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AN ECOLOGY AND THE USE OF KAI AND LON ALGAE IN NAN AND KHONG RIVERS

g8 frmevimn”, e Tvegy’, loues Troqua’ uanbizady Yissa

Yuwader, Pecrapompisal’’, Sriwan Chaisuk’, Chomyong Chaiubol’ and Prasen Waiyaka’

Department of Biology, Faculty of Science, Chiang Mai University , Chiang Mai 50200, Thailand, ‘Department of
Applied Biology, Facuity of Science and Technology, Rajabhat Institute Chiang Rai 57000, Thailand: e-mar! address:

scbod 17@chiangmaiac.tn

w1 - - = s . P . . . .
imiRgs - anEny e o dsznuazen Wiz Tondvesnmi winuazneulud wininmazAnitlvaludastl 25432545 wuin
P - a . . - W = - L - = - <
prliznsumunisnmlusnnniomikaasnTnizngvsa mi werwdLTa Taogerundhgeiinmiv 2 vianig18aiqe es
Ll - - - . - J P A = . .
ngumpiiasd s mzeat mafasdenioufruirnaddenbhitmaniy Sndisnmwiafe abeae fwne soihmmieg
w3 AT subscrane Acdhunssnudsfondiubimilufuuarnin o oygnyiiaeTy e hnimdsanmAndalunag nsmzoy
searmi A i TR wdns e n enaa e d i lasdnih lvemamAigandmena 1ad duneduives Tmdadeaw dwuh
. = P e . LY 11 s - a . A oaa - .
uninmunsunen i Sorfati amioImiveuidne 2 uvanh Taomu 2 ¥ia Ao Cladophera glomerata Kitning Si¥nmiiyh
. - < = - 4 - - ~ . - - - . . -
mmiwinhumielmides Bnviiaviife Acraspora flucoose Thuret  TERouiys miwlndrmTalode) diucmiwneunde
Nesiockapsis robatus Wood Wuwuen ludninim ludunminnduew i udu wsuds 2 Anhidinstwuivemindw
L. m m o A a . P - - . - - . - - -
fu vy dwminlng WallmSevenun uas Tnusr #fudizniufudnmiio wipnnSoednilvild wabeves 1w wanda
- - ad . rs . ] I - - i -
TWebmndpnameldimnaaiu swnaimieldehenu fuamisanduininunninadwinlimmulavideaiealye E

u 4 Restus s M duradTeuly

Abstract: The siudy of some ecology and the use of Kai and Lon algae in Nan and Khong rivers in 2000-2002 found that
physical factors have a direct effect on algal disiribution. The optimum conditions for the growth of these two species of
algac is in the winter time. The reason is duc 10 a decrease in temperature and also the decrease of the stream velocity
compared with the rainy season when water clanity is fower, therefore a more suitable time for growing algae is in the
winter. Another physical factor for the growth of algac is substrate, the preferred substrate is grave! and stone. but nat
sand and soil. All species of algac grow the best in water quality from clean 16 moderate. Algae can be distributed
differendy depending on the physical propertics of the water resource. Algae can be found the most in two areas; Khong
river, Had Khrai village, Chiang Khong district, Chiang Rai province; Nan river, Tha Wang Pha district, Nan province,
Kai algae can be found tn both rivers in two speties; (ladophora glomerata Kiitzing (common aame is Kaimai or
Kaipeuy) and Microspora fluccosa Thuret (common name is Kaikhao or Kaineaw). However Lon algae (Nosiochopsis
lobarus Wood) can be found only in the Nan river, Communities near the river have the same procedure of preparing
traditional food with Kai algae for example Kaiyee, Honoeng or Homoek and Kaipan are eaten with sticky rice. Except
the community near the Khoag river which has develnped food products of algac by adding scasoaning for bener taste
which can be sold widely. For Lon algae in the Nan river, people in that arca prepare this algac by mixing with salad or
called Yum, they also use this algac for medical purpose.

Methodology: Swudy sites for algal investigation, chemical and physical studies were selected by varying the distances
and communities wn both rivers. There are 5 sites in Khong river and 10 sites in Nan river. Physical parameter analysis
bases un depth, transparency, velocity, temperature and substrzie. For chemical analyses of the warter, we followed APHA
(1992) method by measuring; pH | alkalinity, DO, BOD and nutrients, which were ammonia nitrogen, nitrate nitrogen and
saluble reactive phosphorus. The siudy of the quantity and distribution of algac growing on cach substrate was done.
Identification of algae was based on relevant texts t.e. Desikachary (1959) and Sheath er af. (1992} Data collection of
food and drug that were invented by local pecple, was performed by interviewing community residents.

