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Antioxidant activity of phenolic
compounds extracted from
Jatropha curcas L. stem bark

Phenolic compounds were extracted
from Jatropha curcas L. stem bark, a
residue from tree pruning. In the extraction
process, the sample was refluxed with
three different solvents by a Soxhlet
extractor to evaluate the suitable extraction
solvent. The results revealed that the
sample refluxed with water gave the
highest total phenolic content (13.41 pg
GAE/g dry weight of sample).

The antioxidant activity of the crude extract
was further determined using the two most
common radical scavenging assays, namely,
DPPH and ABTS. The results showed that the
crude extract exhibited antioxidant activity
with 1Cs, values of 155.96 pg/ml by DPPH, and
24.58 mg/ml by ABTS assays, respectively.

Keywords: antioxidant activity, Jatropha

curcas L., phenolic compounds.



1. Introduction

Jatropha curcas Linn. (physic nut or
purging nut)is a potential renewable
energy crop in the Family Euphorbiaceae,
which has origins in the tropical Americas
and West Africa. In Thailand, this crop is
grown in most regions and Jatropha oil has
been considered as a prospective
feedstock for biodiesel production (Ratree,
2004; Li et al., 2010; Hamzah et al.,, 2020).
Pruning is a common practice in Jatropha
production, as it is used to manage canopy
growth resulting in the inducement of
more branches, and then increasing the
number of inflorescence leading to a
higher seed yield (Santoso et al,, 2016).
During pruning, a substantial amount of
wood and bark residues are generated. It
has been reported that more than 20
tonnes of woody biomass can be produced
in a one-hectare Jatropha plantation from

pruning over a period of six years (Jingura

et al., 2010).
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In  general, this residue is

traditionally used as an organic
fertilizer in plantations or burnt
as a fuel. Furthermore, previous
research studies have reported
that the bark of Jatropha

contains substantial amounts of

polyphenolic compounds with a
potential biological effect (Asuk
et al., 2015; Tanase et al., 2019).

Phenolic compounds are a  large
and diverse group of molecules, which
includes many different families of
aromatic secondary metabolites in plants.
In  recent vyears, the pharmacological
activities of plant polyphenols are
extensively studied and they are reported
to exhibit various beneficial activities ;
such as  antioxidant,anti-inflammatory,
anticancer, antibacterial, antifungal, and
antiviral activities (Carvalho et al., 2018;
Lammi and Amoldi, 2021; Gligorijevic et al,
2021). Therefore, the isolation of phenolic
compounds for value-added chemicals
derived from this abundant residue can be
a promising method (Ozcan et al.,, 2014;

Matei et al., 2015).

This research aims to determine the
optimal extraction solvent of phenolic
compounds from J. curcas stem bark using
a Soxhlet method and the antioxidant
activity of the crude extract was further

investigated.




2. Methodology

2.1 Raw material

Stem bark from the pruning process of a 4-
year-old J. curcas L. tree was collected from
the experimental plantation of the Faculty of
Agriculture, Kasetsart University, Kamphaeng
Saen Campus, Nakhon ~ Pathom  province,
Thailand. The sample was air-dried to a
constant weight. It was further ground with a
Wiley mill (Kinematica AG Co. Ltd., Tokyo,
Japan) and separated into different particle
sizes ranging from 240 to 420 JAm using sieves
and stored in an airticht container for further

analysis.

2.2 Extraction of the phenolic compounds

The polar phenolic compounds from
the J. curcas sample were extracted using the
soxhlet extraction method for six hours with
three polar solvent systems: distilled water,
50% aqueous methanol, and 50% aqueous
ethanol. The extract mixtures were then filtered
through filter paper and the filtrates were
evaporated to achieve dryness. The whole
procedure was repeated three times for each
solvent. The total phenolic contents of the
dried crude extracts were further determined by
the Folin—Ciocalteu method (Singleton et al,,
1999) to evaluate the suitable solvent. The
results were expressed as pg gallic acid
equivalents (GAE)/g DW.

2.3 Determination of antioxidant activity

2.3.1 DPPH radical scavenging assay

The scavenging activity of 1,1-diphenyl-2-
picrylhydrazyl (DPPH) radical of the crude
extract from the optimal extraction condition
was carried out according to the method used
by Karagozler et al. (2008). The free radical
scavenging capacity of the samples was
determined by the degree of bleaching of the
stable DPPH. Briefly, 5 ml of 0.25 mM DPPH in
ethanol was mixed with 1 ml of the extract
solution with differing  concentrations.  The
samples were kept in the dark for 30 minutes
at room temperature and then the
absorbance of the mixture was measured at
515 nm on an ultraviolet-visible (UV - VIS )
spectrophotometer. The DPPH scavenging
ability was expressed as ICy, (the extract
concentration required to inhibit 50% of the
DPPH activity). Butylated hydroxytoluene (BHT)

was used as the control standard.

https://medthai.com/aysn/



3. Results and discussion

3.1 Effect of the extraction solvent on the

2.3.2 ABTS radical scavenging activity

The2,2'-azino-bis ethylbenzothiazoline
- 6 - sulphonic acid) (ABTS) radical scavenging
activity of the crude extract from the optimal
extraction condition was measured by the ABTS
cation decolorization assay (Re et al,, 1999). The
ABTS radical cation (ABTS™) was produced from
the reaction of the 7 mM stock solution of ABTS
with 245 mM of potassium persulfate and
allowing the mixture to stand in the dark at
room temperature for 12 hours before use. The
ABTS™ solution was diluted with ethanol to give
an absorbance of 0.7 at 734 nm. The extract
solution (1 ml) was allowed to react with 2 ml
of the ABTS™ solution and the absorbance was
measured at 734 nm after one minute. The ICy)

values were calculated.

2.4 Statistical analysis

One-way analysis of variance (ANOVA)
followed by Duncan’s multiple range test
(DMRT) was used to determine significant
differences between the parameters (Table 1).
P-values of 0.05 were considered statistically

significant.

total phenolic content of J. curcas stem bark

The stem bark sample of a J. curcas tree
is shown in Figure 1. The polarity of the
extraction solvent significantly affected the
phenolic contents of the sample, as shown in
Table 1. Distilled water, the greatest polarity
among testing solvents, was demonstrated to be
the most effective solvent to obtain the highest
total phenolic content (13.41 pg GAE/g dry
weight of the sample). The contents of total
phenolic obtained from the extracted solvents:
50% aqueous methanol and 50% aqueous
ethanol, were not significantly different, possibly
due to the close of solvent polarity. Our results
were in contrast with the previous report of
lgbinosa et al. (2011). They evaluated the total
phenolic content (TPC) of the aqueous, ethanol,
and methanol stem bark extracts of J. curcas
from Nigeria. The results exhibited that the
extraction with methanol showed the highest
value of TPC (28.87 mg/g tannic acid equivalent)
and the aqueous extract showed the least value
of TPC (10.92 mg/g of tannic acid equivalent).
Several parameters may influence the yield of
phenolics, including the plant origin, extraction
method, extraction time, temperature, solvent-
to-sample ratio, the number of repeat
extractions of the sample, as well as solvent
type (Khoddami et al., 2013).



Figure 1 Jatropha curcas stem bark sample

Table 1 Effect of the extraction solvent on the

total phenolic content of the J. curcas stem bark.

Solvent Total phenolic contents (ug GAE /g DW)"
Distilled water 13.4110.41°
509 Agueous methanol 11.8610.54"
509 Agueous ethanol 12.11+0.49°

* Values are means of three replications + SD. The different superscipts indicate
significant differences (P < 0.05).

3.2. Determination of the antioxidant activity

The antioxidant activity of crude aqueous extract
was determined by DPPH and ABTS assays. Due
to their uncomplicated, rapid, and reproducible
techniques, these two assays are the most
common  spectrophotometric  methods ~ for
determining the antioxidant activity of plant
extracts. Table 2 presents the results of the
antioxidant activity expressed in terms of the
amount of extract needed to decrease the DPPH
and ABTS concentration by 50% (ICyy). The ICq,
values for the synthetic antioxidant BHT were also
reported for comparative purposes. The results
revealed that the crude water extract possessed
fair antioxidant properties with 1Cy, values of

155.96 pg/ml by DPPH,

and 2458 mg/ml by ABTS methods,

respectively. BHT was more effective in
both scavenging assays compared to the

crude extract.
Table 2 Antioxidant activity (ICs,) by
DPPH and ABTS assays of crude water

extract of  J. curcas.

