31vinsanagnauleLRey
pnY1an (Na,C,0,) mamsmmia varulelfi ey ézjwm
(CH,;COONa) A7 (wammwm) mﬂuumwaawmaaqlmm
w3 pad Ul B (centrifuge) [eANAENOUY finnmdaussunn
3000 iau/m‘w Lﬂuiumnm 2 m‘w umaammaaqaaﬂam
wieadumi B 9ntuatmEnaunBtINgy Lmemsmm
d178¥a18 CH,COOH 1.5 M J3ums 5 mL LGUEHL‘U’IV] nu
Ynanadesdunisaiionnay ﬂauaﬂﬂiﬂ ‘mmﬂmiwiumm
3000 50U/U19 Wuszevian 2 ‘U’W]ILEU‘LJ!,GILI Lyaﬂﬁy'ﬁs‘emam
ivun masnnnastoenanniA3 oIl uni o ﬁamuﬁl,ﬁu
ansay mamlummuﬁtﬂum ynou MNLULINaeANAanIN
O ﬂaulﬂauiumauamau azm/mu 80 admwamaa WJu
svavnmﬂivmm 2 Flug (maﬁ]ummvﬂaua%mq Imsmmm
aﬂwm mamsmwmammm) mawaawmaawmvﬂammqm
wan umaamwmamaaﬂmnma‘uuaamlﬂmau Wua1sazane
nInganiin (H,S0,) 2 M Lwaa agnznou Lasuiuusuing

ansavanelaila 12,5 mL thansazaenzneufindeulaluviinis
"mesmmﬂimmﬂmaaﬂmamumsavmﬂmmmuimmal,%u
Wosuuen s (KMnO ¢ 0.01 M LmemmmUimmﬂimaaﬂm
an lumune mg/100g thutinua Taglwaunns 1 [3] dail

y L, v C xV x90.03 x 100
me/100g UNNUNLLI =

W

Wa C Ao Anusaunlnainn1sininsm (mol/L) damuwiaila
NUSURTEATATaIeInIFIU KMnO, Mlunisivinse (Vi
ML)*AUUYUVd KMnO, 0.01 M)

V Ain USN1a5U09a19a2an8f19818 §aniiu 12.5 ml
90.03 fie analulanavenIneanIdn (¢/mol)
W A9 Uuilnveaianens Gunidu 1 g Uminung

3.6 NM5AATITRYaua

u

1. ApsEvAade, 59880 et unIINIFINTLIMS (%
RSD)

2. Wisuileupuuana1avesnLad susunansaeene1dni
mwwﬂmamﬁwmzﬁmmuﬂsﬂswmuﬁmy(one—way
ANOVA) LLazWaaqu‘mwa‘“a (Post Hoc) m2875909
Bonferroni MnwutiydAg1e9n1siUTeuigy

3. amﬂaumamqmwumﬂmaslsuml,aaaﬂﬁmmmmﬂiﬂaaﬂmaﬂ
wmmwumammmiummﬂau (Cluster analysis)

4. NanN1SAN®N
HAN1SANYIUTINGNAGaLl

1. mamnmﬁw uﬂﬁmmsumﬂimaaﬂmaﬂ Tunuae mg/100g
dhvdnuaa ‘wmwﬂﬂm (Basella alba L.) a53anudsuanse
’e]E]ﬂ‘U’]ﬂﬂlJ’m‘V]ﬁﬂ LVHﬂ‘U 1925.03 + 12.89 mg/100g 38983911
Aernluy (Amaranthus viridis L.) 1925.03 + 4.30 mg/100g, Hn
ﬂym“u (Commelina benghalensis L.) 1536.65 + 1.55 mg/100g,
dman (Senna siamea (Lam.) Irwin & Barneby) 1114.49 +
7.42 mg/100g, ﬁﬂmﬁlﬁa (Cnidoscolus chayamansa McVaugh)
607.91 + 13.61 mg/100g, Nﬂﬂi‘vifﬂu Careyo sphaerica Roxb.)
574.13 £ 8.32 mg/100g, AR Siwm (Portulaca oleracea L.)
warinideu (Cleome gynandra L.) 540.36 + 8.84 mg/100g,
wazinwu (Lasia spinosa (L.) Thwaites) A539nud3aanse
aaﬂmaﬂuaaﬁqm WU 128.34 + 16.22 mg/100g AUEdU

2. Nﬁfj']iLU%‘EJULﬁEJUﬂ’N@JLLG]ﬂG]IN‘UaQﬂIWLaa‘IEJU%iJ’]mﬂiﬂaaﬂ
maﬂﬁmaﬁ]wuimamﬁmevﬁmﬂmmﬁﬂiaumdLﬁm (one-way
ANOVA) ‘wmwmLaamaqﬂimmmmaaﬂmaﬂwmswwuuaEm
Uy 1 ﬂmamammmLmﬂmqamwuamﬂmmaaawsvmu
.05 (F = 88.245, Sig. = 0.000) Famn5197 1
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#1599 1 8ansanTIeUsansaeenyianluaniutulne lngnisanngneulndeueanaian

' ARaUsINaNIeanTaAN Jsuunsaenyian
Fa0enaNY (n=3) PAIINUMBUAUWITBDU
(mg/100g WMNLAY) + %RSD (mg/100g)
1. Ymdn (Senna siamea (Lam.) Inwin & Barneby) 1114.49°+ 7.42 71.04* [6]
2. inuY (Lasia spinosa (L.) Thwaites) 128.34° + 16.22 91.83* [6]

3. {nraYsa (Cnidoscolus chayamansa McVaugh)

607.91°+ 13.61

210 + 27** [2]

4. inUas (Basella alba L)

1925.03°+ 12.89

294.12 + 0.00 [22]
385.3* [8]

5. {nUau (Commelina benghalensis L)

1536.659+ 1.55

23.6* [19]

6. ﬁm‘ﬁﬁﬂmy' (Portulaca oleracea L.)

540.36" + 8.84

671-869* [26]
770 + 99 [14]

o & 8.8% [9]
7. {ndeu (Cleome gynandra L.) 540.36° + 8.84
28.8* [25]
58.91* [6]

8. innszlau (Careya sphaerica Roxb.)

574.13° + 8.32

226.7 + 2.7* [24]

9. Binlay (Amaranthus viridis L.)

1925.03% + 4.30

243.15* [6]
591.77 + 9.79 [22]
960 + 220 [14]
1090* [8]
600-1200% [15]

NN 1) %RSD Maeda sevavaIlenuuInsEINENIns, 2) > > 9 ¢ fMdnwiiasiulureduuferiunanianuunnaisessiveddgvnadifvseiu
0.05, 3) *1eila USNaNIneensaninTianuanmeensan (mg/100g Uwiinan), 4) *uingfls USuansneengnaniinsianuandiseainunsuussune
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aansmanmm’mmmmauammuamﬂmmaamm5 fu .05
SOIA9UAD 2) wﬂﬂm‘u Mﬂ’]LQaEJUiiﬂmﬂiﬂaaﬂslﬂaﬂLLG]TWYN
'mfmﬂﬂuumauamquuamﬂwmammns AU .05 3) ‘UL‘VTaﬂ ]
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nszlau IO’IEJNﬂW‘U‘U’TNVN a4 mumumnaaaﬂimmmmaaﬂmaﬂ
lumemmuaﬁmmaa’mmmaaam LLa“’ 5) finAUL llﬂ’]l,ﬂaﬂ
Uﬁll’]mﬂiﬁ]@aﬂ“d’]aﬂ“LJE]Elﬂ’]’INﬂ“U‘LW]E]u@&ﬂdllu%lﬁ’]ﬂmﬂ/]’mﬁﬂﬁ]'ﬂ
3%6U .05 uaﬂmﬂumammsmswmauwamsumiwvwimm
ﬂimaaﬂmaﬂﬁuamﬂﬂmmﬁuauamﬂmngiumnawmammﬁm
E]‘Lls] WU NﬂL‘UEJI'MEU Uiy wazinlon JUSununsnoen
maﬂwmsmwﬂﬂammﬂu E’JEJ'Niiﬂ(mllUim?msﬂ@\‘lﬂiﬂaaﬂ‘maﬂ
‘1/] mm‘wuiuw nYlne U9 awmma g7 llﬂ’J'WlILLG]ﬂG] 19N U
ﬂau‘*mma