Resuly, Discussion and Conclusion: The study of some ecology in both rivers showed that characteristics and sizes of the
river had a high effect on distribution of algae. The Khong river is large so that it has more mass and higher velocity than
the Nan river, which takes loager periods to get clear. Therefore, it 1akes a short period for the growing of algae which
was found in January - April in the Khong river whilst in the Nan river, the time period found in November - April. These
periods have an effect on the level of algae. The levels of Kai algac were found in the Nan river more than in the Khong
river. The species of Kai algac in both rivers are Cladophora glomerata Kitzing and AMicrospera fluccesa Thurer. But
Lon algac species Nasrochopsis lobatss Wood, was found to specifically grow in oaly the Nan river. They have also used
two specics of algac for food and medical purposes since an ancient time. Therefore, the processing of algae for selling
should be supportied. including the method of cultivation in all seasons because the quantity of this algae has decreased,
which has an effect from the decrease of water quality.

Referencess (1) APHA. AWWA and WPCF. (1992) American Public Health Association. 5{1}-5-6).
(2) Desikachary, T.U.(1959) Indian Council of Agricudiural Research. 686 p.

(3) Sheath, R.G., Kathleen, M.C(1992) Journal of Phycologia 28, 418460

‘i’ Keywaords: Cladophora glomerata. Nostochopsis lobatus. macroatgae, traditional (ood
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Diversity and the use of algae in the Nan river

Yuwadee Peerapornpisal', Chomyong Chaiubol’, Israpong Pongsiriku!z, Soontharee
Pruengkz;rns, Ruttikan Mungmail, Tatporn Kunpraditl, Pissanu ,Wannathongl, Jeeraporn
7o .

- Pekkoh' and Komsen Ruangritl

The study of the ecology and diversity of algae in the Nan river were investigated in eight sampling sites during June
2002- Febrda:y 2003. Fifty-six species of algac were found, \ffhicli belong to four divisions, twenty-eight genera. Two genus of
algae are used for traditional food, their local names were Kai and Lon. Six species of Kai were identified as Cladophora
glomerata i(ﬁtzing, Cladophora sp.1, Microspora ﬂéccosa {Vaucher) Thuret, Microspora pachyderma (Will) Lagerheim,
Microspora sp. }, Microspora sp. 2 and two species of Lon were identified as Nostochopsis hansgirg Schmidle and Nostochopsis
lobatus w§0d em Guitler. The abundance of these algae differed in each site. In Ban Don Kaew, Tha Wang Pha district, it was
found that Km was present in the highest amount, which was 122.79 g dry weight in 1 m’ area. In other sampling sites, all species
were found in the same amousnt. Lon was found in the highest amount in Wat Don Kaew, 3.65 g dry weight in 1 m’ area. In other
sampling sites it was found in smaller amounts. Water quality in the sampling sites was moderate, mesotrophic status. The
substrate t:) .which most of the algae was aUacﬁed, was oobbie.‘

Nutritional value was defined as protein 20.6, lipid 6.14, fiber 21.2, carbohydrate 3125 g/100 g dry weight , heat energy
262.7 kg/ 100 g dry weight,‘ vitamin C 21.6 g mg/ 100 g dry weight in Kai. Additionally vitamin B,, vitamin B,, folic acid and
panlothenic acid were also presented. For mineral analysis; there was potassium, calcium, sodium, magoesium, ferrous, copper
and selenium etc. For pigment analysis; Kai had a higher chlorophyll content than Lon. Phycobiliprotein analysis in Lon found
there {0 be moderate phiycoerythrin content but with a hiQh phycocyanin conlent and carrageenan-like substanée.

For product development from Kai, two products were produced. The first product was seasoning Kal flakes in optimum
formulate. Consumer acceptance level was few to moderate. Another product was rice mixed Kai cracker. Consumer acceptant

level which was few, tended to correlate negatively with an increasing amount of Kai in the formulate.

Key words: Nan river, edible algae, Kai, Lon, Cladophora spp., Microspora spp.and Nostochopsis spp.