Sample KCes (Lg/mU) by DPPH assay’  ICsy (mg/mi) by ABTS assay”

Crude extract 15596 24.58
BHT 68.61 084

‘Data were based on the crude sample weight.

4. Conclusion

Distilled water was the most effective
solvent for the extraction of phenolic
compounds from J. curcas stem bark by
the Soxhlet method. The antioxidant
activity result of the crude aqueous extract
exhibited antioxidant activity with 1Cq,
values of 155.96 ug/ml by DPPH, and 24.58
meg/ml by ABTS methods, respectively. So,
J. curcas stem bark, a residue from tree
pruning could be used as an alternative
source of natural phenolic antioxidants for

various industrial application uses.

5. Acknowledgements

This research was supported by Kasetsart

University  Research
(KURDI),
University of Technology Thonburi, Thailand.

and  Development

Institute and King Mongkut’s



References

Asuk, A. A, M. A. Agiang, K. Dasofunjo and A. J. Willie. 2015. The biomedical significance of
the phytochemical, proximate and mineral compositions of the leaf, stem bark and root of
Jatropha curcas. Asian Pacific Journal of Tropical Biomedicine. 5(8): 650-657.

Carvalho, C, L. V. Mariano, V. S. Negrao, C. G. Passarelli and M. C. Marcucci. 2018.
Phenols, flavonoids and antioxidant activity of Jatropha multifida L. collected in
Pindamonhangaba, Sao Paulo State, Brazil. Journal of Analytical & Pharmaceutical
Research. 7(5): 581-584. DOI: 10.15406/japlr.2018.07.00286.

Gligorijevic, N., M. Radomirovic, O. Nedic, M. Stojadinovic, U. Khulal, D. Stanic-Vucinic and
T. C. Velickovic. 2021. Molecular mechanisms of possible action of phenolic compounds in
COVID-19 protection and prevention. International Journal of Molecular Sciences. 22:
12385. https://doi.org/10.3390/ijms222212385.

Hamzah, N. H. C, N. Khairuddin, B. M. Siddique and M. A. Hassan. 2020. Potential of
Jatropha curcas L. as biodiesel feedstock in Malaysia: A concise review. Processes. 8(7): 1-
11. https://doi.org/10.3390/pr8070786.

lsbinosa, O. O,, I. H. Igbinosa, V. N. Chigor, O. E. Uzunuigbe, S. O. Oyedemi, E. E. Odjadjare,
A. I. Okoh and E. O. Igbinosa. 2011. Polyphenolic contents and antioxidant potential of
stem bark extracts from Jatropha curcas (Linn). International Journal of Molecular Science.
12(5): 958-2971. DOI: 10.3390/ijms12052958.

Jingura, R. M., D. Musademba and R. Matengaifa. 2010. An evaluation of utility of Jatropha
curcas L. as a source of multiple energy carriers. International Journal of Engineering
Science and Technology. 2(7): 115-122.

Karagozler, A. A, B. Erdag, Y. C. Emek and D. A. Uygun. 2008. Antioxidant activity and
proline content of leaf extracts from Dorystoechas hastata. Food Chemistry. 111: 400-407.
Khoddami, A, M. A. Wilkes and T. H. Roberts. 2013. Techniques for analysis of plant
phenolic compounds. Molecules. 18: 2328-2375. DOI: 10.3390/molecules18022328.
Lammi, C and A. Amoldi. 2021. Food-derived antioxidants and COVID-19. Journal Food
Biochemistry. 45: e13557. https://doi.org/10.1111/jfbc.13557.



References (continued)

Li, Z, B. L. Lin, X. Zhao, M. Sagisaka and R. Shibazaki. 2010. System approach for
evaluating the potential yield and plantation of Jatropha curcas L. on a global scale.
Environmental Science & Technology. 44: 2204-2209.

Matei, A. O., F. Gatea and G. L. Radu. 2015. Analysis of phenolic compounds in some
medicinal herbs by LC-MS. Journal of Chromatographic Science. 53: 1147-1154.

Ozcan, T., A. Akpinar-Bayizit, L. Yilmaz-Ersan and B. Delikanli. 2014. Phenolics in human
health. International Journal of Chemical Engineering and Applications. 5(5): 393-396.
Ratree, S. 2004. A preliminary study on Physic nut (Jatropha curcas L.) in Thailand.
Pakistan Journal of Biological Sciences. 7(9): 1620-1623.

Re, R, N. Pellegrini, A. Proteggente, A, Pannala, M. Yang and C. Rice-Evans. 1999.
Antioxidant activity applying an improved ABTS radical cation decolorization assay.
Free Radical Biology and Medicine. 26: 1231-1237.

Santoso, B. B, I. A. Parwata, S. Susanto and B. S. Purwoko. 2016. Yield performance of
Jatropha curcas L. after pruning during five years production cycles in north Lombok dry
land, Indonesia. Global Advanced Research Journal of Agricultural Science. 5(3): 103-109.
Singleton, V. L., R. Orthofer and R. M. Lamuela-Raventos. 1999. Analysis of total phenols
and other oxidation substrates and antioxidants by means of Folin-Ciocalteu reagent.
Methods in Enzymology. 299: 152-178.

Tanase, C., S. Cosarca and D. L. Muntean. 2019. A critical review of phenolic compounds
extracted from the bark of woody vascular plants and their potential biological activity
Molecules. 24(1182): 1-18. doi:10.3390/molecules24061182.



Antioxidant
activity of
phenolic

compounds




Fogns unu:sAS Laulws ogl 2, Weryr wwauulwanaana 3,
QuIaUU IWNa@nav* la:asdusey guaisiey °
MMA3B13AINSsUlesT
ukI3ngndeinAlulagws:oouINa1suus

[ - — 3 —  -u 3
IJadQuInIDINAUO:NauUUS:UNdIKSUIToYWoLUN
Clay Pellets from Water Treatment Residuals

for Sponge Cities

uNAnge

ngamwaUszaviignidviauey i dudsednds
aflmwé’ﬂﬁw%mmﬁwﬂuﬁmﬂaqmmﬂLﬁumf'l
ﬂ'g'mm:masuaqssuuszmaﬁfﬂuﬂﬁ]ﬁ;ﬁ’u U
i nguszasdiiofnuauantimdsiuusedn
LLazms@msﬁmf'maaLﬁmﬁmmmﬂﬁumﬂau
iussUndnuugnssnauawadusinguina 1
i lasfesdusznouvesiungnoutinszu nin
sfudznds uarlufondainaludndrufiuansing
i mamﬁwmaauwud’mizﬁmﬁmwms@ﬂ%m}]
wlsiuassiuUSInadadunnduddenas uay
nudnmaesunssganyUsunuivUsunudadu

ANNLUE UL A

wiUsiunsesivUSunadaduloneudang Loy
wuindledndiuvesiunzneutiszln : ningu
d1enas : Wfeudane windu 80 : 20 : 0.1 92
IWidadusnffnzanlunisusegndldlus
Aminssu GavniluiamunsesenUszgndldiy
FanduazvinlsiYandafutmuanasgiuauy
madunarniaing ssylilunsud waiunig

UNATDIBIDU NTENTIUMA NG

°o v <@ a

AdALY: LIAUNY AunznautinussU/

oY

o

nsgadud/ Jagyrimng



TECHNICAL RESEARCH 3 3

sossuwndnlea tdudasnu

Aawanden niouviadaiunainan
waeld ilensWamnegsdadunas
arursndluyussgndldlaaselu
aUAN

Winfwdudanffive 1319581319

pun1ATII0eTuUSINMTTLED
auvudmslduidu undndudas
waulifiauudause ilesesunseias
i nspvhuutagld mshduldsndegunniigauie

Usulasulassasrsnislusiafulidainuud auws

Uagtudiedngnarsunsludsemalnesdn ol ST
wazanusagaduinlinelusniursedesinddulia

Uszauldgmuwhuegludsedn Seawmendnves o .. o o o
' Aulel (NT3EINT edsnAn UavAy 2563) Aiunae

o

Yy vnludio@me sl unenasununniiy . sef o o o @ o dew
i lrdududanunidsamsiduiunianvuzadie

A91US U a1u1505095UlA Tagtanigluusiin

[

Auwmilen ieazidun awnsaduguladne 1Wudag

q

(%

Wuifiesidulugasiduings d19na1u o1a1s ooy N I T
v wdeld wazanansavilvidafudugaduilaangs

