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Tty “Edible flowers are flowers that
' £ can be consumed safely”
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% ODﬂIUﬂUIO >> Ineunnisaaauiaanlvsdalanula/aulula

sinaunniswuvaanluaulatuaivds:tnAa

aonlUiWon1susina (gastronomic desire)
aonlUNTgnNsn1ondudnen (nutraceutical)
aonlUNIRsas1alkL a (desire new flavor)
aonluonauyulws (herb)

aonluonWn (vegetable)

aonluo1nHtdY (meadow)
aonluo1nllus:=-au (ornamental)
aonluoINNVHaJN (pasture plants)
aonluonluww (shrub)

aonluoinau (tree)
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>> Inaunnsaaduiaonluvsdalanula/aulula

2 yaislasenianaiy
0 ROYAI PROJECT FOUNDATION

wiman LﬂU’lﬂUL?’l WANAUN Lll'ldﬂ-i’]i@i} Ansialsn ‘S»Par(h

aonlsfAuls @
A P =
EAON Audlassniavan
=y uangIUIuEUM : 20
AudlusTud

Auenuusiih
Auenved

nAnAnusinggNa

n 64

ayulws 15
win 11 aanilde aaniiuv AONANIUABS aanluisy
fials 15 Dianthus Mint flowers Lavender flowers Borage
39
nun 6
walif 19
aanlil 54
lisialu 9

Usvan 14

navadnuavauyulws nauasnuovlina



2 3 aonluaula >> Ineunmsaaaudaanlbstalanula/aulula
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Tagdun1saunlsusulausznanssnseaIsIsaavitmesiayulng  1ivesli
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% aonlunula

>> Inaunnisaaduoaanlvsidalanula/aulula

v o =

Q

= 1 N cdp g W & o v e
°LJEU”U?']EJ”UE]W“ULL'&&'HT!H‘UE]\?W?[“I”ULﬂu'ﬁﬂﬁgﬂﬂﬁqﬁiﬂﬂ'ﬁﬂﬂWﬂ

M8UTENIANTENS9E13150UEY (RUUN <o) N.A. bdoe 3anAUANTUNTZIIBUNNAINIT W.A. bdol 1589 ¥1NNY 839UN e TUIAN LA, e

o a o = g %aﬁ’] uﬂa‘l_, ; = o e
GMIGAY VYDINYIAERNT 3 " > AUVDINY ANLtAaU
ﬂﬂﬂ’]ﬂ"ll‘l’l‘él YaATWIVNNGY
@ | Abelmoschus esculentus (L.) NI2IRE U, NSzABUNae | Lady’s finger, Okra NaBaU (young fruit) -
Moench
b | Aegle marmelos (L.) Corréa UeAY Bael fruit Wa (fruit) -
om | Alcea rosea L. goadgon Hollyhock, Rose mallow nan (flower) “@:ﬁLLﬁazaaﬂLﬂﬁ‘iﬂaﬂlﬁ

Tdassuusenu”

&

Allium ampeloprasum L.

= 24 =
NIZENYURAUY, an

Wild leek, Levant garlic

§iu (stem),

faan (flower)

“fuiazosnasnanld
LiAssuusznu”
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% aonlunula

>> lnaunnisaaduoaanlsidalanula/aulula

e« | Zea mays L. 11INA Corn, Maize AR (seed) -
boo | Zingiber officinale Roscoe 9 Ginger 1131 (rhizome) “@:ﬂwﬂﬁ%’umﬁ’mmﬁ
wiavealdon
limassuusznu”
woa | Ziziphus jujuba Mill W3, ﬂ'ﬂ‘a’ﬁu Jujube, Chinese jujube owa -
(fruit without seed)

WUNEEAE -
- 1

wa (fruit) vianeia Wesiuwaenuazwan, wWawa (fruit without seed) nunefia Wanazidon lisusida, wWaluwa (fleshy part of fruit w3e fleshy aril w38 pulp)

=& ..3_' I = = -4? @ =% --jf = at ] o & Ly = = . =4 =4

W9 LEWIZLIUD 1mmmaammuuam, Waluwda (kermel) BuneDs LU@IU?JENL&JB@, Mvsaeuleau (bulb %3a tuber W38 rhizome %38 root W38 corm
. = wl =4 o W I Lren 1 = [ =% 1 = E 1 = = Lr [ = = B I

without peel) Bu803 wseanugulaau lisiuden, Wae (seed) vuene diuuan, aussuluwan (embryo) #1804 muaauwagﬁmuaﬂ, Auaau (sprout)
WU AUBoUNIENIINWAR, d1AU (stem) Maneda vy, A (aeral part) nunefis druwiiodu Liswsn, A8y (whole plant) waneds ynaiu
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>> lnaunnisaaduoaanlsidalanula/aulula

miuﬁmszsm'lmsﬁ"l\"A_iuthuai:uUs:pau!ummnﬁuw"@ah‘ilfluuu:m'm
funiswasauns19aWsUaza unlstuvsusuuumeaus:=:n1a4

