UNn 2

AIVBNANI

duugeeiis (Citrus reticulate Blanco cv. Sai Nam Peung) fuituiieglu
aszqa Rutaceae Favanglungududsman Sfoaiah unuaiiu (mandarin) w3e
unuee3u (tangerine) a1 lunguvesliwaiedou (subtropical fruif) Fudsamau
zi‘luNa‘lﬁ'ﬁﬁuuu?Tnﬂﬂ"u'f;":'lﬂﬁ’q'lu;ﬂﬂemaﬂﬂuazfﬁuffu Fuiluundeganimg
Tmmmsﬁ'ﬁﬁm Taonmizetistaie ImiuduazunTsfiu (gnune, 2547) fudsanny
Huiufduiitinsdgnuniiqaludsemea ﬁvfuﬁmsuﬁnﬂuﬁm'ls"luv';'mﬂmmmaﬂszmﬂ
wazHuua TduveamsmuRuiiminansenllesederiios daulngjezraaiousinn
muluilszme uatinaduunsduamisadeesn ll§miedmalsematlagnarwdud

um (aaniumna luTatNyaiu, 2550)

21 msdauianguiyassgady

fwaszqadumunsamisesniilu 4 nquing) Tasdredaary Hodson System 14 ol
(W18, 2542; Kimball, 1999)

21.1 nQYuBBITUS (oranges) mnodenguduinass dudungulngfitinaud ey
marsuginnniigaluTan Sauduialunliedomefinne Susendosaunitovonlszme
SuRemanauiiua lsudaiu uiseeniiiu 2 nqudes fie

1. &uaineeisus (Sweet oranges : Citrus sinensis) Houldsinlszniuaa
uaxuﬂs;ﬂtﬂmfﬁu witesn 1Al 4 vila fie

- #uoeI5Us (common oranges) iiouy3 Inanagauazualszil ivu Wufrnawds
(Valencia) #31 (Pera) uswau (Hamlin) uag Iwuorhila (Pineapple)

- fuuna (navel omnges) ﬁ'ﬂumwaaﬂaﬁuﬂtjnffﬂmuﬂmzﬁﬁ'ﬂumztﬂuufimﬁ'w

*@e (navel) finsauseorsiinaidng adouniuegdn Sundn secondary fruit ueNIINTE
Lifinda sawaa alfenliaaiie mlilende wugniieulgn 18un neudu (Thomson)
uazI9¥IAUUNIa (Washington Navel)

- Ausiiafidonainsmios madunguiliufinansalunatesinnlszana 0.2

aleFidud 15y Wugaun (Lima) uag lws1dun (Piralima)



a da 4 5 '« .
- Fusiianiiiiionadiuas (pigmented or blood oranges) Wadunguiiil anthocyanin
4 o’ : o Jdda U
fnldenuaz lurinu Nugniouilgn 1dun Tuls Moro) misenla (Tarocco) uazian-
nuad(Sanguinelli)
} 4 ’
2, #usen/SuamSesavw (sour or bitter oranges; Citrus aurantium) Udu
fuliananovas Tusenifisauniiovesszmaduide u uazwmii unsnszaielinimeu
witevoalszmagiju uazueuwdwemiioudanily Il duwadunitdonldiduae nude
1 [ . o v daa o Jd ° a
Tsaniaaan1a3a (Tristeza virus) Hsavy Wugdiaar lu duiugnldinlsglhuesuiady
212  nguuuua3u (Mandarins; Citrus reticulate Blanco) unguéunlien
J | d’ 1 ﬂﬁ' o o =S - a ) o S
dou dunquilmaniidudmuanas Jusenifvanilevenszmeaduasmaundudadu &
‘ y
msilgafuedinitsvaclunaslsemaveslan wadunguiilinnuddgmansugnslu
Ao a o ' 4 a ' a A a
wadou fidnvaizna lndifveiunguesisud e19i3en31 uNueeTu FeuuumTuLazUNUILE-
9y 9y
L - 1 4 A o 1
Futtuernldumuduld ualignoonueniiaesesenniniulasldnuuandvesdulden
' da 14 a a ' o da A a o '
W waniililfenddunTefuasSund unuseiu daumnilinldendimies Suend uuu-
a3u dulunguumaSuinisesnidlu s viia e
I 41 (Satsuma; Citrus unshiu Marcovith) Hdufimualudsemagiju
o o A a ' 4 a ' 4 a - S Wi
dnvazvewnadudaqunfe Tnavianoudrudn figusnuuu Aveniiganieuenishill
a 4 a - 75 P : o ' 1 o Ao - P
wa'hitiaa AwaSou ualineminiulngyuauda IS uamndy 10-12 ndu wazanse
y 9 ]
usneenindulddie unuranads uazquirdulidnyasdu Kughioulgn 18un Tens
o 2 da . .
(Owari) at393da (Silver hill) uazn131 (Kara)
2. #uUAT3Y (common mandarins; Citrus deliciosa Blanco) dnwaizwall
(] ' 3 v dda .
vnanawdelng nlfemnuiazdsudio wugnivulgnluilszmalne 18un dudisamau

(] LY ia ] J - o .
uazduu daunugniiomlgnludinlszma 1aun adunIng (Clementine) uazwesunu
(Ponkan)
L) - . . A s - % A 1

3. fwuasu (King mandarin; Citrus nobilis Loureiro) iSongn¥eniian
King of Siam Housuiialuduladu mamilevelszmadiju uazmaldveunmdy
@ ) J (-] 1 & - Y a a v
Snvazrativinadeudnlngdalnguin WenSsufsuduuuuaiiu uldenwadouds

a o 3 (] o 4 @ 1 o da .

vjvssuazAanuiiounediu Wugndwg 1Aun Wugds (King)