UNUEU wazauuliNen15dyas J9vinluuSunuuny “ p
. S . NTZUIUNITINUANAILTINTS
Aenaqnludindniiudmiusemsszuie (91397 . Y S
. o funznauluszUndutannienaain
VBN WazAMY 2556; NMUNUDS 13386, 2563) Q% . . o
nIzUIUNIIRARUIUTEUY UTIAgn Ysgnaunul

o [y [ K % -
ANNSUUTEHULIDINITVLABNITLDDAUVBIUN = a & S wa ~9 v o
USunaunaeeduiuuin Jaudaniauaiilnaifes

mnazutlvdgmilneitediavesiuiivmdes 39 T R A o
G G T @ NUAULUUEINIDE (Wolff et al. 2014) @301

funAniowesi (Sponge city) Iagldlassaiig

WUFIUNTYUAT WU AIUEIEITME DUU NILAUIN

Lol

Wy Judefuing 394192 0ANUUD LS IVInT T

v wa

Judanseadmld Jagnindiudivznds Jaud

Wivvthiwieune s fianansanatusuaz AN : o 0 oo o o
DIMARNIAGATUWMREANAY  giagTunrsgaduildd idutanmded sain

Viduli T ans1ud A ey ugoenlunenas
(Xiaoning, et al.,, 2016; Jun et al,, 2017; Shun

PAAIMNTIUNSINYAT uazdmivanslueudiing

( Sodium Silicate ) WuasAvlAAANTEUIUAIS

Chanietial 2016, Nl Al inS2565) RS Geo-Polymerization vihlsiwawuaLén {Han1sau

BenldYaanaunud slanadnefiazsesy i o o e . =
1 udgnaanenazsessunIal fdunsetnevualrgtu luseninamswideae

USinauann Ailuseanzanguandauditesesduiin o o o e m o
slszavon URATUULIBTBITUY quﬂ’nmuﬁummamaﬂ ANSANYILIILLUIANIT

Meeduunimaazsaunsald A tod 1 o P = o
v Fagwariethunaududafumnainveiiang

Aauselevd Sanfiianuaiansasingni y ~ o % . ¥ ge X
. Us Igsuu e Zi AETEHENERIN AN R WIIWs9 FUTUUIALYI8vEa0u VAU TUN UN
Wudaanaunsannuile y

3 g AN51504 LANDAUAIT




A5n1sAnw

fagiawaunduieduuszneusie fu
aznouuUszUndudrudseneundn nnsy
dugnaadudiuUsenovdes loReudang wag
thazen dmsudunouninaioutan Aungnoudi
IA9nN1sUTEUINATNAN AEQNAANTOIATBUNTE
ponaniony udhlunses Wunsunsiued 50
Wi ol lmidnduaziden lunisieseuningy
F1Urnad yilaen1sanuite walinluunliaziden
niudniunnsesiuszuninued 200 wiagn
ﬁwiﬂauﬁ'qmmﬁ 105  esrmwaded Wuna
24 3l

TnewinRuniitduataudaasdouaduing
fuinans 25.4 fadums detugtiaiadsgnindng
WNEIIINUTEAN LARIRUUNILALALSBUAY
(Downdraft Kiln) Afnslraasoulnesiuiinmiy
Tl Fif e udaTan anudoussnsdusy
ndannmiilvianufounazanuouasinanduuni
ﬁmmmﬁui’mqﬁﬁm’nm RaunniANTauluNITMY
7l 800 psmwadoa dorleafunan 24 Falus
nsfnwiildrmungasnandiafumn Wudndiy
patminvesanilita wanwiinsei 1 Tnous
avgnsvsiidafuiiegdiuauy - 100 gnwinfiu

dmsuihlunaaouludseiusng 9

M1319% 1 drunduuazdadiuvanguiegng

IRV : T
Andrusauasy (%) dndnilnevmin

- o - ¥ . v, - aw ¥
Bonguieun | Fusznowisn | mnludwand | Teidendfing ; thaven

90C-105-0.35i 90 10 03:10

90C-105-0.1Si 90 10 01:10
80C-205-0.3Si 80 20 03:10
80C-205-0.1Si 80 20 0.1:1.0
70C-305-0.3S 70 30 03:10

alun|a|lw|n]| -

T0C-305-0.18 70 30 01:10

wnewn : C AUEDY Water treatment residuals (Runznautinused),

S #uneie Sludge of cassava pulp (MndudrUznas)
uag Si waneds Sodium Silicate

Y s v o & a &
QqﬂﬁmQUigaﬂﬂwmaﬂﬂfliu’]LN@@ULNWLUU

ade

anyiIme JareamegeumUsEansAInn1Tnn

(%
= o 1

FUUT LAZNAABUAIIUN T UNIZVBIUIATIY
ilemgasiardrunauanasdmsunsiily
YA Wladuieideaisiiaua1991nae
wnnanh ilelilddiafunaseiils nmsdnw
f3adenliFsnmeaoudafumndutanig
T3 AUUINTFIUL ASTM C127 - 88 Standard
Test Method for Specific Gravity and
Absorption of Coarse Aggregate



M1519% 2 MepnTuinIaINgNABENg

dmiutunsunsnaaoudaRumniuids
Suusadn iWeanifiafuenidnuasiBunsanaud
yueLdn sauvsgaduindutandidamde
desniduianussiamiwniindiiiunssuaunisien
%ug‘d (Sintering) N1sAsIvdRUANLLT LTI LGon Y
BNINAROUAIYID Diametral compression  test
(Awaji and Sato, 1979) Wfumsvadeuiiiew
AMuaINTaluNITULIIvesTan i danul iz
(Brittle material)

NANISNAADILAZNITIATIZUNE
NIRATUUIYBRIARUEAN

NMIMAADUANINE NI UIET AN WA NFIR
W uagmagaduiihvesnguiiegtadafumina
WNTFIU ASTM C127 - 88 Uadngusiegausay
gn3 uanafamsnei 2 adusniinaunudaday
199 du 6 nga Tenudsdumneg @nmdush
Aaua) aglutae 1.31 - 1.55 Tnguszanas Fsam

99 e iwunlduanad Wednaiunauvasningu

'
a

dlgnduiingedu Wesnmndudenduluian

MU uazildeeingsenineeynings

iR (%)

ams | Senduihetne | eanudaading (enmdudaiiowie)

90C-105-0.35i 1,586 — 1.553 62.06 - 64.34

90C-105-0.15i 1510 - 1.521 52.47 - 53.06

70.26 - 71.64

80C-205-0.151 1.375-1.383 67.35 - 69.28

1
2
3 80C-205-0.35i 1.416 - 1.417
a4
5

T0C-305-0.350 1.348 - 1.362 74.09 - 77.04

mé 70C-305-0.15i 1.306 - 1.321 7391 - 77.67

LﬁaﬁmimﬁmL'%*emﬁ']é’m'ﬁ@ﬂ%mfﬂsuaa
I ARUKIAILEATA9Y wazilovundiased
HANSENUT LARDINAINTUSIUENaS WU7
Uizﬁw%mwmi@m%uﬁwaaLﬁﬂﬁmmuﬂsﬁuma
AulSuudndiuvesniniudiiznad na1ife
winUSinadnauvesnnsiudUsudnniy
fetnagnst 5 uay 6 Telldndrunintudiends
dopunznoutUsEUwndU 30 70 wui
Uszﬁm%mwmsam%mﬁwmLﬁmﬁmmﬁwmmﬁu
V?qiﬁaamnmmﬁuﬁwﬂwé’qLfJﬁJSW%i’@Q e
lpsuanuseuannsinasinuizennisnltngd
iliiAansaanedivesarsnelviiiagniunse
fosinameludanu §evinlddranunsadaly
unuiinnguddegndsdigninnlg demaia
dmaﬁfaqmauﬁ’ﬁmi@meﬁ’uﬁwaqLﬁﬂﬁmmﬁﬁ
599y aenndeInansANYIYes NS3EINTT 29A

1NAN UazAMY (2563)



deasaundedninavesluioudaing
wm’wmsaméﬁmmLﬁmﬁuLNWLﬂ'ufuLﬁﬂﬁaaLﬁ'a
Usinaudmduveddaieudainaiiuiy Tnefinnsan
Wisuisulunsafiusunudndiuvesiunznau
dszUmaznntfudusndavindu ognslsfiang
arwdiusisslidesisudnin wagnnspndurid
wnluanaaiiethlunSsudioufuidenuilles

