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ABSTRACT

Spices and herbs are rich in polyphenols and widely used in habitual diets in the
tropical regions. To elucidate their effects on human health, intake of the portion
of spices and herbs  from habitual diets should be determined. Consumption
patterns were determined from 24-hour records or recalls of 181 men and 370
women in Khonkaen and Ubon Ratchathani provinces, representing upper and
lower northeast Thailand. There was a slight variation in dishes, but twelve
spices/herbs were commonly used in the two areas. The amounts of spices/
herbs in the four most common dishes (Somtum, Jaew, Pon and Kang-Nor-Mai)
were estimated by weighing ingredients before and after cooking. The average
amount of spices/herbs consumed was 4.9, 26.1, 14 and 11 g/meal, contributing
36.6, 43.1, 20.6 and 29.8 mg polyphenols/meal for Somtum, Jaew, Pon and Kang-
Nor-Mai, respectively. Chili was common in all recipes, with an average amount
of 8.3-27.5 mg polyphenols/meal. In conclusion, habitual northeast Thai diets
contain several spices/herbs and a substantial amount of polyphenols was
commonly consumed.
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INTRODUCTION

Spices and herbs have long been used as
condiments in several cuisines across the
tropical countries including Thailand
(Eigner & Scholz, 1999; Lampe, 2003; The
National Identity Office, Thailand, 2004).
Plant leaves used in cooking are referred to
as culinary herbs. Other parts of plants in
dried form containing volatile oils or
aromatic flavors, such as buds (cloves), bark
(cinnamon), roots (ginger), berries (pepper-
corns), aromatic seeds (cumin), and the
stigma of a flower (saffron), are classified as
spices (Banchob, 2000a; Banchob, 2000b;
Kritsanapun, 1994; Kritsanapun, 1995). The
same plants can be classified as both herb

and spice, depending on the parts used. For
example, coriander leaf is an herb, while its
dried seed is a spice. Herbs and spices are
rich in phenolic compounds. Polyphenols
have been reported to be potent inhibitors of
non-heme iron absorption which has been
demonstrated both in vitro and in vivo (Brune,
Rossander & Hallberg, 1989; Cook, Reddy
& Hurrell, 1995; Gillooly et al., 1984; Hurrell,
Reddy & Cook, 1999; Lynch, 1997; Rozo,
Valez & Garcia, 1985; Samman et al., 2001;
Tuntawiroon et al., 1991). Various poly-
phenols also demonstrate anti-oxidant, anti-
inflammatory, anti-carcinogenic and other
biological activities, which may be important
for chronic disease prevention. An important
question is how much needs to be eaten to
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have a beneficial effect. Intakes of 1, 0.5 and
4 g/person/day of spices/herbs were
reported in Europe, New Zealand and USA,
respectively (Fowles, Mitchell & McGrath,
2001). In the Indian subcontinent, turmeric
consumption was estimated to be 1.5 - 2.5
g/person/day (Chainani-Wu, 2003; Eigner
& Scholz, 1999; Sharma et al., 2001), or as
much as 4 g/day in one study (Thatte &
Dahanukar, 1986).  To elucidate the impact
of spices and herbs on human health, it is
essential to know the amounts consumed in
habitual diets.

To our knowledge, data on the amount
of spices/herbs consumed in typical diets
are limited. We conducted a study in two
rural northeast (NE) areas in Thailand.  We
first identified 10 most popular dishes which
are commonly consumed in habitual diets.
Subsequently, portions of the dish eaten by
individuals were estimated, and amounts of
individual spices/herbs contained in these
dishes determined.  Finally, the polyphenol
contents (as gallic acid equivalents) in these
most popular dishes were analysed, and the
total amount of polyphenols per serving  per
day were calculated.

