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| 1* 2*
pper- $ovay 89.20  88.70
1ol $ouax 0.07 0.20
mMn $ouax 0.33 0.20
Jushu Yooy 0.83 0.60
(i Youay 0.47 -
MIWNTLATA fitaunasSdo 100 nSu 9.10 9.90
Amasauaiou fadnTude 100 N3V 40.35  44.00
una 13y Nadnsude 100 Y 28.10  31.00
tnéin NadnSude 100 nSu 0.32 0.80
WOANDSH fiadnSude 100 Sy 18.10  18.00
S fow Nadnsudo 100 nsw 2.07 -
Wuad s Joy Nadnsude 100 nSY 200.20 -
il 1 Dadnsude 100 3y - 0.04

Fanfiud 2 fadnSude 100 nSu - 0.05
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1. Limonoid ﬂﬁiﬂ1ﬁiﬁmu1unéuﬁﬁaﬂﬁmﬁa Limonin Tavanswiafiudeugy
W30 Limonin monolactone $01ﬂ1ﬁsﬁmuuazunsnﬁaaﬂﬁ albedo Wdr endocarp
duvo foduuar 1ufady oz o ivadvedugmmarslusenitenseraumsuys U
rae fudremsfufundenisafinndou nsaﬁﬂaﬂ%utﬁaﬁuLaqu€ansﬂﬁﬁn1sLﬁu301ﬂ1u
sewdruusguaenadaiifunsa-arevesiidiaadas @15 Limonin monolactone
segniuilonniaefinawtou fudadae 1S awdiiSenifiars Limonin Famwt 1 S
thasawnui¥y (Hadzivev, 1987) Seuawtduduysena 2.7 ppm ﬁtéu1ﬁﬂawu§

Anwuazarfanuiinunnafeuiddiu 15-20 ppm (Tressler uar Joslyn, 1971)



LIMONIN MONOLACTONE LIMONIN
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MW 1 A5 LUAUULYANYON Limonin monolactone 1WiiM Limonin

ﬂm: Tressler #8x Joslyn (1971)
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#1fiud1emo chacones Svansaendliadusawnsoiudounduiyifiu neohesperidin
1 uddn 1 Batas saut§ U Ty Lanave chacones far1dansiatmifiadisanaud

1a8ys 19ufiu o dihvdrochalcones AUMTUANENIWR 3 (Hadzivev, 1987)
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drinwnasgumdaiiofgadiunssy (2517)  1dEReTianeeaidy
Wi irdmnedelwatifiegiuineewionfnerfudiomdsaoasmwindy  citrus
sinensis L. Osbeck. fidn dzorauaedn ieunssuifidens  dvdilonammintindud
AR dudersmmii Soa smoudedisyseasdee Sonquamazofuse novaig &
iduflogiumsuzussydosimunssuisns ifuouesemns  waednnee huitdu dudu
Tyt dndudom e ndy c. sinensis L. Osbeck. uaxd C. reticulata Blanco.

. &
INnuu

anyar Lamzveuiwatlia nflyase gady

5hyszswnaﬁaﬁﬁmwaeﬁﬂna1ﬁawnﬂumszgaﬁuiﬂucawwzﬁﬁﬂu 18ud anvon
Agufinein M mgunindu Assnmsuvauseyvoveymaiti fussfuseneriuwadnfe
duvoniinivad (cell wall fragment) oymalwiiu (oil droplet) Taswiminvod
(chromatophore) uazwﬁmqamo"s’ﬁu (hesperidin crystal) aqmmwa’iﬁﬂw'm
1Emvefiszuvauseseguldndiaiadofana 0.05-100 Winsiuas foniJondaudiy
cloud wuarifondmivaniaui~duin serum  du¥09 cloud uiduIzysENOVdIY
windovar 25 TusAuievor 34 inafudevar 32 1vagiaddovar 2 Laflivagioa
Sovar 1.5 uaxiir¥ovar 2 Tautiwiinude daumoetwﬁﬁuﬁaza1an%uﬁﬁﬁuﬁﬁdvu

arigiar s 205N uANEIYevanERE AU dudiy (Crandal uaesme, 1983)




-11-

#15 LRuAIRE T wa
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woviiwalivlingu iﬂvﬂoﬂNﬂqﬁﬁmaqﬁnvmzﬁuﬁqnaﬁatﬁuﬁa%uﬂaﬁﬁmﬁuﬁﬂq6qqmnwwuaz
aﬂqnwsLﬁu%nyﬂmaqﬁﬁwa1ﬁvsstnnﬁ ﬁmwﬁﬂﬁﬂﬁmﬁwn%uqmﬁﬁnnssunﬁiwﬁmﬁﬁwa1ﬁawn
Romse paduiifon sy Audnvue s uguiufi-wand was i Aamsusniu fuseneuuae
dwnd Sefuiianivensy  msufitaipndandryfuideshiihetin 1w
fadisuiiotimaned® (iududiimsussytwatiumsuefusdamsie et iiuns
douasmedimsitifunsufiipnfvans ing  edrarsfanuielittu 4 fannse
uhiiapnsgan fumuguintiwatiianfuase gaduiibu i ngiaonse (useing, 2538) ae
m51§ing 1 Fevue s L ngreuSurgeiua Rl %a%mgLiéuuﬁqnéﬁoﬁﬁnyﬂﬁuas
aghunduyesii (gum)  Saufiilndaugaanmnssuiowatitwarosliatdun g5 r3uuu
(carrageenan) ﬂﬁ%ﬂﬂﬂ%lunﬁal%aaiaﬁ (carboxymethyl cellulose, CMC) uay