4. waAwmesisiisunuuaIiu (Mediterranean mandarin; Citrus deliciosa

[

' 4’ [BR a o a o s 1 oA =) o a
Tenore) Aunquiihineslinnudgmunsygne dnvaziaudafne lueaSsuanuasil



a : s : v - 0 1
naureunMiniuuaznnlienwadu thdulisannusouq uaswaansudanay dauves
o’ CY H Y a o’ 4 @ Jd
iniuiiada ldnnuldensauas luduldlunskdmimenuaviniosquias
' a a -] . . s o
5. NQUUNUAITUYUARAIAN (small-fruited mandarins; Citrus madurensis)

ﬁ v 4 a -3 -
UNQUU ﬁznwmmmammztﬂaaﬂﬂauN

t
A @

213 ngudnleuazinsnnin (Pomelo and Grapefruit) Feaeasilafifidnyas
mangnmansindiondeiu Tasmmeddunaznsofy uandduassiiduledadulng
wazudausand udnsrinaiinsaudnnd

1. d&ule (Citrus grandis L. Osbeck) iiuduiifivuianaiilngfigaluussm
ﬁwszqaﬁuv‘l"’muﬂﬁﬁt‘i‘uﬁuﬁﬁ'luwn?au #uTewisoaniiiy 2 vila

- sildffifonadv fsiianuitnlesidudnin 0.08-0.10% uazyiianaven
WReaiinsananun 1.02-1.93% Sasidauveninig : nsn 0idy 5.6-17.4 ° 1

- xﬁaﬁﬁt&awaﬁﬁuq fixovazadoduduTosssum ondudnuasdvouiionina
anilaunTsiiuesd laTafu Suildidfenaiddusvmseudedunady wufduloflgn
dumstrdungiidusuiamnomlszmeine Taus Wuguranae sazvrud dudu

2. nsW§a (Citrus paradisi Macfadyen) Tausuiialunyinizduide
azuan dnvaznandoiudulonaudivnnadnni undalgnegiisgdaeia sasuea
91l A2 wazernsudnn insvingauta 18 2 vilade siiafitiilonadv 1aud Wuf
W§% (Marsh) unzwiiafiiionaduas 18ud ﬁ’ui’ﬁms’zﬁy (Star Ruby) uaz3letsa (Rio Red)

2.1.4 nguuzu1 (Common acid member) iisseveenilu 3 nqu dun

1. taueu (lemon) (Citrus limmon L.Burn f)) ﬁﬁuﬁuﬁaaq'mmz’iuaamm
szmeduide Uszmalnodondt usuinis Snvaisnaidifvaeumdes waoniSer dnvae

fisuFanuie dnnlmomayugety Sendr duila 18un Wugy3m (Bureka) uazaeun
(Dorshapo) ‘
2. lad (lime) (Citrus aurantifolia  Swing) Tausuiiaegnis

4 E=Y L} 1, - A H I

azuessniRvumilovesdufs wain uazIne witeen 18l 2 yiiade silanlismalSed 1aun

o o a a ¢ &4 d aw U4 a da - o - o ]

nufnaswdoulal vTedingiu lail uazwiantisanu ansazmiounsuimig 1l ua

g o deda (K '
iiefisemau finsadles Wugiiiomlgn 1Aun Wugduide wiehaalai
i 4
3. Fasou (citron) (Citrus medica L.) walinldennun quiriidmauiosiise

y o -3 a o (] - A °
niaia uazwdaun doninnuls gl wu nldenuydy uazhvuy



22 dnvawmangaumaniveady

‘ o a o g & a J ] @ [

wadudaiiluwauuy berry ¥iia hesperidium FasSgiuanainduvesslilasass
a0 a " oAy ‘v d 9 A a o
i wszina 10 Nl (carpe) B1ANIMIBTBIN NINWANTBY iFeuARfwTluenay
dewsgsounnunaia (central axis) MINAIMIYBINTITAY (ovary wall) mondsnisaana

G.I 4 L o o 1 4 L) . A v v
winseialadui dawvesnissleznlaeu Tl me3miu (pericarp) viiogdaniu 3
4
%u (Ting and Attaway, 1971) fie (A 2.1)

1. 1onTam13u (exocarp) Useneudrdauniunldenvesnaduiionii Waiila

} 4 9y [ vy
(flavedo) Suuengaiilusuvesdfinoiia (epidermis) AfiAIAAR (cuticle) uazfinominiu
. i o o A )
(oil gland) luvmzhwadisouegruilsriinae lswarad udilonagnnas lsnaadas
waeulidh TnsTuwanad uaziimsaradiadinanuaTsfiuesd (carotenoids) vhlviwadld
andnuaizalsssniug
Pl 4 o : s 1o g [ 4 - Q a
2. {iTym13y (mesocarp) umissunarsegdasinduien Temiu Gendueaiila
4 g y [l
(albedo) Whuiwadwan spongy parenchyma #9172 ¥utio1su1an wu naduidisamnu
Q' J 1 d 1 - : Y - @
HOSINUAIIMUNINNYY 19U Hadunee sununn 1w wadu Teunsdasou Yuilervdadiy
4 1 4
Yuveaianila wieAanuduiiolu
4 @ 3 a d A
3. 1ouTan13y (endocarp) Saflusulugaveunssmsy e carpel membrane vos
) v’ Jd a 3 4’ A a o ] 4’ a [] d
navHatues yadmisd 1 luvesuililleliniswaninvesna dauilesiinsuiuraduas
@ : .« o o { d : : v o

veedeennaeiiuguirdy (juice sac) Mimihiduazanii hata uazeasaeg dmsy

s o de ' a a o a a 4 1a o
FUUDINUY “ﬂu’z"'J‘NﬂaU(SethHI) INANNHUIVDINAD 2 naunagaanu

Epidermis and wax

Albodo
Flavedo

Locule or
segment

Juice vesicles

AM 2.1 é’numz'[mm%ﬁwamaﬂ'u
11 : Ladaniya (2008)