3. Q@ﬂﬁuﬂim?m‘ﬂ@ﬂﬂiﬂ@@ﬂsﬁ']aﬂ‘VI(ﬂi’J‘ﬂWUI‘L!Nﬂ‘W‘lJ‘U']‘LlIWEJﬂ'ﬁ
qmsﬂvmmﬂau (Cluster analysis) ArEnAiln (Hierarchical
cluster analysis: HCA) Iiﬂ&J‘Wf\nﬁaﬂm coefficient 91 use? an
9MNA1919 Agglomeration Schedule Uay mmummmmqaﬂm
97#y Dendrogram FIATNH 3
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Rescaled Distance Cluster Combine
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N9 3 UL Dendrogram SANGUINYAILYSUIAINTABENYIANTINY

INUNUNM Dendrogram Y uAuIsansadanguladiuiu 5
NaY MUUSIUANRAENINDBNYIFNTNNTIAINY Fi31]

ﬂaam 1 US”ﬂE)‘UG]’JEJ r;mﬂaa LLavwﬂIﬂm FeflUsinaumiade
ASABBNYIANT MIIINUE an amm WA 1925.03+12.89 9
1925.03+4.30 mg/100g
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ﬂaam 2 laun fnvanu fUsunmnnedonsneansand
ATINU NNV 1536.65+1.55 mg/100g

ﬂam/l 3 ‘UiuﬂEJ‘UGDEJBJﬂNQSZIiﬂ NﬂL‘U‘cﬂMﬂJ NﬂLﬂE’J‘U LLauNﬂ
ﬂiui(ﬂ‘u YU Uiiﬂm@]%ﬁa UNINDONYIA ﬂ‘Vl G]i’lﬁ]W‘UG] QLLW
540.36+8.84 014 607.91+13.61 mg/100g

ﬂam/l 4 laun dnvuny Faivsnanaisnsnoongnand
ATIINUWIAY 128.34+16.22 mg/100g

nquil 5 laun Twdn Fediuiinmuaadonineenendnd
ATIVNUWIAY 1114.49+7.42 mg/100g

5. a3UNanIsANED

mﬁm’;f\]mﬂimmmmaaﬂmafﬂ,umﬂ‘wumulwamwumimamw
pannznoulylAuusongIlan dUsy amamwwmmsamm%
Wi?ﬂﬁ?ﬂiu?mﬂiﬂ@@ﬂ"maﬂlﬂ Iﬂﬁ]Nﬁﬂ’]iﬂﬂ‘tﬂﬁ’]M?iﬂi@ﬂﬁu

1. ﬂ%mmmmaaﬂmﬁﬂiuéf’;aé’mﬁﬂﬁuﬁmﬁgﬁ 9 vilp §
‘lJiiJ’mmEJ RE ‘Vn’l\‘i 128.34+16.22 m 1925 03+4.30
mg/100g m‘wummq Immamwﬂwumuwmmwu
ﬂimmﬂimaaﬂmaﬂmmqm 3 @A UWIN @a mﬂga
(Basella alba L) 1925.03+4.30 mg/100g Uuinuny,
5898981 A 8 W Alyy (Amaranthus viridis L.)
1925.03+£12.89 mg/100g umumma waznUau
(Commel/na benghalensis L.) 1536.65+1.55 mg/100g
YIAUALAE ANAIAU LLa”Nﬂ‘Vm”IiJ (Lasia sp/nosa (L)
Thwaites) mﬂimmﬂimaaﬂmaﬂmmwwwawam Ao
128.34+16.22 mg/100g tmiinum )
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Uimgiul,aﬂaﬁmamumaaummuimgmumm
Lmnmmuﬂaummm

3. mmammma:umﬂwumumuﬂimmmmasm'imaﬂ
maﬂ‘wmm‘wulm 5 ﬂa:u Ao ﬂam/l 1 ‘Uima‘uma
WNUAY way T RIREY ﬂamn Zlmm mﬂﬂmu naam 3
“Ui"’ﬂE]UG]’JEJBJﬂNﬂ‘?Jiﬁ wmu&ﬂmm mmaau Larnn
nszlay ﬂaﬂ,m 0 laun fnuuy way ﬂam/l 5 laun
dn
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Abstract

The increasing cost of animal feed has been a significant challenge to livestock farmers. Additionally,
durian peel, a common agricultural byproduct, contains nutritional characteristics suited for use as a
source of roughage. Nevertheless, its increased moisture content put it at risk of early spoilage. If
sufficiently processed and preserved, durian peel could possibly be developed into an alternative
fiber ingredient. This study focused on investigating the effects of yeast or fermented starter (Look
Pang Sato) supplementation in fermented durian peel on its chemical composition and physical
fermentation quality (smell, texture, color, and pH). The experimental design followed a 3x3 factorial
arrangement in a completely randomized design (CRD). Factor A was microbial supplementation (al
= no supplementation, a2 = baker’s yeast supplementation, and a3 = Look Pang Sato
supplementation), while Factor B was ensiling days (b1 = 0 days, b2 = 21 days, and b3 = 60 days).
This resulted in a total of 9 treatment combinations, each with 5 replications. The study found that
the dry matter content of fermented durian peels across all three groups was not significantly
different (P>0.05). However, dry matter content decreased as ensiling days increased (P<0.05). The
highest crude protein content (7.9%) was observed in durian peel fermented with yeast, with crude
protein content increasing after 21 days of ensiling. The pH levels of the fermented durian peels
across all groups were also not significantly different (P>0.05), though pH levels decreased as ensiling
time increased (P<0.01). All three formulations of fermented durian peel were of good quality, with
the formulation fermented for 21 days showing the highest overall quality. This study concluded
that supplementation with baker’s yeast or Look Pang Sato in durian peel fermentation increased
crude protein content, with the optimal ensiling period being 21 days.

