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Tissue Culture Of Makjong (Scaphium macropodum Beaum.)

Aranya Pimmongkol, Sujaree Khamparat, Warinee Palasam and Nicharat Swasdipan

Department of Biological Sciences, Faculty of Science, Ubon Rajathanee University

Abstract

Makjong (Scaphium macropodum Beaum.) is a tree belonging to the
family Sterculiaceae. It distributes in the tropical rain forest of Thailand and
neighbouring counties. It is a large tree and gathered its twings and leaves at the
end of trunk. Flowering and fruit setting take place irregularly once in every three
to four years. Seed coats are swollen into jelly. The jelly can be used as
gredients in dishes, beverages and has cooling agent medicinal properties.
Makjong seeds can be sold in a good price. Thus, people in Makjong growing
areas collect them by cutting their trunks. This might be able to reduce numbers of
Makjong causing its extinction. Therefore, the purposes of this research were to
study the effects of auxins and cytokinins on tissue culture. These investigations
would be useful for propagation and conservation of Makjong in the future. Green
wing; of immature fruits were cut and cultured on woody plant medium (WPM)
suﬁpﬁr‘nented with different concentrations of combinations of benzyladenine
(BA; 0.0,0.5, 1.0, 2.0, 4.0 mg 1 ") and thidiazuron (TDZ; 0.0, 0.5, 1.0, 2.0, 4.0 mg
1 ") in which every combinations contained 2, 4-dichlorophenoxyacetic acid

(2.4-D) 0.1 mg 1" named BTD media. Another set called DK media supplemented
-1
with 2.4-D (0.0, 0.1, 1.0, 2.0, 4.0 mg 1 ') and kinetin (0.0, 0.5, 1.0, 3.0, 6.0 mg 1 ).
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Résults showed that BTD media could induce competent higher callus formation
and percentage of callus area per explant than DK media. Callus from all
co‘mbinations were compact greenish-white.

Keywords Scaphium macropodum Beaum.,

Woody plant medium, Callus induction
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HUINOI (Scaphium macropodum Beaum.) (Wuny1u2ae Sterculiaceae
wunszveluwndouduve nlssmanouaslszmmieuthu mnseady
Tifugs Asfuaneensoukuiiifouven d1Runaunss eenaenuaz
Wikaan 1 a3alu3- a7 funinwialfusznouduemsuasfqumuing
o1 wannunveatinmneutgaimnfudvioandszmmTuan
Taon1s Taududaii Tommin Winunsesgaywu{1dluowinn 43503414
Anwidninaveseenduuay lalalaiiudensmnz@ouieisoveimuinees
w‘i'mﬂu{oqa‘lumwoww’uiun:m:oqs’nﬂ'ﬁu{ TaolRimzidvadnilnuea
HaBaUNLINYBI1UgATOINIT woody plant, medium (WPM) ﬁlﬁumm‘mqu
nmv?quiu'(mﬂutj?im1mi‘n’u€minq #ail 0w 13¢ABTD media fidu
benzyladenine (BA; 0.0, 0.5, 1.0, 2.0,4.0 mg 1) AV thidiazuron (TDZ; 0.0, 0.5,
10.2.0,4.0 mg 1") Ay ngjiAy 2,4-dichlorophenoxyacetic acid (2.4-D) 0.1 mg 1"
HATBIMIIYA DK media AN 2,4-D (0.0, 0.1, 1.0, 2.0, 4.0 mg 1) F kinetin
(0.0.0.5,1.0,3.0,6.0 mg 1) Wu91 BTD media IWi)of i udnisifaunadauay
vfu‘?inmﬁmmaﬁ'mia-‘;udm16\’3n‘i1 DK media unaﬁ'uﬁtﬁa-fumnnnqm
DM LANUUIMZAUIIY (compact callus) uaTiFiTurg0u
ﬁ'lﬂ"lﬁog Scaphium macropodum Beaum., Woody plant medium,