0 JsoHamsiiduaris w$auslnalusyuuvusionwsidu
2IKIsuInAN 15 Uuazluwuaiswusssusia (Natural toxin) S
aisounol1viiduasigcidguMIwWLA:

0 38nsuslna dovluiddouv(d luvrnauulasuds:n1u ua:
luvAandurusinaWdunislaw: La:

0 JaauUs:avamsusina AovlulAuLjoHUIgHSDHIVWAlU
1Bouua ussim Uovnu savlsa oA wLhoRUeiENacans
NvIUUDVsWMEIHATU

12



2 3 aonluaula >> theunmsaaaudnaanlbsialanula/aulula

irasunwansaunamIuUasanagiunisusinaasnilunula

1 2 * O

aanluaula .
aanlunula wGiidsuniu aanlunauliila
Adun 1 ngun 2

Jasasslunisuilna Uadassna:thuiusinag
udidoenidu
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>> Inaunmisaaduiaonluvsdalanula/aulula

naun 1 Uanansliumsuslnalaglisinadsuicu

Uo 1 UUs:an1ssuds:niuuiuiu (unndi 15 U) 75 -

Uo 2 sSuds:muuuudaala HSowiunisusy

J9 3 US1ADNaIsWuUanA1v 1302aunsd ua:lan: |
HUN

UD 4 UsnlugiuayulwsHSounA1UD10Dv
N1VJNYIAMAns

Uo 5 awnsasuds:mulalagliioinadsuieau uas
SuuUs:mulanawwa nnog
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>> Inaunmisaaduiaonluvdalanula/aulula

naun 2 Uananuna:thuuslnaudiddasnidu

2.1 nduiFeoling

pJuUs:3anssuds:niuunegni 15 U

2.2 NJULFLNATI '

fus:3amssuus:nu udidsigviuaisus:noundona §
ns:nNUcinguMwupvRUSIna lagkindovnisusinaciov |
nuns:uduagvlapgvrivlasusinaawsarldo

2.3 NdULFYVLIN

JUs=3amssuus:mulutdoilusn Gaisusznaundona
NS:NUCDJUMWUDVNUSINA ua:luawisaniuns:usuns
IWad1wWuHSaaausuruaiswuavlalagguslnatov uc
dovrndrerduncumstidu
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>> Inaunmisaaguiaonluvdatanula/aulula

nawn 3 litkuno:twusina Daisus:naun _
Wuduasraciousina ua:lidasswarunven

Ud 1 qon KSodouus:=Anouddiudua su (u

]
— e —

1NdS ANU Wa Uaisus:=:NnouUnNidwuy
Ud 2 aonluowuucdiuuds=noudu 9 owun
(HiaamAuLtdgvnd:=uluisuus:=Niu

(U wa ua: laa owuy
(ulnguHuawu hydrocyanic acid
dutuwawuaisnausiluduniduwu

**xx[ jsrgoiuwuluqQon****
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Hann1s 6S
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g

SYNAQDN

SvnaouvovaaniuuIAUu

" b —
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d:auansiai
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" b h

SvNWuUsSlnA

v

re

18



. T

% aonlunula

>> UpAdssingdnumsuiaanlinaulauisuds:nu

. HanmsUsvermumaasmsuwnguwulng

"

 9nAU * gNODN
Qndou = AU
Qnuuna j> = gAUUNQ
QnNJ5 " QN335

Qntsn _ ﬂuntsn
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% aonlunula

" 9NODN
= gAddu
" gAUUNQ
" QNJS

= galsA

>> UpAdsSingonunisutaanluaulauisuds:n1u

HIVUNYOHSY HIvunglne
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% aonlunula

" 9NODN
= gAddu
" gAUUNQ
" QNJS

= galsA

>> UpndsSingonunisunaanlunulauisuds:nau
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% aonlunula