'Deparfmem oj"Bio!ogy, Faculty of Science, Chiang Mai University, Chiang Mai 50200
2l[la:s.:cz:-rralcnl of Product Development Technology, Faculty of Agroindusiry, Chiang Mai University, Chiang Mai 50100
3Bio!ag£cai Science Program, Department of Science Service, Ministry of Science and Technology, Rachatewi District, Bangkok

.
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md= During fourteen days of “Mum” fermentation, the moisture content on the 14% day was 29.99% showing a

decrease from the starting of 42.16%. The lactic acid concentration varied correspondingly with the number of-acid
producing bacteria resulting in the amount of lactic acid produced to be 5.45 and 2.98 mg/g. dry wi/day on the 1® and
2% day respectively. This caused the fermenting “Mum”™ exhibited 31.19 and 31.16 mg/g. dry wt.of accumulated acid

" on the 2° and 3" day. The lactic acid content in “Mum"” varied in relation to acid producing bacteria as found on 2™

- DA Candrace e Sainone aod Tanb o a¥a —e - e

and 3" day per gram dry weight, which had the values of 7.8x10"" and'S.1x10"". The number of bacteria decreased as
the fermentation time increased. On the 14® day of fermentation, bacterial cell number per “Mum™'‘s dry weight was

. 3.1x10° CFU. There was slightly change in pH values throughout the course of “Mum™ fermentation, pH values

showed an increase of 0.12 to 0.3 unit/day and a decrease of 0.03 to 1.22 unit/day. The pH values at the beginning of

: “Mum” fermentation was 5.59, whereas the lowest pH values were 5.12 and 5.11 on the 2 and 3% day of

fermentation. The organic acid producing bacteria from 3 samples of “Mum”™ found 10 grow on MRS agar, they were
81.67% of lactic acid bacteria and {8.33% to be non lactic acid bacteria. Those lactic acid bacteria which were found
throughout {4 days of fermentation belonged to genus Pediococcus 31.67%, Enterococcus 24.0%, Laciobacillus
11.67%. Another genus which could be found on certain day were Leuconostoc 6.0%, Strepiococcus 4.0%, Aerocoocus
2.33% and Lactococcus 2.0%. The 0.02% NaN; added MRS agar was developed for the selection of gram positive acid |
producing bacteria. The representative of the lactic acid bacterial genera isolated from “Mum” were cultivated on the
modified MRS agar. All of the isolates under study were abie 1o grow on this medium.

SB-268P: POTENTIAL USE OF FRESHWATER MACROALGAE IN NAN RIVER AS FOOD AND DRUG IN-
THE FRIST YEAR

Yuwadec Peerapompisal', Chomyong Chaiubo!l', Sudaporn Tongsiri?, Tatporn Kunpradid', Pisanu Wannathong®, Sanit
Makronkaewkayoon®, Isarapong Pongsirikul*, Suntaree Preangkam®, Aram Khumklang® and Somchai Awakaird”
!Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, 50200; Y nstitute for Science and
Technology Research and Development, Chiang Mai University, Chiang Mai, 50200; IDepartnnent of Microbiology,
Faculty of Medicine, Chiang Mai University, Chiang Mai, 50200; *Department of Product Development Technology,
Faculty of Agro-Industry, Chiang Mai University, Chiang Mai, 50200; *Biological science program, Departrent of
science service, Ministry of science and technology, “Rajamangkala Institute of technology: Nan Campus; ‘Depertnent
of Biology, Faculty of Science, Ramkhamhaeng University, Bangkok, 10240. e-mail: scboi 017(@chianemai.ac.th

Abstract: The study of the potential use of freshwater macroalgae in the Nan River as food and drug in the first s2er
between July 2002 ~ June 2003. There arc two genera of macroalgae, which could be used as food or drug. They are
Kai and Lon algae. Six species belong to Kai algae (Division Chlorophyta) i.e. Cladophora glomemrana Kutz.,
Cladophora sp. Microspora floccosa (Vaucher) Thuret, Microspora pachyderma {Will) Lagerheim, Microsporz so.1 and
Microspora sp.2. Two species belong 1o Lon algae (Division Cyanophyta) i.e. Nostochopsis hansgirg Schmudie and
Nostochopsis lobatus Weod em Guitler. All species were present in the winter and summer (November — Apnil 1.
Factors which affected the growth of these algae were water transparency and velocity (~ 2metres per secend),
moderate water quality and/or mesotrophic status and cobble substrate. The area of the Nan River which was found 1o
have high amounts of macroalgae were the Tha Wang Pha and Pua Districts. Generally, the locai pzople use Kz and
Lon algae to traditional foods such as salad and Kai Yee. In this investigation, the researcher have wied to creazz new
products for the villagers to sell in widely in markets, such as Kai algae cryspy, stricky rice mixed with Kai zlge
cryspy, fried Kai algae with flour and other products. The nutritional value of dried Kai algae is higher than Tresh
vegetables and fruits especially for protein, carbohydrate, fiber, vitamin C ard potassium. There are 2 o7 of

