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UNU

g3nwgamuwieasmsazamiuguinvin dnuilaadniduunssenmsiaan Wasnnenduems
nfiaamalazinmsdsznaulumeiniu wulehdrsamivin (dietary fiber) uazussiaee Ny
Ustlomd guslnaundiisnuilnadndv taasqaamalazunms Shwasamsiiudsslominea
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MagNRNEAINUIU 8 Bila laun dzszuni (peppermint) inmMaviay (lettuce) Wn% (coriander)
@UvaN (spring onion) WNBW5Y (parsley) Tuihun (Cantellaasiatica (L) urb.) IUQEI‘ZhEI (garlic-like
vegetable) luAumg (celery) Mnamadalungunn uasUsnamaziiaas 10 6IagN

Lﬂémﬁauazqﬂﬂmf

1. wdaesiluiheiin 2 dumis

2. A3DaEh (shaker)

3. Lﬂéaqwgutw%ﬂq (centrifuge) winUSumanuEisau 1e

4. ﬂﬁ'ma;amsﬂﬁwﬁm compound microscope W3ad glass slide

5. Beaker 2410 1,000 N98803

6. Sedimentation cylinder 211@ 1,000 Naaac 3

7. nszgauldnsasin mneadusugudnas 15 wudues 7wy Sedimentation cylinder
lowad

8. ¥adM centrifuge

9. Capillary pipet
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2. wunde wisulealdindatu 15 nsunanindseth 4 das Tdudrnnauinzy

3. dumegesenlaaldindumey 5% Mmhamuiawaal3nes 15 §18dans mannUszih
4 305 Huwddnnawieszd

e zEmaunensuuilould sedimentation technique® UfuRmuzunauasda luil

1. guepdninnnmstiudegnluas@ediuuuy random sampling 149U 200 N3N

Y @ a ~ Yo 2 [ 1 Y o a 1 o &
ﬂﬁNﬂ%uﬂlﬂNiﬁﬂﬁlﬁmﬂiﬁﬂ‘ﬂﬂ ity 4 NN UAIMNLUUNIIND ONU

1 Aﬂ' " Y Vv %’
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1
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qui 2 wnnuaunu 10 WIN KIENMENEZRINBNATY
quN 3 uBNdNaey (NFNIEY 5% 15 WaaanT 68 W) 4 §09) WU 10 W LAITNAIBINTLDI0
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nauit 4 wilwndat 15 n¥u waw 1 4 33 W 10 W udddeharaadnass

131E&’nLwiagﬂa;mi’wLﬁum'ﬁme:ﬁmﬁhmuwm%muﬁy’umau doluil

2. dainiusudn 9 ldaslu beaker 2100 1,000 Fad305

3. inansaranglatauew Anaufuihinde 0.85 Wadidud (ﬁwmlaﬂamaw 1 g luhinde
0.85 Lasidud 9 dau) lﬁ"vhuI;TﬂLﬁaammaqﬁa‘i’%wzﬁaﬂﬁ'wm%ﬂmﬁaqumaanf\nﬂﬁﬂ

4. hldwehuy shaker 240 aSsdaund wu 1 Fala

5. 1hlunsaslagldnszaauasly sedimentation cylinder aanal3huduitaliwensuas ldwens
ANAENBY

6. Juistuminwiiaaznauieliivdauszsann s-10 fiadans

7. wihliiEhiud udreeveavalaimana centrifuge ugnhludui 2,000 saudown# Wy
10 W

8. gounladuuuiialy hihluveaawda 1.0 fiaddns

9. 14 capillary pipet waumnaﬂﬁlﬁwﬁ’uﬁu,é";@ﬂﬁ’mmmuumjuﬂaﬁauwm

10. ihldasamelundssganssmilagldis simple direct smear

1. vuinudmenduasldwensinuudiiufinnamsnna

nsnedaumsaddiiaSeudisuinnunens

1#msneaay The Mann-Whitney U Test LDNATBUAINLANANTEHIINTNIUNENSINED
ildladn fudniiiumsdrahwa inda washdumey uagldmanaday One-Way ANOVA
tanagauanauanmesunens Tufnsfiadensuiithumsan 3 35 msnegauna 2 nsdl nagou

