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A Chemotaxonomic Study on the Citrus Plants

Heo In-ok, Kim Dong-ri

Summary

Sixty one Citrus species and two Fortunella species were studied on the composition of their CHC1,

soluble part to identify relationships, thelr taxonomical position and strain of native Citrus.
The phenogram and the polygonal dlagram obtained from the ordinary method. GLC of CHClj; soluble
part were classified into two succession similar to Tanaka's and Swingle's classifications. and subclassified

into sixteen group at seventy five percentage level.

Independent species of C. unshiu. dongjeongkyul, C. tengu, C. reticulata, C. genshokan were identified among

sixty three samples.

Cheju native species—C. junos, C. platymamma,

C. aurantium, dangyuja. dongjeongkyul, chungkyul,

doryonkyjul, hongkyul. —also showed relationships with above sixty three samples.
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1969, 1971 a. b: Tatumxz} Berry, 1978) fatty acid
$(Nagys} Nordby, 1974) %2| B %S HE &3
o AAFEM TEHES wxdcid E5ES
Brb gXKel ¥ 7 g Aoleln Tugar uf Aok,

ofell & W2 Cirus Wl S EFER) 5
HE A4S AR, =3 £58s HNE &%
ol AHia MM S #iEsty] Bl B A
2.2, Nishiura(1969), & %(1982)-> Rl 8%
WS EFRste] 58 a4 & Kol 4|
T YoM M3 FR2TE O ASH WSS gas
liquid chromatography(GLC)3 HZste] 4 R
o S HES MK EEMES st
22| GLCol 4 odg &EHE sl dslr] Bal 4
Ellison%(1962)¢| Fikoll #sted fEfsl polygon-
al diagram3z} Sneath®} Socal(197312] unweighted
pair group diagram(UPGMA) Ko 2 (EfL3t

el

phenogramell {kal & WHo| #EE EEsIch

R ik
1. WEME

Citrusi t4y 5313} Fortunelloaff 2162 BA R
HE REBERRAHS B4 fiFEd =1z Fie2
FEL KWl n, FERS 86 eRHS AE
4780 BEME R, XH, EERENA 2L Fitk
22 % REstd KEHEE gich(Table 1),

2. MMHE
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daidai, C. taiwanica. C. nippokoreana. C. erythrosa. C.
rugulosaB¥.

o] B2 & # 5 7, 17, 21&%ol ¥ peakE }
et = B 24 C natsudaidaid} C. rugulosal B
stabed TERF7E glo] B4t @5E o) Fo| Hul

o| &1 C. shunkokan, C. sulcata, C. taiwanica, C.
natsudaidai, C. rugulosa®] 5H-S HEMEMHCZ 5
st A(1966)2] Aurantium@iioll 431, Swingle
(1943)2 “aurantium hybnd"2 -5 S|t}

2) C. obovoidea, C. pseudoaurantium, C. pseudogul-
gul, C. yatsushiro. C. grandis, C. glaberrima, C. luteo-
turgida, C. truncata. C. takuma-sudachi, C. intermedia
B

of B2 &  3tsl 7, 13, 17, 21%ol ¥ peakd
Jebl = Hel e, C pseudoaurantium, C.
yatsushiro, C. luteoturgida. C. takumasudachiS B 5
stw Swingle(19431¢] C. grandiss} C. paradisi= %
sl o, HAi1966)= Cephalocitrusginol] ‘24 4 7]