23 Yuguilgehalszmalng

msﬂqnﬁmﬁmmm'luﬂszmﬂ‘lnuﬁnm]qn?fqamw'ls' TavilgnludanJamasysel
Foalmai uws i Foesw iSudu uazdgnluanmau TaomsensesdnIngidhufuiis
quAAna1e 15y Sl aseys uasuon dudu fufdudemauidgaidunisé
Tudszmalng 18un

1. fuunaunes nisuaanes ti'lumuﬁ’m{ﬁﬂqnﬁu%«a‘u'luwn%’w‘Taswu?
dnvazdrdulng nsaulng Aawaneuden Wrandathunar vinarathunaie uad
sa91Aa Dsamanuda ulmodudabideoynsdudet lidsanfer fagiugniudes
maenaanddudvmanusssuahild qmunn, 2547; nlsinl3, 2544)

2. ¢ dunaa duiuffudomnuiidgeiuinluwauas veyuidiow siia
WugRasunldenine Genhidunedre undalgnidufierneun siafinlendeudrimun wa
Ingj fignyuidniles Goniiduneuu fisamamnhunan livanane @ulgndunnuine
WyuuUN 1190370 enenies Tegiiulgnduinnuadisda unsigy uasduiivazain

amnsonan @ miugfudsmamdidonlgaia I ludes Inodau ngdhuiugure
ua Mwavuiahunansudavuialanswvaneudenauuthudnios Aunasiunieh
dnfos fuldeniidemiidiiuis dnvazveudenuie aeu endiw AaSeu fidideley
mies niamdeuduidiorgnmamile ienaddy sy misnduwne snos drfativig
du s savdnaneunBoadnties (e, 2547; ulsanf3, 2544)

3. duSuesd (Fremont) Wunufganauvesdundan imiuasiugneswny
maluFgonia udldsunsdrdenuasiannainiug uiguadvedidio imniudumlign
TudszmaInadiodlszana 20 1 wuds Tavdgndunnluwaniamile 18us Soalns uns
a318 ezt vinana Indifsstudulismnu nldenseudrimumazmiion denoin A
nlfenvyvszuaziudduduni enendhanin sanAnuennfie findunex Qnune,
2547; nlsuf3, 2544)

. dulsquduiufilgnnnudaninnldvestsumaing erwssdinduly
wvesdumetiine niedumesezar Snvaiznalndifseiududomay uaiasdeiy
rondnwaifieny ilouiy iy Whidinneann sananmumavesnSeadndies wa
deundnznldouiludmdesduonduduilgnluvaninldszidiesnd@ennn nlden

aeu wozinauneundeduiunTeduneunu (gnane, 2547; alsnl3, 2544)



24 mmnfamanlasgammmdimaiuinelvewalinszgadu

241  mageudeh
y ] ]
asgyinimondimsifunouiluaumgdngindidaninudoniodenady
y ]
szuiuamaiuiou (@ova, 2528) maznigydnimin mldnaduiiied uasfizilin
v . 9 (]
whasulil (avle, 2534 ; 93uM, 2541) Tasa lildwadugedeniuiies 5-10% e liwadion
[ 4: ay o o
ANULULTBaAal Ta1A A (Peleg, 1985) nldsnwautauazuda i ldennldensin
(Wardowski et. al., 1986) a1sszianluindovdrveswnaliiviefa@ifAa (cuticle) A
i 4
sssumaiumumdngylumsnuquarsgapdanivewalld TavAavewa lifiueduidla
b d b 4
Thiwazemming-dhosn’d fie 1hnly uazioudiara ed1elsiam shdsemnseFuinuds-
a aa " @ P @ o o, ]
800 NAAMa 1RIvuiu Famondamsiiunenhnluvesna e lla msgaudnidu
[ a J ia aa a
vgjlufntunfdfia (35N, 2541)
v o ' 3 v 4 '
Heduniinadensggdoiweswadundmsiiuines 1aud
[] . : la [} .’ i []
1. vwawa malimiivinalngeeiituifanszmenieen l TAunndwalind
-] A - 1" v 4 1 o 9y o 4 '
vuaan uallsnlSsumouderiminimiriuuds waldvinadnssggidaninnnnd uag
A \J L] Bl U L .’ 1
i ldiFndiwa llvunalng 05w, 2541) wudorrunsggdniwesdunguununeiu
A : s a : L. 1 1 4 1
Falimsggydnihminfatuiumafunivinadnnnaiwaduniiviiang (Ketsa, 1990)
v Y ]
2. anwmnvealien maduilinifenmunszggdninnaniwaduniinlien
A da 14 a0 a o da a4
1 ifesnnkaduniin/ennuszliswauthnlung lusassrdunaduniin/deninee
z a - ' a a o .’ ' a
fifuveiaiila Anwnnivilidszdniamlumsflestumsgaudnilddni @3,
2541)
: v o a o’ J 1o
3. awdudninsvesema waduiinsggdnimasanaiVuegiuusseime
v a A o o ¢ Yy  a ad a A o oo ¢
movsnhilianuiudiimsinmiseiiosls lunsdinussemaseus lanududuinigess
Yy
mlinaduiingydnintesas
aa o o d 1 a o .’ : a J
4. gungil innuduiusesnlndFadumsgadedi migydaiesiuiu
4 a s 2 4 & a a 4 b ]
oguugiimousnmugeiu esninigamgiigessiimsndou Tnaves luagaihiniu
P : : ' 9 2 a 2 o
Temai luagaveninsngasenvinaauzveunal llegluanuzunaisfinniu anudu
4 F 4 add 4 Y o wmya 4 v &
Tovhmelukageuaguugiiiiuiu uanawdulethiseuq lildmuiuay dnfunau
1 ¥ O’ 1 o ﬂ' z 4 0’ L
uanAnveInuaY lohssninwaduiumeusniunugavu Teman leviezesneinwag

