A |

urmi3nendoinalulagsisuonadiuu o

Rajamangala University of Technology Lanna smiusdo

Faculty 9 d\ cultur Ifhlog_\'

Lwﬂﬁﬂmst%uuwmmL‘ﬁ@mmmﬁ
tHA9R195E AT RUALWINITR

. / >
. . r - o "

. MOUNRAY LwﬂTuT@mmgm

ﬂﬂ&“”?ﬂﬂ’]ﬁ’]ﬂﬂﬁtt@“’LﬂﬂT‘l&T@ﬂﬂ’ﬁLﬂ‘i&l Glﬁ
quw%ﬁ[ﬂ@mwm ARNTHHN



ﬂ’]‘?tf»lilLLW‘%NN\‘I’IRT%‘S‘ZG%I/U?f’]attﬂgu’]u’nf’]a

1.97%43794SZAUATH LRASKIWILG
—ATTHITYIATEY LR NTTATITBNNIS
—L‘ﬁmmmmfa’mu

o

Y ‘
—-ATUSHNITITHITY VI TANMRINAIHITE igedin

. AR O

C 2 NRNTHANNNTZALATE WRZHIWIATG
-N15UseANIAINTS
~ —915815

4
—Lmafimﬂmﬁﬂsz"qu LLAZITSNIS




ORI (S P R s T T (S T ns".m 20 '. s

_mMaaswyaou
“uranssultkvauIAQ A
. 1510 mAAONIRNN 250K * 20 WWW?“WM[W&?yy cOWW
® "uSanssukdunisiiviisoiionisun
s:tdvinvasinsgdaina”
10 - 1 GvkrAw 2066
e fu [sbusuwaluu vauuaAu 131 29A0 D.UdULLAU
'8

S
v ¥
1T YL I1TIHIHUTS qmmm‘:wu'aeﬁmummw ATIN 7/

|u5(\ﬁu5'ﬁuu|.{am #99369 §anganastnuasng ”

o1 ; 8¥NINTUN 6 - 8 FINAN 2562
23 2 4 UnAY u Hoeuszgafisudinas eanasinsudnisuasmaluladgasauins
215 andinendeinaluladisasumanadauun Sunylan
a1ﬂ153551qasm G sunellioaiveylan ﬁ'owﬁ’auvmfan
ANIZINUOS UKIINABINGOSHANS A WEG ¢ _ : e e

- — : . ana g . - NMSFOLHOAEANSSANISHANAUALATONS SUIDINIATE LazLONTY
—— - - iy o & A <. , y o - MsAnyIQaY
5.3 I o aAY - : g - ST AN, . .




msl,%l”]équﬂszquammﬁ

*  ATAUL

Y

 CNITWLNURNTIADR

! | q

L

* AN BNIANT19YIN9 AT TN UEE Bt (WU STmALay |
ANUTLLA

v A @ v Al a o/
* N9 NTUBYLTINANTIARB1UIHITE



AIDENNIHITYSINU T NATINTT

* G EAUNNG  gNIH1  WIWT JUE 219959 UATHIgIAl NENSTRTNGRYY. 2544, WA
Tulpsausanisedgaasfiundnanie. W wnanslsynaunislsssdennaNeaauuier’
p5a7t 1. dmtazgalng saniddufiraan naadmninnEng. sErdn AWl 11-13 nangias
2544 04, 159UsHATNRAUNTUS, NTINN .

* YNEN1  WIFWNT TR ATANANGURTAUR 21919991, 2544, ﬂ‘%mmmmmmﬁumummﬁ -
| L‘IJ@EI%LL‘IJ@Qﬂﬁﬂﬁﬂ%ﬁﬂ@ﬂﬂﬁﬁﬁ?ﬂ?ﬂNﬁfﬂiv%QWQﬂﬁﬁW%I‘LA’]NCN [ BNFITUIENDUNTTUTEYN |
qmm‘jmmmmwm ASad 1. @Vﬂﬂ‘iwmﬂﬂﬂ AONUHITENEFIN NTHAIEINTITNEAT. TN
St 11-13 NINHIAN 2544 4. T‘NLL‘iNN‘iWLﬂNLLﬂ‘iuﬂ. NTINN 1.