METHODOLOGY

Study areas and population

Dietary intake data were collected in two
purposively selected areas, Khon-kaen and
Ubon Ratchathani provinces, in NE
Thailand. The two provinces represent
upper and lower NE Thailand, respectively.
Khon-kaen is the commerce and political
centre of the northeast. Due to its
geographical location, it emerged as the
trade centre with the Indo-china sub-region,
and Khon-kaen is one of the fastest growing
provinces economically. Ubon Ratchathani,
on the other hand, is a more culturally and
historically traditional community. It shares
with Loas PDR  the Mekhong River on the
east and Cambodia in the south.
          In Khon-kaen province, the dietary data
were taken from a population-based study

on dietary calcium intake of rural dwellers
(Pongchaiyakul et al., 2005). Briefly, the
dietary intakes of apparently healthy adults
aged 20-85 yrs old (181 males and 250
females) residing in the rural area of the
provincial district were obtained from a
three-day food record. One weekday 24-hour
recall data of each study participant was
used in the present study.  In Ubon
Ratchathani province, a cross-sectional
study was conducted in Trakarn Phutphon
district, where a high prevalence of anemia
in infants and school-aged children was
reported (Maw, 2001; Thurlow et al., 2005).
One hundred and twenty women were
interviewed using one weekday 24-hour
dietary recall. These women resided in 10
poor rural sub-districts which are largely rice
growing areas. Description of the area has
been  reported elsewhere (Thurlow et al.,
2005). The general characteristics of the
typical  diets are plant-based, low fat, and
have  rice as the major energy source.

Identifying popular dishes and estimating
the consumption of spices and herbs

For each meal consumed, name(s) of the
dish(s), and portion size of spices/herbs in
individual dishes and cooking methods (stir-
fried, boiled/steamed, deep-fried, pan-fried,
roasted/grilled), were elicited using a 24-
hour recall method. All interviews were
conducted by trained interviewers. Food
models of freshly prepared foods, weighing
scales, common household utensils and
standard measuring cups and spoons were
used to aid the portion-size estimation. From
these data, dishes consumed in both
provinces were ranked, and the 10 most
commonly eaten dishes were consolidated.
Spices/herbs which were common
ingredients in these dishes were ranked
according to the frequency of recalls. The
description and ingredient composition of
the local dishes are presented as in the
annex (Thasanasuwan & Kijboonchoo,
1993).
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Determination of portion eaten of spices/
herbs

The top four most popular dishes (Somtum,
Jaew, Pon and Kang-Nor-Mai) containing
relevant spices/herbs in their recipes and
common between the two study areas were
chosen for actual cooking by ten housewives
in Trakarn Phutphon area. This was done to
obtain a range of recipes. Each woman was
assigned to prepare raw materials and cook
each of the four dishes for serving 4-5
persons. Before cooking, each ingredient,
especially spices or herbs, was weighed
using a digital balance which has a
maximum capacity of 2 kg (SOEHNLE,
Switzerland) with a precision of ±1g. After
cooking of the individual dishes, total weight
of each dish was determined, and amount
of cooked spices and herbs were derived
from its weight composition in the raw stage
of the respective dishes.  Three women living
in the neighborhood of each house were then
asked to aliquot an individual portion eaten
of each dish. The portion of spices/herbs
eaten per meal was accordingly calculated.

Determination of polyphenol content of
relevant spices and herbs

The identified fresh spices/herbs from the
top four most popular dishes were
purchased from three main local markets in
the Muang district of Ubon Ratchathani and
pooled as a composite sample to determine
polyphenol content. Total phenolic contents
in freeze-dried spices/herbs were extracted
with 50% dimethylformamide in acetate
buffer for 16 hours. The extracted polyphenol
content was then quantified by spectro-
photometry after reacting with Folin-
Ciocalteu reagent (Singleton & Rossi, 1965).
The polyphenol content of individual
samples was analysed in triplicates, and is
reported as gallic acid equivalents.

Statistical analysis

Descriptive statistics were analysed using
SPSSS version 13.

RESULTS

Dish and cooking patterns

The basic staple dish of both study sites
consisted of steamed glutinous rice served
with one or two or occasionally three spicy
dishes per meal. Food is usually prepared
in the morning and consumed at breakfast,
lunch and sometimes dinner. Local recipes
consisted of several culinary spices/herbs
as condiments or seasoning vegetables. A
wide variety of either fresh or blanched
vegetables are usually prepared as side
dishes. Dish varieties showed a similar
pattern in both study areas, although the
ranking position based on the frequency of
consumption was slightly different (Table1).