ANSNANANSWLABNRALNG (Santis et.al, 2016)
< @ a
ANULYILETIVDIIIARULNA

NMINAFEUANLTILTIVBIIREInRAY
IN1YBINANIDE1UAAYgRS TTldIUNALLANANg
fu feledesnadsgui 1 n)  Taensnasudy
HugugnavetdafunInsInay  ( Ultimate
diametral compressive force ) UIARULHILAN

0 v w [

fdnuwauzdsgu 1 ) aglansnmaesunsedngagn

<@ a v 1

LariaesuusIdnsngnvaudniuiiag1aunay

gATUARIGIIFUTN 2

o

JUN 1. N) 1ATRINARBLINAIEN
(Compression Testing Machine)

) ANHOENITHANUDILE AR

(N)
2
g
il
¥

Mdafunsadn (N

90C-10S-0.3S1 80C-20S40.3Si 70C-308-0.381
90C-10S-0.1Si $0C-208-0.1Si T0C-305-0.18i
nguADEN

a o v w [ & a
gﬂ'ﬂ 2. NMANTULLIIDAVBILUAAULN

INHANITNARDUMAITULTIT AR 1LY
Hugudnaveddln@duml wuindie dadiunin

€

YAz raImanunznauuIUseUl YNNTY WU
Asn 6 ( 70C-30S-0.1Si ) Aeddmdruningiu

(%
a

dzuaa 30 sedunznaulUsEl1 70 Tag

o e bt

oe

Y 3 v v v Y dl

dmitin aiuimaeiuussdniosiganeiimeg

a

%ULL?&ﬁﬂ&?’]EjﬂLLﬁ%QQQ@ﬂE] 175 N uag 201 N
Ay warilfdadamdndios 192 N i
Tuvausii mndadruninduddzndanony
nnouthUszditionas iy ansdl 2 ( 90C-105-
0.1Si ) Aelldndun nTud Usnas 10 siofuy
nzneutiUszUn 90 Tneduidn @eiansTuiond
Ainawinfugesi 6) aufuinidsiuusedags
figafefiidsfuussdamanuargsgade 521 N
Way 559 N snuasu wazdimassuusssande
1N39 563 N Geasiiuldndiunauvesningy
dUzudafiunnasdedmwaliuszans nmimassu
LIeBRHUHURUAUE NaNsTR AU



neililosanmndudlzndaduduniedngde

aaa

Iasumnufouanniswivzinujazeni st ludvinla

Winnsaangdivesansneliiingngunietesinaniely
Wadu ey liA uinddnsuussdnvesdnf uimn

Touad

dlefiansansninavesarslaivuddinnse
AAISULTION aauﬂ?amﬁauqmﬁ 1 upz2 @l
dnaruresiunznaunUszUdoninsiud Uy ndani
Wiy 90C:10S WU qmﬁ 1 fefldmduanslnfiond
Anmsetiazen 0.3:1.0 Inethuidn) daunsaduusdn
Laé"alé’qqﬂ'jﬂ qmﬁ 2 Fefidndansluieudainame
dharen 0.1:1.0  wazdmdumsiIouiiousswing
an3il 3 siognshl 4 uae sywinagms? 5 degesi 6 1
TANAMIAISULIITAMIUBLAEINY  ADdREIUTDY
TR pugaInmnazuUsAUASINUUSEANS ANAISSUMISY
SunsedaruduruAugnae LdaAUmN \iog9n
mi@umﬂmﬁau%ﬁLﬂmﬁaﬂ%’uﬂqmmmwmaaLﬁaﬁu
vildaruud awsawnnd @y wasl¥iannuuduuin
Savueuluen Fesmsiivanslaiondanadiluae
vl eduduiimnuaunsalunistulgdund sy
wazantosisludnvenienulidenas dwalsfaau
WSITAYRNT AR UNSWKIT e Sy LLi\‘laUGlﬁlq\‘i Gl
donnnediutoyaiuifeves Santis etal. ( 2016 )
nanfeUTnalueudinadmatlsunduiuainisge

FUUVDWTIAAUMN

Tusrunisindefuwnluussgnaldluau
audainssulest ludnwugnsldiduianyi
maiunasmayiianmsasrasUsinaHuld
wuingmsan? 4 (80C-205-0.15N)  fimmimanza
faplumsinluldoy Tnefiarsansiuaneaauda
éﬁumsmmum wnsgrumstlulddmivanTang
Yilugumadiu uagfuyusiasio 1 gnuiadiuns
'jﬂﬁmmmmzamLLazauLmamamaﬂ’lsuﬂﬂmﬂu

fanyflugiuniafuuaznaiiauninsgunsy
dueBunsunasesvieaiu nsensrammalng mndl
mMsvihvunaazvesianinainuatsuaziluly
sawduiandu wWu nae wiegnss 1Dudy uasdl
AaaNTAT a1nsasrasUIuaivandaluin

nyunnuuAslaeg1aLiene

5. @5UNan1539Y
mﬂmﬁmaauﬂszﬁm%mwms@ﬂ%mﬁwaq
fag1adlnRuNINUIN ammazm 5 fifidnduves
fumynoutUsedn - mnfudiUsuds wiadu 70 -
30 wariidnaruansludondaing : viaven Wiy
03: 1.0 wuinuautAdunsgaduinldgenneg
Tudhedosay 74.09 — 77.06 eswniidadiuaes
mMnsfudiendsiunn mszsdudunieingdaile
gnunfigaumgigazaaisdiiliiandudosing

meludafumdsdmarilivsednsnmnisgadu




AINNTNAFDUNIAISULTITAUDIFIDE 1T AR Y

A Ao 1 a

wnudgasnaudl 1 fifidadauves Aungneutissr -
nndudUenas wirdu 90 : 10 uazlidndiuanslaifgy
Faina « thazeia Wity 0.3 © 1.0 wuihdauaudasu
UszAnSamnisuusedatadofs 645 dadu Liesand
dndruvesninudendaiidesiian wardiunauvos
Tnfonddinafiuinian lesaindosinansludndu

(%

wntios wazannnisiidnaruledenddinaiiuindawali
ounmvaadafumiludunoundsudutuguidedud
AuLtuLazTuinulafvinliUsz@nsamnissunias
ARt
dofiansanvszifunisdndadumn i
wugaswaLil 4 (80C-205-0.15i iaumanzaniian
Tunsilulfdutanyiugumafusazniasii 4
Armudauss gaduilad annsaldifutandiovzaei
yhuddluiiuiiasisag ldweaunas

AnANISNUIZNIA

(%

HI98UY0UNTEAM N15UTEUIUATIAN T

AMUBULATIEN 8D atduayuiungnaulIUsen

U

wiolvigidelaununfnw

LONATONDY

. ASTM C127-88 (2001), Standard Test Method
for Density, Relative Density (Specific Gravity), and
Absorption of Coarse Aggregate, ASTM International.

. Awaji, H. and Sato, S. (1979), Diametral
compressive testing Method, Journal of Engineering
Materials and Technology, Volume 101 (2): 139 - 147.
. Li, X, Li, J., Fang, X,, and Gong. Y. (2016), Case
Studies of the Sponge City Program in China, World
Environmental and Water Resources Congress, pp. 1-14.
M Jun, X, YongYong, Z., Lihua, X. Shan, H.E,
LongFeng, W., and ZhongBo, Y., (2017), Opportunities
and challenges of the Sponge City construction
related to urban water issues in China, Science China
Earth Science, Volume 60 (4): pp. 652-658.

M Santis, B.C., Rossignolo, J.A, Morelli, MR.
(2016), Calcined Clay Lightweight ~ Ceramics Made
with Wood Sawdust and Sodium Silicate, Materials
Research, Volume 19 (6): pp.1437 - 1442.

M Shun Chan, F.K,, Griffiths, J.A,, Higgitt, D., Xu, S,,
Zhu, F., Tang, Y.T., Xu, Y., and Thorne, C.R. (2018),
Sponge City in China - A breakthrough of planning and
flood  risk management in the urban context, Land
Use Policy, Volume 76: pp. 772-778.