@ @ o

N3zaUtBEIAY 0.05 01 P< 0.05 LAMINHANNUANGNDENNUHHAYNINTDA

G
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fhagaf 1 fnfilaidawy wendeanay (nematode) 31U 7 ¢ srudnfigralasugluian
Winda uaztduaey WU nematode U 1 61, 1 6 oz 0 62 WA

fagai 2 Anfilaidrany nematode 19U 4 61 1 Ascaris spp. 119U 1 Wae dudniians
Tosuzluhia thinda uasthduaay wu nematode $110% 1 6, 0 61 WAz 0 G MWEIGU

thethefl 3 fnilaidewy nematode 31w 6 62 duidnignlasudluhwa Winde was
ﬁwﬁumﬂy WU nematode MNUIU 1 61, 0 M WAz 1 I NAIAU

trethefl 4 R ligany nematode 1w 1 62 dudnfigrlasudluthular thinde was
ihdumens liwumwens

thethefl 5 R ligawy nematode 1w 5 62 dwdinfigrlasudluthular thinde was
Whdumey WU nematode 11U 3 6, 2 G uaz 1 ¢ MUAFY

hethefl 6 (A lidawy nematode 1w 3 62 druinfigrlasudluthular thinde was
Whduanay WU nematode 1131 0 61, 1 6 uaz 1 G NG

fhaghai 7 Eniladany nematode 1 1 6 drudnfiarlasudluinar hinde uaz
ihdumey liwunens

thathaf 8 Enilaidawy nematode 31U 37 ¢ dwdniardlesuglnha vinde was
Wdumey WU nematode 35a 3 ¢

thathaf o Enfilaidawy nematode 11U 51 ¢ dwdniarslesuslnhwa vindes was
Whduaey WU nematode 31U 20 2, 19 6 UAE 11 6 MNAIRY

fhathad 10 Eniilaidany nematode 110U 114 61 dudnfigrlesusluhular Winde was

NFNEYY WU nematode NI 13 61, 20 617 WAL 10 HI MNAIGU

MmN 1 Nwuwensnesanululugzszuninlyeiunsanuazaiumsaels Wila) Winda waz

v
NNy
Y o Taighs Sahulah Sahinde Sathduansy
MIBENN
nematode Tai nematode Tad nematode Td nematode Tad
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.
1 7 0 1 0 1 0 0 0
2 4 1 1 0 0 0 0 0
3 6 0 1 0 0 0 1 0
4 1 0 0 0 0 0 0 0
5 5 0 3 0 2 0 1 0
6 3 0 0 0 1 0 1 0
7 1 0 0 0 0 0 0
8 37 0 3 0 3 0 3 0
9 51 0 20 0 19 0 11 0
10 114 0 13 0 20 0 10 0

FIUNBIMINTIANENSUAIN TANHNMANDN NUIU 10 IDENN MEINEN 3 il Haunurnd lulea
TanamumsNn 2 il
MoeeN 1 6N LaI1WU nematode U 16 67 19 Ascaris spp. MU 1 W9 dIUENNAN

Twinwar inde wasinduasy wu nematode MU 5 61, 3 67 WAL 3 67 MNAIAU
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fatai 2 fniilaidawy nematode $1u0u 1 62 1o Ascaris spp. 19U 6 Was drudniansly
wlan iinde uasihduaey lawuwens

fhaghedi 3 EnTiladawy nematode 31U 8 61 19 Ascaris spp. S 1 Was duindigraly
whud thinda wasihduaes wu nematode 112U 0 61, 3 61 waz 1 6 awEIFU

fhagail 4 fnitlaidrawy nematode s 7 61 19 Ascaris spp. s11u 4 Wae daurinianslu
ihua hinde LLaxﬁgﬁumag WU nematode UIU 0 67, 1 A UL 0 6 MUNAU

haeheit 5 Gniilaidany nematode 1w 1 1 dhudniidluhia thinda uashdumey
Tdwuwens

dhatghai 6 liwunendludndilaidrauaziniians

fhatail 7 fndilaidrawy nematode 1w 8 1 1 Ascaris spp. 1w 1 Wae dauriniansly
1hilah 1hinde uasihdumey Wy nematode 1Y 5 6, 0§ WAz 0 ) MUY

fhathsil 8 fniilaid ey nematode 1 1 ¢ dhudniidluhular vhinda uasihdumey
Tdwuwens

thaenaii o iniilaidany nematode $1nu 3 61 dhudniidiluhia thinds uashdumey
Tiwuwens