Callus induction

235



202

= w1 a
.;%, TmunARLe Yszpiennms weudde afed 1

Growth Inhibition of Scaphium Macropodum Beaum. Against Some

Pathogenic Microorganisms

Charida Pukahuta, Janpen Intaraprasert, Warinee Palasam and Aranya Pimmongkol

Faculty of Science, Ubonrajathanee University

Abstract

In Thai traditional medicine, the water soluble gel obtained from the
outer seed coat of Scaphium macropodum Beaum. is able to reduce fever, cough,
sore throat, infection, including alimentary diseases. Therefore, this study was
aimed to confirm the effect of the gel agajnst some pathogenic microorganisms
causing the mentioned symptoms. The tested microorganisms were
Staphylococcus aureus, Escherichia coli, Salmonella enteritidis, Bacillus cereus,
Pseudomonas aeruginosa, Candida albicans and C. tropicalis. The results
showed that the gel could inhibit Gram positive pathogenic bacteria, §. aureus, the
strains obtained from Department of Medical Sciences, Ministry of Health, and
Department of Biological Sciences, Ubonrajathanee University, and B. cereus, but
%uld not inhibit Gram negative pathogenic bacteria, E.coli, P. aeruginosa,

S.‘em‘erirfdfs, and pathogenic yeasts, C. albicans and C. tropicalis.
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PINITHNIAVUALNBAUAY AD Staphylococcus aureus, Escherichia coli,
Salmonella enteritidis, Bacillus cereus, Pseudomonas aeruginosa, Candida
albicans Wag C. tropicalis wu‘hﬁ’umnwmmoqmmm&'qumm?mvm
wunfidone Tsafiduunsuuan (Gram positive bacteria) A0 Staphylococcus
aureus MR umoRU§oINNIL NIRRT MIIIMAuaIINNINTI N
MAATHIN N UNIINUIAVQUAT ] UL Bacillus cereus HWRUTIIN
MAININGIMAATFINM A INnduguaTI¥EIil uahiduduwnaiide
UN318a1Y (Gram negative bacteria) i E.coli, P. aeruginosa, S. enteritidis

» b
sy hidudabadne 13n Ao C. wropicalis uaz C. albicans
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Genetic Diversity Study Of Makjong

(Scaphium macropodum Beaum.)

Sujaree Khamparat, Warinee Palasarn, Aranya Pimmongkol and Nicharat Swasdipan

Department of Biological Sciences, Faculty of Science, Ubon Rajathanee University

Abstract

Makjong (Scaphium macropodum Beaum.) distributes in the tropical rain
forest of Thailand and neighbouring countries. Gel from seed coat can be used for
food and traditional medicinal purposes and thus has high economic value. Makjong
seeds were collected for exporting in mass volume. It distributes in some parts of
Thailand forest; therefore, the purpose of this research was to study genetic diversity
of Makjong. This investigation would be used for breeding selection and
conservation goals in the future. The genetic diversity of Makjong was studied by
RAPD technique. DNA profiles using 8 RAPD primers (A02, A03, A05, AOB, AQ9,
All, A12 and A15), produced 66 DNA fragments. Makjong from Ubon Ratchathani
province had the lowrest polymorphism. The value of similarity index (S) and genetic
distance (D) were calculated. The dendrogram constructed by UPGMA devided
Makjong populations into two groups. The first group consisted of Makjong from
Chantaburi province and Lao people’s democratic republic. The second group
divided Makjuné from Ubon Ratchathani province. |
Keywords Scaphium macropodum Beaum., Genetic diversity, Randomly

amplified polymorphic DNA marker
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Joyaiiivedu lumsdadensiug Yiudgeiug uazmseying Tauldvins
ANYIANUNAINN AN R UENTTHVBINUINGDY R20imAdin Randomly
amplified polymorphic DNA (RAPD) AmideonldInsines 8 ¥iia (A02, A03,
A0S, A08, A09, Al1, A12 uay A1) nu I uoudiBueianun 66 dummia
UATHUINBININ TIMTAQUATI¥EIT ummmnmnnnwmaﬁuumsmhmm
'amuumaﬁmnumaumn'Mmmmmumwnﬁwﬂm (similarity index, S)
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STOMATA. GUARD CELL AND TRICHOME STRUCTURES OF MAKJONG (Scaphinum
macropodum Beaum.)
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Abstracts: Malgong (Scaphium macropodum Beanm.) 15 a member of the family Sterculiaceae.
There are four leaf shapes depending on developmental stages of this plant. Anatomical studies of
stomata, guard cells and trichomes of Makjong were conducted by peeling, staining with safranin
and viewing under light microscope. For the level of electron microscopy specimens were fixed with
glutaraldehvde, dehydrated with ethyl alcohol series and drned with CPD. Before viewing, the
specimens were coated with gold. Every tvpe of leaves has the same stomatal complex type,
anisocyiic, e comprising guard cells surrounded by three subsidiary cells. Cordate, palmately three-
lobed. palmately five-lobed and ovate shaped leaves have 223, 226. 336 and 226 stomata/mm’.
respectively. Trichomes 15 glandular, simple globular shape containing owlticellular cells and
regularly distribute.