" 9NODN
= gAddu
" gAUUNQ
= QNJ5

= galsA

>> gpAdssingdnunmsuiaanlinaulauisuds:nau

22



% aonlunula

>> UpAdssinednumsuiaanliaulavisuds:nu

" 9NODN
= gndou
" gAUUNQ
" QNJS

= galsA

aisuisinpatuaondikantUuwucindu

http://clgc.agri.kps.ku.ac.th/resources/herb/senna.html 2 3
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" 9NODN
= gAddu
= 9AUUNQ

>> UpAdsSingonunisutaanluaulauisuds:n1u

aunu (3a104)
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% aonlunula

>> gpAdssingdnumsutaaniinaulauisuds:nau

AMVUANISLLERIRAINLALLAN S9Y ey S18ANT Iﬂﬂﬁl,anmﬁmmiﬂﬁuﬁqu

o = [ =
ALFADU UMWY (518119)

W 1 ] Q r
M98 (aeau)

T ) ]
Hﬂuﬂﬂ:a'ﬂﬂlﬂﬂiﬁﬂlﬂﬂ o]+

liaassuuszniu”

0NODAN
= gAddu
" gAUUNQ
" QNJS

= gAlsA

HeulHUdQuwd

**JusunsuudvlwunaideugominluiiruizAauvdoslsala

goaagen (m), nazifiaudu,dn (<),

viouTug, veuiiluey, viour3a (), 11 (), T80
(06), UT9UAD (ow), TsfupTunned (<o), Suildy
(o) AR, MU (&), MUAZIU («¢), 89U (@00),
aMIUNDF (aow), LWDTUMILNIYE (a0e).NUNG
(o=o), Moy, anFaelss (ocb)
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>> Upndssingdnumisutaanlbaulavisuds:nu

P 00:13/00:59 X Speed Q) (3

https://www.youtube.com/watch?v=SGjRugWrNeA/
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$onaduvavasnnuuinu
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lWwaauavaanadEavrsolAduaz:aannua:3udd
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e $dnvlauovaonnqaduua:a:avaistai

nalanisQadulal:HuUnog 3 Us:tnnAd
1. oozsuuaﬂUa auimualaaua\)wu

2. qnuuua:a.aulusm

3. Qasuuclyazau
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>> gpAdssingdnumsuiaanlinaulauisuds:nu

esﬁntﬁoanﬁlﬁsamﬁ Nau ua:z3J

LANDIYLHADVNUANULUDE IV
d:=avsaviGuovtiiplangvvalou
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6§5nwoanﬁiﬁsamﬁ nNau ua:z3J

1
9

FLOWERS YOU CAN EAT

nnnfuaanlilasdmdas

2%

15%

. (Tvisaanfasu)
“m

-

“r

" =

Ed
nanlLinsadading il a2 by ' é’
: o

1:5%

(Tvissanfiadu)

k dwdn (dusni)
50%

Auflpaannlull nneanfiTnfioidan + ndusananatu+uanuaiy
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0O s5nuslnn
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< AaruAmuovadnluaulaawHangiunvInenmMans
AruANInsuINS aisus:nauluaanluaula

MicroXRF M4Tornado



F!iUFhUE)\)ODﬂIUﬁUIO < auAvdvadnluauldawHangiunvInemMaas

AtuAINwInsuINs aisus:nauluaanluaula
NsJLAs1:RovAUs:NUluaDNUAd8INAUA SPME-GC-MS  Solid Phase Micro Extraction

g
e

P

—

g SBO 2= =

—

il
il
Il

=gl

\
e § U

'
! v 3
ne 3 m\n’\ L'?r:ong
AU " W

UL il

e

38



[ F!iUFnUE)\)C\E)ﬂIUﬁUIQ < auAvdvadnluauldawHangiunvInemMaas

AtuAINwInsuINs aisus:nauluaanluaula

1. Pinene

(Knaundrgnauduau
aqnUUUIQ ¥alRWDUnae

¥2ELSDVAILIN UAzS:UUKIY(D
aqanIsas:=ogMUovLEabsa/uuannlsy

2. Limonene

a:angndLladalaosa
Wounae
¥IEUS:UUNISEUDEDIHIS
(NUDULADJS:
AUL:LSY

39



[ AtuAuDvaanlunula

< ArumudvaanlunulaouHangunvINgIMans
AtuAINwInsuINs aisus:nauluaanluaula

3. Germacrene D
cﬁuu‘iauunﬁ@a
AULEDS

4. Alloaromadendrene

(NUDUADJS:
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[ F!iUFi'lUE)\)OE)ﬂIUﬁUIQ < atuAvdvadnluAulaawHangunvInemans