Common dishes and spices/herbs used

Eight dishes (Jaew, Somtum, deep-fried meat,
Kang, grilled meat, Pon, Toam and Laab)
were common in the two study areas.
However, only six of these eight dishes (Jaew,
Somtum, Kang, Pon, Toam and Laab)
contained spices/herbs (Thasanasuwan &
Kijboonchoo 1993). The common spices/
herbs consumed were consolidated and
twelve items were identified. They are garlic,
chili pepper, tamarind, lemon grass, shallot,
galangal, kaffer lime leaves, shallot, hairy
basil leaves, mints, Bai-ya-nang (a local
vegetable herb), and fennel leaves.

The portion eaten per meal of each
relevant spice/herb from the four most
commonly eaten dishes (Somtum, Jaew, Pon
and Kang-Nor-Mai) was determined.  Tables
2-5 show the average portion eaten of spices/
herbs in these four dishes. Only the spices/
herbs which were frequently eaten (i.e., at
least 5 households used in their recipes)
were selected to determine polyphenol
contents. These are Bai-ya-nang, chili,
galangal tube, garlic, Pak-kyheng, tamarind
and shallot. Table 6 presents the contents of
polyphenols expressed as gallic acid
equivalents in these spices/herbs. The
average polyphenol contents ranged from 81
to 1406 mg/100 g fresh weight.
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Table 2. Portion eaten per meal of polyphenols containing spices and herbs in papaya salad
(Somtum)

Frequency of eating Spices/herbs Mean  ±  SD (g) Median (g) Range (g)

30 Garlic 2.0 ± 1.6 1.6 0.2-7.0
18 Chili pepper, dried 1.0 ± 0.4 0.9 0.5-1.8
15 Tamarind 1.9 ± 1.9 1.3 0.4-8.0
12 Chili pepper, fresh 4.2 ± 1.4 4.1 1.9-6.6
12 Lime, juice 2.1 ± 2.6 0.8 0.3-6.9

Table 1. Frequency (percent) and ranking of common dishes in habitual diets in rural NE Thailand

Dish names Thai name Khonkaen Ubon

Freq (%) rank Freq (%) rank

Mashed chili mixed
  with condiment Jaew 275 (15.9) 1 55 (10.4) 4
Papaya salad Somtum 221 (12.8) 2 84 (15.9) 1
Deep - fried meat - 212 (12.3) 3 61 (11.6) 3
Vegetable soup with/ Kang 139 (8) 4 42 (8) 6
  without meat
Grilled meat - 139 (8) 5 62 (11.7) 2
Minced meat with chili Pon 134 (7.8) 6 50 (9.5) 5
  and condiment
Meat soup Toam 107 (6.2) 7 34 (6.6) 7
Boiled meat with little water Om 82 (4.8) 8 10 (1.9) 13
Minced meat salad Laab 81 (4.7) 9 22 (4.2) 9
Boiled meat and condiments Soup 71 (4.1) 10 4 (0.8) 17
Small fish steamed with Moak 63 (3.6) 11 - -
  chili paste
Steamed meat with herbs - 42 (2.4) 12 20 (3.8) 10
One plate dish - 36 (2.1) 13 25 (4.7) 8
Stir-fried vegetables - 21 (1.2) 14 13 (2.5) 12
Sour meat salad Yum 20 (1.1) 15 4 (0.8) 17
Stir-fried meat with spices Pud phed 20 (1.1) 16 7 (1.3) 14
Sour raw meat salad Koi 19 (1.1) 17 5 (0.9) 15
Fish paste curry Namya 18 (1.0) 18 5 (0.9) 15
Sour fermented fish Som-pla 13 (0.7) 19 - -
Roasted meat Kua 10 (0.6) 20 - -
Curry soup with coconut Kang kati 1 (0.06) 21 - -