g ¢ AUR B19LT591. HNTRI LﬂWNLN‘iLLNW?J’W FARWTING. 2544, mmm‘smumqmummﬂ%m
VI"I\‘iﬂ\‘iT‘l«lﬂ@\‘iﬂ\WlﬂuLLﬂwﬂﬁLNEI‘LIZQ"ITEIW%ﬁ@@ ?i:! L’ﬂﬂﬂq‘iﬂ‘iwﬂ’ﬂ‘]_lﬂ"l‘iﬂ‘h%&l’l?ﬁ’]ﬂ’]‘ﬁ/\lﬁﬂﬂu
INANGialg ﬂ‘i\‘i‘l/] 1. "W"Iﬂ‘iu"lﬁ\li@lﬂ NONUHAITYNYNIU NTHABINITNEHAT. TLHIWN rJ‘H‘V] 11-13
AANEANIGES 2544 9. T‘NLL‘:?NN‘E’TLﬂNLLﬂ‘i%@I. 3NN 1.




AR THITE

* B FEHUANG SNTUT LUIFLIHT NUBR "Lf’NL@‘J“@’]LLN”‘Nuﬂ’] Twmﬂm 2546.
m‘sm@ﬂmmmmﬁﬁmﬁmLmﬂvmmwmmfﬂwuﬁm WRINTS AFTS
N FBLNARBLSE. 115815 INYIFNFASNEFS 34 (1-3) : 167-170.

L JUR 29919990 TR FERUTING HYITHT LYY ‘swm TWﬁ‘iﬂ‘]sl’]LLN”Niy?ﬁl :
WHﬁT?J’G] 2540. ﬂ’]‘iL"V‘iiyLG]UTG]LLN mwmmaa?uma*Lﬁmmmvmwﬂm .
WH@NNT%Q‘LA?‘IU’NNG]‘LW]@‘?J’%G‘IG]”N”[. NN9ET1T ANYNFIFASLNEAT 34 (1-3)

:160-1063.
¢ EI‘V]ﬁ‘l«l’] L°ZI’12\TL34‘§ °?.TC°’I ﬂ‘i@m‘l/]WEILL@"’Z\T‘HG] °?_T”I\‘1L"’V‘i@"l 2546. N19N9291828D
m%umm\‘iLmvmmmmﬁ%@ﬂmmumw ﬂﬂﬁ@qfﬂ‘l/]ﬂﬂﬂsfufﬂeﬁﬁ\lm@‘i

NSRS WYIFNFRTNENT 34 (1-3) : 149-151.




‘ - . SCAU CHINA SCAU CHINA

¥ Chatl Sritontlp L BE 1+ | ¥ SCAU CHINA ¥ SCAU CHINA

5 THE 7th INTERNATI@NAL SYMPOSIUM ON LITCHI
\ &4 LONGAN AND OTHER SAPINDACEAE FRUITS

-
g

1"‘*‘ i

"‘ “. L'A » . '
L ’&;/J‘-‘w ik . ! FEENTERY \\', ('A% u~w SANHERE @

LY

\

THEC3RD-SYMPOSIUM, FUZHOU, CHINA, AUGUST,’ 2008

X AL/







== (0 mg/L - 50 mg/L 100 mg/L == 1 50 mg/L

& 7 -

e

e :-«. 6 -

=

24 5 ‘

el g Eﬂ 4 | ‘s
' EC ;
- 2 = - s

T 2

cE .

O3

T 0 - . . , | | -.

7 _1640 8.00 10.00 12.00 14.00 16.00 18.00

2

Time ofday

Diurnal courses of the net CO, assimilate In longan leaves after treated by

humic acid




—4—0 mg/L -850 mg/L 100 mg/L =150 mg/L

70 -

50 -
40 _. _
30 & \

10 - .

Stomata conductance rate
(mmolm™ s1)

6.00 §.00 10.00 12.00 14.00 16.00 15.00

Time ofday

Diurnal courses of the stomata conductance rate in longan leaves after treated by humic acid




—4—(0 mg/L -850 mg/L 100 mg/L =150 mg/L
1.60 -

1.40 -
1.20 -
1.00 -
0.80 -
0.60

0.40

0.20 -
0.00

mmol H,O m= s
( 2

Transpiration rate

6.00 §.00 10.00 12.00 14.00 16.00 18.00

Diurnal courses of the transpiration rate in longan leaves after treated by humic acid