[7%4 a 1
1@NE1591994 (§1D)

Wolff, E., Schwabe, W.K.,, and Conceicao, S.V. (2015), Utilization of water
treatment plant sludge in structural ceramics, Journal of Clean Product,
Volume 96: 282-289.

nsudaasun1sUnAseeiosd u (2543), UINTFIUAUY NIUAY WATNINA,
NILNTIUMA LN

n33n1$ 29dunen, afigagn wes®,  wazula AevUssiassAns (2563), s
NERLT AR UL YT nunanAunynoulssUIkazn1ntud1Usnd s a15as
nenansuasmelulad undnedeumansay, adudi 39 (4): wih 472-479.
magius T5nSn (2563),  Sronae Qv : quunAnuiiaaosiedln dosfiduan
(LR HADALIAN, HTTPS://CITYCRACKER.CO/CITY-ENVIRONMENT/SPONGECITYTAIPEI/
J0i58 NAIA (2565), Wasudleshidunenidnd . Sponge City wwiAnduiierh
3 MIURANUSTYIY, https://thematter.co/social/sponge-city/186129

91581 VBN, ANNS Dewdh, flpg 8lve, UavessAmy JunsauY, (2556), N3
Usuugsmsinneiluoanuuuvasiiufiquinnanans, Smnssuasatuidouas
Warwn V71 24 atu 4 wih 28-38.




1

oUsN5 uyi?, dNu WodIWeyde?, as.wsstuUWS Noviifo3

AUFIYBIRA:USMSINDEUBUNIA:EOAU
nIvglia:usnisingnAaasia:inalulad aon.
ukI3nenaginalulagws:oouINd1suys

Iw:nvAsoa Uoyuuliaz:aunaQ

uny (§Inerans : Capra aegagrus
hircus) Wudniasugiaiinuasnsliauaula
Tunisidssunduiaziuunlduiiazldouiuyy

=

nnd ndeyalud 2564 nuitszmalng &

LNYATNSLE BIUNETIUIY 85,000 518 waLd
UL pLATINE YN TINTIAULINNGY 1.2
d1usa lngaruisadaeanuwnelusnvuee
paUseinala Jazdseunas 200,000 69 Tu
ALEInaavsluUsTeLar AU s Ad

TPNUADINTITHINEDNINUIUNIN

1918 Beumz LS L uft doulutaquy
fesanldiudilunisidesliun unsdudng
Aendesiufisludenduemsidnainane
9IMSVYIU

Tawn Wa1a wgan lunszdu a9 9m1sdu
eiuA @1msdnsagy sazden a1 danu
nMuLazUSUdsean mwIngeu lsveziia
Tumaidssdu vildiseldnuuisunaend 1
NanBULTUTIANATHaNTAY Bnviununed
ANAINI9BINISES doadng gauludlensnosd
Tufidrdmarevind efiuszloviiunsgaony
e wasdinfiuiiuala ounsflusiud
gosdreuariluiiulusyiumninilodniviasun
YU warniaunzanusniinwin nziln (de
wu wazidandiu Avkazwiungtuvindu
1A30sUsEAU LHen waznsegnunyanuUsgY
Huemnsdnd druyaunglivindule e
1



A1519% 1 Uselgvintaannnisiagaune

Pt Vsrluvd | vslomiduq

by

s (Meat) aneudveinnisUgnive
un (M) Turen/juwin ancuny

i (Skins) munndeiy | afenslduasnssuaduan
dabeiviiu (Fiore) | yedaiifudamdy | e ¥ ennevinugy

1 (Horns) waRiwiInmw v uasiunuIng

w3nslu (Offal) Hien FmnsssuuazmAn

y

wavjang uiufinumsnssuandaudedi
UizmﬂﬂuﬁyuﬁLsumjmqﬁ%nimqaﬁumﬁ'aa&j
Wudhuwnndendwin viau vilddulng
doudssuny auyadufliunadutioteddnuas
UsznouRBnIsuvmawT wu AssuuigLinusn
Aeagldunzudouny shemnsidesuaniianbud
fuiin Suyydssmadualnglddeunsidu
9113 Yuifn Futulnl udsen Tuaguilng
nyudhasas (Foanguia) uandioiioutiu

Thawdes wazAueINaUY

Aulneyadudindouvihnuasyinaiu aug
fumaidesdng deunzionn deowwngionie
dmsuiugungluefn wudi Tugrusnlainigi
unzuafusisnzauazunudeinds Ifnandian
uludoifuaunsund o dsaenadosiunis
FIPIUVDY NANEFITIUNNAND T WA, 2491
Tunefidsduusemalnely

yuzdulduunsidonsulie
vieAn 5ot unsdangan @ 9919
wneauinduunegfiunan Westinzamiewu
anea LstﬁLgaaLfJuﬁi Fnwia Toluww "une
Wi ¥38 "neyend’ dungnlivesseing
Ine dowmdn Whladnduaneiugideatuuny

W uldeveaunaldene Wuswnudainds

(KambingKatjang %39 Katjang %38 Kacang)

wugdnzan® nugunudeinds®

s

FUN ULNWASANEAS bALNITUILNE WUS

9

YU (Saanen) MU 7 73 (WAR3 77 Lazine
Wy 4 67) MNUszimamuInia lngusundaedein
Tudw.e. 2493 nananainisidsaunzanni e
wAnumglunsamuuasuar S ialnaLAes
uoinanAnT NS oIUTsu sy fuunegnnaw
sugsnuniid velus insasaiand Jaldiune
anuaMAReAssTiunysag Inemsenaysd a1n
wase yuil indaaunzesa yoil iuflinvesns
rosts a3 sufsiagiu Audimadounsly
WAYNAT ARATUTUATSTY YUIUTUNTNE YUBUAD
AAU YUYUAITABUINLY YUIUARBITIAIN YUVY
adaf yuyuyiagnn Yuoulaslund waruinm

9

a

ueNYUYU YouUszygiie 75 Lazgosnslulazyu

9
1 [}

4155 qWs1U9giia agauunn inT1nsenduns

Y 9

ek ngluaiu




WUZUWWEY9n]

anewug wneneagbudagdu ladnis

susndaeugiAn waziinswauaeiug il finsusgninaeiusunlalnunE s wILLAz aNY
IAENITHANAINTTTNYIR A1unsiduseleviiuag susAadolduiuneiusuodnaydeou Fafld
ATAIYANEIUT B 2505 - 2508 \AE9 Pensefumadsunslufiuiiuazdisdauasuns
wnzun auladie wWen1sisedn newmdeds Aoaunglviaty inwasnsunsdiulduiuiuEeusn
S1viing sioanlud 2525 I9Euiinsdanisusznan esungiuguosuasiuguanssning 3 aewug
LLW%%uLﬁuﬂ%qLL‘jﬂIumumwmjvjwﬁq I 2533 vlldunesiilnssadralngliunuasiield uass

AMUNUNUFBlSANSIUAsULUasEN wInaaL Ly
NUNLAZAINUADINITVDINANN

LWENUSHANLUDLAT LY

Y
WugHaNgLua waslng LNZLUD

LS

o ¢ -
nuguaslnaydeu LWL wuguas

AuSYuadyIn



Tul 2545 inwmsnafidssunsluinysag 16
smdatudaie “naugid saunzineyaas” i
dninaunyeng uazUadninny. lneysiiazduaia
wagaduayuLuInenseilidymanmaniieay
aafy Taswdunisenszduaagiunind sddign
avdnwaizannd usioulud 2506 Weddaulauniu
Feaanzfoudu nquinuasnsidesdnt funansu
duaSuavnsaiiuil 1 ngamme

Hded1 “nqununsnsiifiesdnivany” Tned
YaqusrasdiioduadulliiTonnidednd uaniudon
Sous uazthemaedsfunaziu daasuanunig
Anmsifafunsinensiiunandn wileliaenados
fuaaunsaliasuly aaessuduguinatslunns
UIgauuiunIngg wasnulIe91un13q laegd
uleunevedngy Ao qqgjﬂﬂﬁﬁymﬁﬂuﬁmﬁ'wmu
wazdauInden uUsgUnAnAusiagnananm tiels
Auslnavasndy uazseafumInainveuAIeYengy
inwnsnafiAssunedandnnsznsegidlugimuuas
uenyuruiuTinsns wuinmsdsseunsasnsss
ﬁﬁzy,muazqﬂasmﬁﬁ’wﬁ’zyﬁa Ugmidun1s9nnig
NISHER STUUAAIN AIUNITINTINUIY NA1IAE
nunsnsikandadununsnsseges finmsnsyated
Lifinmssaungu msdnn1sudn wazszuusan Jadu
naliinadsslugsruugsialivssaunnudisovily
dssfessuiliidrivaniunsaifiduey sy
Fos fiufinadesiisnte Uumemnsludiudfin
gngaRnINAsUEeEio Ta