mucilaginous sheathes in Lon algae which showed the same properties as carrageenan in red marine algae which 2213 23

n

syslems. Out scason culturing is necessary for study because of the requirement for this algae throughout the year
which is the next step in this research.

SB-269P: ECOLOGICAL STUDY OF EPIPHYTIC MOSSES AT RU SEE CAVE, DOI SUTHEP-PUL
NATIONAL PARK :
Ksanjana Vongkuna®, Kanys Santanachote, Somjai Rattanayun
Biology Department, Faculty of Science, Chiang Mai University, Chiang Mai 50200, Thailand; e-mail address:

kanjanavongkuna@hotmail.oom

Abstract: Tahm Ru Sec (Cave) is located in Doi Suthep-Pui National Park at 1,050 m elevation. The forest is primary.
cvergreen, seasonal, hardwood forest on granite bedrock. The aim of this study is to investigate moss commuairy
diversity in this area in ecological and taxenomic terms. The study was done along a nature trail 200 meters long.
during November 2002 to February 2003. There were 6 families, 6 genera and 13 species of mosses collected from 10
tree species. Eight species of mosses (69%) are plevrocarpic and four species (31%) are acrocarpic. Calympercs sp.
{Calyperaccac) has the highest relative frequency. Pinnarella alopecuroides {Hook.) Flesieh. (Neckeraceae) has the
highest relative dry weight (biomass). The biodiversity index is 0.27, which indicates high diversity of the moss
community there.
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POTENTIAL USE OF FRESHWATER MACROALGAE IN NAN RIVER AS FOOD AND DRUG IN THE
SECOND YEAR
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technology, Bangkok, Thailand

“Institute for Food Product Research and Devclopment Kasetsart University, Bangkok,
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: Chlang Mai, Thailand '
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Abstract: The study of the potential use of freshwater macroalgae in the Nan River as a
food and drug in the second year during July 2003 to June 2004. Isolation and cultivation
of Kai (Cladophora spp.and Microspora spp.) and Lon (Nostochopsis spp.) in media C,
CB, JM and BG-11 at bench scale still in the process of analysis. Semi-continuous
cultivation of Kai in raceway ponds was more efficient than cultivation at bench scale.
Nutrition value in Kai which was cultivated in April 2004 was similar to the past year
except selenium which was higher to 460.4 pg per 100 g dry weight. For product



{

| development from Kai fourteen products were produced. Consumer acceptance level was

moderate. In some products, the consumer acceptance level tended to correlate neganve]y _
with an increasing amount of Kai in the formulate.
;

Methodology: At bench scale, Kai and Lon'were isolated in C, CB, JM, BG-11 media
and fertilizer N:P:K=16:16:16, the light intensity was between 2,000 — 2,500 lux and the

temperature was 27-30 °C. Fertilizer N:P:K=16:16:16, 0.4 g1’ was used for semi-

continuous cultivation, the light intensity was between 6,800 — 12,000 lux, the.
temperature was 27-30 °C and the velocity in raceway ponds was 0.12 m.s™'. Nutritional

value analysis used AOAC (2000) method. Statistical analysis by Hedonic Scoring test

. was used for assessment of consumer acceptance level.

Results, Discussion and Conclusion: Normally, C, CB, JM media were used for
cultivation of green algae and BG-11 medium was uséd for cultivation of blue-green
algae. But it seem to be not successful to use this media with the above conditions for
cultivation of Kai and Lon so it still in the process of analysis. Whilst Kai tended to be
successful in semi-continuous cultivation and it should be improved for being the most
efficient method in the future. Nutritional value was defined as protein 19.3, lipid 3.12,
fiber 19.6, carbohydrate 30.34 g per 100 g dry weight in Kai. Additionally vitamin B, B,
C, folic acid, pantothenic acid and minerals were also present, especially selenium was

460.4 pg per 100 g dry weight. For product development from Kai. fourteen products

were produced. Consumer acceptance level was moderate. In-some products, such as Kai
bread and sticky rice mixed Kai crispy, the consumer acceptance level tended to correlate
negatively with an increasing amount of Kai in the formulate.