Keywords: Durian peel, Baker's yeast, Look Pang Sato, fermentation quality
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niin 0 1y, T2 = llaSu-niin 21 Ty, 73 = la@Su-wdn 60 Ty,
Ta = w@sudadaunte-win 0 Ty, T5 = w@sudanvunts-udn 21
T, T6 = wasudadounte-nin 60 1y, T7 = w@Sugnudeanin-
9N 0 Ju, T8 = LasuamLqume -in 21 JU uag T9 = Le3ugn
wlsaln-usin 60 Su fuun 5 sseilasemaass
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2.2 msuanaanyiseumniin (Fermented Durian Peel, FDP)

o

nsAnw1Asl ladnfunsndnudeniseundinauduneu Al

L59usanldeny Seu wazaunautmin (g¥e tmanse
e inde Sasuusils wazgnulaaln)

2. amﬂaaﬂmﬁsummmﬂsvmm 2-3 @3, FrELA30edUDIMg
dniuszgnd LLaammam‘ummﬁmuammumLLamsLumin 1
mmmaammﬁmaa

3. mamummﬁ]aumaﬂsv&mmmmﬁsuax‘i Khampa et al. [8]

4. mummi‘wmlﬂ UsummsuuivlLmﬂuwammumaaﬂ
38U 59 Alandu: Yhvetn 41 8n3) wdnavaunadlfdniud
FBLA3 DAL NSRS

5. dnliwiulunsydnwarafinuunaussy 4 dns Uanlviudu

Fel5lufis uazsomsiusegafiefaseimuiiaonaaos
19U

#1519 1 daaadngauiaenyseunsn (Alansuumininguis)
dadau

(Alansuuntinuiia)

33
wWaan Waanyniseu wWaanySaundin

Nisundn  wdneSugadn  Esugnudeanin

1. wWaen 98.66 98.96 98.96

ISED]

2. ¢\3g 0.80 0.80 0.80

3. 1ha 0.17 0.17 0.17

[eald

amndwna 034 0.34 0.34

5. 170 0.03 0.03 0.03

6. Barau 0.00 0.30 0.00

U

8. gnut 0.00 0.00 0.30

a1l

U 100.00 100.00 100.00

2.3 msiiudaya
2.3.1 AMAMNAITULIN

mmﬁmﬂmmwmwmmqmamw fMUARTITEDU & LT IR
ﬂa 1) ndy 2) Luaauwa 3) & way 4) Aanudunsasng ndsann
umsimmm%‘luymﬁﬂﬁzLuuqmm‘wL‘i‘fluml,l,uumui‘%mm N3l
wazAg [9] Al

1. nau (0 -12 Azuuw) = il %%@ﬁﬂéﬂi’l © mLLuu) il
ﬂauauLaﬂuaﬂ (@ pzuuw) laivien J mauaumm LLauuﬂaumuu
W@ty (8 ATWUL) WAY MeUARIUNAULE mmamiamaumw
(12 Azuuw)

2. \loduia (0-3 Azluw) = way WWudlen LLau’aﬂU‘iﬂll’]ﬂ (0
AzLu) Wiy d@ulu arrulayin ﬁ e aaamm LLauumwaﬂu
(1 pguuy) iy d@wlu ardulaz nnAv L“UE]EJEJEJLaﬂ‘UE]EJ wavau
Wwdlen 2 Avwun) wazwiy umﬂﬂ. a19U UagingAuAIANIN
G wazlifidadeuu 3 AZLUL)

3. @ (0-3 Azluw) = mmamm 73001 (O AZLUU) mma‘waq
(1 AZUUY) LWWEI0NNEBY LTBNTN NI0ARIAY (2 AZIUL) LAY
WReseNllY) @n1A MTedAuAY (3 ATLUL)

4. A1 pH (0-6 AzLUY) = > 5.1 (0 AzLUY) 4.7-5.1 (2

AzUUL) 4.2-4.7 (4) 3.5-4.2 (6 AzUUL)
LllE]ﬂi‘U’J'u‘VillﬂWllJi“’El naAmun LUARI9Ee dUAI8E9 3
ﬁmslu Uaay szju (Uu NaNs agany) suamma fitog19 (Jade
NAav9) 500 NTU LL‘UJLﬂu 2 dau daud 1 (480 ngu) vin1s
‘UiuLQJ‘LJﬂEIJﬂ’IWG]’IlILﬂm“VWl 12 uae 3 wavdud 2 (20 ndu) 1d
Ium‘wmamﬂ mﬂuumumﬂauﬂsvmm 180 Jadansuauliidn
suiluura 04 w i el Us e 24 miuﬂumauamwﬂu 4
IFTATYE ATUAYUALIAIDENNTOINIUNTZAIENTOL LUDS
0 uds Yrveuvauiasanulunsamalagldiaios pH meter
(Denver Instrument BASIC pH Meter, Denver Instrument
Company, Colorado, United States) mmasuad Cai et al. [10]
mmmlmﬂaamﬂumm SUYUAULNASIT 4 9 nTusIn
Uszidluvha 4 suya Uszilunuamnisudn (Ensiling quality) a1y
YNAZUUY A8 AZUUUAMAIN 20-25 AN, 15-19 A, 6-14 U1
NN ay 0-5 Gi"w

2.3.2 @IpUsTnauNIaLAll

duiiegremudadennans 500 N mmamwmaamuﬂu 2
dnu danuusn (200 n3u) thueudi 105 ENﬂ’]L"?jﬁL‘UEJa 18 Hls iite
’Jmﬁwmmmmmq (dry matter, DM) wazauil 2 (300 N3W) Wan
DUN 65 BeALwaLT ud Usyaie 72 mim LAIUARI0E19H Y
AzunsuuIn 1 daduns diluasiadwseilusiuneu (crude
protein, CP) 735989 AOAC [11]

2.4 MFAAszidayaneain

UNTaYANNIATIEVANULUTUTIULUY ANOVA ATLUNUNISNAGEY
WUU 3x3 factorial in CRD wazlU3 g ulil sUAMNLANG 1958114
Andevesiladennasdlagds Duncan New Multiple Range Test
fiszsunnuidotiufl 95% (P<0.05) 1neld Proc GLM [12]

3. NAN15IY
3.1 A19AUsENaUNILAN

10 AN5199 2 WU TUqumil,a%maum%ﬂlﬂﬁﬁwﬁwaimﬁ’u
Auiuniinmaal DM Immﬂaaﬂmiawmm 3 WUU d@n DM Tad
LANFINSAUNINED A (P>0.05) A1 DM suauﬂaaﬂmwmm 3
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sUduuunInsin umaaiuma 30.6-31.2% (P>0.05) waLile
nauLammsmmwmuaqwahm DM anad 310 32.6% Lde
29.6% Twiumiingl 60 (P<0.01) answaduv fidvEnasauiuTumiin
foA1 CP lag WasnyiSeundniien CP qqﬁqm Tumindl 21
(P<0.0001)

3.2 aranudunsanng (pH)

90 19097 3 WU ”Laiwuﬁm%waiammamﬁ%m LAz Iy
nin (P>0.05) L‘Uaaﬂmwuumm 3 guluv um pH (4.8) 1
LLGm(F]’Nﬂ“LmNﬁﬂGl (P>0.05) aem"l,sﬂmu ‘W‘U’J’] Luaiva na’n‘u
mmwmuaqmaiwm pH amaqmqm (pH 4.3 dleYunding 60) (P
<0.01)

3.3 ﬂmﬂqWﬂﬂiﬁﬁﬂﬂ']ﬂﬂ']ﬂﬂ‘]W

910 a15199 4 wudn ldwudnsnasinvesasiasuY uazsres iy
%#dn (P>0.05) miLasmau‘wwamaimﬂaaﬂmLﬁaum LU
ﬂmmwmwmasﬂuimum TngAAzLLY naY Luaama wazdd
mlmmmmﬁ (P>0.05) LLmmnmuamﬂamiwamama SHUUY
pH b am (P<0.05) 7¢ vy Tunyd’ ﬂamamaﬂ UAINNIININ
(P<0.05) Tmsﬁv va‘u‘mmw 21 mvmmmmwwam