ol et

— 115 —



4 Cheju National University Journal Vol 20 (1985)

uedef (NVH) Wouoy snpowsony
2861 924 nfaf (NN[) sounf 5 snnIows(Q
2861 994 SR
uedef (NHS) wyoqunys st[iqouurey
Z861 924 uvede( a1 opump-oomy
2861 924 uede[ (nn) nsagnin 5 edseornuay,
2861 924 sspouowsy
2861 924 uede( (0AD ot D
2861 934 uede[ (NV1) voqum
2861 ‘994 uede( (NNA) oyoprunf
2861 924 uede[ (NIS) sypuvifouss soplotsuauig
'z861 ‘1dy uede[ (NVD) mgpnoyouns 5y eoRIUOY
mvvmoccm:,{
2861 934 uedef (dvd) suopded D
2861 924 uede[ (OnyY) vsopsns 5
2861 934 uede[ (V1) vy 5
2861 994 uede[ (10S) zwapms
2861 924 uedef (WVA) yngount
2861 934 uede[ (¥10) pumgiyomgo D
2861 924 uede[ {0A0) voprasgo O
2861 924 uedef (LVN) wpwpnsiou 5 |
2861 q24 uede[ (QAW) vsogapBopau ) esoqojBorpepy ©
wnnuemy =
2861 924 uede( (NAL) n8uzr D ]
2861 ‘924 uede (VA1) wogoms O
2861 934 uede( (SVH) myossoy 5
2861 434 uedef (vSv) urpyose 5
2861 99 uede[ (LNI) opousizzur edresoamy
2861 9 uvede[ (V19) purnms o edieotae|
BIp2WIdU|
2861 924 uede[ (19d) ;nSm3oprasd H
2861 934 uedef (NYL) vwoung 5
2861 934 uedef (vy9) sipupi3 5 BUBWINGI]
snnoeyda)y
m=u~moq.—uh<
i)
areq Ayeoo (1q9qy) sawadg (9961) sonewaisAs seyeue]

pauiwexe sjueid snsyrD ey) jo sejep pue seys Buydwes | eiqel



HiRES A5 RBHHR 5

7861
‘2861
7861
2861
861
z2861

2861
2861
2861
2861
2861
2861
2861
2861
2861
2861
2861

2861
2861

2861
2861
2861
2861
2861
2861

2861

1dy
1dy
ady
1dy

dy
dy
92
q9q
REX
924
‘924
REK
94
994
934
‘924
994

CEE
4
z861
CEE
920
924
CER|
934
994

924

nfaf
nfaf
nfaf
nlaf
nfaf
nlaf
uede{
uede(
uede[
uedef
vede[
uede[
uedef
uedef
uede(
uedef
uede[

uede[
uede[

nlaf
uede(
uede[
uede[
uede(
uedef
uede{

uede[

uedef
uedef

uede[
uede[
uede[
uede[
uede[
uede(

(4OQ) niyuokiop
(DVD) einiBuep
(90H) n4y3uoy

(ANV) wunyuvine D
(NHO) [nAySunyd
(50qQ) [nAyBuoalBaop
(dv[pruodel o
(VaDPHofisson |
(QV N stswnpou
(NN Lpprun
(19 T)pduprowy
(AN
(NNSkyuns
(STYpuysas

(NI punyouty '
(AYF)psosyiss
(OV 1)wunqiyom

CUOUVO0U0U0C0 0 K

&)

(VNS) puuvuiwyd
(HNS) swsuamnyns
(V71d) puwouiioyd
(ONS) psoooms
(A10) uonuawap |
(9V 1) pumasuo
(NTD) wyoysusd
(13 Q@) vsovyap
(L3Y) vwponas

COO0O0OLUUUUCO

(4AN) ¥osy .

)

(LVA) odtysnsi
(SNQN) naysun

o O

(JIN) pupasoyoddiu
(NVd) wnyusino-opnasd
(AN]) paopfut

(NS.L) woopns-vunyw;
(3INA) ok

(ans) woopns |

CUUVUOoU

saAneN

zliuniso.]
ejjouniojopnas g

etjojhie]

eijojusnBduy

edieooioIpy

edieorBapy
Biopomty
BIOpOSIUY

USWNIDBOIDTN

uawnideny
uawWnIDY

usunioeopnas g

- 117 -



6 Cheju National University Journal Vol. 20 (1985)

Scheme 1.Fraction of the leaves constituents from the Citrus plants

Sample(leaves)

[ il
Residue MeOh Ext
CHCl;
| 1
H.0 layer CHCl; layer
Table 2. GLC conditions for samples
Instrument : Varian series 3700 dual column
gas chromatograph

Detector :FID
colum :2mX 0.38cm (i. d), stainless column.

15% DEGS on Chromosorh W (80—100mesh)

Column temp. 1 180C
Injector temp. 1 240C
Detector temp. 1 260C
Carrier gas

: N, at 50m¢,/min.

