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Morphology, Genetics Diversity
and Phytochemical Characteristics of Hodgsonia
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Abstract

The study on the morphology, genetics diversity and phytochemical characteristics of Hodgsonia
was undertaken in the areas of Chiang Rai, Chiang Mai, Lampang and Nan. The results show that there are
2 subspecies found, namely H. heteroclita subsp. heteroclita and H. heteroclita subsp. indochinensis in
dry evergreen forest, lower montane oak forest and lower montane rainforest. The two subspecies have
similar stem, leaf and seed characteristics, as well as floral growth. However, their young leaf, leaf vein,
flower and fruit are different. Male flowers were born regularly on inflorescences and took 90-100 days
from flower emergence to full bloom. Female ones were single flowers. The period of fruit set took 6-7
months to maturation. The genetic diversity of the two subspecies showed close relationship at 59-86
percent similarity. At 59 percent, the 19 collected accessions could be divided into 2 groups. The first
group contained only H. heteroclita subsp. indochinensis, while the second group included accessions of
both subspecies. The seeds of H. heteroclita subsp. heteroclita contained higher contents of fatty acids,
amino acids and protein than did H. heteroclita subsp. indochinensis whose vitamin E content was higher.
The most common fatty acids are polyunsaturated fatty acids, i.e., linoleic acid and omega-6 fatty acids
(38.9-45.4 ¢/100 g). The most common amino acids are glutamic acid (3.80-4.46 g/100g), arginine and
aspartic acid.
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heteroclita (Roxb.) Hook. f. & Thomson @sugAsiinnasdiiiies 2 siinges Ao H. heteroclita subsp. heteroclita
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Tuseeuaed Flora of Thaltand ‘WUL‘W‘&Jwumaamﬂaﬂlﬂlmm’mu (Santisuk and Larsen, 2008) LL@IUWWPUEN
ﬂumaaLLauwmmmsLﬂwmmmL%aqswawuaﬂmwumaaa fo H. heteroclita subsp. heteroclita Falupetisneay
mﬂaiﬂ,uﬂﬁumﬂlwa Uiuﬂauﬂuwmmmwummuuasfl,uﬁﬁmmu,auuamumwmiauﬁﬂﬁmumuwsﬂﬂaamwuﬁ
mﬂwaﬂmﬂ'&JWMﬁiiwum (endangered species) AMNNIATFIUVDY International Union for Conservation of
Nature (IUCN) mﬂﬁuauamﬂanﬁmmumlfdummm‘mﬂ‘mmqﬂmvmaaummaﬂﬂumiﬂﬂmma Imamimim
anwazlnAIngay aﬂwmvamﬁmwmmamvm‘wwumamﬂmuamauuu‘uaqmvmﬂlwa LLG]Lanﬁ]’]ﬂW‘U'TJUWHEN
MATOLANNATUTIING WAL TINYAT Snsinendadunenueninasiadi N1390NNBNKEY mmwaﬂuuaﬂﬂuqmma
RRIHI LLavLLuaﬂ‘mmawauLﬂasmi‘wmsmammmmssmmm warlundasituiifinuusion 2 vindes
LLmﬂmﬂmmmwmﬂsvwmLLa'vamﬂ'msmmfaawamaﬂiu’]mt,t,a AN MNUBIANTEALY Lakn nInludiu nnexdily
wazInHud mmLﬂuwﬁ]“mammiﬂﬂmmaﬂwmwuwmwm ﬂ’]iﬂ‘i“’ﬁ]’lf‘JW‘uS aﬂwm“wqwﬁwami nsLaseyLAUle
AUNAINNAYNNUGNTTY LLavmiuwlﬂiﬁszSﬂmmmuvmLwaLUumauawumuﬁuaawuﬁwwammsauﬂﬂiﬂu
Mseuiny ’mLqumi’maLLavwwumvmmahﬂuamﬂm

guUnIaluazdsnig

1. NM5EITUATANEIANWAZTIAINET

d1979unaINTEeRULaY anwmvunmwmwumuwm nunamilensuuuveUss vindlneg lmm
F¥aeese Wodw 1 wazdu 3015 sed 1) mmamamamiﬂivmawuﬁmaqwm LLa’Wl’m’liLaE]ﬂW‘im
Aeudvinisdrsakazasauuutuiindaya 2. vhnmaiuiegisdidiu Tu aen wa LazIEAYBIER 3) dunwal
wazduiinnslauselewl ImamiaaummmnmLLavmmmmu‘Luwaaau way 4.) TundnuwurimINeLa sy
nilusvne nSeunuluiinamusznay
2. MsfnwaneaenedugIuIne)

vimsiauazTuiindeyanseuiuduiinnn wasilouussenednuazdug AN e 2 viadey win
dovay 10 §u lnstuiinluszesfidiudss znouvasfiniasyLivinfud Toun §1du Tufindnwme VERVIE!
Wurgudnansuazmue, lu Tuiingdsrs mnuniis anuen, aen Tuiingdsis vunvesnen Snundudss
ndunen uazInaseE AUNI1uAY ANMNEIVBINAULAES NAURBN Augnas uwassald, wa Uuiingusns A
N33 ATMEN wasthutinee wazAamuUEen, wan Juiinguse 91 Aande ANend wagtimin Tagyin
mil,ﬂumazmmmlmmq (herbarium specimen) bwmwwqwmam 1AsIN150RTNYRNUgNITUAYTY
eswnannsysveis AULINTZNNTAUIIVEAN FLIUUTUTIVNU3