| " B :
mousnladinniu manuinyvadunlsnruqueungiilidwaz minaue msiznin



an 1 - : o 9y ad o : & a [ [
qamgil liasfiwadussggdoinnn uazd Iaamluiinuinunduunzdsiinadenisnii
iieveswadu (33aun, 2541) Taomsduinuwadudomanuluanmimnzauiiqungi
10 arnsaFuawsanuinywadu1dnnn 1 ieu (Tongdee, 1988)
a o’ 9 :
5. msiieauauka awsansequmisgyidnivesnadyuiniuld drsee
o o a d o v o 4 4 o o
mannadnnsuhaesuvesdIinminndestu Mldilewedudaiuoinmalasasa se
& P 4

mldnaduiimsgoudoinnniu

242 mvwle

amsmeladumsounlamuaisineuaziinadenszuauntsaunuedduniely
wad vaziinalifinsniy@uTameluwadvesnalifeldndsnuge dewminliiisan
msmolege edanmsinigiuTadasdasmanolaszdes anas uazvzsﬁuqqfuﬁﬂ
ﬂ%‘"'wduﬂaﬂa‘lﬁ't‘s;uqn msmelwesndanamendimsitudoaiunszuaumsms
Weunlammeduail iendandsnulaslfasemisie milulana wWasulilleglu
sUveswdanuinil fie adenosine triphosphate (ATP) tieri1 11§ ufsnssummeq mld
adeI0f1ssFIneg 14 ﬁ’qfumqmnﬁﬁnmsmv‘:"mmmmmqﬂﬁanamunﬁanmﬁu
e ﬁqfuﬂﬁﬁuﬁm1mmw'lmﬂuﬁ1ﬁq; (@3N, 2541) msnmwled 2 uuy 1dun

1. msmelsuuui1§eondiou (acrobic respiration) lunszuaumsmeduniily
d1ii53n Feasemsgauldoulfifundenudmiv1flumsdisdia nszuaumsiiy
UjRsneendinduiicisemignesndladihuufamiven laoenlad uazufneendiougn

1 4
1 hnl§ifenlddhniunendsnueenin faauns

CeH 206 + 60 ————> 6CO; + 6H,0 + Wy

iiesnniyazaumiTulansa B3 lugilvesamiy f'mszqﬂﬂaw'lﬁsﬂmi’mmﬂq‘lﬂﬂ
Tavorfoioulanfos luiaa (amylase) uazuoamme (maltase) AyuFiIATIaz Ty
a Iwlensa B lugveshmaglnsa Fusadvesiivennsanideon Widhnimanglna 3
wqneend ladruituazsesnnmueidudnn (i, 2540) laun

Glycolysis ﬁ']umsujﬁ'uuTmaqnmﬂuﬁmaﬂqlﬂﬂﬁtﬂunm‘lwﬁn Fafatuly
1y InnmaSuveusad Tavihmang Tnassgneendladilumssg suluiigaiad

a . : do ] a P @ a
nsalngIn 38 glycolysis Huduneuvesmnolsnda lilfufoeendiou vanldsunnio
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glycolysis Ain wisamluzilves ATP uaz Nicotinamide adenine diucletide (NADH) i
dedhgnszuiumsmeneadidnaseululuTnaeunioes 14y ATP

Krebs cycle 30 Tricarboxylic acid cycle (TCA cycle) 1§5e11u Krebs cycle
Aadululy Innseumioveusadisuidam Wumsnldounsalngdn i acetyl CoA
Weswdatunsasenan Tauedaniieglu Krebs cycle Idiilunsadinin nimfunsadaines
gnoend ladunziomymivendasen lidluufaniveulasen laduazndvuuiiunsa
eonanTauedandnaia lendeusy acetyl CoA Turanalmidey ufiamivewlaeenlad
segnianilasvesnin uazii NADH uaz FADH, (Flavin adinine dinucleotide) Rady ¥

udhgnizuumsdwneadiinaseu

sTumigenendidnasou (Electron Transport System, ETS) NADH uay
FADH, finntulu glycolysis uaz Krebs cycle wrqndadedrldlu ETS luibery
TuTnaeueio deldiRanumeindInfhveslsmeuiy anusedndilszgnl$lumsadis
ATP 1 uag ATP aunsavi 9 lufenssuug i wozhisunsumamelaiidos
Yufaeondiou Inuuﬁaoan-‘ﬁmuuzqn'lﬂu'hﬂums%’uﬁtﬁnnmuuaz'la'[amu‘lﬁtﬂutf1
esomnluduneugaie

2. mamolsuuyil¥eendiou (anaerobic respiration) fumsmieleit lildufa
pondisunieldifisadinidos Taunsalngdn (pyruvic acid) #1890 glycolysis a2 lairiu
€1q Krebs cycle uagn3ad lhiflunedadled uaziofiaueanssed luiiy Suni
N32UUNMINUN (fermentation) Fuslumsmelsuuuiidaiuluanmiiivfinaeendiou

a1 lusenamafusnu Aseuns

.

nsalngin ——> uedinalan —> (Bfiauoancsed

aaa a 4 4 a 2 9 ' ad
UfATnrszifaduiioussmmaviasendiou Fessildnmsdioneadianasousn
’ a d u: a ada 9 a
NADH uag FADH, 141q ETS fiatu'hi18 msizmsmielevesdsiizindesmsesndiouly
: A o ad o 1 a : 3
Jugahaesuedidnasou luvazifordunmsadie ATP 019 hitfatu msmelaia
y y y ]

aszuIuMsgadudans1z NAD' gn3aae lileglugil NADH visnua dniunalifiegnield
anmussmmanviaendiou siuiludesmmuessnniduiiie 1 ldndsnueeninly u

y 9
vaizRoafuszdesnyuidoult NADH ndusiilu NAD* il 18Taons1dnszuaums
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iinwlaounsalnginidhuediiad laduazienuea hnlgiseniiufamivenlasenludgn
Janildessenimiouiy NAD" uedviad leruazieneatinaiussazauihulfnannn
Funnzdhufivaona 118 stz iifanduiazsanangus Tna hiftalsaeida
Fuiunalilszian non-climacteric  #usasIMsmivly uazmsnAaeRaud
(79931, 2547; Vines et. al., 1963) ﬁ'u'i’unmﬁem]mmwu‘immﬂmsmuh HASMTHAALD

