a Jd = A o a A A Y
gameimanazesnilszneumaniiveslaenwas lalnfsaziifaeimsazmunun
auaa lagsa

UNAAED
= a A o [ 4 dy = 9 9 4 a
Wﬁﬂ'liﬁﬂ‘kl']ﬂaﬂ']fJ'JfI']ﬂsll@\1Lﬂa@ﬂWaﬁ']ll&lwu‘]j‘ﬂ@Lla$L‘1Jﬂjlﬂlﬂ?ﬂjﬂﬂaﬂﬂﬂaﬂiiﬁu ﬁ!ﬂ’ﬂii@
‘a3 a 1
(stereomicroscope) ndoq light microscope (LM) ﬂé}@Qi]aﬂiiﬁuﬂlaﬂ@]iﬂu%UQﬁ@Qﬂi”lﬂ (scanning electron

. da a ) ! ' . . .
microscope; SEM) uasﬂé'mﬁ;amiﬁumaﬂmau%uﬂammﬁmmu (transmission electron microscope; TEM)

1
Aa KR Ao

| Aa 9 A ) A A I v A AAa Aaa (]
‘wmmN’mmuaﬂm’aarﬂaaﬂwam"lﬂugl,ﬂﬂﬁﬁmm FaRanyudusosLAnNINING UAIALAALING ﬂﬂﬂqman
T d‘ = . 1 =) = d' % = o
lueiios 1las-Tay (trichomes) uazalau1a (stomata) ﬂﬁzmﬂaguummaaﬂ Wedanldenwad lomiuvg
= Y v ' A ° o o o oA A A
wagAnu1nelanass LM, SEM uag TEM W‘ummmwuwmgﬂaaﬂwam”lﬂwu‘qﬂa LASWUTIUEUVY AD 518-
644 luTasas (0ae 575 lulasmag) uag 476-630 Tulaswas (nde 552 Tulaswas) awddu nasnveana
o 09: v I 9 9 ] ] 1 v A o S Y 09/’ = 091}
a1”lﬂmaaawu‘qﬂmmiwﬂmmu mmimmmmgﬂﬂmazmifﬂmimmmmwaa”lmﬂu 3 YU AD YUUDN
& & o A & da
(exocarp) FUNAN (mesocarp) FainNurUIIEIIM 70% veennurunalaon tagyuly (endocarp) YMENHI
v A o Ao < A oz v A Y v o o & 2 A g
muiummzﬂaaﬂwam"lﬂuaﬂymmﬂuﬂamaﬂuaﬂma@mﬂi@nam SEM Naaﬂﬂwuﬁﬂmmzmmmmizmwmu

a =

(% { g [ @ o Q' 4 < [ Y]
Snefguugl 5 oeruaFed ANNFUAUINS 95% 1FUUAAIEIMTAZAIURUIILRINUS YUY 6 Tu ezl
4 3 Y] I~ [ o w [ a o {

91M33uNsy Weamnusnuudunal 10 uaz 14 U awdeu dneazgameininvewlasnnad lefinaneins

9 A a aa g 2 g 2 9 a a A o ¢ P
dgunun fe  AaAa uaneeniluFuaniutes A las Inunansvgaaenidenie taznivsadvousan

Y
wusu laun Tasmz luusnasunarvewlasninannuderie InsueniazaalsdIveq middle lamella 594D
™ s s ' o s a ' s A A o Aaas A 9
pivgadvouraanusulan  TasnumivsaduazusnusznusaanFouaaiuildzarsauiogniold
v 2o o ad A 2 & A o o @ a
nd09 LM uenaniidanums i lvavesansoanlas ladmuau anusuvealdeniiaesiuganad Nanssuves
4 ag a A dg’ 1 2 A a Y A aa A IS o I

pu laiweaniuoasendaanniuegnsaEMuTnusuluvewldenuazifsnssugegaemusnyuiluma
o A Y aa 4 ag a A d?' A IS o I o

10 v nldenduueniinenssuveuen lydwedlueasendaamuiunaz gegaiomnusnyuilunar 12 Ju
@ oaj a 4 [ [ A Id =S 3’ c'v 09/ o 0911 A A A o a
naIINiufINITVVR U lHianatedaaatiiowulumimiatazsninszaeninalaen tieniizinviia
voamslsznoutlusalunldenmadilednduaznaeimsaziunuid Tasldalaenwadn loniud s

< o . P . . ,
1HONUAN (freeze-dried)  UAZANAAIY 80% n1uea sasnanald lUaasizrvaienios HPLC-PDA Wil
~ o =) A Y v q’j 4 =) Aa N Y A a
mstsznouiluoasiuunnuazligdunuiadenunsdeaiug arsdszneuilueanni iz 1d e nsaeaaan
4 a { ] o
(ellagic acid) WanTaulnalaled (roiuuavinuvesea) wazarsdsznevi luamnsaduun'ld (unknown
1 a Y a a A o [V 4 dy =
compounds) 5zHINAADIMIAEMUMUMIUTINARDIULaznuosoa lwdenwad lewugidonieranas
< [ 4 [ ~ [ o 9 A o Y a Q(SJ ~ A
52015 11Mugae nguvesaslsznoud bigunsodwun 1@ Wedwwenldusgnidie p2 TasunInna il uile
a Q(Q' -4 a 4
nena1sllszneuauuuia Tuana tazuen I usgnToelude TLC ag HPLC 1az 5121810 Fourier transform

. 1A o A 9 o ' A a 2 A o 3 9 2
spectroscopic (FTIR) ‘wmmmﬂﬂmumﬂmEJﬂumﬂJizﬂa‘uﬂqu"lamaﬂcmmmgm et iulududulan

o

*a a a @ <] { a o < 4 a @ ]
’J‘I/lfﬂﬂWﬁ@liﬂHa]Jm“ﬂﬂ (’J‘V]fﬂﬂﬁﬁﬂ\ifﬂilﬂﬂlﬁﬂ'}), AOUINGIMIHAIMIIN VNG WriTIneaoFeslvl. 118 1’71?!)1.