Acknowledgement: The authors would like to thank Thailand Research Fund (TRF) for
providing financial support

References: {1]. NIES. NIES-Collection: List of strains Microalgae and Protozoa. 1997.
160p
[2]. Sheath, R.G., Kathleen, M.C.J. Phycologia. 1992, 28, 448-460.

Key words: Nan river, traditional foods, Kai, Lon, Cladophora spp., Microspora spp.and
Nostochopsis spp. - '
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. ‘Potential Use of Freshwater Macroalgae in Nan River as Food and Drug in the Second
and Third Year '

Peerapornpisal, Y.l Pongsirikuli, l.z, Ruangrit, K.', Pekkoh, J.', Preangkarn, S.", Sutjaritvongsanond, K. 3
Mungmai, R.', Tongsiri, S. ¢ and Khumklang, A.°

'Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai, Thailand

2Department of Product Development Technology, Faculty of Agro-Industry, Chiang Mai University, Chiang
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&+

The study of the potential use of freshwater macroalgae in the Nan River as a food and drug in the
second and third year from July 2003 to Decemper 2004. Isolation and cultivation of Kai (Cladophora spp.and
Microspora spp.) and Lon (Nostochopsis spp.) in media C, CB, JM, BG-11 at laboratory scale, found that the
conditions of cuitivation should be improved. Semi-continuous cultivation of Kai in raceway ponds was more
efficient than cultivation at bench scale. Nutritional value of Kai which was cultivated in April 2004 was similar

mudssgdvimsmr uiesunaARBmIn A AT 2 Jufi 23 2sTutu2sas o TsasusoRdmfien o, duilu

—~" e R -

Sk = 4 L



® n3UsyNITINNG “Asia-Pacific Phycological Forum”  @atau-waeadIniuu
2548
L‘iEN “Biodiversity of Endemic Algae in Northern Thailand and the Appllcatlon in

Thelr Traditional Food and Medicing”



" Adivancés in Phycological Research :
Biology, Ghem:sﬁ'y and B:ofechnology

October 30 to November4 2005
"Rama Gardens Hotel - T

‘f_f " Bangkok, THAILAND

-

:n'lsUs:qu:")mmsmws‘wmmﬁunau‘ieluUﬁﬁJn ASOA G

3ufl mo MAMAL - JUN ¢ WOASNIEU W.A. ot
QJrganized 3y [suiisusINISIAUE  NSVINWUYNUA

Vindar $ha anenirpe af The Acian Pacific Phueninniral Acgociatinn



dewers:ty of endemic algae in northern Thailand and their apphcatlon

in traditional food and medicine
l
Peempompzsal Yuwadee', Isarapong PongsirikuF, Kunya Sutjaritvongsanond® & Chaiyong Ruyanawate‘
| Department of Biology, Faculty of Science, Chiang Mai University, THAILAND
Department of Product Development Technology, Faculty of Agro-Industry,
Chiang Mai University, THAILAND
3nstitute for Food Product Research and Development, Kasetsart University, THAILAND
*Laboratory of Natural Products, Chulabhorn Research Institute, Faculty of Medicire,
Chiang Mai University, THAILAND
E-mail: scboi0l 7@chiangmai.ac.th

The local people in the north and northeastern parts of Thailand have been favored to collect
the freshwater macroalgae (e.g. Spirogyra, Cladophora, Microspora, Nostochopsis and
Nostoc spp.) to be used in preparing traditional foods. In this project, some endemic species
of freshwater algae in the Nan River of Nan Province were investigated over three years
from 2002-2005. Three genera are used as traditional foods of the villagers in this area.
Their local names are “Kai” and “Lon”. Six species of Kai were identified as Cladophora
glomerata Kiitzing, Cladophora sp.1, Microspora floccosa (Vaucher) Thuret, Microspora
pachyderma (Will) Lagerheim, Microspora sp.1, Microspora sp. 2 and two species of Lon
were Nostochopsis hansgirg Schmidle and Nostochopsis lobatus Wood em Guitler. The
water quality in the sampling sites was moderate, mesotrophic status. The substrate to
which most of the algae attached was cobble. Nutritional value was defined as protein 19.3,