Fausudatuion (Phan et. al., 1975)

desadudunadeuniinanenmimelavenanna
fltvdunadeounoueniiinadedasimsmulivesndanaiiog 3 fledy fe quuqil
AuIENOUYBIVITIAMA UAZANUIATIANINIENIN (333uM, 2541; qTAs1, 2547) Tledy
i 4 . . ]

1 o v 4 o a Y
martiduddrfgdemadviovwdanaduediann mazduiledonaansoniuguld
MU AUNUNAAND

a ﬂ Y 4’ de o & P a J 9 o o
1. quungll WuiledoRugmndagiiesnnidlegamgiigayussnszdulisaiia
E=) - £ 4 J 1 3
YBAUUUNUBAFUYDIHAANANTINTIAVIALIGIVUAY ﬁmaﬁﬂﬁna'lﬂ'téauqmmm%‘wu
4 o o - [ < aaa A o a ' P
ayMsnuinuIduas nsnlasuulasdasuisvenlgnsoniieanngungiiiicen Qe ¥
o L 1 o o aa & : - A o oQany Q’I
mueedanduszniedavenlfasomilafigungiinii wisdwdasuienlfaseniu
P ao ] ' o 4 o 4 ) P a
fiqunqiidiniieg 10 ssruwadoa [0as1h (Ty +10) /Sasih Tq Taena liiiegaingil

J @ : \J \] -
qavu 10 ssruaadon Sasnismioleszdrvulszana 22,5 wir Tugevesgaingli 525

] 4 v v
oI uTFUY duNQUNQNGINIMTUN  30-35 BerIraIT uiNdasInIme lsesiny

: 1 ﬁ' L] L J 0'

qa¥u udvzin higanmindaiin Qo A1as

2. dalszneuvesussma mafusnunaanaiguugiidmiaunsotanignisng
$miovewndarald anIMYeIUIIIMATIAINTIBAIMUABIYNITINTINUIGYBINAAND

(] [l = o 1 @
mszaulseneUveussINIA Wy sendisy uazmiveulasen luassiinadednsims

A a o 4 A o ada " v oa o a
wwly lsannrdanamondsmaiuneiddidiaey duimanielelduficesndiou uaz

(-4 s d -4 a 1T a o o
mounaniuoulasenledegansanal minunaeendiay hitisamedmiunmsmeleeei
WiRamsviaeendisy uasiimsdunsiziuedian laauazieniusa midnaanalindu
wazsaAnalng
- A A a 4 a - -
3. ANUTEMINNNIININ BB NFIUBNIIINALIAUKND NTBQANITNUNISINBULY

y
finansznudesasimismely uazmsidenanimvesndana Aniumsigiandans
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d d @ o awva s [ A P o da
wuneRiuiludenlfiadroarussiase i eaannudomiouasinuguamiaves
a 9 P
waawalRUIUNgA
243 mIRduN3d
a 4 9 a s - a a a
nsadun3dlumaldas a3 luuaf Toaveuwad nsafinuinnie nsadnsn uaznsa
9y
nan asadunidtinnudinglumslfifhdumeiifoaludunsudieg ves Krebs cycle
uaztududuiiavesluagaduq wu nsaueli lunaioyiia uazliunumddgdenisina
nduuazsasiAveswa 1l Taoia T luvaziinalidgousziivsuansasgg i ldilsa
E 4 ]
137 uazmendsmanuifenlinansaszanas iflumsiznsagmit 1§ lunszuiums
[] b d ) v
wiwle niensagnulaou lilifhnhmawediuemisazay nielfifumsdsduvenljise
I - Q’l - el { ’ 4 - -
A1 Aniunisifasamanavena lidiunilaeinnisanasvestSuiansa (Ulrich,
@ - a a2 A 4 A b= - o
1970; nea, 2550) dmTunadunsadiaineciivTinannauiionaun AdSinansadaine:
v a a o
annsdszana 2 u 3 veswaseu (M3gns uasfivg, 2545) Usuansadunidveanaldy

aszQadunansluaise 2.1 uaz 2.2

244 ima
waduduna191l521an non-climacteric n1silasuutasniondanisdunelss
= 3 9 o’ a a o d v 14 .
avuies lunadnimasivesznlaoulhilunsadunidane ud hifinansenudengainn
. v e ¢ d o d 4 i 2w
vosnaduedruauya lunitsassdriuesisudvesvssudsfiazarnir1dnsad e
4 4 4 & 2 2 3
refractometer oo luwady iefuinu i emlimumgunmsgaudoi
] 4 o ° 4 2 a 4 a '
seramsinuinu Mldnnududuvenimiageiu Tum, 2541) denaduFuunseiing
& 2 2 4 o = ¢
afrahmamuiuiesq luvaizilSuansaaaas waduidsamaueig 39 dlardd i
9y i 4
v 1 o 1 1 1] J A
dasrdanhmadensamiiny 8.0 wadulisanfereunnuidntesdmadey hiveu udiilona
d o O a 4 4 H
fudioganntudasidudnansiviwih walisanauiu alfentesas fnaceuvey
g A A d ia 4 H
VINVU (WUAT, 2547) ilenadui¥ornulivuiamuiuilSunavewdanazainirlduas
= o’: a - G’l i -4 v
Ysunansananuan lninsaldezanas TasilSuansanamuai Inmsaldszanaaing
a d o y e o a v ' a
Psmnavewtanazaoni1a aniuraduvinadnsslisannuniwaduvuialug nmsh
a d .4 & a £ 4 44 4
UTunmvssndanazawirlduazdsuansaninuan Inmsaldasasaiusuianmuiu