Portion size and polyphenol contents in
four most common dishes

Table 7 shows the portion eaten and total
polyphenol contents of spices/herbs used
in commonly consumed dishes. Each recipe
contained at least 3 spices/herbs. Either

fresh or dry chili was commonly used across
the four dishes and the average polyphenol
content of chili ranged from 8.3 mg/meal for
Somtum to 27.5 mg/meal for Jaew. Garlic
bulb was used in all four dishes, but at a
lower frequency in Kang-Nor-Mai (Table 5).
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Table 3. Portion eaten per meal of polyphenols containing spices and herbs in local
chili sauce (Jaew)

Frequency Spices/herbs Mean ± SD (g) Median  (g) Range(g)
of eating

30 Shallot bulbs 10.5 ± 4.5* 8.9 4.5-24.2
27 Garlic 2.5 ± 1.1 2.5 1.0- 5.6
15 Galangal, tube 2.9 ± 1.7 2.4 1.5- 7.5
15 Chili pepper, fresh 10.2 ± 5.3 11.5 2.8-17.2
9 Chili pepper, ground 1.2 ± 0.4 1.1 0.7- 1.7
6 Kaffer lime, leaves 0.2 ± 0.1 0.2 0.1- 0.3
6 Lemon grass 1.5 ± 0.4 1.5 0.7- 1.9
6 Dried chili pepper 2.2 ± 0.6 2.4 1.1- 2.8
3 Tamarind, ripe 2.3 ± 1.0 2.5 1.2- 3.2

Table 4. Portion eaten per meal of polyphenols containing spices and herbs in
seasoned minced meat (Pon)

Frequency Spices/herbs Mean ± SD (g) Median  (g) Range (g)
of eating

24 Shallot bulb 8.4 ± 5.6 6.8 1.1 -20.8
21 Garlic 1.8 ± 0.6 1.7 0.6 - 3.1
21 Chili pepper 3.8 ± 1.3 3.5 1.8 - 7.1
9 Chili pepper, ground 0.8 ± 0.3 0.7 0.3 - 1.3
9 Coriander 0.9 ± 0.8 0.8 0.1 - 2.1
6 Fermented fish 7.2 ± 1.2 7.4 5.3 - 8.3
3 Climbing perch 7.0 ± 2.4 8.2 4.2 - 8.6
3 Galangal, tube 2.8 ± 0.9 2.6 2.1 - 3.8
3 Mint 0.6 ± 0.2 0.6 0.4 - 0.8
3 Pak-kyheng 0.1 ± 0.0 0.1 0.1 - 0.1

  (local vegetable)

The mean polyphenol content of garlic was
less than 2.0 mg/person/meal. Shallot bulb
was common in three dishes but was less
frequently used in Kang-Nor-Mai (Table 5).
The average polyphenol content per meal of
shallot bulb was 8.8 and 11 mg for Pon and
Jaew, respectively. Two indigenous herbs,
Bai-ya-nang and Pak-kyheng were used
only in Kang-Nor-Mai. The mean polyphenol
content per meal of Bai-ya-nang was only
1.8 mg/meal but that of Pak-kyheng was 10
times higher (18.6 mg/meal). Only Jaew
contained galangal tube and the average
polyphenol content was 2.6 mg/meal.

Tamarind was only used in Somtum recipe,
but the mean polyphenol content per meal
was high (26.7 mg), comparable to that from
chili used in Jaew (27.5 mg). The average
polyphenols per dish was 36.6, 43.1, 20.6
and 29.8 mg/dish in Somtum, Jaew, Pon and
Kang-Nor-Mai, respectively.

DISCUSSION

To our knowledge this is the first study to
estimate intake of culinary spices and herbs
used in habitual diets of northeast Thailand.
However, several indigenous spices/herbs
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Table 5. Portion eaten per meal of polyphenols containing spices and herbs in spicy
bamboo shoot soup (Kang-nor-Mai)