lipid 3.12, fiber 19.6, carbohydrate 30.34 g per 10G g dry weight of Kai. Vitamin B, B, C,

folic acid, pantothénic acid and minerals were also present, especially selenium at 460.4 mg

per 100 g dry weight. LD, of Kai is more than 100 g dry weight. Kai was not found to be
toxic. The favorite traditional foods from Kai and Lon are salads, Kai-Yee, Kai-Pan and
Ho-Mok Kai. The rancidity of Kai-Yee and the crispiness of Kai-Pan have been improved.
In this project, fourteen products from Kai were produced. Especially, Kai noodle which
has a potential to be a valuable food product in the future. For the therapeutic properties, it
was found that Cladophora glomerata Kitzing and Microspora sp.2 showed antiulcerogenic
activity. .
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~ Diversity and the use of macroalgae in the Nan river

Komson Ruangrit, Yuwadee Peerapornpisal and Ruttikan Mungmai
‘Department of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200

This project has carried out for three years from July 2002-June 2005. The study
of the ecology and diversity of algae in the Nan river were investigated in Nan province
during July 2002- February 2003. Fifty-six species of algae were found, which belong to
four divisions, fwenty-cight genera. Two genus of algae are used for traditional food, their
* local names were Kai and Lon. Six species of Kai were identified as Cladophora
glomerata Kiitzing, Cladophora sp.l, Microspora floccosa (Vaucher) Thuret,
Microspora pachyderma (Will) Lagerheim, Microspora sp. 1, Microspora sp. 2 and two
species of Lon were identified as Nostochopsis hansgirg Schmidle and Nostochopsis
lobatus Wood em Guitler. The abundance of these algae differed in each sampling site.
Water quality in the sampling sites was moderate, mesotrophic status. The substrate to
‘which most of the algae was attached, was cobble.

For product development from Kai, two products were produced. The first product
was seasoning Kai flakes in optimum formulate. Consumer acceptance level was few to
moderate. Another product was rice mixed Kai cracker. Consumer acceptant level which
- was few, tended to correlate negatively with an increasing amount of Kai in the
formulate. _ :

Isolation and optimum condition for algal culture are still in process of analysis.

Ke'jr words: Nan river, edible algae, Kai, Lon, Cladophora spp., Microspora spp.and
Nostochopsis spp.
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M D Rothman*2, R J Anderson’ and J J
Bolton? (mrothman@botzoo.uct.ac.za)

"Marine and Coastal Management, Private
Bag X2, Roggebay, South Africa, 8012,
?Botany Department, University of Cape Town,
Private Bag, Rondebosch, South Africa, 7700

.Ecklonia maxima is an economically important
kelp in South Africa. The harvested kelp is
used mainly as feed for cultured Haliotis midae
{abafone) on farms on the South African South
and West Coasts. Our experiments show that
in shallow kelp beds (2-5 m) harvesting has no
" effect on recruitment or growth of sub-canopy
kelps. Curment experiments are aimed at
examining the effects of available primary
space on kelp recruitment. The results of our
experiments are discussed in relation to
management of commercial harvesting and a
further understanding of the ecology of South
African kelp beds.
L3
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THE DIVERSITY AND THE USE OF
MACROALGAE IN THE NAN RIVER

K Ruangrit’, ¥ Peerapompisai’, T Kunpradid',
{ Pongsirikuf®, S Preangkam®, K
Suljaritvongsanond®, S Tongsiri®, A
Khumklang® and J Pekkoh'
{kruangrit@hotmail.com)

'Department of Biology, Faculty of Science,
Chiang Mai Universily, Chiang Mai, Thailand,
2pepartment of Product Development
Technology, Faculty of Agro-Industry, Chiang
Mai University, Chiang Mai, Thailand,
JBiological science program, Department of
science service, Ministry of science and
technology, Bangkok, Thailand, *Institute for
Food Product Research and Development,
Kasetsart University, Bangkok, Thailand,
*Institute for Science Technology Research
and Development, Chiang Mai University,
Chiang Mai, Thailand, *Rajamongkala Institute
of Technology: Nan Campus, Nan, Thafland

The ecology and diversity of algae in the Nan
River was investigated in Nan province
between July 2002 and February 2003. Fifty-
six species of algae befonging to twenty-eight
genera and four divisions were found. Two
geinera are used as traditional food by the
villagers in this area. Their local names were
Kai and Lon. The favourite traditional food
from Kai and Lon are Kai and Lon salads, Kai-
Yee and Kai-pan. Six species of Kai were
identified as Cladophora glomerata Kitzing,
Cladophora 'sp.1, Microspora floccosa

88

(Vaucher) Thuret, Microspora pachyderma.