: o da a &
WesnnanuiesvenfSinaniiiieglurwaduiiuiniu (Ting and Attaway, 1971)
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1513 2.1 psadun3d lwhAuuasildenveswa liasegadu

Juice (g/100 ml) Peel (meg/g dry wt)
Variety Malic Citric Malic Citric  Oxalic Malonic

Orange
Washington navel | 0.06 0.56 0.02 0.01 0.11 0.02
Washington navel I 0.20 0.93 0.02 0.01 0.10 0.03

Valencia 0.16 0.98 0.02 Trace 0.13 0.03
Tangerine

Dancy I 0.18 1.22 0.06 0.02 0.15 0.01

Dancy I 0.21 0.86 0.09 0.02 0.20 0.02
Grapefruit '

Marsh (Calif.) 0.06 1.79 0.03 0.01 0.06 0.02

Arizona 0.04 2.10 0.10 0.03 0.12 0.02

Texas (pink) 0.06 1.19 0.08 0.01 0.08 0.02
Lemon

Eureka I 0.17 4.0 0.04 0.04 0.15 0.03

Eureka II 0.26 438 0.02 0.03 0.12 0.04
Lime

Palestine sweet” 0.20 0.08 0.04 Trace 0.05 0.05

*The pH of this varity was 5.7, considerably higher than orther varieties.
11 : Kale and Adsule (1995)

1319 2.2 gainmi Iasumslu 100 nSuvewa liaszgadu

Sweet Orange  Grapefruit Tangerine Lemon Lime

Water (%) 87 91 85 89 88
Calories (%) 46 32 53 29 30
Protein (%) 0.7 0.6 0.8 1.1 0.7
Fat (%) 0.2 0.1 03 03 0.2
Carbohydrates (%) 11.5 8.1 133 93 10.5
Crude Fiber (%) 24 1.1 1.8 2.8 2.8
% of U.S. RDA (2,000-calorie diet)

Vitamin A 4 18 14 <1 1
Thiamin, B1 7 2 4 3 2
Riboflavin, B2 2 1 2 1 1
Niacin 2 1 2 <1 1
Vitamin C 75 57 44 88 48
Calcium 4 1 4 3 3
Phosphorus 2 1 3 2 3
Iron <1 <1 <1 3 3
Sodium 0 0 <1 <1 <1
Potassium 5 L S 4 k.
#ian : Rieger (2006) SNNUARENTIIMS T U 1§ |

wmagm nnw
S1T I
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245 i

SmiuduTonsaueanaiiin (ascorbic acid) WueyWufveniwaien Tvaiiauiia
luntsazanir 18Ssaunsogad unznszarwdagiiiededisn luiremeldie wunnd
AvuezATUIANDZABUNYENS Imtudwuinludnuaswaliaa (e, 2551) Faiiudlu
wa liffieg&a0u 3 1) Ao reduced ascorbic acid Feragneendladlegluzild 2 Ae
monohydroascorbic acid ¥« liiefius uazgnulaewlahiiugilfi 3 e dehydroascorbic acid
(DHA) é‘temﬂqn oxidized eo'luiflu 2,3 deketogulonic acid #ehifimuiAvesdiniiug
FniiudluwaliduIngeglugives reduced ascorbic acid Yszuia 90 ulesidud
(939um, 2541) msgadeimiiudernfaninaisihnuveseu lmivaiwsiia (¥u ascorbic
acid oxidase,polyphenol tag peroxidase ﬁﬁag"luﬂa'lﬁ wazermRanINMIBendiadu ¥
Nildiouland udii Tanzmin isu newas fudausalfnse odrelsfiaw nsadiadn uaznia
ndnezdudimsaareiivesnsauenneiin1g marzfimniadiy chelate Aosulosouves
Tanzi01 1318 wenaniinmagauieiieennnnadinh Wimsggduiniudnniu dnfu
mmduimmady B luansiifamdudninifimnzay venszsreiaunauanlud
daravinuquainia lavuims 19dqe (aova, 2528; 93aun, 2541) Wnasmiug iy
vosrndundueeisuifiedilszana 40-70 fiadn3u/100 Haddns shdudu uaslumaduiny
1993 Uagilszana 20-50 Haan3/100 Naddns ihduiy (Sinclair, 1984)

246 nIAuellY
= a (] - o ] 4 o o’ - | K
nsauell Tudasziudiulszaeundidgegluvesudanazaionii Tunumdos
feymolumadiufunsadunidang uaziiluesdilsznouluTuagavesTusaulunady
a a : c’: a 3 a a
Usuisasausii TulwihAunlasunlasialud il uauas viinrasaszozinainis
w3gAu Tavesnady naduwug Unshiu Tuilsemadiju uaswaduaainesisud unuaiiu
- | o Ul £ A - J
uaztaveu lulszmadad HSuavesnsaueii Tunsau eglussdugudionadgszozun
ud linuluwauzun (Ketsa, 1988)

25  @13nAdeuRd
asndevAuiumaniin 18linsNanuas 14l Tenlndununds Taoiunld
< L e - A .’
wdeuHvenall iy du uetila I uilie uazuziWema ieyzaemsgaudo

a (] .’ a S o (4
PONIIANAAND T INIT0YI0aANISYYiFeIveIndanansld 30-50 1lesidud
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o o a LY aa o : sdd o
(Msfgyguazeninan, 2551; s3euR, 2549; avlsuasiisen, 2548) Aniudeldulesiduanis
o’ o 9 o -'-l’w wada Aa a o - 1 P
goydniminvera liiudlamunianAvesmsindevin uazdilinadenmsuandouns