Frequency Name Mean ± SD (g) Median (g) Range (g)
of eating

30 Bai-ya-nang 0.7 ± 0.4 0.7 0.2- 2.4
27 Chili pepper 3.5 ± 1.8 3.0 1.0- 7.5
24 Pak-kyheng 6.8 ± 4.6 6.1 1.8-23.8
12 Cha-om 4.3 ± 2.3 3.6 1.5- 8.6
6 Pumpkin, young leaves 17.1 ± 6.8 15.7 11.2-29.9
6 Egg plant 10.9 ± 7.9 7.8 3.2-21.7
3 Chili pepper, dried 0.7 ± 0.2 0.7 0.5- 0.8
3 Pak-knam 26.4 ± 4.5 26.2 22.0-30.9
3 Pak-e-lum 4.8 ± 2.3 4.3 2.7- 7.3
3 Swamp morning glory, red stem 18.5 ± 9.0 22.7 8.1-24.7
3 Egg plant, big 10.1 ± 5.0 12.4 4.5-13.5
3 Garlic 0.5 ± 0.2 0.6 0.2- 0.6
3 Shallot bulb 2.7 ± 1.3 3.4 1.2- 3.6
3 Sponge  gourd 19.5 ± 9.3 15.0 13.3-30.2
3 Hairy basil 2.5 ± 1.1 2.4 1.5- 3.7

Table 6. Polyphenols as gallic acid equivalents of commonly used spices/herbs in typical diets
of NE rural Thai households (n=3 for each item)

Plant species Part of Processing Polyphenols (mg/100 g)
(common/local name) plant

fresh weight dry weight

Capsicum frutescens(Chili pepper) Fruit Fresh  270 ± 1.2 1,369 ± 5.9
Capsicum frutescens(Chili pepper) Fruit Dry  834 ±12.2 932 ± 13.6
Allium sativum(Garlic) Bulb Fresh   81 ± 1.2 225 ± 2.8
Allium ascalonicum (Shollot) Bulb Fresh 105 ± 5.7 674 ± 37
Tamarindus indica(Tamarind) Pod Fresh 1,406 ±62 2,175 ± 79
Alpinia galanga(Galangal) Tube Fresh      91 ± 2.2 1609 ± 38
Tiliacora triandra(Bai-ya-nang) Leaves Cooked    262 ± 9.2 979 ± 28.2
Limnophila aromatica(Pak kyheng) Leaves Cooked    274 ±24.1 4,668 ± 335

are also commonly used in local recipes of
other parts of the country (Sorajjapun, 2001).

The northeast typical diets contained at
least 11 spices/herbs (chili pepper, lemon
grass, garlic, shallot, tamarind, galangal
tube, hairy basil leaves, Bai-ya-nang (Thai
vegetable herb), kaffer lime leaves, fennel
leaves, mint). The portion eaten per meal of
each kind of spices/herbs varied according
to recipes and individual preference. From

weighed food records of the four most
popular dishes, each recipe contained at
least three polyphenol rich spices/herbs
(Tables 2-5). The uses of multiple spices/
herbs in NE Thai diets are similar to those
studies reported from Nepal and Indonesia.
In Nepal, at least 8 spices/herbs were used
in each of the common habitual diets (Eigner
& Scholz, 1999). The most frequently eaten
lentils (dal) served with rice in rural Nepal
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Table 7. Portion eaten (mean ± SD, g) of spices and herbs and average amounts of polyphenols
(mg/meal) (in parenthesis)

Spice/herb Somtum Jaew Pon Kang-Nor-Mai

Bai-ya-nang - - - 0.7±0.4 (1.8)1

Chili, dried 1.0 ± 0.4 (8.3)5 - - -
Chili, fresh - 10.2 ± 5.3  (27.5)6 3.8 ± 1.3 (10.3)4 3.5 ± 1.8 (9.4)2

Galangal -      2.9 ± 1.7 (2.6)6 - -
Garlic 2.0 ± 1.6 (1.6)1 2.5 ± 1.1  (2.0)2 1.8 ± 0.6 (1.5)4 -
Pak-kyheng - - - 6.8 ± 4.6 (18.6)3

Tamarind 1.9  ± 1.9 (26.7)6 - - -
Shallot bulb - 10.5 ± 4.5  (11.0)1  8.4 ± 5.6 (8.8)1 -
Average amount of
  spice& herb/dish (g) 4.9 26.1 14.0 11.0
Average polyphenol/
  dish (mg) 36.6 43.1 20.6 29.8