{Will) Lagerheim, Microspora sp. 1, Microspora
sp. 2 and two species of Lon were
Nostochopsis  hansgirg  Schmidle  and

" Nostochopsis lobatus Wood em Guitter. The

water quality in the sampling sites was of a
moderate, mesotrophic status. The substrate
to which most of the algae attached was
cobble. The nutritional value (per 100 g dry
weight in Kai) was defined as protein 19.3 g,
lipid 3.12 g, fiber 19.6 g, carbohydrate 30.34 g.
Vitamin B, B, C, folic acid, pantothenic acid
and minerals were also present, especially
selenium (460.4 pg per 100 g dry weight).
Fourteen products have been developed from
Kai, including seasoning Kai flakes, rice mixed
Kai cracker, Kai Paste, Kai Noodle, etc. These
developed products have been made available
to the villagers for their promotion which could

ultimately lead to their marketing on a nation- -

wide basis.
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FURTHER OBSERVATIONS ON
GRACILARIA VERMICULOPHYLLA
(GRACILARIALES, RHODOPHYTA) IN
EUROPE

J Rueness (jan.rueness@bio.uio.no)

Department of BioTogy, University of Oslo,
P.0O. Box 1066 Blindem, 0316 Oslo, Norway

The red alga Gracilaria vermiculophylia,
criginally described from Japan, was recently
reported for the first time from Europe
{Rueness, Phycologia 40(1), 2005). The alga
is an invasive species in Europe where it
appears to be restricted to-sheltered, estuarine
habitats as loose-lying entangled mats on mud
and fine sand, mostly in the vegetative state.
Specimens have been identified from Sweden,
The Netherlands, France, NW Spain and
Portugal (Faro). New discrete locations,
densely colonized by G. vermiculophylla are
reported from the east coast of Denmark
(Horsens Fjord) and from the German North
Sea coast (near Sylt) Sequences of the
mtDNA cox 2-3 spacer and plastid Rubisco
spacer were used to establish the identity of
the species. For comparison material of the
morphologically similar taxa Gracilaria gracilis
and Gracifariopsis longissima were analyzed.
An isolate of G. vermsculophiylia from France is
maintained in unialga! culture and the life
history completed to obtain  repreductive
matenial of all phases. Growth expsriments
demonstrate wide tolerance limits to salinity (5
— 35 psu) and temperature.
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3.2 Abstract of presentations

3.2.1 Ecology and the Use of Macroalgae as a Food Source in Northern Thailand

Yuwadee Peerapornpisal e7 al.
Departmém of Biology. Faculty of Science. Chiang Mai University. Chiang Mai 50200. Thailand
E-mail: scboi017@chiangmai.ac.th '

In northern Thailand. two kinds of freshwater macroalgae are used as traditional food; the local names
are *‘Tao’ or *“Tao Num® and “Kai". Both of them are the fitamentous green algae in the Division Chlorophyta.
Tao has been identified as many species of the genus Spirogyra. They can grow in standing water or slow
running water in rice fields or shallow ponds throughout Thailand. but only northern and northeastern people
have eaten them as traditional styles of satad. ' :

On the other hand. Kai has existed in high amounts in only two rivers in Thailand. e.g. the Nan Riverin
Nan Province and the Mekong River in Chiang Khong District. Chiang Rai Province. The common factor
which we found 10 exist in only these two rivers is the substrate to which most of the algae was attached.
cobble and/or hardrock. The optimum conditions for the growth of this algae in Thailand is from the cool dry
season 1o the beginning of summer (November-March. average water temperature 21°C). This is due to a
decrease in temperature and also a decrease in stream velocity compared with the rainy season when water
clarity is low. This algae grows best in clean to moderate water quality (oligotrophic-mesotrophic status). Kai
in the Nan and Mekong Rivers is composed of 2 genera and 6 species e.g. Cladophora glomerata K Utzing.
Cladrophora sp.1. Microspora floccose (Vaucher) Thuret. Microspora pachyvderma (Wille} Lagerheim,
Microspora sp.| and Microspora sp.2. '