fhaghai 10 iwunendludniilaidrauaziniians

MINN 2 nwunensnaanulurnmavand LN uNITA U EIUNTAaNG8 1a) WInED was

v
Wnduanay
Y . Taians b Hahuinda aywifﬁumﬂy
MIDUNN
nematode Tad nematode Tad nematode Tad nematode Tad
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.
1 16 1 5 1 3 0 3 0
2 1 6 0 0 0 0 0 0
3 8 1 0 0 3 0 1 0
4 7 4 0 0 1 0 0 0
5 1 0 0 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 8 1 5 0 0 0 0 0
1 0 0 0 0 0 0 0
9 3 0 0 0 0 0 0 0
10 0 0 0 0 0 0 0 0

diorthiathedumanINesIINENENEINIEN T 10 Mvths e 3 #ile Wsududnd
Tailedhs Tenamumnsedt 3 aadl

fagai 1 fniilaidawu nematode 1w 32 61 1ol Ascaris spp. 119U 1 Waa drudniians
Twhulah thinda washduamey wu nematode 113U 1 6, 1 6 uae 3 6 ouaIAY

haehail 2 fniilidwy nematode $10u 4 6 drudniidsluhia dinde washdumey
WU nematode MU 0 M, 1 A WAL 1 HI MNAAU

ghathait 3 Liwumendludniilaidhauazindians
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haghait 4 Finfilidewy nematode 1w 2 @ drudniidrluhula inde washduaney
Taiwuwen3

thaesil 5 {nitlaid 1wy nematode 1uau 8 61 dhudniidrlnhula hinde uasihdumey
WU nematode NUIU 0 A, 0 A WAL 2 A MNAIAU

haehaii 6 Gniilaidany nematode 10w 5 1 dhudniidiluhia hinda uashdumey
WU nematode MUIU 1 77, 0 A LWAL 0 M MNAIAU

Ghaeheit 7 dndilaidawy nematode $1nu 4 ¢ dudniidnlnha hinda uashdumey
Taiwuwend

haeheit 8 Eniilaidany nematode 1w 3 1 dhudniidluhia hinda uashdumey
Taiwuwens

hatsil 9 fniilaid ey nematode 1 & & dhudniidlhular hinda uasihdumey
Taiwuwens

thagnait 10 fniilaidany nematode 1w 15 ¢ dhudniidrsluhia inde uazhdumey

Taiwuwens

@I 3 NUIUNESNATIANUIUA U NN LN HIUNITENLAZNIUAITAINA 8 1Wda) 1WInEe was

v
Wduaey
Y o Taighs Sahula Sahinde Sathdumney
MIDENN
nematode Td nematode T nematode Td nematode Tai
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.
1 32 1 1 0 1 0 3 1
2 4 0 0 0 1 0 1 0
3 0 0 0 0 0 0 0 0
4 2 0 0 0 0 0 0 0
5 8 0 0 0 0 0 2 0
6 5 0 1 0 0 0 0 0
7 4 0 0 0 0 0 0 0
8 3 0 0 0 0 0 0 0
9 8 0 0 0 0 0 0 0
10 15 0 0 0 0 0 0 0

dimhmatheluthuninasanensudimsaesny 10 fage aehan 3 oiie Wsududnd
Tailgdhs Tenamuansedt 4 ¢adl

Ghaehait 1 Ainfilid 1wy nematode 1w 50 6 daudinfidrluhular iinda wazhduaey
WU nematode MU 17 A, 21 A UaL 7 A MNAAU

haehait 2 Eniilaidany nematode 11w 30 ¢ dhudinfidrsluhia hinda uashdumey
WU nematode MUIU 4 77, 10 A WAL 0 A MNAAU

fhaghadl 3 [ndilaids WU nematode S 19 1 19 Ascaris spp. 31U 2 Woe dauiniians
Tuhulah 1hinde Ltasﬁﬁumﬂﬂgwu nematode MNUIU 1 92, 1 7 LT 1 A MNAAU

hatheit 4 @niilaidne wuld Ascaris spp. 31w 1 Wee drudniiarclutiidar dinde
wasthdwaney laiwuwens
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haghail 5 finfilidewy nematode 1w 2§ drudniidrluhula iinde washduaney
Taiwuwen3

haghail 6 Fnfilidewy nematode 11U 6 6 drudiniidrluhula tinde washduaey
Taiwuwen3

Ghaeneit 7 Eniilaidany nematode 0w 2 1 dhudniidlnhia hinda uashdumey
Taiwuwen

haeheit 8 Gniilaidany nematode 110w 18 ¢ dhudnfidrsluhila hinda uashdumey
WU nematode MNUIU 0 A, 3 A WAL 5 A MNAIAU