4. n1sanusIeNa

mmmmq VDY L‘Uaaﬂmﬁawm 1uﬂ§quuﬂwa81usuwf1’13wmww
N 30- 70% AUALUZUNUDY McDonald et al. [5] %dﬁ@ﬂﬂam
ﬂmmwa‘w NN Huang et al [13] WU mmmma Fuwaldu
aﬂadmaswaunmmwmLw:wuu ATANAIVDY mammmﬂummi
NAABUANIINNTEVIUNITUL NUVDILUATLS & m%aummﬂﬂj
ﬂ’]iIUlﬁLﬂ‘W}LUuLmaQ’WﬁN’I‘UL‘WE]ﬂ’lﬁLﬁ]‘ifULGlUIﬁ]LLa”LWJJ‘\]’]‘IJ’J‘L!
\aa aawaiuﬂamm mmmmqamaq F anszuaunsvitai il
‘Uﬁuﬁﬂ/]ﬁﬂ’]’wLLauLﬂ(ﬂ"lJuaEJNi’J(ﬂLi’J wﬂuﬂsmmmmmmq anag 3-
5% [14]

MneAseadal wuin wWisnniseumiin ﬁﬁ’ﬂﬂ‘iauqﬁmﬁa
Wisunulundn genrassiunisfinwinisiasuda lviung mdn
WU ‘mumurwﬁ,m'iumit,asusamummiﬂsmummmauvmLasu
[15] LLavLUuhfLumﬂmmmﬂuﬂU lmﬁwmmw Lﬂaaﬂmwu‘m
wiinfasiazirAlusiu dssndu Weilifesnalusiud
Wiaduan single-celled microorganisms Faduuadusfiulisu
dord waviJuumaa probiotic mm‘uzfum‘wam [16]

A1 pH Gummmi‘wﬂﬂLﬂumﬁwaﬂﬁﬁﬁmmmﬂmm‘wmwﬁﬂ
Lﬂaaﬂmwwm N 3 uuy i pH aa"lummsmmmwmimmm
mummmumwmmmmm [5] wazA pH mml,ﬂaaﬂmﬁaumm
Tuﬂnnu‘wuﬂ 21 uag 60 TudlalnatAes 4.2 ‘UdLﬁ‘Uﬂ’]‘Vl an
mvmeﬂviLﬂuﬂwmmmumaqmmwmﬂwmmmw ey ml,u’ﬂum
amaamaawumwmu miamawmm pH Lﬂuwaﬁﬂﬂﬂﬁ]ﬂi‘w%aﬁ
Lactic aod bactena WA smmmaiummisu undnlwidunsa
LLaﬂmﬂ‘waasuu [17]

Lﬂaaﬂmiau‘mm ‘vm 3 LLUU:J,J5~mmmmwmwmmqm&1mw
wlmmﬂmqﬂuaﬂummmm '1/|aumaqmﬂmimmumnmuw
LANNT AL mswmﬁmiﬂmmiﬂmmmﬁ wazduna 10 si
mmvauamﬁmauma Ao LLfIammUaaﬂ‘wLiauwmmmaq
mﬂ‘ulam‘mw Gl YUDY lactlc acid bacterla i L“Ua El‘uuﬁma
nanewdunse Jedanaliian pH mmummmummmm [5] Agdas
AL ALY [18] 897U L‘Uaaﬂ‘wLiauummﬂﬂamamﬂiumm
77.73% Wl alisunulanednl ummﬂﬂmmm 77.55% muu
LﬂaamnLiauﬁmummuﬂiﬁlmﬂmm‘wwﬂvl,m amﬂiﬂmumﬂﬁmu
mm%u‘wmumw 75% maﬂﬁmm DM #1131 15% m pH fiszeu
4 ﬂiuﬁﬁmm&m&mm‘immu;ﬂm co liform bacteria ‘waawamamﬁ
wdiulavdunsieredniiaes iweveswnindndanuwiy vs
‘Uaﬂﬁﬁmiusmluamwﬁﬁmmﬁ Lwimﬂmiﬁ]ﬁ’mﬁﬁ%ﬁ NI BUAN
danadoned U agnse m UNITLAT QPYUOILUATI LT smau
Saccharolyhc clostridia wag Coliform bacteria wwﬂwmmﬁt,m
\de [17, 19] asuaqmaamnLisuwmaqmmaama ﬂmLaﬂuaa
Luaamﬂamamuﬂiimmmt,au‘dgﬂimﬂimaumwLﬂaauatfdu
phaeophytin LayNAUNOUAA1ULZANADIVD Lﬂaaﬂmwwm il
WNRINNIALaARNLAYILaNDgDR muaﬂmﬂmmwmiwmwm Ay
qummmmﬂwam [20]

5. unagy

m'iLaimauwsaiu L‘L]a’t’]ﬂVlL‘iEJ‘L!Wllﬂ GU’.]EJL‘Wlliv(ﬂ'U Ccp SL‘M?N‘U“LJ
Immmawauwwmﬂ&Jamuui’jﬂuﬂivawﬁmwmﬂwu cp ﬂﬂ’]’]ﬁﬂ
uleanly seoziundn 21 Tudwali LUaaﬂ‘V]LiElLWillﬂ mmm‘w
GAGL LLa“ﬁ’liﬂiﬂﬂﬂLﬂUiﬂ‘U’ﬂu5uﬂUﬂmﬂ’]W®1(ﬂEJ’I’]‘U’TLJ 60 U ‘N
ﬁ’]ll’liﬂl‘ﬂL“U“LJLL‘VI@Q‘V]LﬁE]ﬂE]’WT'ﬁ‘MEH‘UﬂﬂMYIWﬁ’]WﬁU‘UﬂﬁG]ﬁVIE]

6. NORNIIUUIZNA

ANEITETRYRUAMLMEWIITEUNTINAn UsedrUaussina
2567 WMINeNSuUAATaBINY

MITNT 2 HAYeINISIaTURAUNSEIhay sy Tunainmon 1 inguis uazalusiune v veuUdenyiseunin

@unisg Junn P-value
AN SEM QAU x Su
lasn  8adn gnuden 0 60 AUNTY Fundin T
iin
M (%) 31.2 30.9 30.8 32.6° 30.7° 29.6 0.67 0.6718 0.0001 0.5094
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CP (%) 9.3 10.9° 10.1° 7.3¢ 11.6° 11.3° 0.12 <0.001 <0.0001 <0.0001

NUYNG 35¢ FrysNwANA A UBAAIAIAIULANA1N AR AvaIAad s luluIL I TEAUAIUT BITW 95% (P<0.05); SEM = standard error of mean (A1

ANUARIALATOUNINTTIY)

MITNT 3 HaveINTsIasUgaUNTIUay szes untinaeninautunsanseaddenySeundn

AUNTY Juniin P-value
ANEILNG SEM
lasn  Badn gnudla 0 21 60 @un3d  Jumdn auN3e x Junin
pH 4.8 4.8 4.8 5.8° 4.4° 4.3¢ 0.07 0.9683 <0.0001 0.3113

AUYNG 35¢ FrysNwanA 1A UBAAIAIAIULANAN AR AvaIAad s lukuILIT TEAUAIUT BITU 95% (P<0.05); SEM = standard error of mean (A1

ANUARIALATOUNINTTIY)

MITNT 3 HaTeINTsIasUgaUNTUay szes undinaeninautunsanseaddenySeundn

AUNTY Junsin P-value
ANEILNG SEM
lhasn  Badn gnudla 0 21 60 dunsd  Juwmdn AUNTE x Jundi
pH 4.8 4.8 4.8 5.8° 4.4° 4.3¢ 0.07 0.9683 <0.0001 0.3113

