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Antimutagenic activity determination of

Thai chilli dips and local vegetables by Ames test

ABSTRACT

Forty local vegetables from 4 regions of Thailand and 8 Thai
chilli dips were extracted with methanol and ethyl acetate. Antimutagenic
activity of these extracts were determined by Ames test using Trp-P-1
as mutagen and Salmonella typhimurium TA98 as bacteria in frame
shift mutation test under the activation of enzyme s-9 mix. The results
found that methanol extracts of 15,6,11 and 8 vegetables have strongly
active inhibition, active inhibition, weakly active inhibition, and no active
inhibition, respectively. Ethyl acetate extracts of all vegetables showed
the inhibition effect; 36 vegetables have a strong active inhibition
compared to 4 vegetables which are weakly active to active inhibition.
Jaew-Bong and Kuey-Kua expressed as a strong active inhibition in
methanol solution and ethyl acetate solution. Nam-Prik-Ka-Pi and
Nam-Choup-Jon in ethyl acetate solution also showed a strong active
inhibition. No antimutagenic activity was found in Nam-Prik -Ong and
Tao-Chew-Lon extracts. In addition, sets of 1 chilli dip extract and 4
vegetable extracts were determined for the antimutagenic activity. It
was found that the mixed extracts between chilli dip extract and
vegetable extracts show a strong active inhibition.

Keyword: Thai chilli dips, Thai local vegetables,

Salmonella typhimurium TA 98, Ames test
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Table 1 List of local vegetables and tested part for antimutagenicity test

Common name (Thai)

Scientific name

Family

Tested part® :

 Pak krat (HNAT1A)

 Pak kuang (Anw49)

' Pak chiang da (Fnidesnn)
| Pak tew (ﬁﬂéﬁ)

 Pak pai (Anle)

' Pak kee huud (iindyn)

" Ling law (R9@19)

i Tua pum (ﬁllfwjm)

'~ Pak guud (8n7A)

Pak pam (fnuyu)

No mai (nuals)

Peka (1WN1)

- Pak chi lom (FnT&aw)

' Pak chi lao (#nFann)
Talapat ruesi (ANaTIAsTH)
Tub tao na (FULEIUN)

| Pak ka yang ((inuasg)

' Pak tum lueng (FnANRY)
Pak wan (fnik31d)

Ma keua kai tao (Nzidialaiisin)
Cha om (9¥8ay)

Sa no (Taw)

Kae (4bA)

Bua bok (1i9un)

Bua sai (1ha18)

Tua pu (t]JfJ‘WQ)

Ma keua pro (Nz\Te1ls12)
Sa dao (dzian)

Pak kra ched (nnsziam)
' Tua fak yaw (§98lnena)
Mui (Vyel)

| Ma muang himmapan (NzaasRunIue)

Niang (138149)

Riang (1wTen)

Ching (;é\i)

 Kun (qu)

Mun pu (S41))

| Sa to kaw (dzmadin)
' Kamin kaw (mﬁumq)
© Kratin (N9204)

Acmella oleracea

Glinus oppositifolius
Gymnema inodorum
Cratoxy/um formosum
Polygonum odoratum
Raphanus sativas
Aspidistra sutepensis
Vigna uniguiculata
Diplazium esculentum
Eleutherococcus trifoliatus
Thyrsostachys siamensis
Oroxylum indicum
Oenonthe javanica
Anethum graveolens
Limnocharis flava
Hydrocharis morsus
Limnophila aromatica
Coccinia grandis
Marsilea crenata
Sloanum spp.

Acacia pennata
Sesbania javanica
Sesbania grandiflora
Centella asiatica
Nymphaea lotus
Psophocarpus tetragonolobus
Solanum aculeatissimum
Azadirachta indica
Neptunia oleracea

Vigna unguiculata
Micromelum minutum
Anacardium Occidentale
Archidendron jiringa
Parkia timoriana

Ficus fistulosa
Colocasia gigantea
Glochidion perakense
Parkia speciosa
Curcuma mangga
Leucaena leucocephala

Compositae
Molluginaceae
Asclepiadaceae
Clusiaceae
Polygonaceae
Cruciferae
Liliaceae
Leguminosae
Athyriaceae
Araliaceae
Poaceae
Bignoniaceae
Umbelliferae
Umbelliferae
Alismataceae
Hydrocharitaceae
Scrophulariaceae
Cucurbitaceae
Marsileaceae
Solanaceae
Leguminosae
Leguminosae
Leguminosae
Apiaceae
Nymphaeaceae
Leguminosae
Solanaceae
Maliaceae
Leguminosae
Leguminosae
Rutaceae
Anacardiaceae
Mimosaceae
Leguminosae
Moraceae
Araceae
Euphorbiaceae
Leguminosae
Zingiberaceae
Leguminosae

L
L !
] |
L

LS
FR
FL
FR

Rh
FR

L,S
L,S

FR

FL
FL

FR
FR
FL,S
L,S
FR
L,S

FR
FR
FR

FR
Rh

*Tested parts: L, leaf; FL, flower; FR, fruit; Rh, rhizome.
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Table 2 Ingredient of chilli dips