fhatail 9 fniilaidawy nematode 11 45 67 19 Ascaris spp. 1w 1 Wae drudniians
Twshulah 1hinda wasthdwamey wu nematode 11w 3 6, 2 & uaz 3 ¢ MudFY

fhathsil 10 fniilaid ey nematode M1 11 ¢ dhudniidrluhala hinde uasthduamey

WU nematode MUIU 0 6, 2 A7 UL 1 TINAIAU

M3 4 Nwunensnesranvluluthunilydiunssauazuiunssers 1lal Wnds was

v
Wdnaay
Y .4 Taigna Fhahuan Faunde e‘i’wﬁwﬁ’umﬂg
MIDENN
nematode o nematode Tai nematode Tai nematode o
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.

1 50 0] 17 [0] 21 (0] 7 (0]

2 30 0 4 (0] 10 (0] (0] (0]

3 19 2 1 o] 1 o] 1 0

4 (0] 1 (0] [0] [0] (0] (0] (0]

5 2 0 (0] [0] [0] (0] (0] (0]

6 6 0 0] (0] (0] (0] (0] (0]

7 2 0] 0 o] o] 0] 0 0

8 18 0] (0] (0] 3 [0] 5 (0]

9 45 1 3 (0] 2 (0] 3 (0]

10 11 0 (0] (0] 2 (0] 1 (0]

diahdagsluneeinasanensvdimsdnsnnu 10 degn dehdn 3 giie Weududn
laileds Idwaenumnaei 5 &ail

dhaeheil 1 dinitlaidiewy nematode $110u 15 ¢ drudniissluthula tinda wasihdumey
WU nematode UIU 0 67, 4 A UL 6 A MUNAU

dhaeheil 2 iniilaidiewy nematode $10u 3 6 drudniidsluhila dinde wasthdumey
Taiwuwen3

thaesil 3 dnitlaid 1wy nematode 110w 14 ¢ dhudniidrlshalar hinde uasihdumey
Taiwuwen

thaesil 4 dnilaid 1wy nematode a3 6 dhudniidrlushula hinds uasihduamey
Taiwuwens

haeheit 5 Eniilaidany nematode 11w 11 ¢ dhudniidrsluhila hinda uasthdumey
WU nematode MUIU 1 A7, 0 A WAL 0 A MNAAU

thatil 6 inilidauazdralainunens
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haghait 7 dinfilidewy nematode 1w 1 ¢ drudniidrluhula tinde washduaney
Taiwuwen3

thaesil 8 dnitlaid 1wy nematode 110 1 61 dhudniidrlhula vinde uasihdumey
Taiwuwen3

haeheit o Eniilaidany nematode 1w 9 1 dhudniidiluhia hinda uashdumey
WU nematode MUIU 1 77, 0 A WAL 1 §I MNAAU

Ghaehait 10 Eniilaidany nematode 1w 2 1 dudniidluhia hinda uashdumey
Taiwuwens

mani 5 Dnunendnesanululuneheilithumssauazumsanens nwa Winds wazihduaay

e .4 Taians dHahwa FHahinde SHahdumey
MIDUNN
nematode Tai nematode Tai nematode Tai nematode Tad
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.
1 15 0 0 0 4 0 6 0
2 3 0 0 0 0 0 0 0
3 14 0 0 0 0 0 0 0
4 3 0 0 0 0 0 0 0
5 11 0 1 0 0 0 0 0
6 0 0 0 0 0 0 0 0
7 1 0 0 0 0 0 0 0
8 1 0 0 0 0 0 0 0
9 9 0 1 0 0 0 1 0
10 2 0 0 0 0 0 0 0

diehdeseluumemnananmsnaimsds sunu 10 dedi dehan 3 ¥ia Weuduin
iilailagn Ieuamumani 6 Gail

aehail 1 fniilaidewy nematode $110u 54 ¢ daudndisrsluthula thinda washdumey
WU nematode MUIU 3 A7, 1 § UHL 5 § MUAAU

fatheil 2 Anfilald1any nematode 1w 38 71 19 Ascaris spp. 91 3 Wae dwfiniig
Tuthulah thinde wasihduaey WU nematode 311U 8 6, 0 6 UaE 5 61 MWAIAY

thaenaii 3 6niilaidany nematode $1nu 5 61 dhudniidiluhia inda uashdumey
Taiwuwens