n1ss1nAdU

AtuAINVInsuINIS aisus:znauluaanlunula

1. Estragole

(GlunaairnssuUIHDU
avqQauuav
MULBDUUANLSY

2. 3-Myrcene
douunwuluoau (hops) ua:=NeJyd
3luaaaiHnssuLtnHDL Lazucvnau

udanfvda, AudUYadds:, B:andy,
AauonLau, unauoa

3. Phellandrene
Zmu qm a.-] HﬂSSU lj—] HaU Front. NutFEYSI)EJ\:JVI\;al:(l)czl(la

Sec. Nutrition and Metal:gA6 m
Volume 8 - 2021 | https://doi.org/10.3389/fnut.2021.6



https://doi.org/10.3389/fnut.2021.699666

F!fUFhUE)\)QDﬂIﬁﬁUIG < AauAwavaanliiuldcukangumvinenmaans

AtuAINwInsuINs aisus:nauluaanluaula

ASUUDUdLAY ]
Pinene

- aamuUUIQ BralRnounate

- ¥2g15DVAIUI UAzSEUUKIYTD
- aamsns:=oguodvldobhsaua:uunntsy

o~Farnesene

- AANgNAWLUD, s=uuUs=ainnilKavu
- CNUNISONLAU, AULEDSY, AULBDUUANLSY

Caryophyllene Humulene
- ld@suasvndAuiu - drgdudouuniiiss aamsdntau
- aaAUdUUIQ
- aaMspNLdUINUIALNA
- Usuauqaoisuad misaou
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< AruAdvaanluaulaouHangunv3NgIMans
AtuAINwInsuINs aisus:nauluaanluaula

B-Elemene
- Mutliovon

Thujene

- OuDUYadds: AuMsoNLaU

Copaene
- OuDUYadas:
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[ F!iUF\'lUD\)ODﬂIUﬁUIO % AauAwavaanlAuldmUKangIUNYINEIMaas

AtuAINwInsuINs aisus:nauluaanluaula

.I'I'IUCI=5U5-3 1. 2-Pinene

aqaAULYUUDQ 2 D-Limonene

yoslHWDUAANY -

E¥IULSOVADIUIN a:angholadliosoa

aqQN1SNS=019CAdUDY vfaunaw .

Bobsauauupfigy — O2YSFUUMSEDUIHIS
(huouyaoas:
AIUU:LSY

3. GermacreneD
AaulssuuAntsy
ANULBDST

Biomolecules. 2019 Nov; 9(11): 738.
Published online 2019 Nov 14. doi: 10.3390/biom9119_r?‘_3r8



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6920849/
https://doi.org/10.3390%2Fbiom9110738

F!fUFhUE)\)QDﬂIUﬁUIQ < auAvovaanllAuldmUKANTIUNINEMEasS

AsuANlasuINs aisus:nauluaanluaula

NS:QUNDY

1. Caryophyllene**

dUAU CB2R vygaanisontaula
cﬁua:nlau AUBULAS
yoawuwlunwuoradaunanoooa

2. D-Limonene
a:algAdladladsoa
¥IYUS-UUNSEDYUDIKIS
Auduyadas: Muu:LSo

3. Germacrene D
awuwunntseg cubsa

Chemical Ecology and Phytochemistry of Forest Ecosystems
Hanna Mustaparta, Marit Stranden, in Recent Advances.in
Nutrients. 2020 Nov; 12(11): 3273.Published online 2020 Oct 26. doi: 10.3390/nu12113273 Phytochemistry, 2005



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7692661/
https://doi.org/10.3390%2Fnu12113273
https://www.sciencedirect.com/bookseries/recent-advances-in-phytochemistry
https://www.sciencedirect.com/bookseries/recent-advances-in-phytochemistry

[ F!iUFhUE)\)QDﬂIUﬁUIQ < atuAvdvadnluAulaawHangunvInemans

OQYHa

-

AsuANlasuINs aisus:nauluaanluaula

1. Dodecanal
AauNIsSONLauU, usstniuoa, cutsolsa

2. Pinene

aanWDUUIQ BralRWdunany
BOULISDVADIUDII WA=S=UUKE(D
aqanisns:=oguovldobsaua:uunntsy

3. Humulene
BOUVILBOUUANLSY aanNisonldu
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AtuAINwInsuINs aisus:nauluaanluaula

1. Pinene

aqmUUUINQ ¥alRWDunae

\,‘ Al ¥OYLSDVADIUI UAzS:UURIETD
aqanIsns=ogUDVLEDDSaua:uuAnLsy

AR
.,»k %\ 2. o~Farnesene

y

‘,?