L)
MsUS:U3INS mm KOG ASOA 18

5-7 WOAYNEU 2562 tu Tsvisussuaua alaaas Aounusu UUHUS



anulns 5aafl 3 wihil 3/8 Okt v

v
a

3. msAnnsasyAulavesnanuzie
ﬂﬂmmmiﬁuLmuimmamaﬂwm 2 vilngen vilndoway 5 fu T,mamiﬂaﬂuvﬂﬂuuﬂawmam AnMa Loz
Tuiinnansvaaes fail 1) Bamunisiesadulnense avmimmmaﬂmamamm ADNUIU AANA JUNTEVINAIUI
Duwafignua 2.) Guiinnisiaudulavesnen loun Usnuiiadismeen sseznainisaianen Aue1atenan
YWIALATIIUIUADNABYD WAy 3.) UuinnsiasyiAulnvewma TaLA SEU8a1NTEmE YUIALAYIIUILNG
4. NFAATIZAAIUNAINNAININHRUINTTU
nsiasiemematn ISSR ngldlnsiuesdnuiu 10 nswes waginsisianuduiusnisiugnssy
WUU binary data matrix ATUIMIAIURANAIINIRUTNTTUVRUTEYINT (Genetic distance, D) A319uH U3
AMUFURUEN19TUENTTU (Dendrogram) A8 Unweight pair-group method (UPGMA) an335ves Nei uaz Li
(1979) a1nlusunsu Numerical Taxonomy System (NTsys) v2.0le
5. NMsAsIzRasAIAYveLuAANzZR
mnszilasiy Tagld petroleum ether Wloafintngu thiduildluinsziadnysznovvense
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subsp. indochinensis wazwuin CR11 SNLIJmJ“mﬂJumJEJEJ H. heteroclita subsp. heteroclita HANULANADIA
ZJ”ﬂQGUUWEJaEJ H. heterod/ta SubSp mdoch/nenS/s 2819UALIU AIDE1VDINY ﬂﬂunaw 2 1ANURAINRAENIY
Wuﬁﬂiimwmmmamm 1 Lummﬂwum 2 wlingey wavwulingay H. heteroclita subsp. indochinensis A1
‘VTa’]ﬂ‘ViaWEJV]’]QWNSﬂiiJJﬁQﬂ’J’]‘UUWEJ@EJ H. heteroclita SUbSp heteroclita ﬁﬂLﬂﬁllﬂﬂ]’]ﬂﬂ’liﬂi ¢A189UDI H.
heteroclita subsp. indochinensis W 2 ﬂaaﬂwm Tuauedl H. heteroclita subsp. heteroclita wmawwﬂuﬂam

2 (Figure 2)

5. ﬂ'lﬁ’JLﬂi’]u‘Wﬁ'ﬁﬁ'\ﬂiU"Ua\iL&laﬂlluﬂﬂ

Usmmmimﬂmaa H. heteroclita supsp. heteroclita MMNMIIATIEAATEAYVBANAANY Ae $au 5
f79879 WU Lﬂaﬂmuﬂﬂﬂiuﬂ@‘Uﬂ’mﬂiﬂisﬂmu ﬂiﬂ@uﬂﬂu LazINNAUD Iﬂﬂﬂi@l%mu%WUN’]ﬂ%ﬁﬂ A ISUMUIME]M@’J
PANYHUNUL LYIAU 39.10-42.70 nSusia 100 NSU TOI89UN IWLLﬂ ﬂimlaiuaaml,auiamm 6 WiNNU 38.90-45.40
n¥usie 100 n¥u windu luududa 28.60-32.00 nfuse 100 N3y uagnsaUIdufifn Wity 21.70-25.10 niusie
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100 N3y nImedluinuiniian As nsangniin wirdy 3.80-4.46 niusie 100 N3 5838w lakd 8153Tu was
NIALBANISAN Wiy 3.01-4.20 way 2.09-2.54 nduste 100 NTU w1y TUsi Wiy 29.00-32.60 nduste 100
n3u uagIniiud wirfu 5.10-13.1 Tadn3use 100 n3u

Figure 1 Morphology of H. heteroclita subsp. heteroclita (A, B, C, D) and H. heteroclita subsp.
indochinensis (E, F, G, H) by A and E = Young leaves, B and F = Male Flower, C and G = Female
Flower, D and H = fruits.
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MO1 : H. heterociita supsp. indochinensis
4’—{ CMO3: H. heterocita supsp. indochinensis