A 1 o Sldyd ' A A ) @ J A
ﬁWi‘]Jﬁ$ﬂ’f)‘UVIlllJﬁ"lﬂﬂiflﬁ]'Illuﬂulﬂulﬂuﬁ']ﬁ‘]_liZﬂ@UﬂQiJ ll%ﬂﬁ’f)ﬂ“]f"lfuu'llﬂﬁ avisvesnlsenovveuasnwa

o v J dy s a (A YA Y] £ 9 a oaj [ [ = Y]
a'lllflwuﬁﬂ@L!a&‘]JfJ’JHJ‘EJ’JﬂJ‘]JﬁiﬂﬂlGlﬂmﬂfNﬂu GlmJizﬂ'aumaﬂiu1m°lammwmmag1umq 6.95 9N 7.62 NIY

a

a = Y] a A = o [ 3‘ o Y A o Y] o'dy = ~
INANU 0.61 94 0.97 DTN LazaNUU 0.019 93 0.024 NTN/NTUUDIUTIUUNLUNN HJa@ﬂWﬁa’lllfJWHﬁ‘LUfJ'JLGUfJ'J‘VILﬂﬂ@'I

4

a a ;1 A g a a a A g < qﬂll o
ﬂ']Lﬂﬂi’]']ﬂTﬁﬁgﬁTHWHW’JﬁﬂﬁiJ"Imelﬂ@']WT?VNW?J@LWN%H INNNUANN LlﬁgaﬂuuLWNﬁumﬂﬁl}ﬂﬂiu‘ﬂﬂﬁ'ﬂﬂwu‘ﬁ

Q



Microscopic Anatomy and Chemical Components of Normal and Chilling Injured Longan Fruit Pericarps

Somkit J aitrong*

Abstract

Microscopic anatomy was of longan fruit pericarps cv. Daw and Biew Kiew were assessed using a
stereomicroscope, light microscope (LM), scanning electron microscope (SEM) and transmission electron microscope
(TEM). It was found that there were many natural crackings on the outer surface of longan pericarp. The thin
discontinuous cuticle covered the surface, and there were trichomes and a few stomata scattered on the pericarp. The
transverse section was observed by LM, SEM and TEM. The pericarp thickness in cv. Daw was about 518-644 pum
(average 575 um) and about 476-630 um (average 552 pum) in cv. Biew Kiew. The pericarp of both cultivars had
similar ultrastructure and consisted of three layers including exocarp, mesocarp (thickness was about 70% of the total
pericarp) and endocarp. The layers differed by cell shape and arrangement. In addition, the inner side was slightly
curved when assessed by SEM. Longan fruits cv. Daw and Biew Kiew were stored at 5°C, 90+2% relative humidity
(RH) appeared symptoms of chilling injury on day 6 and severe chilling injury on day 14 and 10, respectively.
Microscopic anatomy of chilling injured pericarp showed flaking of the cuticle, damaged trichomes on the surface and
damaged parenchyma cell walls in the mesocarp. Separation and dissolution of the middle lamella and cell walls were
evident resulting in a lack of cellular adhesion when assessed by LM. Electrolyte leakage in fruit pericarp increased during
chilling injury. However, moisture content decreased in both varieties of longan fruit with an increase severity of chilling injury
symptoms. PPO activity of inner pericarp increased with showed peak on day 10, following the outer pericarp PPO activity
showed peak on day 12. PPO activity gradually decreased until the discoloration spread over the whole pericarp. The
identification of phenolic compounds in normal and chilling injured longan fruit pericarps of both cultivars was accomplished
using freeze-dried samples extracted with 80% aqueous methanol. High performance liquid chromatography-photodiode array
(HPLC-PDA) analysis of the methanol extracts demonstrated a very large number of phenolic compounds that were similar in
both cultivars. The main classes of phenolic compounds were tentatively identified as ellagic acid and flavone glycosides
(quercetin and kaempferol) and a set of unknown compounds. Quercetin and kaempferol contents of longan pericarp cv. Biew
Kiew decreased faster than cv. Daw during chilling injury. The unknown compounds were separated using size-exclusion P2
chromatography, followed by thin layer chromatography (TLC) and HPLC separation of the purified, followed by
analysis with fourier transform spectroscopic (FTIR). They appeared excellent correlations for the ratio of the
intensities of vibration with hydroxycinnamate. The cell wall components, total dietary fiber (TDF), pectin and lignin
of both cultivars ranged from 6.95 to 7.62 g, 0.61 to 0.97 g and 0.019 to 0.024 g/100g DW, respectively. TDF
increased and pectin decreased in cv. Biew Kiew, but not in cv. Daw and lignin slightly increased with severity of

chilling injury in pericarp of both cultivars.
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