The International Symposium on Plasma &Fine Bubbles

4-26 May, 2024, Shanghai




= 3 w/
fII3LASE NI U R UL

® LANNTITANRITU

 ®q5¥15

A & A A
- CNRENRnUaINe

* A3 9A1Y IUUSEIFLAZ AU SE A



Advisor | G=Glocal (Global+Local) Reseach Area
I=intellectual ‘ﬂtymv,’,] G i

G I P RG P=precious é"lﬁ_’tyl

................................ R:reconnec'fy L%BNIEN
G=goodwill U1l

| Gymnema &

Indeeenous

Development Technology .......................................................... f - ,‘t .\' “ .‘ e ?1'“ l-‘ ".;; Uﬁ ’ * 4 .
] — .l

to Increase High Quality @ MY2M Y ‘ TR e ]

Development for

Functional Food Products

Technology share

and Modernization Personal Education

of Herbal medicine

(Daejeon University)



horticulturae ﬁw\D\Py

Article

Relationships between Phenotypes and Chemotypic
Characteristics of Local Gymnema inodorum Plants in
Northern Thailand

Pasin Norkum ai 1?1

, Malaiporn Wongkaew

2.3,%(0, Tibet Tangpao "2, Parinyawadee Sritontip 4,

Seksan Wongsiri 5, Taepin Junmahasathien %78, Chompunut Lumsangkul *1%0 and Sarana Rose Sommano 1-2-8*

check for
updates

Citation: Norkum ai, P.;
Wongkaew, M.; Tangpao, T.;
Sritontip, P.; Wongsiri, S.;
Junmahasathien, T.; Lumsangkul, C.;
Sommano, S.R. Relationships
between Phenotypes and
Chemotypic Characteristics of Local
Gymnema inodorum Plants in
Northern Thailand. Horticulturae
2023, 9, 484. https:/ /doi.org/
10.3390 /horticulturae9040484

Academic Editors: Joana Marinas,
Mariana-Carmen Chifiriuc and

Eliza Oprea

Received: 16 March 2023
Revised: 9 April 2023

Accepted: 11 April 2023
Published: 12 April 2023

Copyright:

Licensee MDPI, Basel, Switzerland.

2023 by the authors.

This article is an open access article
distributed under the terms and
conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Department of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University,

Chiang Mai 50200, Thailand

Plant Bioactive Compound Laboratory, Faculty of Agriculture, Chiang Mai University,

Chiang Mai 50200, Thailand

Program in Food Production and Innovation, College of Integrated Science and Technology,
Rajamangala University of Technology Lanna, Chiang Mai 50220, Thailand

Agricultural Technology Research Institute, Rajamangala University of Technology Lanna,
Lampang 52000, Thailand

Department of Agro-Industry, Faculty of Science and Agricultural Technology, Rajamangala University of
Technology Lanna, Lampang 52000, Thailand

Department of Pharmaceutical Sciences, Faculty of Pharmacy, Chiang Mai University,

Chiang Mai 50200, Thailand

Research Center of Pharmaceutical Nanotechnology, Faculty of Pharmacy, Chiang Mai University,
Chiang Mai 50200, Thailand

Cluster of Research and Development of Pharmaceutical and Natural Products Innovation for Human or
Animal, Chiang Mai University, Chiang Mai 50200, Thailand

Department of Animal and Aquatic Science, Faculty of Agriculture, Chiang Mai University,
Chiang Mai 50200, Thailand

Functional Food Research Centre for Well-Being, Science and Technology Research Institute,
Chiang Mai University, Chiang Mai 50200, Thailand

Correspondence: sarana.s@cmu.ac.th

t  These authors contributed equally to this work.

Abstract: Gymnema inodorum (Lour.) Decne or Chiang Da, the local northern Thai vegetable, is
renowned for its anti-diabetic and hypoglycemic properties and is highly sought after by the func-
tional food industry. This research investigated the relationship between the physiological characteris-
tics, genetic variation, and chemical compositions of different Chiang Da accessions. Two commercial
lines (COM1 and COM2) and eight local accessions (BAC1-8) of Chiang Da were gathered and
maintained in the same study plot for the investigation of their morphological characteristics, ge-
netic variation, and nutritional and phytochemical constituents. From the morphological data, the
two commercial lines were clearly distinctive with their closely related leaf structures. Random
amplification of the polymorphic illustrated the genetic diversity between the local accessions and
commercial strains in a similar pattern as described by their morphology characteristics and proxi-
mate contents. The phytochemical characteristics, nonetheless, projected the two commercial lines in
separate groups. The outcome of this study could be beneficial toward the selection of the Chiang Da
strains with specific traits for plant breeding programs of functional food interest.