Ghaenaii 4 Eniilaidany nematode 10w 5 1 dhudniidiluhia inda uashdumey
Taiwuwens

thaenaii 5 Eniilaidany nematode 10w 32 ¢ dhudnfidrsluhia hinda uashdumey
WU nematode MU 1 M, 1 H WAL 2 HI MNAIAU

thaesil 6 {nfilidewy nematode a1 6 dhudniidrluhalar hinds uasihdumey
Taiwuwensd

Ghaeheit 7 iniilaidany nematode 10w 22 ¢ dhudniidrsluhila hinda washdwmey
WU nematode MU 1 77, 0 A WAL 0 A MNAIAU
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haghail 8 Anfilidewy nematode 1w 2§ drudniidrluhula iinde washduaney
Taiwuwen3

Ghaghait 9 Finfilidwy nematode 1w 30 6 daudinfidrluhula iinda wazhduaney
WU nematode MUIU 1 A, 0 A WAL 0 HI MNAAU

dhaeait 10 Eniilaidany nematode $1uau 34 ¢ dudniiglnhila tinda uashdumey
WU nematode MNUIU 0 A, 0 A WAL 1 HI MNAAU

P ° ad A A v ' v v - R = ? v
MIINN 6 qujuwﬂjﬁﬂﬂﬁjﬂWlﬂﬂIUﬂuﬂjﬂﬂluNjuﬂqiajunSNWUﬂWSBWQﬂjﬂ1¥HﬂajlnLﬂaaua$ujaNajﬂ§

o 4 Taigna sahwan sHahinde ﬁwqifwﬁ'umﬂy
AIDENNN
nematode Tai nematode Tai nematode Tai nematode T
Ascaris spp. Ascaris spp. Ascaris spp. Ascaris spp.
1 54 0 3 0 1 0 5 0
2 38 3 8 0 0 0 5 0
3 5 0 0 0 0 0 0 0
4 5 0 0 0 0 0 0 0
5 32 0 1 0 1 0 2 0
6 1 0 0 0 0 0 0 0
7 22 0 1 0 0 0 0 0
8 2 0 0 0 0 0 0 0
9 30 0 1 0 0 0 0 0
10 34 0 0 0 0 0 1 0

LHB1NMBENHNTINATIANENTUAINTANDIUIU 10 A8 MIB1NaN 3 Bila tHaunuanylalaai
Y 4 .

letamumsnin 7 asil

L 1 d' 4 d‘ " Y o L 1 L4 d‘ v %’ 1 %} =1 %I Vv

faeafl 1 {nAlaidewy nematode Y 20 61 drurnfiawlwnwar nndes wazsinduaey
Tdwunens

LY [ o o A [3K% ] . o 1 v oy H 1 H =

feehen 2 wnnliarewy 1o Ascaris spp. 31w 1 Wae duenfiareluiniar Wnde
uazindnasy laiwuwens
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NI INIHINENANFNTNTUNWNE
AVUNLAY 1 NINYIAN - NUENBU 2558




Yy o 4 a a = - a &
MsaNENTUSTARAY tieanUSinamensUudlou

NMNUS  §391has wazans

M5NN 10 WamMsnadau One-Way ANOVA Tusin 8 #iia wSsuiiauiznsen 3 35 lurnaiiadennuy

HUNEN

A P a9 inunen5anmsannn 3 35

1. §¥IeUnU
2. NNNMAVIDN
3. GuUViaN

4. Tudhun

5. lunazhe
6. TuAushe

7. KNG
8. WNTHES9

0.777
0.682
0.361
0.631
0.704
0.304
0.679

0.098

i 1 Liwen5ldidau (Ascaris spp.) Masueng

100 (M

u.‘b' :

St
i 3 lanenSende (Taenia spp.) Masuens
100 M

mwil 2 liwen5ilnvye (Enterobius

vermicularis) MaseNy 100 L

T, "

d. a o o %
NNN 4 WENDINAN (nematode) AN
100 LM

NININTNINNAFATINIUNNE 2
AVUNLAY 1 NINYIAN - NULNBY 2558




Washing Procedures for Reduction of Contaminated Parasitic Worms in Vegetables Tanongpan Satjapala et al.