1h-eenveuiadie (15, 2547)
Y 9 a a aa - 1da a
Anuazwa linawyialiaisdszaeulsziananandevegnisniusssuyd lu
] y
FTUIINTTVIUMITAMINAIM AU 19U Fuasumsdwihnnuazen mldasndeu
= 1 1 - 0’ 1 J -3
Hwedwernel dwwalindanageidod insuanaldoundelduniu finahidery
y 9y ]
mafuinndu dnfulalimsndevina ldueriiadomsindevdm ldnnnsssuma
- A a a o S A - a a 9
niamisindovdaN lAnnnsdunsied ilenaunumsindeuiinusisunavewald 4o
o’ P 4 o J 4
aansggdni1 uazyzasnisuannldouniailesas s ldemafuFaunuin dui
9y [
Aosmsvesds Tnn vamedmdnyaizalsing aauniuan walidior msldmandevnadail
a o a 1 ] .A’ a 4
UszTominudou Ao litmsniidadufavesnald vy mssiudest uazmsdgdunid
A @V - ’v 1 v o/ o
dudu Gaunsanausantumsindovda 14 uennniidiersdiaufunisdndulsn
o A o a a J .
(quarantine treatment) iioUSuilgaIndidlsz@namavu (Baldwin, 1993)
o A a A s - o
umumdifguesmsiadeouds Aemsaanmsggudoii uazaanisuanildouuimds-
& o a ° a a
oon the Iilidasinminielvdas daudeidevesasindouns Aoy ldwa ldlinduuazsana
a a a a 1 P a °
Anlnd Tavh I Sunaufaeendisuildlunmsniolvanas dissendiougmirlidlums
a [ o ¢ a 4 a 4’ a ]
molasunua Wsnanamsveulaeen laanislundananmugedu damsmeoleuuuly
a a g oo oA d a J 1 9 a a a a
1¥oondau uazlimsdunseriuediad laauaziomusaiiaiu denaldifanausafinlng
a o = o aa
(qAnduaznaiz, 2549; 93N, 2549; mvouaziiier, 2548; Mukhopadhyay, 2004;
. “ Qo ] y A =
Hagenmaier and Shaw) damnsarinnlflumsissqgaamvewadu Tasduidiaiians
tﬁeuqmmmzﬁﬂ?mmmmuanmnn’h 50 ppm (WBIASHAZAUL, 2550)
- (Y ~Q -4 J 1o o v A a a
nsuasunasdasinsduinudi-eenvewnaiuegiuileiondn Aearandevin
wliflagmusssunaidvewa lifldinadeaiivsla dimduwalinda lildndeuraee i
i  a . H 4
Aamwusssumnanauawad (lenticel) alau1n1 (stomata) uaTIOVYINA (stem scar) ¥4
ﬂ [ o da - [-J o D a -: & - a 1
duvsmundnifanisuanuldsuuna msaanisuanuldsununmfavuiiomaniovd T
A' 4 o’l . ] ; = 1 [
wiuiludaiu (barrier) M liufadueen ldoniu Tasamumuvesmisndevii lilyilesy
] ] k4
dirghiikadelSunaemaiid 1y lusaliionus udsiiavesmandovAauiiuileiodny
o 1 L] L) i = L a o s A L]
dedusu msldmsindevdmidusdu aSoumsuduuand'lu Inseiadu weri llindey
a 4 v @ 1 - a a a dd &
Aananunuiiu nunmsndeuimnidhusduanlSinaeimaas 92-98 nlefidud dau

a v 4 oy A a J A Q v
TulasdladuanTuimeiniaas 78-83 nlefidud dsefualdiuiievildegluzilves
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awv o & a a 9 a a a o a J A
dadu Wemsiadeududs Inssad nvesasindeurleziigiand avu ieesineynin
E 4
() = @ @ A - 1] 1]
noair ludtaduszmonie lihidferuds Suilusean i unaruidr-eon 18ie uansld
o T a - a a @ [ - a " @ 4’ []
Mmunetiavesmsindevdiinnudiiguinaiinnumuvesssndeuds uananmsil hild
@ . & ‘ YNd ve
fumsdurinudr-esnvesloi msiemadudi-esnveslehnsvusgiuanunuivesms

indouR N yiiavesdsinaouAl (Hagenmaier and Baker, 1993)

26  yHavesmsindevin

Hapiudimaianngasvesmsndeudlesnndmiionansfnnnmneg msndeu
= ] o o v ] [ A L Qs y a (] (]
Audazyiialidunauuanandueen il Findluauduvesdnaa daulngiilszneudae

() @ A L] v g 13 s v Q'I
mIvmesiapauiu ehemnianavesesusazyiiauswiu laonag ldasmdeuda
. de v ' ' o - 4 o o v .
fidunaundfg 3 dou Aedmiiiiumsndeui Tavasssaindlu Tuiu @nhazais uas
Qo a - A o .’ L L » a)
msdad Iduenud duih i luiuuasiwaus iy ldednons @ivuasiise, 2548)

1. mandeudan ldnnfy wu mdyuwand Wumsndevian ldnnfaly
vo11du (Brazil palm) uindiiiganwd uazin1iiludiunauvesmisndovin dau
ngjiinmgn ualianuiuamm hingaasneendis Sninnlfumusaudnlumsindevin

a a A (] v P~ a -~ a A o o - [
HaRHaUNYANeNIdioen daumsindsuan ldninfivriiadug dniduluiusinis i
> o =) i & LY o 1 = { £}
iniuyriiace Fluilsgpiulineianngasdeg dumaadovianuilnnld
a 4 v 4 & o o
2. muedevAIn lAvindad iy vaudn daldnnyanss ianuiuanageann
o (] a a ] A a
vanuidudiunauvesminnfeudmnyiia ualideids fiv vzuganensenldiilendana
Y
samnuniesdundifanomimarvesniana vauanlfilumsindevdwdanadseenlyl
o 4 4 o a a 4 o
dalsemadgiuld uaz 1dTuanuiisuganadwdssilumsindeuAaniinnunena
- - a [] 9y o
iieaninindoudd Iddeosudasa
3. msindevuAanni ladou (petroleum wax) Huveamndedi ldmondnn
o e w - [ ¢ o ' A & a
asnaunihiudl Tadon iy wisWunnd Tanvaziiluvewdsdvn deuju au hifinau
annseswiumsndeudnfisuasdalla
a A d o o v a a
4. mandevidmunnddunsizd (synthetic wax) 19U wedienidu
vy
dunsizd lAnneiau lisagn Semugumsgaudnil1ada ianiunahunan
4
usnumiudiannsamismsindeufmmuauidvesnsazaw1dilu 2 wila fie
[] i d 9y
1. mssdevddazaisldlni asindevdlszianiissuied uazdeld