Bz Aurantzum@?jd] u] £ 4| 7} C.obovoidead
Swingle& C. paradm&} m—fEo s 3 gFsle Ao
24, Hhe WREchE Swingleo] #Fel o £
wEtm Uk

3) C tardwa. C. suavissima, C. papillaris, C. cana-
liculata, C. medioglobosa, C. aurantium, chungkyul,
doryonkyul, C. platymamma, C. keraji, C. subutensis,
C. kinokuniB¥.

ZHN wEERE C aurantiitum, C. platymamma,
chungkyul, doryonkyule] &= v Ho2 7
3} 21%Fo ¥ PeakE Jehz glet.

C. papillaris, C. canaliculata, C. medioglobosa &
Bohsbd Ed(1966)7F Acrumengi®l Microacrumen
GDE2 Jr @Fol £3l, Swingle(1943)
“reticulata clone”, C. reticulata, C. tachibana® %
B Solth

& BE-S Microacrumendigiioll 43t #5 Eakot
Uz}l C papillaris, C. canaliculata, C. medioglobosa%
@yl Aurantivmiiol D&% €S EF7T U
o] MAsle A7 B4 el B AL
et

4) C unshiue

o| -2 7, 10, 13, 15, 17, 210l peak& 71
oo, o] % 7, 21%el ¥ peakE eldc},

Swingle(1943)0] “reticulata clone” 22 M
(1966) 7t Acrumeng | Euacrumentififioll 43} C
yatsushirosk+ $#S delsln oA, EHP F
Aol dh2A Jelvtn e, & F1982)E C
"i""k"’"ﬂ 60%2 Kol A BEMEE ebl=
Ao @Esle o, k KB KR C kinoku

ni2- @%6}—‘— . shunkokan. C. grandis, C. tardiva
%3 60% K22 ﬁ&l‘!ﬂﬁ‘:% zZtn ool A & %9
@& X KB KR b 7Agkg Bel gl
o}

5) dongjeongkyullE

B4 FEHFZ el o BXRBEA 2, 11, 21%
ol Peak® el glons, o} EEse 2
BEMGRE 2ol vt

olt ol FEAEA MMEd REsAUT, B
fizle Tl glol Wil WEE 1 MHol #
Fredloll BRol dv Ao st

& C unshiush ] MR 50% K&l A FiRA
s 2 o, AW EHE, 196610 = EMEH
3 FREES A2 BEST deoid, o] Ho
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6) C. tenguls

o] L 8, 11, 14, 18, 21% ¢l u.l.gyel PeakE
23 oo, ez o 2 HMEMEE L
olx olet.

Swingle(1943)& Cparadisis} F—Ec 2, Hb
(19661 Cephalocitrusgi2| Intermedia Taghell 43t
flos SEsty dod, X KolAdc RS
2 el gleh

7) C. junos, C tachibana, C. funadoko, C. reshni,
C. sinograndis C. otachibana, dangyuja®f.

8 25 7, 21%ol L3l Peak & 2z e
Bog 7% peaks} 21 % peak Bt} EAlviehd
3 glony, C junos.C. reshni,C. tachibana ¥ & B
#45lal Swingle(194310] C. paradisie} C. sinensis 2,
(1966171 Aurantium@iiol]l B& A A 583Gk

C. junos= Swingleo] Papedati ol 4 C.
ichangensisZ, Mhv HEMTEES 43 C
junos2. 57ERE T 2ol 4 Ehst Swinglefdell £ 4
e BMERS Ao v ol

2 & R &EE Swinglest B2 58
ros —Fsha 23 Ao, EFRHS C junos
= C yamabuki, C. otachibanas} &7 EHFo} ¥
FEMES ep 2 A & T2 Ky 7
gl BRI BRE Vb ot

8) C. asahikan, C. leiocarpa, C. yukoB¥.

o] B2 6, 7, 8, 13%o ¥ PeakZ o|Fx glo
o, Swingle(19431¢] C. asahikans C. oaradisis.,
C. leiocarpas “hybrid"i C. yuko& C. sinensis®
sk 2, Eap(1966)= C. asahikan?d Cephalocit-
rusks, C. letocarpas Acrumenéﬁ, C. yuko& Osmocit-
rusgiioll REAAHA FEL AUrt