a Jd
AU

v A M vy ° a & 1 P [ v al ¥ A . 1 @
unililaanainu 1 an 8 wila dalunedenesialinuliwensldidon (Ascaris spp.) dawnn
o A d o = ' N P ' a a A v a v '
an 7 wllenvimadnw wuldwensldidou (mwi 1) lawendziiadwuldinnluduluwesaunazauguy
& ad g . o8 ¥ a ~ = ' a a A a I
Wuwensiilu parasite Mldnalsaluay wanunduliwendafioliaslulussuumaiduems ihdaaan
3 v ] = " o Yo o " a 3 P~ v a ] s
nszinzamsuazan ldazdasildan i lvargaurinaannnldudnuamldianaaudu wendazlasuniis
01911.—5 Y P a LA AA'VLQJU ) A (78)"!‘“ [ ] v v
aldanhgnssuaiden wwumarhgauialddmnlagnanuasdaalunge™ ® Finnasnniiunmsanes
e Wnde wanihduaeguad avalinulinendaiiatinnaied dwind asawulinenddunye
(Enterobius vermicularis) (mwi 2) 91wy 3 Waelu 1 et wenduliedifiauiuwive (host) Sz
denTeazndeaglualdlval wareaninelivinavmninlunsunansdu™ dngnss asranwulinen’d
v A . a o o [ av o o a dg; [ [l o Y 1
#6090 (Taenia spp.) (MWN 3) MUIU 3 Waelu 1 Mo wsnﬁmmmslmmumﬂﬂagiuaﬂal,aﬂmunaw
.. = o8 ¥ a o‘lﬁld"l“lha' o (1) .1::. o ' v & an v
(jejunum) waAY Fazhlifea ldw3alddegaau® adnlsimunasnniunmsanms 3 35 ua a9
Tinwuldwendnuuilou
{nne 8 #ile Nlilaanananunendainandas: (free-living nematode) (Mwi 4) lu3anannn
P & o Aoy A a Y 1a & a a o a & o da v a A & vt
wasnniludnifidrunuilaalaagfoiudu wendanasdassitudinaamnnuaunldlunmsugnen uld
v a v a [ . v o v a o 1 = oo A g 43’
enunwensanandaszliiy parasite Tuau ualualdvasnendasnananasivuadiGaniduzalse
Wuduansdagumweeanyed® msdnmesifinuhluazszuninlaithumsseanunendainangegaiuu
114 6 HVAINNEIUM TN 1da) 1nds wazinduaaguad Sepnunendamnandasziaavaoag
U 13, 20, 11 3 MNAIAU HNMAMDNN LENUMITNWUNENFAINANGIFATINIU 18 67 WAIINKIY
MIANEIE WU WINED WazINFNEEZUE ENANUNENTHINANGNFATIUIY 5, 3, 3 61 MNIAU AUNDN
NlRUMIENNUNENTAINANGFA NI 32 62 Fanaanneumsanes e 1inds wasihduaey
ud) GIPIWUNENFAINANGIED DU 1, 1, 3 61 MNaIGU Tuthundilaithumsaenunendainaugage
NUIY 50 0 TVAIINENUMTANAE WU UINEB wazidNaEELa) EamNUNENSINanBasEaInae
agl U 17, 21, 7 91 NaGU Tuneef UM IERNNUNENFHINANEEN MUY 14 G2 FWaINN
EUMIENEE Na) MINED wazidNaeguad SMNUNENSHININDITLaNNARENUIY 1, 4, 6 6
MuaaU Tuause il umIaNNUNENFAINANGIFATIUIY 54 67 TINANNHIUNITANGAIE ULdan
WNda wasihduaegual SanUNENSmINaNdasziavdaagiIu 8, 1, 5 61 auaau [indi s
MIANWUNENTHINANGIFA 1Y 41 63 UAINNENIUMITNAE Na) 1nda wasinduanazua) 69as
WUWENSAMINNDITNAUNEDREINUIU 8, 4, 2 61 MNMOU TSN laihumMIaNUNeNSaAINaNgIFe
NUIY 27 61 TRAINNEIUMTTNEE Wa wasindnaregua) Sapanunensimnandassiaamasaginuu
2, 1 6N MNAINU FIUMTANAIYUNNTDATIALNWUNENTAINAN
ailimsilSauieuseunaismsannn 3 35 Tunnsiiadernulegld One-Way ANOVA wunlu
L4 gj = v L g; ac e}& =) \J | o W o %4 aa 4" a
{8 2l MIaNEne 3 35 Nanw lafienuuandwadniivaadymeadd (P> 0.05) uaziiafanson
uamsannludupasinnunendananlumwsin udasliduinmsssenladaminsoaawensananaan
lananue aetumsiamsanudesasnendludnivessinumsluiau Jesmsmiliumsasuaiidumsde
Mudasein Huszmalnefimsufudnemsineasidaniuiaems’® Ndaanassnuanasgiu Codex: Code
of Practice for Fresh Fruits and Vegetables™" ﬁ’l‘l/iuﬂblﬁ'l,l,ﬂmﬂgﬂ ﬁwﬁiﬁzﬂuuﬂamgﬂﬁ DIINUVEID
' e v < ¥ a & Y R T o w4 v va o
liflamwineasn Fnalitiemsuuidlauinguiadeindusuane dwsulle nasgruveslneviuldawiuae