Introduction: Makjong or Samwong (Scaphium macropodum Beaum) belongs to the family

Sterculiaceae, distributed in lowland forests of Thailand and neighboring countries. It is a large tree.
unbranched and gathered its leaves at the end of stem. The leaves are simple with different four
shapes depending on developmental stages. One vear old plant has cordate shaped leaves. Affer two
years the leaves change to palmately three-lobed shape leaves. Three or four year old plant has
palmately five-lobed shape leaves. The last stage, older than four to six year old plant has ovate
shape leaves. This stage is a reproductive phase. The flowers are inflorescence and unisexual. The
fruits are dry, follicle type and fleshy perianth parts with boat shaped wing. Seed coats are swollen
like jelly when placed in water. The jelly can be used as a source of food, drinks and medicines.
Therefore, the studies of stomata, guard cells and trichomes structures would be useful as basic
knowledge of Makjong and these structures might connect to its developmental stages.
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Methodology: Fresh, mature four shaped leaves of Makjong were collected in Ubon Ratchathani.
Specimens were studies under light microscope by epidermal peeling and staining in safranin. For
scanming electron microscopy, specimens were fixed with 1% glutaraldehwvde in 0.1IM phosphate
butfer for overnight at 4° C, then ninsed twice with 0.1M phosphate buffer for 15 minutes each. The
specimens were dehydrated by a series of ethanol alcohol solution and dried at a cntical point dryver
(CPD) with liquid CO,, and coated with gold by ion sputter coater and observed under SEM (JEOL
model JSM 5410LV) at 5 kV.

Results, Discussion and Conclusion: Anatomical studies of stomata, guard cells presented on every
tvpe of leaves has the same stomatal complex type, anisocvtic, 1.e. comprising guard cells surrounded
by three subsidiary cells (Figure 1 and Figure 3). The numbers of stomata goard cells of cordate,
palmately three-lobed, palmately five-lobed and ovate shaped leaves are 223, 226, 336 and 226
stomata/mm’ respectively (Table land Figure 5). Trichome is glandular. simple globular shape
confaining multicellular cells and regularly distributes. There is no statically different of stomatal
mumbers between cordate, palmately three-lobed and ovate shaped leaves. The results shows some
inferesting information, especially palmately five-lobed shaped leaf of the juwvenile phase, having the
highest mumber of stomata. Therefore, the stomatal number might be related to phase change, the
transition from one phase to another phase, of this plant.

Figure 1. A: Surface view of 5. macrapodum epidermis showing anisocyviic stomata cells under light
microscope, B: Light microscope of trichomes in 5. macropodum, C: Scanning electron micrograph
of stomata guard cells in 5 macropodum, D: Scanning electron micrograph of trichomes in 5.
macrapodum.

Table 1. Number of stomata, guard cells of four shape leaves of S. macropodum (Stomata / 1Tmm?).

Leave shapes Number of stomata guard cells
(stomata / 1 mm®)
Cordate shape leaves 223+472
Palmately three-lobed shape leaves 226+ 320
Palmately five-lobed shape leaves 336+282
Crvate shape leaves 226 +6.16
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Figure 2. Number of stomata, guard cells of four shaped leaves of 5. macropodum
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EFFECTS OF AUXKIN, CYTORININ AND FVF ON CALLUS FOBRMATION OF
MAEJONG (Scaphium macrepodum Benam.)

ga13 Funimi* dviimi anadiui’ nid waza13' ua: piwan Ruwuiea'