Fig2oll 4 80% ke EEMERE 2= C lewcarpa
o} C wukot SHEFMEMC. S BRI oI,
= 5 5% EEMRS 2t C asahikan®] SHE
Fiee ch4 ch2u 28 g Jehdd o4
A XM k5Bl Swingleo} Mhe) SRR
< R

9) C. genshokania

o] #-S 7, 8, 13, 17, 21%&dl] PeakZ veplo

7), 8)BEst 60%°| WEMES 22 ek

& ol #i#) 4 = Swingle(1943)0] C. reticulatas}
m—fEo 2, He(1966)= Acrumengi®| Microacru-
mentagholl 4| C. genshokano. 2 G¥E3l1 9o,
microacrumentsgn®l C. deliciosa. C. suhuiensis. C.
tangerina 3= HIRT FHEE ol ol 4 A&
etz EEs© fEolrt.

10) C. clementina. C. tankan®¥

o] B2 2, 7,9, 13, 21%Fcl| peakE o] & 9lo
o Swingle(1943)0] C. sinensise} C. reticulata®,
He{19661= Aurantium@fiodl C. tankans, Acrumen
gholl C. clementinaS TEAAHA Gt ek

22}, C. clementinav Hrb#s mandarin®] K4
L2 el Sodd BRA B WEMEGI, C
tankand WE M E=L BT THME B, 1980122
gdeix| 2 el C clementina®} C. tankano] 7+
BoR FaAHE ekl U Ao YAk

11) C. succosa, C. deliciosaB¥.

o] B2 7&5t 13Fol X peakE ZI Yo,
Swingle(1943)0] C. reticulata®, B$(1966)+ Acru-
mengie| Microacrumengpgnoll L341H 4 FEAch

x K% &8 Microacrumeninghi2) C. suhuien-
sis. C. genshokan R C. tangerinas}= #HS <el s}
gl 4 AL sl ol Folofyd BB A3
c}.

12) C madurensis, F crassifolia. F. japonicaB¥.

o] Pl 43l 3@ ®E =5 7, 9, 11, 13,
17, 21%ol| peakd ‘el Qlc},

C. madurensisZ Swingle8 Fortunellalf %)=+
Citrusi§ fE¥e| THEC 2, HHBE Pseudofor-
tunellai-& F/ESA Metacitrusia o] A& A7)
ol =l (5H, 1976), & KBS &R+ 7 Cirus
M 2| Pseudofortnellagi & MirA171 A8 ¥l Swing-
leo] TR ¥ R of 7i7hd 2oz 4
7l o

13) C iyo, C hanaju, C ujukitsulf,

o] B2 polygonal diagram |- t}4 T oke ti2
v 25 21%e G899 peakE Z: U} (Fig
1).

Swingle(1943)0] C. sinensis®} “ichan—grandis
hybride” 2, Hh(1966)+= Aurantium@i®] Sinen-
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Figure 1. Polygonal representation of the chloroform fraction patterns in each of Citrus species.

stoidesio@n s+ Osmocitriodestnficll 4417 EER
A, & KBS FRZ Swingleo|} e 58
BRE 43377} ] Feted AL HEtslolop & B
BE oAk

14) C. reticulatals

o] & 2,5 7,9, 13, 21%o| peak® Z1 9
o], Swingle(1943)0] C. reticulata® , H(1966)=
Acrumeng 2] Microacrumentigioll 4-8}= 72 o2 &
B3 woldl, X KR Rc B2 JYeht
I del4d, B @R BH o,
Swingleo] C. reticulata B—#0 2 ST Ao #
# A ebebde] e Aor A=,

15) C. tangerina. C. tumida, C. sunki. hongkyul
2.
o BL 8&oll LM peakE el v
A EM EEHI EHS Botstd Swingle
(194?:)01 C. reticulata, C. reticulata var. austera, ™
hybrid”2, H(196615 Acrumendi®] Microacru-
mentagholl M&4| 7 @Ealul, Acrumenfiodl 43}
£ DB, 18 Sxbe A2 chE HHE Holn 9l
o] A A4 fEts]oior ¥ BEL AL

16) C. hassaku. C. iwatkan®¥.