NI INIHINENANFNTNTUNWNE
AVUNLAY 1 NINYIAN - NUENBU 2558




k4 4 li! =N =y lﬂ' =3 = tg’ 4 4 %3
msanEnZaUS LGy tieanUSnawensSUudlou MNWUD  daee azpaue

apsauaniuils @ Codex Mvualumwnhanazdasuimssamaiaiiaanuidsmngaunds Ussiiu
ifuenusuiiaseurasmmuindsimhenuiufiosaurasdgmiugua

msddnuilalduslaaduiviigniudihasanudmmnnaaiimanuasandldlussduniiny
fvneds udlumsfnmnadiildidanismsdadiniiguilnaasildazan Ussuda deitlddudeimae T8
Tuafrdeumnly Aaindauasihdumay Bmadnligennmansamnldmadiasmsdnyiiiaanduans
sruthmwannmasuslaadniu uannnmasaaidannwens Ssildnvarsaing wu @auuaiids protozoa uay
Bmsaaiiiannaneds Aensldsuanuaulalumsdnndaly

GRNL

9

v v
v

NANMTANENINATILUFA A FAUNMTANENTS 3 T3 NFanAnAanmsurluhlan wrlu

[

winda wesudluhdumey FufhdsimldhemuaiiFau uennnasaamsandalssanensuuasldads
fluszansmwudadssninsaaasinunensiludisunduinldageivesdumeadaloslusznia 3 551
azliRlalumsainiliuai biwandasusthaiiosdnmesdn ieswdlssdiue sy AamssreinTiazan
T azdaesiiiumslihasduiihuems wwasssuouy viamsUsznausmsiivesulsemuaslueiiGou
wheanusuiiagauiifisnnanhiimungrne Jamsimssasd weuneludugednsasmalsznay
mszasud wwass viameluaiiGeu HlFRnauUsznaummniavdlaadueiaadssiiniy
onslnavanaziio tiaidlumsussiuaminlaanssvasguilan

Aeenssndszne

YBUBUANUNEMINTITIN ANFAzaND fanwemadtinaumwuazannUasanaems natuayu

4 <

Tisinsuwauwswamsd@nmnluasail wazuenyan wogu dninenaaasmsunndningmsites hiinaum
wazaNuUaaassamsnlimingm wusihlumsusadiumanada

L@NEITDINDY

1. Beuchat LR. Ecological factors influencing survival and growth of human pathogens on raw fruits
and vegetables. Microbes Infect 2002; 4(4): 413-23.

2. Slifko TR, Smith HV, Rose JB. Emerging parasite zoonoses associated with water and food. Int J
Parasitol 2000; 30(12-13): 1379-93.

3. ASATMSINENS. aNeelsanasiy. aavinadnaly [eaulail]. 2556; [ HuAu 28 wauman 2558]; [1 Wi 1.
whdselaan: URL: http://it.doa.go.th/pibai/pibai/n16/v_9-oct/borkor.html

4. BN WA, YNENYA SAUNUSG, IF5e Farian. msAnmUszansmwranhiansingfios g dwmiuldlunesduitean
Usinaansunudagiigludnasii. 11565398 W 2556; 18(4): 577-84.

5. auaie hana. mIsaUdnamsineanaaly/ vuwnn.amasingiifiy 2531; 15(4): 156-62.

6. M6 Wiy, MA @endatl. Mmsdinavuaunensaaaasuduluingalusmaamauaiiia WNIAUUNYS.
ANINATAMIUNNERUN 2534; 5(16): 859-67.

5630 1elsa, lwena duWus, wazAoue.