1ga3ndinshalamBaivagiod (hydroxypropylmethyl cellulose, HPMC)
1551 3uun

g5 1Fumnifiu sulphated polysaccharides farmdanamsefuaeil
azawujuﬁﬂsﬁuazasawu1ﬁadwqanusﬁﬁqmuqﬂ 70 avrivatdod  waxthiaieatiuuwy
thermoreversible aqueous gel saoiinatnmsifiaiduuyy  double helix
carrageenan polymers uag 10 1 Fuavsr 1in polymer network i 3 8& (fifen,

2534)
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W THLANAYEN CMC USENBUAIY repeating unit 909 celobiose fo UsenoUHIY
anhydroglucanose 2 Wwianadeiu  uudaziuiagadwjigasendaddsy 3 wj uae

fiflve 1 w) Meias L auezneugnumiidiomimdvendiunBa  udasdienil 4

| CH OCHZCOONa ho OH T
2
o)
H
H o OH H H
— OH o}
H/ H H
H o

OH

H CH OCH COONa

it 4 gasinseadreveeanduend imdaivagiad

fan: 9807 (2534)

SAET 9 WS oMe axliauaeiiafidiaa Tunsa-dne g9t fe 4

-10 ugeimmnmilogegauaziinnunsinigaiinamifunse-de 7-0 (A8un, 2534)
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dvameinsaeancudeiladu 9 fo sxiintfiueard fordsunndounar s sy Suves

LﬂaaﬁﬂﬂkuﬁuwﬁﬂLﬂauaauiﬁzﬁuaq'(ﬂﬁuw, 2534) HPMC ﬂqwsiﬂsqa§1qﬁdiuuaﬁq

Fand s

( 3

H OR

R
- H
H
-0
cdzoa

\ )

1fip R fi0 H win Gz win CH,CHOHCH,

mwii 5 gasinseadiveevisasondinsiiaumsavagiaa

fan: quns (2533)

o ¥
HPMc SHwiiniuianauseanw 13.000-200,000  wazlimuvilavatodnsus
15-75.000 cps (guns, 2535) Sannilammneaufieerdnmtit iy emulsifier

. thickening agent Wax stabilizer (Furia. 1972)
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wwaidannsuse iium useamdnidiunisnaaesde 1. 2 uaz 3 W
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3. nanﬁsﬁlﬂswzﬁﬁayanwqﬁﬁﬁﬁ1ﬁ91nnwsﬁnuﬂu%n1u~aqﬁw$nﬂunvwanﬁaﬁﬂdaqunwﬂ

dmdouy

sl 9 M3 iasieimadRuaasdndravesuduiavesans tRunuaeinfilde

ar @ ar *
fladugadnyoniefiudveeidumtouiy

Source af SS MS F
Treatments 3 5.25 1.75 4,3808
Replication 2 0.14 0.07 0.1818
Error 6 2.40 0.40

ns = Wiauuendesiaiiaiemivadifisy fumnideiin p<0.0s
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a a a a o
AT INNUINN 10 ﬂqﬁ?Lﬂiqtﬁ"qQﬁﬁﬁuﬁﬂ@@"ﬁ"ﬁqaQgﬂﬂﬂaﬂﬁqslwuﬂ?qUﬂQWJﬁﬁﬁa

I I

r ar A
Tadugadnyaenefrudnsaeys1nguosinduwiouin

Source df SS MS F
Treatments 3 10.62 3.54 6.00*
Replication 2 4,32 2.16 3.66018
Error 6 3.54 0.59

ns 1ﬁﬂﬂ3ﬁuumndﬁqa91QﬁﬁuaﬁﬁmnﬂqﬁﬁﬁﬁszﬁUﬂaﬁutéaﬁu P<0.05

fauuandrvedeliiaiomaadafise funau i deiin p<0.05

*
1}

LSD.OS =1.53

as1mnnf 11 M3 LasimeadfudasdninavouSinavesds Liani e filde

3o guinsue m sfunduvesii-dimdoniy

Source df SS MS F
Treatments 3 4.98 1.66 4,26NS
Replication 2 1.94 0.97 2.50Mns
Error 6 2.34 0.39

ns = Winnuandes)eiiivasamieaddfszfuan i deiin p<o.05
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4 o ; . A
MTININN 12 M5T 1R addRuansdniwaveeudunnwosdis LAuauaediafilde

o a @ A
Teaduqaianyaemefiusasfive s dumsoudin

Source daf SS MS F
Treatments 3 5.19 1.73 4.68N8
Replication 2 1.86 0.93 2.5108
Error 6 2.22 0.37

ns = Wilamuandvesreiivasamsaddafisysunn i Joiu p<o. 05

Mt 13 n1sTiaseimeaddudasdniwavorilavevans ihunanunediafilde

fadugadnyuem siummilaveindimdondy

Source df SS MS F
Treatments 3 1.68 0.56 28.00*
Replication 2 0.14 0.07 3.5008
Error 6 0.12 0.22

ns = Wilnauendrvedeiivawemivadatseiunn desiu p<o.os

S umandnsegneiiivaiom saddfsefuanu doiu p<0.05

*
t

LSD g5 = 0.28
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MSIINR 14 MsIiasieimivadfuanedninavovriiavesdrs iAuauaeiafidde

fadonudnyen siunureus weesiindimdanty

Source daf SS MS F
Treatments 3 4.74 1.58 31.60*
Replication 2 0.28 0.14 2.80MNS
Error 6 0.30 0.05

ns

»
i

LSD.05 = 0.43

fimuuandivedeliivaiomsaddfisefum i dein p<o.0s

uilanuuandsedneliivadiamn saddfisefumnandesu p<o.os