o] BC c}E St B8 ohE HEE et
Wi glom, 11%&3 24% o * peakd ZI Ut

—122 —



HiREHY] RIIABHARE 11

Swingle(1943)0] C. paradisi B —#° 2, Hrh
(1966) Cephalocitrus@ii®| IntermediaZiggol| &4l
7 S, C hassakus} C. iwaikane R RER
28 A2 BT RSHEORT 90%0]4HY] e

EAMFEE eblil 2 o4, o] &8 M2 Wy
< Hee SEERLE MEMo 2 42y

[ HAS

TUM
TAG

—— WA
SUN

HOG

RET
vuy
HAN

1Yo
r MAD

"

CRA

DEL

sucC
- TAN

CLE

YUK
I [ LE{

GEN

ASA
[——————RES

-  SIN
YAM

DAG
0TA
FUN
TAC
JUN

TEN

DOG

UNS
— .
KER
SUH
- PLA
DOR
CHU
AUR
MED-
CAN
PAP

——— SUA

TAR
TSU
TRU
INT

LTU

GLU
GRU

YAT

— e

PGU
ovo

—————— RUG
———(___________ ERY
u NIP

] NAT

TAl
sSuD
INF
— SUG
SHU

o 10 20 30 40 50
Similarty (%)

Figure 2. Phenogram depicting relationship among the Citrus species

—123 —

70 80 30 ICO



12 Cheju National University Journal Vol 20 (1985)

BlEe] RS R Lo, 40% Kol 4 282
A2 KPS|z gled 4 Hegi1966), Kefford
(19591, Horowitz(1961), Kamiya$} Esaki(1971)%
o B pERAs A2 BEs T o SS Basky
o, o & vh4] Fig2e] 75% kil 4 16M o2
o] EFEY 4+ dodedl, C sudachi, C. obo
widea, C. papillaris % 16f&(Table 112 M| 5
Rt b2 Jehda Ao

aely Jmirees Jehnvde @S C ounshiu,
dongjeongkyul, C. tengu. C. genshokan, C. reticulata
ol=, o] & dongjeongkyul & frfol sl ¢z &
£ &M EEG =

o 7loll A C. hassakus} C. iwatkan-e 5 EFRER
o2 G\t RHHORE 90% L Lol HEmE
o gded, ol 5% o2 WA AL A4
THLE BEEoZ A=A, goR FHTsl
Ae¥ AR Azsic)

23 AHHERNOE cls £RE 20y 90%
LAES] Kol 4 ERMES 2 At C shunk
okanzt C. sulacata, C. sudachis} C. glaberrima %o
HallA £ AL Haslololr & MBER S AAlcl

C unshir= BA RE A @8 KEHE BX
WREe Y A¥d REieE g AL £

[ A

2 %

Ahemed, E. M., R. A. Dennison, R. H. Doughetry.
P. E. Shew, 1978. Flavor and oder thresholds
in water of selected orange juice components.
J. Agr. Food Chem., 26(1). 187—~191.

, P. E. Shaw, 1978 Effect of

selected oil and essence volatile components on

flavor quality of pumpout orange juice. J. Agr.
Food Chem.. 26(2); 368-372.

Albach. R. F., G. H. Redman, 1969. Composition
and inheritance of flavanones in Citrus fruit.
Phytochem., 8, 127-143.

Averett, W. R, 1970. Corrosive-gas standards for
gas chromatography. J. Chr. Sci., 8; 552.

Brown, 8. A., J. P. Shylux, 1962. Gas liquid chro-

— 124 —

JEEY-S we AL A g, M ERE
FEEHstc 50% Kol HEMFES 2 Aoy,
LWk ol & R4k, 1966) 2.2 vhehbR 9le] 4
ololl #al A= BRI o] FoAHel & Ao g BHS
c}.