9

7. Uszend szaned, daud 09nseans, 199 danysel, giiesd A3izens,

o o

Usainennuauwendmamsunnd ngefuazufudms. ngumws : Indisgnynannsaluvisdszmalng; 2537.

q 9

NIEINTHINENENFNTNTUNWNE
AUUNLAY 1 NINYIAN - NUBNEU 2558




Washing Procedures for Reduction of Contaminated Parasitic Worms in Vegetables Tanongpan Satjapala et al.

10.

11.

Centers for Disease Control and Prevention. Parasites soil-transmitted helminthes (STHs). [online].
2013 [cited 2015 May 18]; [1 screen]. Available from: URL: http://www.cdc.gov/parasites/sth/
World Health Organization. Guidelines for drinking-water quality volume 1: recommendations.
3™ ed. [online]. 2008 [cited 2015 June 4]; [668 screens]. Available from: URL: http://www.who.int/
water_sanitation_health/dwq/gdwq3rev/en/

AUNINAIPIUFUAMUILTZUUAMMN NTENTNNBATUILANNTOL. INATTIUFUMINEAT NNY. 9001-2513 MIUHUANS
mIneasiaueizems. NTUNW :IsqﬁuWfﬁmguawniiﬁmimHmuﬁqﬂizmﬂlﬂﬂ; 2556.

Codex Alimentarius Commission. CAC/RCP 53-2003. Code of hygienic practice for fresh fruits and
vegetables. Geneva: FAO/WHO; 2003.

NI INIHINENANFNTNTUNWNE
AVUNLAY 1 NINYIAN - NUENBU 2558




k4 L Ai! =N =y lﬂ' =3 = ;:3’ 4 4 %3
msanEnZaUS LGy tieanUSnawensSUudlou MNWUD  daee azpaue

Impact of Washing Procedures for
Reduction of Pesticide Residues in
Vegetables Consumed Raw on Numbers

of Contaminated Parasitic Worms

Tanongpan Satjapala Kanogwan Toonsakool and Kuntong Pednog
Bureau of Quality and Safety of Food. Department of Medical Sciences. Tiwanond Road

Nonthaburi 11000, Thailand.

ABSTRACT Raw vegetables are nutritious and healthy food owing to great source of vitamins, dietary
fiber and minerals. However, the consumption of raw vegetable without proper washing is an important
route in the transmission of parasitic diseases such as constipation, diarrhea, joint and muscle aches and
pains, anemia. Therefore, during 2556-2557 B.E., Department of Medical Sciences undertook a study on
the impact of washing procedures for reduction of pesticide residues in vegetables consumed raw on
the numbers of contaminated parasitic worms. Eight kinds of vegetables consumed raw and 10 samples
of each kind were collected to study for the changes of numbers of contaminated parasitic worms in
unwashed and washed samples. The samples of peppermint, lettuce, spring onion, garlic-like vegetable
Centellaasiatica (L.) Urb., celery, coriander and parsley were bought from the markets in Bangkok
Metropolitan region. Among washing procedures recommended to reduce pesticide residures in raw
vegetables, 3 washing procedures were selected. The selected procedures consisted of soaking for 10
minutes in water; in saline solution (15 grams NaCl in 4 liters of water) and in vinegar solution
(15 milliliters of 5% vinegar in 4 liters of water) and followed by rinsing with water. Sedimentation
Technique was used to determine the numbers of contaminated parasitic worms in the samples.
The results showed that all kinds of unwashed vegetables studied were contaminated with free-living
nematodes. One out of eight kinds of vegetables, the garlic-like vegetable, was not contaminated with
Ascaris spp. egg, while the rest were contaminated. Coriander was contaminated with Enterobius
vermicularis egg and parsley was contaminated with Taenia spp. egg. Mann-Whitney U test at significant
level 0.05 was used to analyzed the results of study. It was found that all 3 washing procedures
selected could significantly reduce the numbers of worm-type parasites contaminated in all kinds of
vegetables used in this study. One-Way ANOVA test at significant level 0.05 proved that there was no
significant difference in the numbers of worms after using 3 washing procedures in the same kind of
vegetable. The study revealed scientific proof that the 3 washing procedures selected could reduce the
numbers of worm-type parasites in raw vegetables with the same efficacy.

Key words: Washing procedures, worm-type parasites, raw vegetables
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