Communities near the two rivers have the same procedure to prepare traditional food with Kai. For
example: Kaiyee (dried and powdered algae with seasoning ingredients). Homoek Kai (dried algae with local
paste made by steaming) and Yum Kai or Kai Salad (fresh algae and some local vegetables with salad
dressing). Kaipah (dried algae with seasoning ingredients and sesame). These traditional foods could be used
for household consumption and dispensed in the communities. However. the potential of Kai as a foed source
should be promoted further. Accordingly. Thailand Research Funding (TRF) has provided a research grant 1o
the Applied Algal Research Laboratory. Department of Biology. Faculty of Science. Chiang Mai University.
Thailand, to do research on this alga in the Nan River during the years 2003-2005. The scope of the research
covers ecology. identification. biodiversity. cultivation and development of new algae products such as many
kinds of Kai Cryspy. Kai Pastes and Kai Noodles to be widely sold by villagers in area markets.

The nutritional values of Kai are of interest. It is composed of protein 20.6. {ipid 6.14, fiber 21.2.
carbohydrate 31.25 /100 g dry weight. heat energy 262.7 kilocalories/[00 g dry weight. vitamin C 21.6
mg/100 g dry weight. Additionaliy. vitamins B1. B2. folic acid and panthothenic acid were also present. For
mineral analysis. there is potassiwin. calcium. sodium. magnesium, iron. copper and a significant level of the
anti-oxidant. selenium. which was found to be present at 460.4 mg/100 g dry weight.
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Diversity and the use of algae in the Nan river
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Chlorophyta, Charophyta 12 Rhodophyta §1uu 28 Nostochopsis hansgirg Schmidle*

“t1na 56 ¥HA numswln 2 ana 6 ¥in wazams L Nostachopsis lobatus Wood em Guitler®
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Order Chaetophorales

4 . s, Chaetophore elegan Agardh
amTnam2 m‘luwmn'nawumﬂmsw'luﬁwm]u

Stigeoclonium subsecundum Kitzing

-y . .
#3%u fravuaryilavoammiwludninim Stigeoclonium sp. 1
Division Cyanophyta » Order Oedogoninles
- Order Chroococcales . Qedogonium inclusim Wittrock
Chamaesiphon polonicus (Rostafinski) Hansgirg Oedogonium sp. 1
Chamaesiphon subglobosus (Rostafinski) Oedogonium sp. 2
Lemmermann Order Siphonocladales

Xe 3
enococcus sp. Cladephora glomerata Kiitzing**

Order Oscillatoriales
. Cladophora sp. 1**
Blennothrix ganeshii M. Watanabe
Spirogyra sp. |
Homaoeothrix sp. |

Spirogyra sp. 2
Homoeothrix sp. 2 PIFOEYra sp

Spil .
Homoaeothrix 5p. 3 pirogyra sp. 3
Leibleinia sp. Order Tetrasporaceae
Lyngbya martensiana Meneghini Teiraspora cylindrica Agardh

Osciflatoria limosa Agardh Order Ulotrichales

Oscillatoria sipendida Greville Microspora floccosa (Vaucher) Thuret**

Oscitlatoria sp. 1 : Microspora pachiyderma (Will) Lagetheim**
Oscillatoria sp. 2 Microspora sp. £**
Phormidium cf. favosum Gomont Microspora sp. 2**
Phormidium retzii Gomont Ulotrix sp.
Phormidium sp. 1 Order Zygnematzles
Phormidium sp. 2 Mougeotia scafaris Hassall
. Phormidium sp. 3 Division Charophyta
Order Nostocates * Order Charales
Anabaena sp. : .
Chara sp.
Calothrix castellii (Massal) Bornet et Flahault
Nitelfa sp.
Calothrix marchica Lemmermann
Nitellopsis sp.
Calothrix sp. 1
Division Rhodophyt
Calothrix sp. 2 risten pve
Cyvlindrospermum majus Kitzing Order Acrochactiales
Audouniella cylindrica Jao

Nostoc commune Vaucher

Nostoc verrucosum Vaucher Audouniella glomerata Jao

Nostoc sp. | Audouniella sp. 1

Order Stigonematales ] Audouniello sp. 2
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