B 2ol ¥ B3I BT, REHR,
W, #T, 98, EE, EER LS N P
o #F, BIFL, WHS BT Ao EilT, R
R, Hil Y Al Hlde Hho 34
T UdE 2 Al B s A ek

A Kol 4 FEEHRS &R Ut BirEel
2, BT+ C yamabuki, C. otachibanas} ¥ C.
junossl F& BKEMEES Jebl U4 HF
i1982)8] W7 TESIE 22 BRE etz 2
o, A ERHe s gl fMolek

el EE FHS A2 85% LIk
&GRS Jebl 2 9loe C subuiensis 3=
80% K| B|EMES 22 At

b=t el 2a Hepd /M FEY
Swingle®] K f@@el F78+v R7BMoR 2d o
4 MEE7F & ef, oldl HE FEM HESL A
Elojob ¥ o2 Bgslch

X

matography of some naturally occurring
coumarins. Anal Chem., 34(9). 1058-1061.

Carle, G. C.. 1970. Gas chromatographic deter-
mination of hydrogen, nitrogen. oxygen,
meth.ane. krypton. and carbondioxide at room
temperature. J. Chr. Sc.. 8; 550.

Coffin, D. E.. 1971. Amethod for the isolation and
identification of the flavanone glycoside of Cit-
rus fruit juice. J. Agr. Food Chem.. 19(3}; 513.

Dinsm.ore, H. L.. S. Nagy, 1971. A rapid gas chro-
matography method for studying volatile car-
bonyles compounds from orange juice their
changes during storage. J. Agr. Food Chem., 19
(3); 517-519.



HEREYe KOS RBHRR 13

Ellison. W.L.. R. E. alston, B. L. Turner, 1962.
Methods of presentation of crude biochemical
data for systematic purpose with particular re-
ference to the genus Bahia (Compositae). Am. J.
Bot., 49: 599-604.

Gray. A. 1. P. g. waterman, 1977. Coumarins n
the rutaceae Phytochem., 17,; 845—864.

Gross. J.. M. Gabai. A. Lifshitz. 1972 A com-
parative study of the carotenoid pigments in
juice of shamouti, valencia and Washington
oragnges. three varieties of Citrus sinensis. Phy
tochem.. 11; 303-308.

Guitto. A., P. Rodighiero. U. Quinuly, G. Pastor-
ini, 1976. Isoponcimarin. New coumarin
from Poncirus Tritoliata. . Phytochem.. 15 438.

Hodgson, R. W.. 1967. Horticultural varieties of
Citrus. In the Citrus Industry. W. Reuther, H. J.
Webber and L. D. Batcheloreds. pp. 1431-488.
Umiv. Calif. Washington D. C.

Horowitz, R. M.. 1961. Its Biochemistry and phy-
siology. In the Orange. W.B. Sinclair ed. pp.
334-372. Univ. Calif. Washington D. C.

lfuku. Y., Maeda. 1. Katsuki, 1977. Effect of
essential oil on the carotenoids content and Fla-

vor of satsuma mandarin juice. Nippon Shokuhin
kogyo gakkaishi, 24(4). 166-170.

Jackson, B. W.. R. W. Judges. J. L. Powell. 1976.
Boiling range distribution of petroleum with a
short capillary column. J. Chr. S, 14; 49-51.

B FB, 1976, Hils S FHE pp. 19-54

Kamiya. S.. S. Esaki. 1971. Recent advances in the
chemistry of the Citrus flavonoids. J. Jap. Soc
Food Sci., 18(1); 38-49.

.S Esaki. F. Konishi. 1972. On narirutin,

neceriocitrin and veronicastroside in Citrus. J.
Agr. Food Chem.. 36(9): 1461-1466.

Kefford. J. E.. 1959 The chemical constituents of
Citrus fruits. Advan. Food Res. 9: 285-372.
Kesterson. ]. W. A. P. Pieringer. G. J. Edwards,

R. Hendreckson, 1964. Application of gas li-

quid chromatography to the Citrus leaf oils for

the identification of kinds of Citrus. Procam.
Soc. Hort. Scik. 84: 198-199.

Kim, M..H, I. O. Huh. 1979. #ME EXMEHS #
wRHTECEEE). ERMES TRRE R
ERRR, 8 107-112.

Kinoshita. K., S. Murase, 1971. Studies on the
constituents of orange oil of Citrus natsudaidai
H. J Jap. Pharm.. 9(10); 1105-1108.

Ko. W. J.. 1. O. Huh, C. M. Kim, 1982. Chemotax-
onomic studies on the Citrus plants cultivated
in Jeju Island. Kor. J. Bot. 25(1): 9-19.