Sujaree Khamparat', Nicharat Swasdipan', Warinee Palasam' and Aranva Pimmongkol*
"Department of Biological Science, Faculty of Science, Ubenratchathani University.
Warinchamrab. Ubon Ratchatham 34190, Thailand.
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Abstract: The experiment was conducted by culturning of green wings of Makjong (Scaphium
macrepodum Beaum.) on woody plant medium (WPM) supplemented with 0.1 mg I 2.4-D,
and different concentrations of cytokinins, BA (0. 0.5, 1.0, 2.0 and 4.0 mg I'*y and TDZ (0,
0.5, 1.0. 2.0 and 4.0 mg ") including 0 and 500 mg I'" polyvinylpyrolidone (PVP). Results
were reported in callus area per explant and percentage of callus formation. The results
showed that the most combinations containing 500 mg I'" PVP increased percentage of callus
formation. The WPM supplemented with 0.5 mg I'TDZ, 0.1 mg I'' 2, 4-D and 500 mg I PVP
could induce the highest percentage of callus area per explant, scoring n 3.3, which was 2
times higher than the same medium but did not add PVP.

Introduction: Makjong (Scaphium macropodum Beaum) is a member of Sterculiaceae
family and grows in the tropical ram forest of Thaland and neighbounng counties. It is a
large tree and gathered its branches and leaves at the end of trunk. Flowernng and fruiting take
place irregularly once in every three to four years. The fruts are dry, Follicle type and flesh
perianth parts with boat shaped wing (Fig 1A). Seed coats are swollen imto jelly form when
placed in water (Fig 1B). The jelly can be used as a source of local food and Thai medicines
(Fig 1C). The most of organs of Makjong had a lot of gum Makjong seeds can be sold in a
good price. Therefore, people in Makjong growing areas collect them by cutting their tnunks.
This might be able to reduce numbers of Makjong causing its extinction. Hence, the purposes
of this research were to study the effects of awan, eytokinins and PVP on tissue culture. These
mvestigations would be used for propagation and conservation goals in the fiuture.
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Figl. A) Fresh, Green wing of mmature fnuts ¢ Makjong. B) Seeds and Seed
coats are swollen into jelly form when placed m water. C) Product of Makjong.

Methodology: Fresh-green wings of mmature fruit of Makjong (Scaphium macropodum
Beaum ) were washed under mnning tap water, dipped m 95% ethanol for 30 sec, and then
surface stenlized m 10% Clorox for 10 min, and finally nnsed three times with sterile distilled
water. Green wing explants were cut (each of 1 ® 1 cm) and cultured on WPM (Lloyd G. and
McCown B.. 1980) contained 30 g I sucrose, 0.1 mg 1" 2, 4-D, 8 g I'! agar, pH 52 and
supplemented with different concentrations of combinations of BA (0,05, 1, 2 and 4 mg Y
and TDZ (0. 0.5, 1, 2 and 4 mg I'"). These combinations added and did not add PVP 500 mg
I’ The cultwres were maintained at 25C under a 16 h photoperiod from cool-white
fluorescent lamps. After five weeks, the results were scored in callus development area per
explants, score 0 was explant that had no callus development, score 1, 2, 3 and 4 were areas of
callus between 1-25%, 26-50%, 51-75% and 76-100% on each explant, respectively. We
also counted explants that had callus development and reported in percentage. All treatments
were of a completely randomized design (CFD) with four replicates which contamned two
pieces of explants. Data were subjected to analysis of vanance and means separated by
Duncan’s New Multiple Range test, using SAS (Statistical Analysis System) at 0.03
significant levels.

Eesults, Discussion and Conclusion: After green wings of Makjong were cultured in WPM
contaimng 50 different combmations of BA, TDZ, 2, 4D 0.1 mg 1" and PVP for five weeks,
callus area per explants and percentage of callus formation were measured. The results were
shown n Table 1.

WPM containing 0.5 mg 17 BA. 0.5 mg I'! TDZ and 0.1 mg I'! 2.4-D had the highest
callus area per explant scorng m 1.75, for the group of medium without PVP; and medmm
supplemented with combinations of 0.5 mg 1" BA and 0. 1.0 and 2.0 mg I TDZ induced
callus for 100%. All WPM adding 500 mg 1™ PVP could initiate callus formation of Makjong
sreen wing. WPM supplemented with 0.5 mg 1” TDZ, 0.1 mg I" 2, 4-D and 500 mg 1" PVP
could induce the highest callus area per explant, scoring in 3.5 which was 2 times higher than
all combinations which were not added PVP. There were ten combmations contaming 500 mg
I'' PVP could induce callus as high as 100%. Callus from all combinations were compact and
greemish-white.