Keywords: antioxidant; genetic diversity; gymnemic acid; principal component analysis; RAPD

1. Introduction

Gymmnema inodorum (Lour.) Decne., known as “Chiang Da” in Thai, is a climbing
vegetable that is cultivated throughout Southeast Asia [1]. In Thailand, young shoots and
flowers are employed in the local recipe and incorporated as folk medicine for diabetic
management [2]. It has broad lanceolate leaves with silky margins and green stems that

Horticulturae 2023, 9, 484. https:/ /doi.org/10.3390 /horticulturae9040484
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T ampang Agricultural Research and Training Center, Rajamangala University of
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*Department of Horticulture, Chiang Mai University, Chiang Mai, Thailand

‘Department of Horticulture, Mae Jo University, Chiang Mai, Thailand

Keywords: Dimocarpus longan, KClOs3, chlorophyll fluorescence, net CO; assimilation,
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Abstract

The effects of low temperature and potassium chlorate (KC103) on leaf gas
exchange and flowering of sixty four grafted longan trees cv. ‘Daw’ (Dirmocarpus
longan Lour.) were investigated. The longan trees were kept in two growth
chambers under low temperature (17/12°C day/night), high temperature (30/25°C
day/night) half of the trees in each room were treated with KCI1O;, respectively.

The results showed that flower emergence in longan occurred 37 days
following low temperature and high temperature exposure with KCIO; treatment,
while low temperature with KClO;3; delayed flowering and high temperature
exposure completely inhibited flowering. Efficiency of photosystem II (Fv/Fm) as
well as leaf net CO; assimilation rate decreased under low temperature and KClO;
treatments, when compared to the high temperature treatments. Transpiration rate
and stomatal conductance were both reduced in low temperature no matter whether
KC10O; was applied. After 28 days, when temperature in low temperature treatments
were increased, net CQO; assimilation rate, transpiration rate and stomatal
conductance also increased to similar values found in high temperature treatments.
Both temperature and KClOj3; treatments did not affect the chlorophyll content of
longan leaves.

INTRODUCTION

Longan (Dimocarpus longan Lour.) is one of the economically most important
fruit crops of Northern Thailand. Alternate bearing, i.e. biennial cycle of flowering and
fruiting, has been one of the main cultivation problems. Floral induction in response to
cool temperature may be regulated by many factors such as assimilates and endogenous
phytohormones (Subhadrabandhu, 1990). LLongan requires low temperatures of around
15-20°C for floral induction over a duration of 4-6 weeks (Tindell, 1994). Since the
discovery of potassium chlorate (KClO3) as a flower promoting agent, off-season
flowering in longan trees can now be easily induced by using KCI1O3 as a soil drench,
foliar spray or for trunk injection. Under the precondition of mature leaves all methods
induce flowering within approximately 3-4 weeks (Viriya-Alongkorn et al., 1999;
Davenport and Stern, 2005; Manochai et al., 2005; Sritontip et al., 2005; Hegele et al.,
2008). Chaikiattiyos et al. (1994) studied the effect of temperature and water supply on
flower induction in tropical fruit trees and found that water deficit did not induce
flowering in litchi, mango and avocado whereas low temperature did. Temperatures
below 25°C for avocado and below 20°C for litchi and mango were essential for
flowering and could not be replaced by water stress. For example day/night temperatures
of 15/10°C were necessary for inducing flowering in ‘Hong Huay’ litchi trees (Chattrakul,
2005). In contrast lemon trees flowered in response to water deficit but not as a result of
low temperature (Chaikiattiyos et al., 1994).

Flowering and fruiting in longan follow a one year cycle. Flower buds typically

Proc. 3" 1S on Longan, Lychee & Other Fruit
Trees in Sapindaceae Family

Eds.: Qui Dongliang et al.

Acta Hort. 863, ISHS 2010
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® Khaosumain, Y., Sritontip, C. and Changjeragja, S. 2008. Effects of
nitrogen concentrations on growth and leaf nutrient content of longan
in lysimeter. Acta Hort. (ISHS) 787:251-254.

: " ® Sritontip, C., Khaosumain, Y. and Changjeragja, S. 2008. Effects of _
= nitrogen concentrations on photosynthesis change of longan in}
| lysimeter. Acta Hort. (ISHS) 787:255-258.

Changjeragja, S., Sritontip, C. and Khaosumain, Y. 2008. Effect of .
timing for root pruning on growth and deleopment of longan. Acta

Hort. (ISHS) 787:281-284.
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The bubble particle size is measured by laser scattering particle size distribution analyzer
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