1-6 number of observations: 1n =30, 2n = 27, 3n = 24, 4n = 21, 5n = 18, 6n = 15

contained turmeric, asa-foetida, black
pepper, black cumin seeds, fresh ginger,
onion, coriander leaves and green chili.
Using focus group discussion, several
spices/herbs e.g., chili, turmeric, ginger,
onions, garlic, lemon grass and galangal,
were found to be used as condiments in the
typical food culture of Muslim Minangkabau
in West Sumatra (Lipoeto, et al., 2001). Chili
was usually used in dishes that contain
coconut milk.  In the present study, either
fresh or dried chili was used in all popular
dishes (Table 7). The average intake of
spices/herbs from Somtum was 4.9 g spices/
herbs per dish. This amounts to 14.7 g/
person/day if it is consumed in all three
meals (which is quite common). This
estimated intake/person/day is comparable
to that consumed in the usual diets of
Indians, and much higher than those
consumed in Europe, New Zealand and
USA (0.5, 1.0 and 4.0 g/person per day,
respectively) (Fowles, et al., 2001). The
reported intake among adult Indians was
as high as 4 g of turmeric daily (Thatte &
Dahanukar, 1986) and 50 g of garlic per week
(Sainani et al., 1979; Lipoeto et al., 2001).

Polyphenols contained in several
common spices are potent iron absorption

inhibitors (Brune, et al., 1989; Cook et al., 1995;
Gillooly et al., 1983; Hurrell et al., 1999;
Lynch, 1997; Rozo, Valez & Garcia, 1985;
Samman et al., 2001; Tuntawiroon et al., 1991;
Tuntipopipat et al., 2006). Iron absorption is
strongly inhibited by phenolic compounds
in iron fortified bread meal in a dose
response manner at 20-50 mg polyphenols/
meal as tannic acid equivalents (Brune,
Hallberg & Skanberg, 1991). Non-heme iron
absorption was further inhibited by pure
tannic acid or phenolic compounds in foods
or beverages, such as, tea, coffee, oregano,
and spinach, consumed with the iron
fortified bread meal. The polyphenol content
in the average portion of meals eaten found
in this study is about 20-40 mg/meal (Table
7). The inhibitory effects of chili pepper,
garlic, ‘Pak-kyheng’, shallot and turmeric
and green curry paste, which contain a
mixture of some of these spices, have been
shown to reduce iron dialysability in a dose
dependent manner from 20-90%
(Tuntipopipat et al., 2009). Further, con-
sumption of chili pepper containing 25 mg
polyphenols as gallic acid equivalents
reduced iron absorption in a basic rice and
vegetable meal by 38% (Tuntipopipat et al.,
2006). A high consumption of these spices
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and herbs in diets which contained a small
amount of or no meat could contribute
importantly to lower bioavailability of
dietary iron.

On the other hand, polyphenols have
been reported to have beneficial effect in
lowering risks of cardiovascular diseases
(Tapsell et al., 2006). Health benefits of
herbs/spices consumption, either from their
extracts or food sources, have been shown
both in the in vitro and in vivo studies (Tapsell
et al., 2006). Garlic and lemon grass con-
sumption are associated with a reduction in
cardiovascular risk factor including total
cholesterol, LDL-cholesterol and triglyceride
levels. Several spices/herbs including
turmeric, garlic, red chili, fenugreek, ginger,
basil, anise, fennel, cloves, coriander,
galangal and cardamom, have demonstrated
anti-cancer effects in vitro and in animal
models (Aggarwal & Shishodia, 2006).
However, most of the studies used organic
or aqueous extracts of spices or herbs to
demonstrate their effects. It is imperative that
the amount of combined spices and herbs
consumed in typical diets be evaluated on
its beneficial effects, especially in a well-
controlled clinical trial.