NUGNG 35¢ FrysNwaNA 1A UBAAIAIAIULANA1N AR AvaIAad s lukuILIT TEAUAIUT BITU 95% (P<0.05); SEM = standard error of mean (A1

ANUARIALATOUNINTTIY)

MI57] 4 HAYEINIIATNIUNTIUa Sy Tunsinsanmn I mIenINYeIUaeNTeUNIn

. AUNTE Junmiln P-value
AN SEM
lasn  8adn  gnulen 0 21 60 aun3g  Jumdn AUNE x Jundi

nau 9.8 9.8 9.6 8.0 11.6°  9.6° 044 07815  <0.0001 0.6507
\lodurd 2.7 2.6 2.4 3.0° 29° 18”019 03874  <0.0001 0.7361
a 2.7 2.8 2.7 3.0° 29°  22° 019 07209  0.0002 0.5215
NIARAY 2.7° 3.3° 2.7° 0.0° 4.4°  42° 031 00260 <0.0001 0.2440
U 17.6® 186>  17.4° 14.0° 218 178" 059  0.0624  <0.0001 0.2819
FLAUANAMN A A A Junas  Auan A - - - -

AULLNN : 25 FrusNuanaaTULAAIAIAINBANA 19N 1ER RV IARA sTuL UL SEAUAMUT BT 95% (P<0.05); SEM = standard error of mean (A1

ANUARIALATOUNINTTIY)
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Abstract

The purpose of this research was to develop a crispy waffle product by incorporating pink oyster
mushroom powder at four different levels, which were 0% (control), 5%, 10%, and 15% of the flour
weight. The sensory evaluation results indicated that the panelists gave the highest overall
preference scores to the crispy waffles with 0% and 5% pink oyster mushroom powder. There were
no statistically significant differences (p>0.05) between the 0% and 5% samples in all aspects
(appearance, color, aroma, taste, texture, and overall liking). Therefore, the 5% pink oyster
mushroom powder waffle, the lowest level of supplementation that still showed high acceptability,
was selected for chemical composition analysis. The results revealed the following composition,
which were carbohydrates 58.75%, protein 9.40%, fat 9.96%, ash 15.92%, fiber 1.30%, and moisture
4.67%. Color and texture analysis of all four levels of mushroom powder addition indicated that
increasing the amount of mushroom powder led to a decrease in lightness (L*) and an increase in
hardness.

Keywords: crispy waffle, pink oyster mushroom, mushroom powder
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Abstract

This study investigated the potential therapeutic properties of Piper betle L. leaf extract against
bacterial infections, particularly gastrointestinal tract including Escherichia coli (E. coli) and Serratia
marcescens (S. marcescens). Extracts obtained using dichloromethane and methanol solvents were
evaluated for their antioxidant activity, total flavonoids content and total phenolic compound and
inhibitory effects on the growth of S. marcescens and E. coli bacteria. The results revealed that
leaf extracts extracted with dichloromethane exhibited broader inhibition zones compared to
those extracted with methanol when tested against £. coli. Additionally, a trend towards bacterial
inhibition was observed for both types of leaf extracts against S. marcescen with corresponding of
antioxidant activity. These findings suggest that Piper betle L. leaf extract holds promise as a
natural remedy for bacterial infections including in elderly people and person with
immunocompromise. However, further research, including in vivo and toxicity studies in animal
models, is needed to validate its potential therapeutic use and safety for treating bacterial
infection and other bacterial pathogens.

Keywords: Piper betle L. extract, Serratia marcescen, Escherichia coli
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Anuvasnnelunislaau

o

1. Ui

L%u 2 Serratia marcescens [1, 2] wag Escherichia coli [3, 4]
Lﬂ‘ULGUE]LL‘Uﬂ‘V]L‘iEJ‘VliJﬂ’J’]ﬂJ’a’lﬂiUs[.Ui”‘lJUﬁleﬂ’l‘WleENNUHEJLLa &
[5-7] ‘vmaaqLsuau:ummmmsmiummaiuLﬂmimiuu we
mmsawuLszjaLLUﬂmamaawumumuaqmaaumq 9 Lsnu fAu,
1, s Wudy e 5. marcescens Tagdulvgjaclinoliin
Tsalunywd [8-10] memmmaiamaiumsmmjaié’ﬂmav
LLammmsﬁuaﬂsmu fnuindeviabiinnuduiusiunisan
mamaamﬂwiulsqwmma [11-13] Immawwluwﬂwwmv‘uu
ﬂmmuaauua LU waqmamawﬂwluwa‘wnwaqma Tu
yuieaty We £ CO/"?NLiJ‘LlL“UE]LLUﬂV]L‘iEJ‘WiJE)EJIuanﬁﬂJEN
uuwuauam [14-16] uwaw‘wuﬁ‘wLﬂuawwmaniiﬂmawuﬁm
memammumi‘uﬂ,ﬂﬂmmﬁvmsaaﬂluaummmamumiama
Imammumﬂmﬂau mﬁlwuﬁmﬂuaumwwamm E. coli f® E.
coli 0157 H7 [17, 18] mmmsmﬂ,uLﬂmiﬁﬂm}mﬁuiwﬁmm
1) muumiﬂaaﬂumimmLszjamﬂmaawumqasmmisﬂmmm
ay mmwmﬂgummummsmmu 96, WU N15819ie0819
ammma nstesfunsdudafudwuideuuaznisinwininy
avmwummmu’luhqwmmamaammﬂﬁummi S’JiJEN
mﬂszjmsmwmmvaummﬂumﬁaumLﬂJaLLUﬂWL'ﬁammum
Lﬂuaqmmﬂumiﬂadﬂumimlﬂjamumma [7], [19-21]

Piper betle L. w3oludoviosdiu "ng" WWufiviiduaiianly
ﬂumﬂL@LmL‘UuwsuauulwWamiu‘[wummmaiumumnmm
Lag Lwaasumwmuw [22, 23] 1uwamuwamaﬂ%’flumﬁﬂm
IﬁﬂLLau‘Lsi’fLumuwﬁﬂiimwmuﬁﬁﬁu WU NISUTINTNULAY
Asnssummaun Wudu uaﬂmﬂumﬁaﬂmmﬂwamuﬂiﬂwuma
4UAINUINUNY LYY uqmmmmﬂmia [24], mqwamumﬁmm
Wwaauyi3a [25, 26] uay qusammimmmmsamau Faf
msﬂﬂmamqrmamwwmwmiaﬂmmﬂiuwauqmﬁmuauua
dasyidAgynaned [25, 27] arsdueyyadassivairiidioan
anng mﬁmmaaﬂmmumaamwﬂuLaﬂammumummmmm
Aeusrelsaieds (28] wu 1saviale (28], wzise [29, 30], was
LW [23] miaﬂwwuiu“lvwaﬂimaumaa'ﬁWuaa wWala
WoBd SanIaouRLaZa1sTININAY 9 muuaﬁaﬂmmﬂlwmm
qmmqmammamﬁmﬂuua s¥nwalsamantuld (23, 31]
uaﬂmﬂumiaﬂmivwamlmumwaulﬁuﬂm%L‘wmnﬂsuu
mﬂmwm‘mLLamﬂmmummiaﬂmmnanaquamumahﬂma
vaneuile WuuuaiiEe Wosn uazla5a mmﬁwaﬂmmmmi
aﬂmmﬂ’Luwaquﬁmuwaiiﬂimsmﬁausmmimmsuawauma
[32-34] Im&JmsmmuummaamawmuLususuamjaa Lay
JUNIUNTY muﬂmmwmmmaaLsaat,wﬂmia muuiuwmqmu
auulwswLaaﬂamjuwuwmnwwwmmvmmummwmm

wansvanesiidenadesiumsiuasesndndu snmsneaeagUliinensatalung@aduanssssumnaii
ﬁﬂamwawmﬁammLﬂumqLaaﬂafmiumﬁﬁﬂwﬂsﬂmmLszjaLLUﬂwLiaiuwaqmmt.ammmwmmmuaauua
amaliﬂmmnLﬂumaqumﬁmmmumeqummiwmaaﬂuamLLaumﬁmaaummLﬂuww‘LuLmumamﬂm
dnidtoBusumsldasatalung lunssnulsafndouuafidouasisafndonuafizody 1 Tueuansais