AANENIWLLD, S: ouUs aanni(Kaou
AauN1sONLau, muwas1, duldouunniSe
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ATUAIUDVO anluAula < AruAvdvadnlunulamuHangunvInemaas
AsuANlasuINs aisus:nauluaanluaula

3. Caryophyllene
lasunUAUNU

aanwSudra 4. Linalool
aqn1sonLau N(KWDUAA1E
NM(HWDUAa1e

5. Humulene
BIoUILBDUUANLSY aaN1SDALJU
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d laK:=HUN
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1 WudNMVUSKISADULAEN
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NAUAISNVAAASWE

HovJjuanisnaiv (Us:tnAlng) o1na

Organochlorine Pyrethroid

Carbaryl
2) Isoprocarb
3) Fenobucarb
4) Promecarb
5) Carbofuran
6) Methiocarb
7) Methoryl
8) Aldicarb
9) Oxamyl
10) Metolcarb

2)
3)
4)
5)
6)
7)
8)

BHC (HCH)

A4

%a;fand} Co. "‘:“

Heptachior&Hept.Epoxide

Aldrin & Dieldrin
Dicofol

DDT

Chlordane
Endosulfan
Endrin

2)
3)
4)

5)
6)
7)

Dettemethrin
Bifenthrin
Permethrin
Lambda-
Cyhalothrin
Cypermethrin
Cyfluthrin
Fenvalerate

Organophosphate

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
1)
12)
13)
14)
15)
16)
17)
18)
19)

DDVP
Methamidophos
Mevinphos
Omethoate
Diazinon
Dicrotophos
Monocrotophos
Dimethoate
Pirimiphog-methyl
Chlorpyrifos
Parathion-methyl
Primiphos-ethyl
Malathion
Fenitrothion
Parathion ethyl
Prothiofos
Profenofos
Methidathion
Ethion

20) Triazophos

21)

EPN

22) Phosalone
23) Azinphos-ethyl 5



NUAUDD nudSUATA dvutded

Not Detectable
(LOD 0.005 ppm)

Not Detectable
(LOD 0.005 ppm)

Not Detectable
(LOD 0.005 ppm)

Not Detectable
(LOD 0.005 ppm)
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Not Detectable
(LOD 0.005 ppm)

= Carbofuran 182 ppm

Not Detectable
(LOD 0.005 ppm)

Not Detectable
(LOD 0.005 ppm)

= Chlorpyrifos 0.01 ppm
= Ethion 0.01 ppm
* Triazophos 0.02 ppm

Not Detectable
(LOD 0.005 ppm)

Claﬂfjé'DUIﬁ V110a10 » Dettemethrin 0.47 ppm
oKugaanllu nnw. » Cypermethrin 0.25 ppm
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= Carbofuran 182 ppm

= Chlorpyrifos 0.01 ppm
= Ethion 0.01 ppm
= Triazophos 0.02 ppm

= Dettemethrin 0.47 ppm
= Cypermethrin 0.25 ppm

MRL O0.05 - 1.0 ppm

MRL 0.05 - 5.0 ppm *(5.0 ppm-pepper, chili dried)
MRL 0.05 - 5.0 ppm *(5.0 ppm-pepper, chili dried)
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Usuneulan:HUnAMKUQIRDILLAUCU
uasyguuov Thai Herbal
Pharmacopoeia (ppm)

= Sadulan:Rrunndanuluwudasivne Arsenic (AS) 4.0
= gsatnadulaevlusssusid (<MsM Cadmium (Cd) 0.3

LRUDOLS) Lead (Pb) 10
= Isuviuwaaaistald aiuRU LUaLaDsS Mercury (Hg) 0.5

- fT]SZULJEJlla:EJ']ﬂEOOFTC'I_%WUIUfJ']S L3 RUNELHQ. 3SNOdaud1vavu Elemental Analysis Manual
LnuasnNssu JutUouludoudQanl WHAVUT  for Food and Related Products., (2020) version 1.2
lla:la']ciiHD\)[dD'lH'lS-[ﬁ February., FDA Elemental Analysis Manual
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e  Mgaonlunulain