. C. M. Kim, 1982 a comparative study
on the chemical composition of the Citrus
plants. J. Agr. Food Chem.. 13(3): 93-105.

Kobayashi. K.. K. Nagao, S. Acuta. 1971 Studies
on carotenoid pigments and color of fruit in
Japan, part 6. Nippon Shokuhin kogy Gakkishi.
24(7 . 357-361.

Macleod. W. D.. W. H. Mcfadden. N. M. Buiques.
1966. Lemon oil analysis. 2. gas liquid chro-
matography on a temperature programmed
long. open—tubular column. J. Food Scim 31:
591.

Matsuno. T.. 1958 a. Studies on the components
of Citrus species(Rutaceae). V. Components of
fingered Citron {Citrus medica L. var sarcodacty
lus Swingle.) J. Jap. Pharm.. 79(4): 540-541.

. 1958 b. Studies on the components of
Citrus species {Rutaceae). V1. Components of
Tanikawa Buntan and Itoshima Bankan. J. Jap
Pharm., 794): 547-549.

B b KRR, 1976. FBHSHEORRE. LILH
Rl HErE&R. pp. 513-516

Nagy. S.. H. E. Nordby, 1974. Fatty acids com-
position from Citrus juice sacs. Phytochem.. 13
153-157.

hEHRER, 1961 a MK » 5 £/ 1 Fo BR(F06),

FA~RYT Y FYYFVRUFE Yy VLS

+5 2fElE O iS5 ML, 35(10): 924W0945.

, 1961 b, (FDT).
#4544 Bizg B2 5H/ 41 BER. Rt

— 125 —



14 Cheju National University Journal Vol. 20 (1985)

35(10); 945-947.

Nishiura, M. S. Kamiva.S. Esaki. 1969. Flavo.
noids in Citrus and related genera. part 1. Biol
Chem., 33(8): 1109-1118.

- . 1971 a. Flavo-
noids in Citrus and related genera, part 1I. Agr.
biol Chem. 35(11); 1683-1690.

o . 1971 b. Flavo-
noids in Citrus and related genera, part 111 agr.
biol. Chem.. 35(11); 1691-1706.

Nordby. H. E.. S. Nagy. k1974. Fatty acids com-

position of sterol esters from Citrus sinensis. C.

limon. C. aurantifolia and C. limettiodes sacs.
Phytochem.. 13 443-457.

Reuther, W., H. J. Webber. L. D. Batchelor, 1967.
The Citrus industry. vol.l centenial Public.
Univ. Calif. pp. 358-386

- . E. M. Nauver. C. N. Roistacher, 1979,
Some high Temperature effects on Citrus
growth. J. Amer. Soc. Hort Sci., 104(3): 353-356.

lRL—, BFED, 0HE, TE, 1972 L83

& LEm BRHE, pp 1049-1062.

‘Sneath. P H a. R. R Socal. 1973 Numerical

taxonomy W. H. Freeman and Co.. San Fran-
cisco. pp. 214-244.

Steck. W.. b. K. Baziley. 1969. Characterizatin of
plant Coumarins by Combined Gas-
chromatography, Ultraviolet absorption Spec-
troscopy. and Nuclear Magnetic resonance
analysis. Can. J. Chem.. 47 . 3577-3583.

Tada. M. K. Umeda, Y. Ifuku. M. Seiroihi. 1976
Studies on Citrus Carotenoids, part X. Nippon
shokuhin Kogyo Gakkaishi, 23(3). 113-117.

He -85, 1980. HAH M, RS,

Tatum, J. H.. r. E. Berry. 1978.Flavonoids of the
Citrus cultivar calamondin and synthetic 2: B—
dihydroxy chalcones. Phytockem.. 17 447—449

Umeda. K. M. tada. Y. Ifuku. M. Seiroihi. 1977,

Studies on Citrus Carotenoids part. XI. Estimation

of blended ratio of juices by the measurement of

Carotenoid pattern. Nippon Shokuhin Kogyo gak-

kaishi, 24(1): 13-18.

— 126 —



	Summary
	서론
	재료 및 방법
	결과 및 고찰
	<참고문헌>