AdnAty: ansadalung, Wewuaiilse Serratia marcescens, \iowuniiise Escherichia coli

Huansiudelsaansssuvdildlumanisumdluounan [35,
36] LLavwmumaaammma}wmmsauﬂﬂamﬁwwmLUu&Jﬂu
ﬂ’]ﬁiﬂwﬂsﬂmlfzjal.t.a mamamwwﬂuﬂﬁmuu [37-39] amdiiﬂ
anuansdfiiataldanfivanuas Lmamummummaﬂuwﬂu
AulsuuuazedUsznoulundl mwmmﬂmqummmﬂmi
LﬂasmuﬂmmnmamwLLaJmmwmmsﬂuiumwm VUM
WA mmwamammLaaaﬁu,avmwmmmaamsaaﬂqmmq
Fan 1w (bioactive compounds) Wmamu‘uimmmm uazdiasdl
Laulszmmalulﬁnaammmmmﬂgﬂimaaﬂszjt,mszmmalaiﬂﬂama
Vl’llﬂLﬂﬁ]ﬂTiLUaEJuLLUaGGUE]da’ﬁﬂ‘iuﬂE]‘UU’NGUUGmadDTiLﬂU’LlﬂEJ’J
K m‘iamaﬁamadﬁmwﬁuﬁamﬂauaaé uaﬂmﬂﬁ ANUTUGS
L‘U‘uﬂﬁ]%‘wLaamamiwimmawaumw Feo19dmasionny
U'ﬁa‘wamaqmiaﬂm Tunanduiy nmsyusisiteangaeisang 9
WU N15ANNLAN Nseudeu dwalilassaiuvadivdsunlas
LLazawﬁmaqmLﬁ&m%Lﬁauamwmaqmza"ﬁﬁ@mwﬁm
Taglani1ea@snlineaNusauLazLas 1y Y1dunauseie
(essential oils) wazInii C ag19lsAnu ﬁ:uuﬁqﬁﬂﬁmm
Wuduresansdrdyuindudiofasundetndnuis (dry
weight) wazausaiushulauiulaeinisdendninueans
PaNgNEUDEA

muumiﬂﬂmqmamaamiaﬂwmﬂuwaamLLa Lmﬂumi
muauuaaasuLLauLszjaLL‘Uﬂ‘wLﬁsmvdumuwmaqiiﬂmﬂmimmma
ﬁNLUuLiawmausLﬁﬂuNmm%mammwm [31, 33] mm%u
mLauamamiﬂﬂ‘mL‘Wa‘mmmLsuﬂa]mzmﬁmwamwmmmi
aﬂmmfﬂ,uwaﬂ‘ummauawmmuaaLLaulmaaIiumu Favinns
wmaauqmﬁmuauuaaaiuua mumal,wﬂmimaww fo S
marcescen [1, 8] wag E. coli [7, 15] ﬁzm"dumal,wﬂmﬁ&m
mmsamﬂv«mmisﬂsluuuwsﬁmawaumﬂwmumLLawawmm*&J
msuaﬂsﬁuwamawmuiuwmm&JWLﬂuIamam LAU150
LGU’IENLLaVUWa’]SﬁﬂﬂIUV\IaIUUSUEJﬂG]IﬂJLWE]WWU’W]E]EJE]WMﬂ@U
‘mamammmmqwamummmﬂmLi&l Wy 81 1eS09RL 1o
HAndusiiegueuluiioazisann1sseuInvedlsaLas
Usuﬂ’qaqmmwmmmamq

2. A5N15AUUNNTIY
2.1 Msin3gNasaialung

Tuwamﬂumsﬁﬂwﬂﬁam a.vjslne) 8.9jdlvig) 2.uAIASIIINTY
FraousuIIAL 2566 Lmauaﬁaﬂmiuwaamim&Jmiuﬂuwamq
thlazenn mﬂuuﬂiﬂuwaiwaul.aammmma&ﬂu muiuwaum
G]EN‘L!”I‘l‘Ua’NGLMﬁuE]’IG]LLa’JUWIUMWHLLG]G]T\]ELL‘MQﬂi’P]'U sty
W@Jiﬁaztﬁamﬁwm%dﬁu wdHINgNe 2 wila FaUSua 10
n3uldasluluvinguouruunn 250 Saddns Wudiazangwn
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usavielanaelsilvuadluuiuing 100 daddns (Snsndiuuia
maﬂﬁmm 1: 10 Ineuna/dsunng) ug wammwmmunm 7
$u 9ntunsesansafialy wamammwmmLLaammﬁaﬂw
1mms~mamammamauawaaﬂmameﬂauiumaammmﬁ
(Rotary evaporator) LuaLaiﬁJauLﬂuaﬁaﬂmm L‘VTEJLL‘MWQ
mv«‘uﬂLLaumlﬂmiaﬂmiuwawmumlﬁlﬂLLwam‘wﬂu 4 991
waidea newiluneaewiely

2.2 n'mnﬂaaumﬂ?mmﬂuaanﬁwmmaqmsaﬁ'ﬂ%wg [41]

nsinTsiUSnaansiivedniomuavesansatansevillngds
Folin-Ciocalteu Tululasinan 96 well plate Wiansanalung
uazalelusavinazats DMSO Tiliaududy 0.0625-1
fladnfude1dadans uaslu 96 well plate Usu1ns 20
lulasans ntudnansazais 2.0 M Folin-Ciocalteau U3unas
100 lulasansuazifvansavany lalfeua1suaiun (NaCo,)
anududu 75 nSudeding Usuns 80 lulasans wanliidriu
udrUaviumenszntunasea mmi’mammmauﬂunm 30
wiluiidia LmelUmﬂwmimﬂauuawmm&mﬂau 630 U
Tuins fela3os microplate reader kagAuIMMIUSIIUAUD
ansuluansaialunglaeisuivansazaieuinsgiuves gallic
acid fimrududusingg

2.3 nManagaunivTananaliueefsinvasasanalung
[41]

AMsATzRUsianaluesasnnsevinlagleis colorimetric
assay Tululasinan 96 well plate dansadalungainuidudy
0.0625-1 ﬁaaﬂ%’wia1ﬁa§5m'ﬂumia§aw DMSO @uadlu 96
well plate U3u1as 20 lulasans Aifuindu 40 lulasdng au
é’aaiﬁmﬁaulumwmwm%’u%u 10 Woasidud YSuims 20
ulasans el¥uy 5 und pudees sgiillonnasladnmidudy
10 Wosidudusuns 20 lulasans #l3uTu 6 undt augae
loneulonsenlonnnududy 1 waisusuins 100 lulasans
ynndnan absorbent Wudifianuenandu 510 wiluwas vnns
naas 3 91 lagld Quercetin 1Ju positive control