WA
http://breeding.did.go.th

Tngagu anmnisidsaungluwnyang
drlng fadununsnssedes 1aomnzidu
andnasy WieldusslovilunsiSounasiiie
fsnssumseaudundn Jaymiiluiinu fe
FunsTanITISL warunIata N1sLaes
wngludagtulasunisdaasunisdiinaude
dndngaunnumuasiunisiavimhsulasade
W BENTEAUNIATEIUTDINTY LA 9A2TY

v

UaamﬁmaaﬁﬁmLLazQU%‘anﬂuﬁ’ﬂﬁ’ny sy
mnugluizes nmsdanishsuuvuvezidugud
ievianndandonlurhsuanmaluladwse
Jouna1euY3 waslatinswauInandueiain
uNzaaNgnan Wy iounzuuds ayuarladu
uuLNg YuNNUNLRE gnduidouny ae
uenaniliminiinndsungluduaariendien
Tufindt lnevhAanssulusfuune Wy Juuy

wing Trigmsung Tiuugnune w8

n1sid ssungluiluiivsngldnnmon
fouINTunisgunisiausefnuieliagty
pg1eralilos inumInsfiiasaunyldsandaiy
othanduvudielvordndsaduo oy
Aosungluflufiwnisng 1uuvaaFouiuay
91T nNAINITUAUU AR Iy ULTR NN
dusialulueunmn




’*&

AtUWS:wus lseaa
UnJ3v8gAUgADIUUaDONYDIKIS
nIvgla:usNIsIngAaasia:inalulag
=% ukI3nenaginalulagws:oouiNd1suus

vAaaIun

uwiWdokisaaovyovAaulng

avnnds$IWogunwWNa

33UATRATE SARS-COV-2  vivetiau wimUlrenINsTuUsEnuINiuuen
ylugdnludeide COVID-19 denansznuetng  Prudsndifiniudes @ dernuiinsesnly
nansentagsiae msluninson Wedann  Suussmundedsassesanfudmuenthudy
unmsnsaniguaiiliinaudnediinu sziu  wgdnssuamuesiuvesdauludosing
nsl¥i3ms3uemng JudeassnAudn saumia
& neaansdsnasluuennasing 7 e

Uaned 2564 iafgunaliiiennany

o o/ A o 1
ﬂ’ﬂﬁﬂuﬂ’]ﬁ‘ﬁ"ﬁﬁm’)“ﬂ'ﬂ\‘i@]ﬂu wazilaaiunigsuns UIATANTNIRIAN N5 4B 196149 y

svLNATeNde COVID-19  anmsnssenanannlil mmmﬂﬁumlﬁu‘gm?ﬁuéﬁtﬂﬂiﬁgﬂﬂ%
anm‘?uﬂﬁ?‘iﬁtﬂﬂ@ﬁﬂﬂ?%@ﬁﬂ?%“ﬁﬂ“ﬁuLﬂgﬂu1ﬂ Fruanstlszinniuyindanan a1y vide
ImﬂLfaqu@ﬂwéqﬂ?mwuﬁmﬁﬂ@g’slmﬁlmimg uyneene deaaiuqayannnausndiniunig
ag19Tu ngamwarIuAs dsznaudanlugiu deassdluynlania Tnalannzlunguisjunas

11 1% L5119 899791995 U U TN T UN TN U LN ATALIATY LHA9AINANY RUTIALAEILAZINATE
Lannaiasuaayla Futlseniuanms i ldaninFunn



ruyriddadududidngs

i1e dnszaneegialy dedauuddl

SULUUYRAIY LAYSATIRYRILTLANGNG

fiueanty ma%’uﬂﬁzmummﬁﬂdmﬁ Junquusnis

flandugsemsdiedes erainmstuiioures
dolsaanemnsiugomsgnlduingae

WauuailiFenelsainuuileauuniuingiu
g 9 93egiinyrsenunsenzilunmaiiilednily
‘Lﬁmm%@ué”aaﬂﬁéfmﬁaﬂw Lmeqmm‘mm@

N lEnsAsudaAuiaiieauuas Lu@mﬂ 71
TnAansuiauding (Cross contamination) 284
. a & a & , ¥
wanalsaneg luilenulwtleugiiagn waziing

fanedsdngnnalinnalsals

Hevyidudlodnifdenluduysd fve
vyaladiduunuue 9 nyndngeasiamig q way
syyun LBudu Tnoidedelsandn 1 Adnwude 1o
Streptococcus  suis (@asnlnfRanaa ¥9a) Fode
p19agliduyaulyesnin uide s sus 1 o
Jgmlulszwalneg Tnslanizgdminluniamie
wagdanu fsinniuemsangAugiunn vinliiAa
n1rdenannisdad slunszuaiden
(septic  shock) Lﬁmmiﬁmmmmlﬁy@ﬁmum LAy
mmﬂﬂmqwmu“lumwmlmmmﬂmﬂmﬂu aq
liinnsGande deafinilin “mwmu” wave
finanelszamaniinlinuenldangon delsa s.

. o ¥ a aa % o A
suis guum@u@’mmﬂmaﬂmmim Tudmasaaay 12
1,2

wenaniilenyudilalndedu

(%
=] [

¢ 1 av v a
Wednd sianldunanlasuanudesluay
uilinel il elnuaslylndnyuid eu i e
Salmonella spp. (Faluiuaan) ludnsngendn
Sauaz 80 na@dsWldnuliinugnAn ivaliignan
o dly o rtﬂl A 4 % Q’j o a
uniledninaonvirefuuiauranduldfuuny
v v 1 2
WAy iudadedesAenislffuida Salmonella
2 v
spp. azwuIndasiaiinwululdfu anaifia
o % 1 o ¥ t:ll a dal
duasnalitduiu a1n1sae9iNfnLTe
Salmonella  spp. Aa M lHiAAaINN9TiRade
A ny = a s & P
Aauld an@Reu annmadelunszualden Lay
k2
i lgnisdedin e’ Honeeuialidnig
2 2
uileuseada  Salmonella spp. luunuvn
¥ v
dunauaasnszuaunIsanieln Inaleniznig
1 v
augds waznsadn Endnynl#ldunn danalifiae
2 2 4
Tuanl&wideuunduiieln ¢ wanannil a1misg
¥ =K @ Yo a 2
nuiatlszinm fie uazuiin AlAFuaonutianluiiu
ys wungEnssunstslnafisanuaziivenaly
= = 9 a2 Aa 9 o ,
gnana sandafsannesian NonliaanFauls
~ ada o gua ve &
gaunniiesatfing nnliidlentaliiu 1me
Vibrio parahaemolyticus (3131 w1918 la
a o tﬂl % dl” o dl dly
AAa) nunduitdeuuiiuenuisnela @9iame V.
. o e Aa  a A
parahaemolyticus Apilui@auLANFaTiaANNe
o ye & = A vy P
Tenguuss flafuimaaziennisnauld anasu
Uantiag a1aiinistnanis fieads wavgaanss
= A A o o Y
Ayniaen Deluglimnisluszdusiug vesdszinag

al A 5
InenasALaen

U 1 : TmgAudng 9 uazmyludwyrddinon ¥y wie wynsene



uenanidledaiuda dnidudninghuiides
vilaafusnffauuusulseniuan uasuuuiss
an fiddfe fnaeefud Miduwedondeodunis
Suusgmualadinvduaz gy enanolminlseld
ynAuatiderelsnfnlufuin udkunmswsuuay
nsmainAuddluanysal Wenolse wu e
Escherichia coli O157:H7, Salmonella
Enteritidis, Staphylococcus aureus, Wag Listeria
monocytogenes findesen Aanunsniildiia
dumanasafiinalfiguiu dunaldainuinina
fndug 7 videlifnAunsauanfinfiunnme uasedn

o ' =2 = dl a a a
ﬂ’]ﬁ“ViNﬂiﬁJ WINNZAN R9ATUANLALNNITLTINATLA

ndld o o |
NHANWLUSANNANT
B B ‘
= . “ﬂ
> ¥ |
£ [} 4
., *r.
A 5 -
R ;:-l . }-.‘
v.’ > ~ Y
-
P
- ’ /’