M02 . heterocita supsp. indochinensis

MO : H. heterocita supsp. indochinensis

MOS - . heterocita supsp. indochinensis

CMO6 : H. heterocita supsp.
"""" 1 : H. heteroclita supsp. indochinensis

MOT : H. heterocita supsp. indochinensis

\cam H. heterocita supsp. indochinensis
|

'CRO2 : H. heterociita supsp. indochinensis

R03  H. heteroclita supsp. heterociita

CRO4 . heterocifa supsp. heterociita

RO5 : H. heteroclita supsp. indochinensis

RO8 : H. heterocita supsp. indochinensis

‘ RO6 : H. heterociita supsp. heteroclita

ROT : H. heterocita supsp. heterocita

R09 : H. heterocita supsp. indochinensis

R10 : H. heterociita supsp. indochinensis

CRI1: H. heterocita supsp. heterociita
T ' T T 1
066 on o 06

Figure 2 UPGMA dendrogram of the genetic relationships among 19 accessions of H. heteroclita,
collected from 19 different locations in 3 provinces. The dendrogram was generated using the
Nei and Li similarity coefficient based on 10 ISSR primers. Dendrogram was calculated by NTSys
2.0e Program.

USinaansdAgyues H. heteroclita supsp. indochinensis mﬂn’mLﬂswwwmimﬂmamamuvm U
3§10t WU waurAnszneusensalutu nsneeily uariniiud Imaﬂimlwuwwumﬂmm Ao losulalBush
vanesLMLe Wiy 43.30-44.50 nSusie 100 N3 s09a3N laun nsnlaluddnuaglewwnn 6 windu 43.20-44.40
n3usie 100 N3U Wiy 1‘Uﬁulﬁmﬁ 30.70-31.70 n3ua 100 n3u waznsaulauiian iy 23.00-25.10 nsuse
100 N5 nsmerdlunnuiInign fie 81353W Wiy 2.77-3.39 n3usio 100 N3u sesan Lok nsAngmIsin wax
AIALDENIAN AU 2.77-3.39 Wag 2.52-3.29 n3ume 100 n5U aua1au 1UsAY Wiy 23.00-27.00 nsume 100
N353 wagInndud windu 12.00-21.80 Jaansusia 100 n5u (Table 1)

Table 1  Contents of fatty acids, amino acids, protein and vitamin E in the seeds of 2 subspecies of
H. Heteroclite.

Contents H. heteroclita H. heteroclita
subsp. heteroclita subsp. indochinensis

Fatty acids (g/100 g)

Lauric acid 0.01 0.01
Myristic acid 0.05-0.07 0.05-0.08
Pentadicanoic acid 0.01 0.01
Palmitic acid 21.7-25.1 23.0-25.1
Palmitoleic acid 0.06-0.12 0.07-0.08
Heptadicanoic acid 0.06-0.10 0.04-0.06
Stearic acid 4.40-6.57 2.84-6.23
Oleic acid 10.0-17.5 5.04-9.87
Vaccinic acid 0.41-0.66 0.48-0.57
Linoleic acid 38.9-45.4 43.2-44.4
Linolenic acid 0.03-0.11 0.03-0.06
Aracitic acid 0.34-0.40 0.20-0.43
Aicosinoic acid 0.06-0.07 0.03-0.06
Eicosapentaenoic acid 0.01-0.16 0.08-0.13
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Contents H. heteroclita H. heteroclita
subsp. heteroclita subsp. indochinensis
Hinicosanoic acid 0.02 -
Behenic acid 0.15-0.17 0.08-0.21
Tricosanoic acid 0.03 0.03
Lignoceric acid 0.05-0.90 0.34-0.68
Saturated fatly acid 28.6-32.0 30.7-31.7
Monounsaturated fatty acid 10.8-18.2 5.14-10.6
Polyunsaturated fatty acid 39.1-42.7 43.3-44.5
Omega-3 fatty acid 0.09-0.19 0.15-0.18
Omega-6 fatty acid 38.9-45.4 43.2-44.4
Omega-9 fatty acid 10.1-17.5 9.40-9.90
Amino Acids (g/100 g)
Aspartic acid 2.09-2.54 1.71-2.05
Threonine 0.72-0.90 0.63-0.71
Serine 1.25-1.51 1.02-1.24
Glutamic acid 3.80-4.46 2.62-3.29
Proline 0.84-1.08 0.73-0.86
Glycine 1.05-1.26 0.84-1.02
Alanine 1.08-1.35 0.89-1.09
Cystine 0.32-0.39 0.30-0.33
Valine 1.12-1.34 0.92-1.10
Methionine 0.43-0.59 0.43-0.49
Isoleucine 0.94-1.14 0.81-0.95
Leucine 1.78-2.06 1.42-1.70
Tyrosine 0.82-1.05 0.72-0.85
Phenylalanine 1.20-1.48 1.03-1.21
Histidine 0.71-0.91 0.62-0.73
Lysine 0.69-0.90 0.56-0.71
Arginine 3.01-4.20 2.77-3.39
Protein (Nx6.25) (¢/100 g) 29.0-32.6 23.0-27.0
Vitamin E (mg/100 g) 5.10-13.1 12.0-21.8
3150iNA
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