24 Fiasngignsdnuayyadaszlaeis DPPH radical
scavenging [40]

ansFuoyyadaszvesarsatalunggnusziiulagis DPPH
radical scavenging assay Iugmmulﬂﬂimaw 96 well plate
Tnglnssuasanalugiesaududu 0.0625-1.000 fadnsuse
fladfins azarvluansazaie DMSO Linaslu 96 well plate
Usuns 20 lulasdns anntuiinansazane DPPH AL
0.4 lulasnsuselfiaaans Usuiw 180 lulasdns mmvl,”ﬂwm
f QUUNNVRIUIU 30 Wi LLammmmﬁmﬂauLLam 510 w1ly
wins Tngldiados Microplate reader AMUIIMIAIAIINEINITE
Iuﬂﬁmumimuauuaaaium&mﬂummmmsﬂumimumi
AUDULATATEVDIAITUINTFIU Ascorbic acid fiaududu
0.0625-1 fiaanSuralfiadans 518U walduen

% Inhibition = A, - Ac x 100/A,

1ng Ay AD AMNITANNAULEAUIUFUVEY DPPH

A, A ANIANNAULASYRIANTAra1Y DPPH Wialiuansadia
WIATUINTTIY

2.5 N1INAdaUaNSAUIYaLUANTenalsAvasaTainluNg
#2875 Agar disc diffusion [42]

as1edeunstiud udeuuaiitse £ coli uas S. marcescens Tng
AT19a8 U835 Agar disc diffusion Ineldansafnlungiiaay
Wudy 500 uaaﬂ‘iumaluaaam‘i il positive control L 1
Gentamycm 30 ug IneldviededouuaiiGeuidedueims
\a89139 Mueller Hinton Broth (I\/\HB mlﬂ‘uu‘wamwﬂu 37°C
Hunan 24 3l antiudenadelige PBS buffer W& oD
\iguwin McFarland 0.5 LLaﬂ%‘lwwumamaﬁmaﬂumaam
aﬁauawma U’IN’]LﬂaEJUUN’JMU’]E]’]W]ﬁ Mueller Hinton Agar
(MHA) gaansainlunguiuins 10 lulasdns asuu paper disc
Uﬁmmﬂmammmaumuﬁuaﬂaw 6 mm L&2213 paper disc
vz afindenls mlﬂuwammu 37°C \Juan 24
Fala ‘uu’mﬂwaimmmmmmaumuﬂuaﬂmmﬂa (inhibition
zone)

2.6 d0ANIFUNI5IAY

dmfumsiiasizinaiatudeyaniunazgnszyluguves
Mean and Standard Deviation (mean + SD) (¥1Nn15MAa8991
F1uu 3 A59) Fanrseuwnalagldlusunsudniagy Microsoft
Excel

3. NAN15738

3.1U5uavessUsznauiuadnsananasaialungludasin
azangmiueauazlnaaalsiiny

PNNRANSANIMUIIUTIEsaRauednTvesasanalung
‘vﬂ.mmﬂmma‘vmaLumuaaLLavlmaaEumuwummimﬂau
waufiutusoy 7 auaududuvesaisadin ﬂ’ISL‘WMﬂ’J’IlI
Lsuzusuusuadmiaﬂmiuwaiummavm&Jmaawumiumum 0.01
§9 10aanfurelfindans lnudivadaiududuves
a1susenauiiue AnnTiuazkanslusuuuy AN1TRANaULAS
(Absorbance) Wigufivansazasu1nsgIu gallic acid 990013
NARBINUTN Lll’r]L‘WllLll’r]L‘WJJF’]TI@JL%N%u‘ﬂadﬁﬁﬁﬂ@%miaﬁlﬂ iR
arsafnlunguiisuazanaindavinazaresivaesylinden
absorbent meuwaa 9 MUAMULTUTUVDIATANARIUAIAY
aEvaiﬂmﬂuwamaawumimwuLﬂuiuwaammamﬂLmqwaa
Tusviae awmeuaaluumwLmnmaﬂuuwuuaamwma
adnnnd 1 emL’JumiaﬂmiuwaLquwi%lmﬂaaIsmLmuiuﬂﬁaﬂm
AzlAINIIRANAULEN mmammummﬂmwsw mi‘wuﬂuwai"d
mﬂLmeaawaimmimﬂmmwumammalﬂLLa ziilsandavin
ay m&ﬂmaéﬂiumummmaum&Jmiaaﬂmlmuamaaamﬂam
Funan1svinansiile muATetuanslfidiudsauanunsalunis
afmanseanunaIndiogtlungan waswidlagnisldihazans
Afituananetu nanisinwidelmd ladenisataansaniy
Naan wasuivazivsinaansddyfivenuunnsatudleld
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v

éfnﬁﬂavawﬁﬁ%’amaﬁu Fatunsiseuiegai LLaumsLﬁaﬂ
fvinaz m&mmm amqummmﬂmmamﬁaﬂmawma‘wmm
HundefasifiiussansamlunisiudeuunaiiZouaznagey
mAduRTesiuamsatalunglusunan

DM 1. nTIMUaASYINIUAINITRANAULTIYEIAISAAAIUNG LTI
Us1a4a75 Phenolic compounds AUAILTNTY (mg/mL) tUSeuiiguriu

—e—FPD
18 1 —e—FPM
SPD
16 {1 —e—sPM
—e—Gallic

Absorbance

0 025 05 0.75 1 1.25
Concentration (mg/mL)

nsaunadn (FPD: luwganiianamedaiiazatelanaslsdinu, SPD: Tuwg
mnuanannagiazaielnnaslsding, FPM: lunganiiannaiein)
vaEMTUDA, SPM: TUWgnInuanTiannm 28 v 188 181y 1Uea).

3.2 USueuveeasusenaunanliuagananunannansanaly
wgludniazansmiueauaslanaslsiin

mﬂmamiﬁﬂyﬂwudwmiﬂﬁgﬂaUWawhuaam‘ﬁu’wmlugjﬁaﬁmiu
wainsifintuiFos 4 Weiiuanududuvesansadasaug 0.01
fl4 1 fadnfusio 1 Naddns elfieuiuaisuinsg i Quercetin
firnudududieatiu Tnedr absorbent vosansafialunganlu
Fiazaslaraslsivy wazmmueafindubes q Aua
Wuduresansatafildlunismaass maamuaﬁaﬂﬂuwal,mﬂu
Fvaransiumueafiia absorbent Winduidos q muAI
Wuduvesansaiaguiu oniuasadnlunguitsludnihazane
lmﬂaahumu&mmum absorbent mmwmﬁaﬂmmanmwu
amqiﬁﬂmumﬁaﬂmmi‘uwaﬂmzuLLquwum absorbent 1/1
finnans Quercetin agheildadnday feawdl 2 nsAnwadel
wansliliudemnuausalunisatavaliveedanlungeenun
nfvhazatsuniuea waglanaslsiinuinduszd@nsanlu
asanalanun LW&NmeﬁaﬂmmﬂiuwaLmqﬂmmmaymalm
EROISHINIRE uﬂimmmimiﬂiuﬂaUWaﬂauaﬂmwaaﬂmua&J
11 nadngildainnisAnwrdgaelunisdnlouas CAIATATEN
ﬂiumumﬁaﬂﬂaﬁaﬂﬂuwaLwaiﬁlmmiaﬂmmﬂs Aygnnly
nsnmaeutusollle

20

~e—FPD

18 SPD

——FPM

1.6 —o—SPM
~—e—Quercetin

14

12

1.0 N

08

0.6

04

0.2

0.0

-

Absorbance

0 0.25 05 0.75 1
Concentration (mg/mL)