U7 2 : A Ao Wa S. suis wia“Wayeu” neldndasganssaiindsuens 1,000 wi,

o o = & & Y o a
B fia anwauzlalativeade S. aureus Muenl@aniud

ziula1dun TN aLuAISunalsA

faurssnfuingAviiguilnadesuiugslianies
Husznaunsiaziuslnadediniudrftyeenann
MBNITUIMISIANITINe I TanwasAUlaliUgUu
i n1sAnEen N13819 wasdanuinAudadl
mmﬁ’nﬁ’zgasJ'N:nﬂm'aﬂﬁamﬂﬁUuLﬁau n1s
waksndaftuingvesadniau lalliidedniuasy
fnantzduiu igliiRansuudoudruveadons
Tsaluilodn fidgdinld fadfedliismidednd
fuinarludaiudsdmivuilan uasnauadosiu
pg1ufinun AunarduduiliiAansiudeu
Taldvedu anmiuemadesazoinlufiay
915 Aagalidndnanesag Wy wuasdy
Luasay viouamanamsauAansUmieu
Sy AU JURMUNENIINTTINgUaN Yl
filunsudne s vio 3 10v Al (GHP,  Good
Hygiene Practice) derTearunistuilouuazaine
pndaendeinugLUEina a31earNaIeINuaY
iniedelfifiuemsies §iilnaespasiagu
dnlauaziingiinssuniaiilnaiignéies Aa aes
wonainenl ldrazdunzifauviredau Aqsld
wenulfidaan ldieanfauitefeundudany
esdvllldfuregn edesiunislésuidane

o o ¥ dg’ v &
19AANN195LUIENIUBINNT WazATNN MHUe &R S

gnatwinienaunisfullszniu



winsSudsemuemsyidegnagynse
nyNIENg a2l AIusT5UNNS S UM NS UUURALAY
- | oslny uifufasluliinnsisdeinsdsassdndouru
nsffanssunsUsgneuemInt e enlory A
Judadilesuanudouegrannludenulng pnueses
LLaziam&ﬁLfJuLaﬂé’ﬂwfﬁmaamw%wzﬂmzmLLUU

Ine Favpeanufisnlugunrieaiisnnindelseina

a

8nene A mwazauUaendereteis Jududs

Auszneun1siuemsinluardediinnuddy e

7 3. mgAnssumAlnailns ey B daiy aseanuvasadsuarausiulalunisuslnavesgnan

LL@zLﬁazgnv‘iﬂﬁ’tﬁmmsﬂuﬁlj’auﬁ"m (Cross contamination)
1% a
L9NE1991999

*  Kerdsin, A. (2022). Human Streptococcus suis Infections in Thailand: Epidemiology, Clinical

Features, Genotypes, and Susceptibility. Tropical Medicine and Infectious Disease, 7(11), 359.

®  Suputtamonsgkol Y, Amavisit P, Sujariyakul A, Theerawat R, editors. Guidelines for prevention
and control of Streptococcus Suis. Bangkok: Aksorn Graphic and Design Publishing House
Limited Partnership; 2022

®* Eng, S. K, Pusparajah, P, Ab Mutalib, N. S., Ser, H. L, Chan, K. G, & Lee, L. H. (2015).
Salmonella: a review on pathogenesis, epidemiology and antibiotic resistance. Frontiers in Life
Science, 8(3), 284-293.

®*  Thames, H. T., & Theradiyil Sukumaran, A. (2020). A review of Salmonella and Campylobacter

in broiler meat: emerging challenges and food safety measures. Foods, 9(6), 776.

®*  Pumipuntu, N., & Indrawattana, N. (2017). Vibrio parahaemolyticus: a seafood-borne pathogen.
J Trop Med Parasitol, 40, 50-62.

® Choi, VY, Lee, S, Kim, H. J, Lee, H., Kim, S, Lee, ], ... & Yoon, Y. (2018). Pathogenic Escherichia
coli and Salmonella can survive in kimchi during fermentation. Journal of food protection,
81(6), 942-946.




BovianAudininaluuivua

v oastsd w.@.2503 daaafon
unIngraemalulagnszaauna1suysIn
Anedomadasuy’ Tuvasduddndnu
Usvana 500 vudsenansduszan Uszantan
if iudugennonsinerdslualiody 163
n139nasuluseulatdiiavidsinsiuasy
Jravmasiua 20 v Taelunsaeutunduls
Wenanugeneadne wasldvinnismagauay
pdavdsntudenaseniuds Usinglad
ANUAUANIIAUNSUSURLUAIuva Y1 lane
viegmannns (uilagdy) inndn waziileu
$adud7 1 Swauimue 33 au Feluadedu
sgiliesuduieFondn Imnsanaiona 419
L msesenin Fenssulaia greneadng
Fnd1 Ieanssulest wagynalansisunin
Fenssugaamnisiutagiu

ATUDDAST VUNSIDSY
2dauNANYY NMADBIIAINSSUYOEIKNNS SUN 4
ukInendeinalulagws:ouiNaIsuys

=

Tngasd 4 dafeiy szrafiGeududii 1
furedosinisdeuiugiulaei 4 9 wwdes
Bouviainfimiloutu aunsevisd na. 2505
UNESCO lalvinuatduauuvesanyssy1via
\unesumimuiiesnatuayuingdomade
suyFuwied samfanisdsenasddidersngy
WA LUTETIIIATHOUN N9 o
{1 orvguszmalioun Ussinaduidle
Usziman$aiea Uszimanauini wazUssing
fduaud TaginedoimedasuyFldnodude
Yuil 3 quamiug 2503 daniflerdnriidny
JEAUNANTENIN Technician AU3AINTIIN
Mg uiu lnesu 1.8 argIneraans
Wieuwiiu a6 Tulagdu



Taelyudnig
o va a
SuNasuiiigulag

Tun1sdnaausening w.A.

v
2503 - W.A. 2504 UUNNINLfLmAllA
v
SULTAMUANIITAABLTIUNILEY UATUAIAINT W.A.
2505 vnAnsnAuazfiadlldunsaaunnuag
v 1

AaUN 19998188 TR WY LAZADWN e

adunaud U NAIB UL AINNAZAINNINTN DU

wumnadinungenaiiunuugns dnzau WnAne
1 v
wartalnsdfuRtduazsesungaaiuaseinuinag

2141780 MaNNUNAN®EI wazFoafaaiAlsEe iy

v v
ANl 29U 14 Yieg Fuaz 7 $ied vuazing
v 1R v o os/’ % [

gasa1asilutiaslunfaslfiidunuiiuiesinag

v
814194 uazduaraiuiiasayn uialfas1e Shop

] 2
2119 3 143 Geifaqiiuliinigse Shop aanliuén
A Yy a 1 v o a o Vo

WA lANeauplazaas19 NeuaInananas lasy
1 [~3 dldd” t#la o |¢ﬂl 1
JulszannuNnatiNeIaBRn N R NN e 1Al

1 1 v
AUNTEANNNNTW U maud 132 19

w95, luanninanssuau o liunAnwansanlus

JRanssukrasaUsEa Ukl NTTeN T
YNANYILSI19EADILUINULSIS SUUIUE DUBNEDIUT
f8a0 U ANeNFsatsd g nui luuin 399m
Aanssueglsunnldlayindians sening Shop v

= o % 1 1 © Y o =K
anANgraudAgLiuiasungaulng nlidnAns
o tSI v a 1 % 1
anfunazsaanuiuiesw Inagunsallunisdas
a :/l A v al 1 v v 2 a £
Py Ae ERALuUnNeg%1e a1anee I wuu @ 19

d’j A 091 4 dl Y o K Y a 1 o
ANTULUUBUINBAIUN LW@quﬂﬂﬂm"meumuﬂu

195. Tuanmin1ssutasluu

luafnlifanssusuties Fauituaziulas

[y

lnensisutdeaursniegadurdnunauluiusy

103 Inan1ssuediniasliTaameusnirvindudy
SutlaauazuiuhRanssuegwaynawy

nsuhadeeuiiduinfnevgsaunsnues
MAIYIAINTTUIANNNT NiANaEslstng

PrausniiandnundsFanlilatitymozls
winesuSeuludnsyusaiiveuinandumiioutuin
avlaunsziheslslng Femeruluiinsusuiuas
Seuswiuiuindnwunefaunsafnwianseula
Undluladdgmeyls