9y v
audeusisluman iunts iasiumsndoviaee naunsduegndmdvesndana
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o ' v a 3 o ' > @ o’ o a - a a 4
t1suAswegAeu inviuluiuse hisaudannh degliutionldmsindoviariiaiaozae

vy v
Hnnnnriandudiasu

27  ;muneteviIdnTunady
A ad o - - " @ @ o
esnnmaduiifumennnnduiin/denanisnuazguiia nszuaumsndmsiny
d' L o : P (] Y = = - 4' (] 3
neavsdenildni fulsevevaensiuanisnesn wasiims@umsiaditiesovin
I o q ¥ o a o q ¥a o da
azoalddistu dwai anuiuimausssunanely uazi Iifasesunaang nin
9y v
&u middulinsgydnh Widlufiveusuvesdus Inn (i3, 2547) Sedesiimsindoudana
A -4 4 o 0 q Yt 4 o 4 P4
&u ioaamsgadni wazaanisuannldsuuimdr-oon mldliogmsinusnuiuiuiy
\
vazlidnwazsinghdus Tnndesms
- o 4 1 -
TusdnmandsvArdmsunaduiuninmsazarosdu delidunaundn fe
-} -~ a & Ya - o v o o & a
waudn indeuAwaduie 1iaalauaslinnuiuni uawandnuldswdludiadiedna
. @ v z @ o o : . 1 @
Fududaiunusuge nieduiadui (Hagenmaier, 1998a) aAounldlin1sNauIas
a av w a a J ] o a
wdovAniludiaduvesmiyuunndg nie wedenauundvuinly uatligiuldidnlduds
4 i - "
iiesnndunuguaziinansznudeduadon uazaulasansvesduiTnn
- a a ada 4 a L4 o 4 a
mandevrmadudronedenauuing Il lasideuund miyuuand uaumaaa-
P av a Y (] a aa [] : o
wand ngndad Inadaonaluiiu ivu nsam@edn iemhdlian Yavaanmsgadoimin’la
a o [-4 d o 9 1 a o a ' -
A Uszauunamiveulasen laamelunadulesnii uaziiufaesndsuinnniimsindeu
= -3 -} a (] d LR v o’ Z U] - a
Aadusaudnniadu diaumiyuunndssilesiunsgydenilddniuvaudnuasned-
ad .’ CY a - a a 4 a ad - d 4
Aty uaznsgydniminves,fuiindeviidveend ladwediefidu nTemiyuwang

t':’ei{uaq'ﬁ'wﬁﬁ uaztSinansaluiuitl$idudaunaylugasdo (Hagenmaier and Baker,
1994)

H K G /d o
uaadaaunguauansasenld leiwudr-eon'ld Uszana 55 wlesigua
¢ ¢ ¢d & a4 4 a -~ ¢
voImIyuwIng uazalszana 30 nlesivua vestine naduiindeudsunuadaauing
¢ a A . a ¢ o '
uasiIng viiaduq ived Asveyldunaeendisunazmsueylasen laasuriudr-ean1d
a o P} a o 9 a o 4 Iy a o a
anTurauanuiegaligu mildmeluraduliufiamiiveulasenlaadeouasliufasendisu
v "Ta a aa a J - d a a4 a
110 dawa I hitfanauuazsananalnd tiisssnuaufaeendiunsamaniizmeluuy
liildeendiou (Hagenmaier and Shaw, 2002)
i J 0o 2 2 [ - o Ll a é =
AUAMDU vonaduiinlsmilsfaniondimsinfoudd 19U s89A Felinanseny

1 o

Y o d 4 o ada y o
”'W'Iﬂaﬂi‘lfni?nfnﬂ 1“513Na&”ﬂ1UHﬁQﬂ15lﬂ‘Ulﬂﬂ')U§uU?ﬁﬂq Uﬂuﬂ17"1ﬂ1ﬁ1‘]ﬂlﬂﬂ
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a [ d d 1 (-4 U 4’ [] P (]
pandiou uazmouiamiveu lasen ladegansanal mnaudmmaii Wiannsedurud-
oon lAmilound sev ldliufamivoulasen ledazauegumiiulyl uaziiufaeendiou

U " v o Y a a - o d
agnelumady lidosamedmiunismels s ldifanzviaeendisu uaslimisdunsien

L J 1 -~ ﬂ' o -
uedian leauaziemusavunitlunady dewaldifanaunassanannlnd (Porat ef. dl.,
2005; Shi et. al., 2005; Petracek et. al., 1999) waduniiUSunsufiaeendinunioluna
viow Harzasmisaaisdlvesnns IsWad il Avewadudenalititien Indunossanades

A ° a P a &
a3 (Baldwin, 1993) uazslMifaseuiju (pitting) AeuldenvewaduiinnuAallng .
o a o a a 1 a 1 g’
UneziasunadunldarsndevanilusFumianiwang winnadugedeii 5-7

d o a a 4 a a o o :

e Hud AavziFuiied Hu uaze1eiia stem-end rind breakdown auniumsidenldans
-~ a o < a [l o a 1 a a - dJa v o
wndsvArdinsunady Sedeanesandrunaundnn ¥ hdusiiasdu vieundoiatu

dawv o o a a a 1 9 ' sd o
uazvinluanddladuiimsuausduaslidae arslisFunauegilosndi 10 wesigua
(Hagenmaier, 1998b)