27 2. nsmluanssurannIsganduuasuesaIsainlungiiuanss
USurauars Flavonoid AuA1dudy (me/mL) W3guiigunuinadiu
(Quercetin) (FPD: luwgandiarnsesiiazatglanaslsiin, sPD: lung
snuanaiadiefaiiazarglanaelsiiny, FPM: lunganiiaiadiedan
avareumIues, SPM: lungsnuaniiarinsesviayatemues)

3.3 qusAueyyadase DPPH activity vasansannlungluda
Mazarewunuaavazlnaaalsinu

91ANAN15ANYI 1,1-Diphenyl-2-picrylhydrazyl assay (DPPH
assay) wmwaﬁaﬂm%waiumma avlapaelsiinunaziuni
uaaquamuauuaaas” (antioxidant act|V|ty) ma DPPH 8814
Faau TngAn % scavenging activity iinduidlodfiuarududu
vasansaia lnawieuiuasazalsuinsgiu Vitamin C AT 3
Faasanalunguisuazanludvinazatommiusauansan %
scavenging activity waamwmsaﬂsﬂuwaLmﬂumma awla
naelstiilussduamududuiiieuity uaﬂmﬂumiaﬂeﬂu
naantusvinazaiglaraslsfivuiial % scavenging activity il
aamwawanmivwaamiumma anglmuealuynsyiuay
daduiisuwihiusuuiteddyneadn nadndannsanei
m&ﬂ‘wLsuﬂfmaqwavmamﬂ1wGUaqaﬁaﬂmiuwaiumimuauua
dasyarndavinazareiilivasieiu §sa1nnismeasinism
Ysunauiuednsin nsmivsunaaliuesasiy way f]‘!/lﬁfﬂ‘i
muaumaaaiymmmmamsmaaqwimmﬂmsaﬂmmaﬂ‘uwaam
LLaviuwameimmmavmamnmaﬂuwaawwlmaamamﬂu
sagfuluiumadienty mmﬁmsﬂumﬁwwmmsaﬂfﬂivwﬂu
msUszgndlilunisinuisiely

—e—FPD
90.0 SPD
—e—FPM
80.0 { —e—SPM
—o—Vitamin C

%Scavenging
o
=3
o

0 0.25 05 075 1
Concentration (mg/mL)

2il 3. nymiuanssosaznsdueoyyadasy (%scavenging) Aun Ui

prududusnegluniae me/mt. (FPD: Tuwganiiadndedaiiazaieln

maalsdiny, SPD: lunganuanannalesaviazaiglnpaalsdinu, FPM: Tu

waaniiaiadaeiiazatemiuea, SPM: lungainuaniiaiadaedvi
S INUNIUDA).

3.4 wansdudavauuaiisenalsa S. marcescens wag E.
coli vasasafinlunglusiavitazasumusauazlnaaals
S

sy

NnuamsnaaeswuItEsaialungiatadelanaelsiimuuay
LumuaammmmmsﬂumsaummimmamaLwﬂwLsswm
aowilaldegnaiiuszansnin lunsdvende £ coli nuirans
afnlungiiataselaraslsiimuilsusudeitvualvgnitas



Igaly 91UuAe WagAne / Koch Cha Samn Journal of Science / Vol.47 No.1 2025 - 34

annumuea lidesidumsainlunganviowsis lneflvuialou
gudauszund 17.48+0.42 Hadunsiay 14.71+2.1 Jadlung
AU LLamTﬁLﬁudﬁmiaﬁ’mé‘halmgaziﬁmuﬁmxﬁw%mw
mnmf'1miaﬁ’mﬁasuammaaiunwé’ugu%a E. coli fan il 4
LLaqu‘i’N‘Vl 1 amswna S. marcescens ﬂwmwmiaﬂmsluwam
aawumwaﬂmmﬂlmaaiiumuLLa sivuoailsusudadena
vunlnalAganiy Imammmiﬂzjuaumﬂiumm 12 fafluns Lang
Iwmummmmmm‘lumwusmLsuasummiaﬂmsLuwa"LuLmﬂma
ﬂuiuﬂimmawua S. marcescens ﬁlvmulmwmiaﬂmiuwa
mmiasmmmswimLm‘uimsuawuaLLUﬂmsamaawumlm W
aEmiﬁﬂmmmmmmsalumi&mﬂammmiaﬂmm% vilAana
Lmﬂmmulﬂmuaaﬂumma UG Lsuwusuaaaﬁaﬂﬂﬂsﬁu
n1SNAADU muummﬂmmummmmnumwamwaLLa~
USinavesasafinildazsaelidladndadoafunmuaudiuay
Usgdninnvesansannlung

A9 4 9IMYLINYeIUSIallEnINN IS IAaEUN ISUNTATY18YRaITANA LY
ngurAaTUUgeLge A) S. macescence, B) E. coli *P iflugiGentamycin

lgnisravaudauan; N Aearsazatesaviazale DMSO ; uaza1saingmn
luwg (FPD: arsarinanlungansmelamaelsiiny, SPD: arsanaanlung
mnuanmelanaelsding, FPM: @13ain9nlunganaieinves, SPM:
arsanneInlungmnunnm e 1Uea).

M99 1 Anadgidusugugnavesloududs (us.) vesarsanane uamn

unganuazlunguiissielde S. marcescence Uag E. coli

Extracts Inhibition Zone (mm<SD.)
E. coli S. marcescence

FPD 17.48+0.42 14.67+1.14

FPM 17.99+2.09 12.15+0.03

SPD 14.71+£2.13 10.26+0.66

SPM 17.19+0.81 12.20+£0.52

Gentamycin 34.13+1.06 34.88+0.28

4 397150INANITNAADY

wammmaaqﬁu’wumﬁléfmﬂmﬁﬁm;pmimﬂ’%mmmﬁ‘?\luaﬁﬂ
53 MswidSinaaswailiuegaviun ﬂﬁaqw%‘fﬁm%aﬂa
Savz918 DPPH assay hazn158UdIn13L03gy 909139 S.
marcescen Wav E. coli ¥asarsanalunganiazunialudiii
avanglunusauazlanaslsiinu Im"l,mwul,ﬂuiuwaammaiu
wame‘wasﬂ,ummaﬁﬁﬂhﬂﬁﬁﬂ@%ﬂ%ﬂ@ﬂy USsnauansilly
dnsuiinnuuananesiuiiswdnies szmmm“lmuusumaummi
aﬂmawaﬂmiuwamaLumuaamaimaaiimL‘wuuuuwama
Usinaansafiniintuiindneiu muawuuaﬂﬂvmmavmam
aawumummwammviumiaﬂﬂaﬁwLUuWIuamuaqmﬂ
ﬂmauuwmmaqmuaﬂwﬂu LumuaaLLavlmaaIimwu
anusaanaavatoonunld Seleuianstaesyiauniy
vmLaaﬂmsﬁumﬁaﬂmmﬁammmwﬂwawgummi Tagvily
a1siludn wwu‘luwszﬂ.uwawm%umlmﬂ gallic acid Anda
caffeic acid 52184 chlorogenic acid wuauummuau;&aaﬁiu
wagNsANsONLEU wenanfidadlanswan Lignang iy Tnluls
pmoresmoL sesamin smummmia‘luﬂﬁmuauuaaaiuLLau
EJUENL‘UE]%&UVWEJiW EJﬂ‘VNENW‘U?HS phenolic glycosides ‘l/l
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