CONCLUSIONS

Our study showed that several spices/
herbs are widely consumed in local NE Thai
diets. Each popular local recipe contains at
least 3 spices/herbs. The total spices/herbs
intake was more than 14.7 g/day.  The
estimated polyphenol intake derived from
spices/herbs was more than 20 mg/meal.
High consumption of polyphenol rich spices
and herbs in the habitual diets may be an
important factor interfering with dietary iron
making it less bioavailable for absorption.
On the other hand, whether this level of
intake of polyphenols contributes to
preventing the emerging problems of diet-
related chronic diseases needs to be
evaluated.
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Appendix

Typical NE Thai dishes contain several
spices, herbs and vegetables indigenous and
grown in the local areas. The main cooking
methods are boiling, roasting/grilling, and
raw meat with added lime. Oil is not
typically used. Raw fermented fish sauce,
salt and lemon juice may be the most
commonly used condiments, although fish
sauce may be now more readily available
from the market. The following is a
description of the typical dishes reported in
the study.

1. Somtum (vegetable salad)
Somtum is a spicy vegetable salad. The
main ingredients are shredded
vegetables,  such as green papaya,
cucumber and string bean.  Fresh or dry
chili pepper and garlic are pounded and
the shredded vegetables added,
seasoned with fish sauce; fermented fish
sauce (Nam pra la) is traditionally used
uncooked with small pieces of fish meat)
and lemon juice.

2. Jaew
Jaew is a sauce composed of chopped
garlic, shallot bulb, dry or fresh chili
pepper, seasoned with fish sauce or
fermented fish sauce and lime juice, and
less frequently,  mint or tamarind or
minced meat may be added.

3. Pon
Whole fish or frog is boiled and the broth
is saved. The cooked meat is minced and
mixed with a blend of roasted garlic,
chili pepper, shallot bulb, then added
back to a small amount of broth.

4. Soup
Similar to Pon, fish or frog are main
ingredients, but they are grilled instead
of boiled.  The meat is minced and mixed
with a small amount of water. Roasted
garlic, chili pepper, and shallot bulb are
commonly used. Mint, dill or spring
onions are often added.

5. Kang
The main ingredient is meat or
vegetables boiled with galangal, lemon
grass and hairy basil leaves. Salt, fish
sauce or fermented fish sauce is added
to the taste. Some recipes may be
seasoned with shallot bulbs, chili
pepper or other indigenous herbs (e.g.,
Bai-ya-nang, Pak-ka-yheng or Pak-
Tiew).

6. Ooh
The main ingredients and cooking
method are the same as Kang but the
content is simmered until the volume is
reduced by about one-fifth.

7. Moak
The main ingredients may be fish, frog,
mushroom or minced chicken mixed
with condiments similar to Ooh. The
mixed ingredients are wrapped in
banana leaves then, steamed or grilled.

8. Toam
The main ingredients are fish, chicken,
beef or internal organs, cooked in water,
seasoned with salt or fish sauce,
galangal, lemon grass and tamarind
leaves, until boiled. A variety of herbs
e.g., shallot bulb, dill, chili pepper or
tamarind, may be added.

9.  Om
The main ingredients and condiments
are similar to Toam but seasoned with a
greater variety of spices/herbs than
Toam. Ground roasted rice  is usually
added for flavour, making the soup
thicker than Toam.

10. Kua
The main ingredients and condiments
are similar to Om, except for roasted rice.
A small amount of water or oil is used
in the cooking. All ingredients are
heated and stirred in a pan until almost
dried (only 10-20% water is left)
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11. Laab
Various meats, such as, raw fish, beef,
chicken or pork can be used. Meat is
minced and mixed with dried chili
powder  fish sauce or fermented fish
sauce, and lemon juice. The ingredients
are boiled with a small amount of water
until the meat is medium-cooked. Mint,
spring onion and roasted rice powder
are usually added and mixed well before
serving.

12. Koi
Thin slices of grilled beef or pork are
mixed with the same condiments as
Laab, but sliced lemon grass is also
added.

13. Yum
Well-cooked meat is mixed with the
same condiments as Laab, except for
roasted rice. The taste is more sour  than
Laab.

14.  Pudphed
Fish or frog is stir-fried with curry paste
and a variety of vegetables.

Source: Thassanasuwan and Kijboonchoo,
1993.
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