Usuitulak=KunanAv
1000 ¢ Lead (Pb) lUtAuurasgiucmu
L <10.0 ppm LATUNUIASTIUUDY
e ayulws
:zz * Qs2dWUUSUITUUDY
750 Usan unatdencng,
700 E LNEUNNAIKUQ
650 E *  0S2OWUUSUIUUDVATS
s00 RY uazaisa=Adiu
550 | UsurtutanUoguazc
e AILNTUNNAIKUQ
450 %
4322 Arsenic (As)
300 <4.0 ppm
250 E
2.00 ;
150 ;
;ZZ Mercury (Hg) <O.5 ppm
o0 o4 e o . ooy - . Cadmium (Cd) <0.3 ppm
__?Z;é?\g@"}ﬁ «3,&03 ’; Qo“‘;\"@"’:éo\@lo@\O"’;&“’@ S ’0\;@&9 & 000‘)”;0&’0:9@;@’52?\gi%"’i&;;f}f’i990"’10«0“2,)\55?;\51‘103\\03
S ¢ AP © CF& TS T T
L L& ® S ¢ ¢ &
& & BMHe WmAs mPb Cd <
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Maximum Limits (ppm)

Pb As Hg Comments

Commission regulation (EC) 3.0 NE* 0.1 In food supplements
No 629/2008 0.3 In leaty vegetables
Commussion regulation (EC) NE 0.02 In herbal infusions
No 149/2008 . . and spices

N 10 NR NR In herbal medicines
WHO guidelines 10-20° 20-50° 02-0.5° and products
FAO/WHO 0.3 NR NR [n leaty vegetables
Codex Alimentarius Commission
CF/8 INF/1

Abbreviations: “NE — Not established; "NR — Not recommended by WHO:; ‘Different national limits
FAO/WHO maximum

Element permissible values (mg/kg)
Cd 0.2
Pb 0.3
Ni 67.9
Fe 425.5
Cu 73.3

Zn 09 .4
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NISWCUJUIAS: u:Jumsé'qumueilv‘\'laaoU§Lniu
answumsUs Luuqnsmomamnuua Js:=ain
JuWatwoweu unAtuNIwLa:E LWL Ja AMUDVBI(U nswsINIgauAne nenmand Sdbuazyansiu

uauaounahau,ulwsmiuuq (2563)

200 i b 4 4 W v v
= ABUANIAIBATLUIUNIS Ial B WAIANALNTZUIUNTS LK

342 ¥13.03% *% N1Tanasvadlany
150 |
125 |

100 G

arandudu (ppb)
-
(S|

o,
(=)
T

*26.82%

¥33.54%

N
(%))

*¥47.01% *88.88%

o

Cd Cu Pb Ni Cr
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. horticulturae

Article

Quantification and Reduction in Heavy Metal Residues in Some
Fruits and Vegetables: A Case Study Galati County, Romania

Florin Dumitru Bora ¥, Andrea

Alexandra Chira ¢ and Claudiu-Io 8 4

due to the Post-harvest Treatments

Scien

Eevpt.J.Chem. Vol. 61. No.6 pp.1031- 1037 (2018)

Reduction of Heavy Metals Content in Contaminated Vegetables

Gomaa N. Abdel-Rahman’, Mohamed Bedair M. Ahmed and Diaa A. Marrez
Department of Food Toxicology and Contaminants, National Research Centre, 33
El-Bohouth St., Dokki, Giza, Egvpt. PO. Box: 12622, Dokki, Giza, Egvpt.

journal homepage: www.elsevier.com/locate/scitotenv | e J
Managing health risks in urban agriculture: The effect of vegetable washing )
for reducing exposure to metal contaminants =

Anna Augustsson®*, Maria Lundgren®, Anna Qvarforth ?, Rupert Hough b Emma Engstrom cd
Cora Paulukat ¢, Tlia Rodushkin ¢
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aoddathus:u >40-60%
ugunauagy (5%) 3-5 Ui >60%
uguhavaisy (10%) 3-5 Ui >70%
uguLnao (10 uin) >20-40%
ua1vnunu (10 uln) >30-45%



Evaluation of various soaking agents as a novel tool for heavy metal residues mitigation

from spinach

Rai Muhammad AMIR"™, Muhammad Atif RANDHAWA? Muhammad Wasim SAJID? Muhammad NADEEM?,

Anwaar AHMAD!, Fahad Masoud WATTOO?

thus:Un
Reddish (5%-10%)

ooy (Na,CO;) (5%-10%)
H,0, (5%-10%)

thtauau (5%-10%)
NsSQBQSA (5%-10%)