PVP can absorb toxic substances such as phenclic compounds and gum from explants.
This expenment showed that most combmations of WPM contamning PVP showed greater
performance in callus mduction than medium without PVP. PVP could enhance callus
production of Makjong by absorption gum producing from cut end of explants as well. There
were some expenments studied on tissue culture of trees using medium adding PVP for
decreasing the toxicity, for example in mangosteen (Te-chato et al., 200:0).

bl
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This preliminary experiment showed that the most combinations could induce well
development of callus from green wing of immature fruit of Makjong. The next studies,
would be used these developed callus for propagation and conservation goals in the future.

Tabel 1. Effects of 2, 4-D, BA, TDZ and PVP on green wings of immatare fruit of Makjong
culfured for five weeks

BA | Dz Callns area per explazmz™ Percentage of callus forma tion

Treammear: | 24D 01 (Score)
(mzl") PVP O mgl’ PVP 500 mgl’ PVP 0 mgl’ PVE 500 mg 1’

BID | 00 | 00 | 0382052 dev 15046 g 37502500 be —
BID 2 00 | 05 | L3107k I £7.50+25.00 ab 0 00
BID 3 00 | 10 | L13:064abcd B §7.5029.00 ak P
BTD 4 00 | 10 ] 1I0=i3labe 1834119 cdafz BT 313 00 ak §7.50+25.00 ak
BID § 00 | 40 | 0502053 cds | BE1 54 cdat 3000774 ke 5 0049587 ab
BID § 05 | 00 | LE3:074ab T 10000000 a —
BID 7 05 | or | 1L71sEa 5414 oiads 75005000 ab ——
BID § 0.5 | 10 | 1502053 abe 15841 11 ahe 10000000 a L0 000
BID 9 05 | 20 | 113+039abed P 10000000 a 100004000 8
BTD 10 0.5 | 40 | 0.63:0.32%kcds N 623024757 ak 575535 00 ab
BID 11 10 | 00 | 1382052 abed R 10000000 a I —
BID 12 10 | 05 | 138:0.74abed 3355108 o 100.00H.00 a 0 0000
BID 13 10 | 1o | 03g0524 5 134023 abode 372500 be —
ETD 1= Lo o | npzioce 0IFHTI £ Lozone c £2.50+25.00 ab
BTD 13 10 | 40 | 0.635032%kcds | 134033 date 623024757 ak S
BTD 1§ 20 | 00 | 0.88:0.64abod 13551 04 sbeds 75005000 ak —
BID 17 20 | 05 | 138:082abed 2755055 sbe 87.50+25.00 ab 0 0000
BTD 18 20 | 1o | o.0epooe 51341 13 shodef OO0 « 0 00
BID 19 20 | 20 | o.cesnooe | 134083 dek DOEI0 « 5 0049587 ab
BTD 20 20 | 40 | o.cepooe | 354074 o OO0 « §7 5049500 ab
BTD 21 0 | 00 | 050=076cds —— 372500 be A
BID 22 50 | 05 | 0752104 abods 794139 cdat 3752500 ke e —
BID 33 50 | 10 | 0330524 2 004093 hedas 372500 be 100.0040.00 8
BID 24 0 | 20 | 0380524 L 30407 cdate 37042500 be P
ETD 25 20| 40| obnoe 1364130 abeds Lot - §7.50+25.00 ak

. Scorimg of callus development arca. psr axplamt, | = po calles developesnt, woome 1, 2, 3 and 4 ware calkss amga 1 - 23%:, 26—
P, 51 = 75% and 75 — 10% on each saplant, mapectivaly

*+  Migams of aach combimation of TDZ and BA conceatrations = standard deviation, Sollowed by the same: Jetter were not differsat at
the 005 significant el according to Drencan s Mear Mizltipls Fangs tast
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Fig 1. Callus developed from green wings of Makjong after five weeks.
(A) WPM with 0.5 mg I BA, 0.3 mg I' TDZ, 0.1 mg 1" 2.4-D, and
without PVP. (B) WPM with 0.5 mg 1" TDZ, 0.1 mg I 2, 4-D and 500
mg I PVP.
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