Ingredients Amount (%w/w)
Nam-Prik-Num
Roasted green spur chillies 19.4
Roasted garlics 19.4
Roasted shallots 19.4
Fermented fish 3 9.7
Palm sugar 6.5
Lime juice 12.9
Fish sause ' 12.9
Nam-Prik-Ong
Ground pork 32.6
Cherry tomatoes 6.5
Dried chillies 54
Chopped shallot 3.8
Choppeo garlic 10.9
Sliced galangal 54
Fish sause 8.2
water 10.9
Vegetable oil 16.3
Jaew-Bong
Roasted small dried chilli 7.6
Roasted garlic 16.3
Roasted shailot 32.6
Roasted galangal 10.9
Fermented fish 27.2
Fish sause 5.4
Pon-Pla
Climbing perch BT
Roasted garlic 3.8
Roasted shallots 7.7
Roasted big dried chilli 2.7
Coriander green and spring onion ' 8.8
Fish sause 7.7
Fermented fish seasoning 1.5
Nam-Prik-Ka-Pi
Shrimp paste 25.2
Garlic 101
Dried shrimp 8.4 .
Hot chilli 59
Palm sugar 16.8
Lime juice 16.8
Fish sause 16.8
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Table 2 Ingredient of chilli dips

Ingredients f Amount (%w/w)
; i 5
Lon-Tao-Chew J
Coconut milk 61.4
Fermented soy bean 8.8
Shallot 10.5
Garlic : 3.5
Yeliow spur chilli | 1.8
Lemon grass : 3.6
Palm sugar 1.8
| Chopped pork 8.8
Kuey-Kua
Kuey 9.0
Kaffir-lime leave 0.6
Coconut mitk 60.2
Sugar 1.8
Small dried chilli 3.0
" Shallot 9.0
Galangal 3.0
Lemon grass 9.0
Tumeric 3.0
Pepper 1.2
Nam-Choup-Jon
Shrimp paste 10.7
Shallot 39:8
Hot chilli 7.1
Palm sugar 7.1
Lime juice 14.3
Broiled shrimp 10.7
water 10.7

Table 3 Set of chilli dip and four vegetables

“Chilli dip
Northern region
Nam-Prik-Ong Tua pum
Pak guud |
Pak krat
Pak tew
"“Northeastern region i
Jaew-Bong No mai
Pe ka
Pak chi lom
L. _ Tub tao na
Central region
Nam-Prik-Ka-Pi Tua pu
i Ma keua pro
Tua fak yaw

5""’S6‘0?/‘7’&)3"’r’ég767{’“"'
Kuey-Kua

Pak kra ched

Mui
Ma muang himmapan
Mun pu
Nieng
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Table 4 Summary of antimutagenic activity dataa of Thai vegetables

| Bua bok (17aun)

Bua sai (1241%)

Tua pu (89%)

Ma keua pro (Nidaiilsny)
Sa dao (&zimn)

Pak kra ched (Annszian)
Tua fak yaw (fatngnn)
South region Mui (Myel)

Ma muang himmapan (NEuNANNLE)
Niang (Haa)

Riang (Lﬁ?‘m)

Ching (®4)

Kun (A)

Mun pu (1)

Sa to kaw (aznadn)
Kamin kaw (181219)
Kratin (ngeniw)

+ o+ o+ o+ o+

Place of collection Vegetable name Solvent used to prepare extract
j . Methanolic Ethyl acetate
North region | Pak krat (HnA31A) Lo+t o+ +
Pak kuang (n194) Lo ++
Pak chiang da (Fnideann) . + +
Pak tew (EN#A2) D+ + + +
' Pak pai (nld) . | %4+ g+
| Pak kee huud (findyn) - +
‘i Ling law (R981) Bk 4 + +
. Tua pum (F9w) - + o+
Pak guud (fngm) + 4+ P g
Pak pam (#nudu) ++ + +
Northeastern region No mai (nia’sd) - g &
Peka (1nN") + 4+ + +
Pak chi lom (FnFaau) ++ +
Pak chi lao (An@an7) . ++
Talapat ruesi (m@ﬂm‘mﬁ) + 4+ + +
Tub tao na (FULENUN) +++ + +
Pak ka yang (Fnuan) . + +
Pak tum lueng (nFANAY) - + +
Pak wan ({N3) ++ ++
Ma keua kai tao(nzidaldisn) . + +
Central region Cha om (128H) + +
Sa no (law) + + +
Kae (iLA) + +
+
+
+
+
%
+
+
+
4
+
N

+ o+ o+ + o+ 4

+

+
+
B S S S S R T T e T T S S . T T T S S S S o R S R S

e T T T T S S S S A S S A
+
+

+
+ + ++

°Data are scored as described in Material and Methods. They are graded: no response (-); weak (+); moderate (+ + )
and strong (+ + +).
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Figure 1 Antimutagenic activity of vegetable extracts from Northern region
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Figure 2 Antimutagenic activity of vegetable extracts from Northeastern region
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Figure 3 Antimutagenic activity of vegetable extracts from Central region
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Figure 4 Antimutagenic activity of vegetable exiracts from Southern region
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Figure 5 Antimutagenic activity of chilli dip
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