Hg
7
9-15
11-17
7-12
11-22
15-23

Pb
7
12-18
13-16
8-13
15-26
17-28

Zn
15
22-32
21-41
19-33
30-52
35-54

%Reduction

As
6
8-13
7-11
7-10
10-15
14-22
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Method for removing heavy metals
(Pb, Zn, Cu, Cd and As) in plants by
using different acids

Method for removing heavy metals (Pb, Zn, Cu, Cd and As) in plants by using different acids

Abstract
CN103949470A

The invention discloses a method for removing heavy metals (Pb, Zn, Cu, Cd and As) in plants by China
using different acids. The method is characterized in that heavy metals in dry matters of plants such
as tobaccos, pastures (sudangrass, grain amaranth, endive, sowthistle-leaf Ixeris and rumex),
vegetables and dreg cakes are extracted by using ethyl alcohol leach liquor of the acids as an
extraction agent through vibration and rolling, so that the content of the heavy metals in the plants is
reduced, the pollution to environments is reduced, and the food safety problem caused by excessive Other languages: Chinese

heavy metals is avoided. . .
Inventor: &=i5401, 2415, 17 ¥, &Pk

E Download PDF m Find Prior At 3 Similar
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Journal of

Environmental & Analytical Toxicology

Tavakoli-Hosseinabady et al., J Environ Anal Toxicol 2018, 8:1
DOIL. 10 472/2161-0525.100054 8

Research Article Open Access

Detoxification of Heavy Metals from Leafy Edible Vegetables by Agricultural

Waste: Apricot Pit Shell

Bita Tavakoli-Hosseinabady', Parisa Ziarati**, Ebrahim Ballali* and Krishnan Umachandran*

Lead Content (mg/kg) DW % SE) Day=1 Day=10 Day=20 Day=30 Day=40

Parsely (Petroselinum crispum) cultivated in untreated soil 382003 | 370x008® | 363x011* | 3556+x015 | 348x007/°
Parsely (Petroselinum crispum) cultivated in treated soil by 1% Apricot shell 3270122 | 231 x0.15"% 104009 | 041+x008° | 0272013
Parsely (Petroselinum crispum) cultivated in treated soil by 3% Apricot shell 328x007= | 222016 | 096008 | 037 +0.05 | 0.19x0.08
Holy basil (Ocimum tenuiflorum) cultivated in untreated soil 3.80x021 | 3.72x009 | 361x0.16* | 352x017 | 3442037
Holy basil (Ocimum tenuiflorum) in treated soil by 1% Apricot shell 322+034% | 251+x027" 1.59 £ 0.26° 052+023 0.33+0.16
Holy basil (Ocimum tenuiflorum) cultivated in treated soil by 3% Apricot shell 320+027¢ | 201013 | 08720.11° | 037009 | 024+0.11¢
Coriandrum sativum cultivated in untreated soil 368+x027 | 3602029 | 345x0.16% | 3382015 | 3.33+x0.06°
Coriandrum sativum cultivated in treated soil by 1% Apricot shell 333x018= | 245x027" 139015 | 065+x013° | 038009
Coriandrum sativum cultivated in treated soil by 3% Apricot shell 3430162 198+x006° | 0992019 | 049+£007¢ | 026 £0.034
Cress (Lepidium sativum) cultivated in untreated soil 386027 | 376x042 | 354+x036% | 339+x029 | 3.11x025°
Cress (Lepidium sativum) in cultivated treated soil by 1% Apricot shell 311+006% | 200+x022% | 097011 | 041+x0.16* | 0.11+0.05¢
Cress (Lepidium sativum) in cultivated treated soil by 3% Apricot shell 309018 1.43 £ 0.06" 065019 0.24 £0.08° 0.11 + 0.04¢
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LudNIv = A1sav (Washing)

USHIS " AMSsLaDnuHavUan
ADULED = AIstaDnsSuUs=NIUN
{unisnu Jumlasuuiasyu/

aonluaula [asunisSusov



 About 50 % of Pb,
Co, Crand As is
removed when urban
vegetables are
washed.

e Less than 10 % of Zn,
Cd and Ba is
removed.