YA9NITIUIVBAINNUADN U5, Laglny

naaannseuavnal lulaviaunie
SUTUIImAINedeiay Weswinineansd
quns asdant FamddeInnig vulasunis
LwiaéigaLﬂuﬁé’mwmﬁﬂawaaﬂium%ﬁﬂm 1y
afroutuisuiuneingdemaia Jufunsy
91T Anw M9e19138quNT A3dan leFurds
NoNRnsEvinueSuRRInes i uLie 3 Uve 9N
genstrutdgauiruna v lduana el
Ingrdoimaia devilenasdquns aida
M MneanAnEIRTa9EaU 3 — 4 Ay Wiolk
lﬂagjﬁﬂaw%ﬂmﬂ?aq{fﬂsﬂaﬂﬁum%ﬁﬂm 1y
IneduoriaFnwuarinendomaiadimnlaids
nositu arlllEFulidGu wildlfensdauns
asdan Widwimidinesdainlieasdaquns
A3am w4 Ay 11Jagj1’7iaaa‘1fu WHu
P1aA309Na 3 AU Wagtegaa Mg 1 AU Aldly
Feuiinesusnis




Rslan18nauNITINIIUNY NS, Liatns

7939wa landunuAumINe1deay
W51 LA UYL A9 I AR 99U D NWUUINGES
LATAAR AN UINYIAUNAL AN IUTEZLNA Lag

€

Y a

LADIININIDDNLUUAAR LA DITNT Aostaul

=

a3 esldid eedeg Unsainisaeulvaiy
Ingdumaila Ingrdeedfnwiiavane o
NAUNIATY & MU Ingdumalulagwizasuingd
suyElusU WA, 2552 uaznauntintiulidionn
waitdinun e Anse Fage Inanzeiasag lunag

= = = Yy i~
neNenday warnantaudeldiilaniany
umanenaganaieliseu Open House Tagld

FuAEyAINARELNIUNNARETW
o/ 1 = a 1% =) e 1
dlanounsBeuinlzdeaseu 51 waeldlun

luadonouazdouseuis 51 uazulan
luneavdady 4 T fapaduduZoundngns
ﬂﬁ‘:mﬂﬁﬂﬁmﬂgmﬂﬁﬁ%uzgq (Una.) fald'lé
Boygumazfaslliinaauan 1

dmsunisseuidaanssuaans 5 1 Tuananauil

TnuGsuuinign

dmdumsSeuindnguuiasdunisa
Shop tiilasflojiRlutnd 1 U2 uazd 3
rHaeinme NSAWAN YLUUNED Larraainan
Fslireniigunanivae itoagranldluiutu 4
Wu nrsanmnanvaedasduanduwnauide
waztudIR I AAgUTS

wasantuUTuwAsgUudnlugugdmaniiduie de

Foquiwiothifu Welfindnnduuudednads ud
Ynatamadnrae mnumdnfivaeudaivlunieseu
Auluwdnhunasamanuasetauanuieisedionis
Annstgeld s3siesiilaufoalunnnsuiunis

Preidnnuianilanduinsiuianssuiuiutas
ludrwmdansenlaln

nEandldidundnaduazdmfansuiv
sutfosiulfiftumnuAsuuadumaiimdiunniy
vrsanuiiludruminerdeassnouldd Aonssu
wdanlmiadneassdd s utesldsaududaridug
uraule udadeueudsey egrainididuid
wapans duslifanuiwied aglidtud Wield
wsgivle §33n dwihiinisen TWdsnseunsa
seneganannuildmndanlmfazinaundion

melagavng Anegiausiay

v v a v 1 ¥y A & ' =
nsilasaufanssuiviutasnidunniulmsivasd
Pr97piiuanansiudueenals

v & v 9 A

funudenluaigainugy aaeanunen
sulnidanuunduguanedundiinaiudile
waziJuAwdursunnieiu Jefinnuunnsnaliinin
drulngaziduinuinsnauazudanlviuennseu
TUaniau



lugnugRudiinguusn 9 audstagiu danumagilalugaadislansgn

ANNUTIIULTYNYAYToNALUNNT LAY NNAUALTWIANNNAINYATY 5IUUAITEBNINE N
Yasusazganun dunlifuuiiuisndendenujuRbimnzauuazniousuildlalunaiy o @

y & a a_ o Yo a1 v v
’s'!WVl'lElu SUNMWUNYAHAINLUIANA o I‘Iﬂﬂﬂéuua\iﬂ?ﬂ

dnsusutiaaneusglutagiu Wugiilona

nanadenewduegnunn finsedldinsolionifuay
Vuatemalulagiinnuimiy da3u1913156 way

1 =

anuniigunseuyndnnegs Iunases Aseuaia
AeAulRRyaTUaLY IallunuUNnytIBmMae
W IzariualTIzAtenaatey LarsuviAanTIun

Y v o 1

<) Y a a ¥
JudsglevdliinnisiSeus deeinmsuvaiaiuag

Y
N 4

TWnaldinunzaugndos Ao asdeuduaufne
Josku drenans wesidosans deadunuuadneiia
vosdsaniinmihiivesauiesin msazvierls feand
¥ nfissau uazgiigiunis 3 e Feaveyludenuly
Tomaselumaluladaedinsiauifiud uastudos
Uiusogiausgauiunsilasuulasay
Roaamliminzauiulandagiu

uwnaafiun
https://60.kmutt.ac.th/

memories



J1sansalannsaund
dun3dunazusnisdnenAiraasiasinaiulad

a2
AZNIIUNIINUINE
MUINWINS 1IN e, HgivIng
UINWIEEIENIT @, dgusnsanaInssy

5898118NNT @, HNgRRUTINLAZIATEUILAIINT IR
FRIBIUILNNT AN, HNYUITMITUAL AL

NBIUITIUIZNIT ABIZNITUNITIANNANTET

A. 3. 50895 TundzIes WNEINAT NsEIanaY

A. 95.UR aAusaUna Tl IInwalUssLasg

Al. ATLNYY YA15N3 WINEAIBYVR SORdY

. 93.H93FNA Tauialy weRaNIal Julnana

3. A5.83890 NINUDY WNEABEW DITUAT

WAl 93.UHNAY BUNTUIEIY  WIBEUNS N13NF)
Y1gy1AsH LUlae15e

UNAIAUNYE NLNLANDS




AUSUSDVS:ULLNASTIUUIUNBIA
aundvgazusnmsdneAaasnazinalulad
uKkdngiaginalulagws:oouinaisuys

TuSusesszuusu
S —
mAsinremunnlun sy RnTIE S TUIAIETR WA edite
WUENMTANINUNMIIUHART LMQRATANTIL
AL, 1 P SLarehoes Tl

sonlufusasatuiiln

fasunissusavAduawIsn
IUUKUJBSUSO\)U"IC‘ISU’IUﬂ‘lSﬂO\)II’IﬂD"ﬂU
Thailand Tourism Standard Certification Body

NNV IULIASTIUWSQAUTIDAAIKNSSY dUD.
NS:NSIVQAAIKNSSU A WUIasFU ISO/IEC 17065:2012
IJ23un 18 NUAWUS W.A. 2565

awwsalknissusaviuvauthanisikusnisnodingaavdalui

1.unn 306:2552 2.unn 307:2554 3.unn 311:2557 4.unn 312:2557 5.unNn 314:2552
PIASTIWNSIRUSNNS  UIASTIUNISTRUSANS  L1asTIUNISIKUSNNS  U1asTunIsikusN1s  basgiunsikusnis
?uamunomuwua\) Tuanunfdkurevo snoUsummﬂaﬁnsu na: nmuUaaona?unua snTouawslwams

As:an (aumnoTU) ns:an (FuAdryual) Unrovife msmlwamsna\)lnsa riovIAgd

KinwUs:noumsritulaauufduanissusaviuunasziu awsadauniudoyaivuidulan

& 0-2470-9677 N iscckm@gmail.com LINE @363rynde




CONTACT US

4th Floor Parking Building, Institute for Scientific and

Technological Research and Services (ISTRS)
King Mongkut’s University of Technology Thonburi (KMUTT)

126 Pracha Uthit Rd., Bang Mod, Thung Khru, Bangkok 10140, Thailand

Q) Tel.0-2470-9672-3, 0-2470-9665
E-mail : istrsjournal@kmutt.ac.th
@ Website : wwwi.istrsjournal.org

ISTRS E-JOURNAL