 Washing effect for
different elements
correlates with their
phytoaccessibility.
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'K P CaMgCdNaMo S B BaZn RoCu Tl Mn Li Bi Sb Ni As U Si Cr Po Ga Zr Th Hf CoBe V Fe AIREETI

Augustsson, A, et al. (2023). Managing health risks in urban agriculture: The
effect of vegetable washing for reducing exposure to metal contaminants,

100%

80%

70%

60%

50%

40%

20%

10%

-10%

Sci.Total Environ., 863,160996, https://doi.org/10.1016/j.scitotenv.2022.160996.
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Developing
edible flowers as
therapeutic drug

(;\ Wanchat Sirisarn, PhD

KASETSART . .
UNIVERSITY '(\_/ I Department of Microbiology

Faculty of Medicine, Kasetsart University




Oxidative stress induces cell death

Oxidative stress

H Intracellular Radiation smoking

stress
Pollution

(?s @ ‘:‘3‘
? +___
Cell death
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Antioxidants and Phenolic compound destroy
ROS species

Oxidative stress

Pollution

@

Edible flower

l

Antioxidants and

Phenolic compound — —S—_

Created in BioRender.com bio
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Different edible flowers display different contents
of antioxidant and phenolic compound

DPPH quantity

/gDW)
2w
S O
S O
S S
S S
S O

(ug acorbic acid/eDW
(GN)
()
()
()
()
()

100000 ‘ I I
: | |
o 0 1 0 & B ' - 0 = ' I - 0 = a - _ -1

types of edible flower
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Different edible flowers display different contents
of antioxidant and phenolic compound

250000

200000

150000

100000

50000

TPC (ng/1¢ DW of Gallic acid)

0

Total phenolic compound in edible flowers

== T
T —_ =
,
il [ | I [ ]

types of edible flower
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Concerns of using edible flowers as drug

toxicity

Hy
™ HO NG CH,
o
-03\ t_f O O
: ! f ? j__/‘
0% ’ o

o CH: —~CH— g‘ H 1

HO™ 7
OH
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Solutions for toxicity concerns

x Toxicity assessment

x Chemical purification



Toxicity assessment

* To be assured that the flowers tested have low toxicity to cells
Edible flower

RERC P &5 -

A: Negative control

B: Positive control

C: lowest concentration of edible flower in water
D: highest concentration of edible flower in water

74



Toxicity assessment

* The more flower you eat, the more toxicity
you may receive due to tons of chemical
persist inside

e So!ll You can eat in appropriate amount



Chemical purification is needed

76



Chemical purification is needed

* Time consuming
* Money consuming
* Effectiveness of single chemical

* Once single chemical has been purified and
characterised, it can be used for developing
antibiotic and anticancer drug



Take home messages

* Flowers contain tons of bioactive compound

* Bioactive compound can be used as therapeutic
treatment

* Crude extract cannot be a good candidate for
developing as a new drug

* Crude extract needs to be purified to avoid
adverse effect to body

 Toxicity assessment is required for consuming
flower safely



uaf_mllUé'au
ISeus




.

r
-
N
&
=
N
"2
2

Flower You Can Eat
(3..89vlRU)

wasuaaaluaula uasundaAwIsy Sounded
(.UASS1BIUN)

WFA.QS.B8WIU aWl
WLBedBIrYINgIAUlaHRUNONATV(UDIHIS
U.W:Legn

WF.ZWAST YUNSFISSTU

s JIUIDBINISWEIUIAVABUA=GUNTWIQ

3NIAYWEIVIAUSUSIBBUL JWSSTUUS
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Utunaysaunmstiumans

(Interdisciplinary Integration)

UsuiiadnuiuaLBedviey

(Professional Hands-0On)

UtuniaudanssuasivassA

(Innovative Creativity)

Ueunarus:noumsiSudu

(Startup Entrepreneur)
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Morganic  wasuaonlunula vasunlinwasu
e J0UNUED (9.UASS1BELN)

Flower You Can Eat
(. .1589v(KU)

Vibrated colored edible flowers add more
than beauty to your dishes, but also add

happiness and nutrition 8



l@uNtNguwWsuazuanlaguisagus

E\ E\ aoﬁnmuSODﬂIljﬁ ula 9 9
tuuszinAlnewaWuyasua:Saanuniufionms



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68: Oxidative stress induces cell death 
	Slide 69: Antioxidants and Phenolic compound destroy ROS species 
	Slide 70: Different edible flowers display different contents of antioxidant and phenolic compound 
	Slide 71: Different edible flowers display different contents of antioxidant and phenolic compound 
	Slide 72: Concerns of using edible flowers as drug 
	Slide 73: Solutions for toxicity concerns
	Slide 74: Toxicity assessment 
	Slide 75: Toxicity assessment 
	Slide 76: Chemical purification is needed
	Slide 77: Chemical purification is needed
	Slide 78: Take home messages 
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85

