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AFEol A aF-¢2 A= = FA3H(C. unshiu Marc x C.si
nensis Osb)x(C. reticulata Blanco)= 2 A17]1 109 oA =3
FEA7IQ1 29 7kA 9] FAol| gk -Cryptoxanthin & &s ZAbs)
(T FA = AFH A9 Z UFo] carotenoidsFEo| ©] &3S
t}, = carotenoids = [B-Cryptoxanthin® TLC(Thin-layer chro
matography) W ol 23l 22135993, HPLC(High Performance
Liquid chromatography)®®Hel o3t =H 3t X 31e] 3y
W [B-Cryptoxanthin®] %2 0.145mg% (10€)< 0.281mg% (11¥)<
0.384mg% (12€)< 1.23mg% (149)< 1.707mg% (2¥)mg% Atk L&
3 IS4y B-Cryptoxanthin< &% 0.06mg% (10€8)< 0.079mg%
(11€)< 0.188mg% (12¥€)< 0.255mg% (1€9)< 0.645mg% (2¥€)2 =
A= A}, B-Cryptoxanthine S EHT 3o Ffo] Wty 4

o] A&Eo] JFHA FEFol TUtEE HAATh



%7‘(]_ ............................................................................................... i
QO tueuttettn et i
LSt Of Tables -+wees-veeeeerreeessneessueemnueenniterniteenitee st i
LISt Of FIQUIES wrereeeeererersrsessssssssessisiiiiiintnisisieisii s v
I /ﬂ% ....................................................................................... 1
1. carotenoids®] A THA] 7T coeerremmrmmins 3
2. B-Cryptoxanthin e, 5
M. A (E BrA=MEul S AT 6
1. A T eeeeeerrrrrrree e e e e e e e e e e e e e e e 6
2. }\] gjk ............................................................................... 6
3. Chromatography «sssseesessssssssnsnisisisisisiiiiiise, 7
4. carotenoids] SESs e )
M. A Z T F 9
IV, References « e eeeesrsummmmiiniiiiiiiiiiiiiiin 30

TEAFQ] T coreereereetentet e 33



List of Table

Table 1. Operating condition of HPLC for carotenoids.



List of Figures

Figure 1. Extract scheme of carotenoids in peel and flesh of
[(C. unshiu Marc x C.sinensis Osb)x(C. reticulata
BIANICO) ], ++ereereeseessessessesssssssssesssssseissssssseissssssis s 12

Figure 2. Standard Calibration of [-cryptoxanthin by HPLC

Figure 3. TLC chromatograms of standards of [-cryptoxanthin,
and carotenoids peel of [(C. unshiu Marc x C.sinensis
Osb) x(C. reticulata Blanco) ] varieties.
A : Standard of [B-cryptoxanthin, B : Oct., C :
Nov., D : Dec., E tJan., F : Feb.
TLC conditions : 1) Plate: Silica gel 60 F254 TLC
(Merck), 2) Solvent system: Hexane/Acetone(75/25,

Figure 4. TLC chromatograms of standards of [-cryptoxanthin,
and carotenoids flesh of [(C. unshiu Marc x C.sinensis
Osb) x(C. reticulata Blanco) ] varieties.
A : Standard of [B-cryptoxanthin, B : Oct., C :
Nov., D : Dec., E :Jan., F : Feb.
TLC conditions : 1) Plate: Silica gel 60 F254 TLC
(Merck), 2) Solvent system: Hexane/Acetone(75/25,

Figure 5. B -Cryptoxanthin content from flesh of (C. unshiu Marc

x  Csinensis Osb)x(C. reticulata Blanco) varieties.

Standard Of —Cryptoxanthin, ........................................... 16

_iV_



Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

Figure

10.

11.

12.

13.

14.

i -Cryptoxanthin content from flesh of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Oct.

i -Cryptoxanthin content from flesh of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Nov.

i -Cryptoxanthin content from flesh of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Dec.

i -Cryptoxanthin content from flesh of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Jan.

I -Cryptoxanthin content from flesh of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Feb.

I -Cryptoxanthin content from peel of (C. unshiu Marc
x  Csinensis Osb)x(C. reticulata Blanco) varieties.
Standard Of —Cryptoxanthin .............................................. 22

I -Cryptoxanthin content from peel of (C. unshiu Marc

X

C.sinensis Osb)x(C. reticulata Blanco) varieties. Oct.

I -Cryptoxanthin content from peel of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Nov.

I -Cryptoxanthin content from peel of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Dec.



Figure 15. B -Cryptoxanthin content from peel of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Jan.

Figure 16. I -Cryptoxanthin content from peel of (C. unshiu Marc

x C.sinensis Osb)x(C. reticulata Blanco) varieties. Feb.

Figure 17. B-Cryptoxanthin content from flesh of [(C. unshiu
Marc x C.sinensis Osb)x(C. reticulata Blanco) ]
varieties.

A:Oct., B:Nov., C: Dec., D:Jan., E : Feb,

Figurel8. B-Cryptoxanthin content from flesh of[ (C. unshiu Marc
x (C.sinensis Osb)x(C. reticulata Blanco)] varieties.
A:Oct., B:Nov., C: Dec., D:Jan, E : Feb

_Vi_



Shebs- (A3 & wodd A o) wgFom 1972d0] 4 FH A A
FA G AN EIHFoH3ZE wHfste] HxE SAHJSH, ©]
T B2 AF7F ol FoiA 1984 AE FAA AL AFATIIBAA F
Hl122A 955 AL 19979 7o FHY L7tsles #5552
2A BEgaAld HATHGUEEE-KR1999) AlFls 1990t Rk o7
FE7Me A7 AH ] AUAR SR =9 AuiE ] AlE sk A
st 224 vste] Aol m5SL A5 FEe Furt ¢ &
Bk oty #7 AR A 5 Ao AAe] AdA=H] 1990 = F58

o

2% (C. unshiu Marc x C.sinensis Osb)x(C. reticulata Blanco) 2L
& Ao (Thurnham et al., 1998).

AFsd7IsAdere] 23 AmAde] Bio] M2 = W AvjA A
639.5ha, AJ4FEF 6,940ton O 2 o5 90% 7t AFEul ol A Ak JTHT
hurnham et al., 1998). ¥A8¢] AeGH#FTE= 6€¥€ steolal, A A7)
= 108 T4l A HE A7E 129 R H ol (Thurnham et a
L, 1998). H#A s H53 A EA dEdd M2 Aujrisol
27 HI dow F2 AulAALR Qs ob¥7kA] &y E Au7]Eo] gl
o A 7ieo] WsteE Adel e - 3oty ®MsE A7 w3
A A E I Ae FAS 7leA AR dg ARV Z8st HE
FA st et B FEFTel B A+ BEIHJH(Whang et al,
1995). skAIRE Aol o J7F gl

Hz B3 ¥ Carotenoids®= 4090 24 1 = syl B-Cryptoxanthin
= OFA (A )Y Lol Wol] EAstH, 53] HEFol B2 dFol =A
TH(Berg, 1999). ©] BE-Cryptoxanthine hydrocarbon, carotenoise, lutein
=3 A A7+ dFAH FF | ZA) 3 th(Krinsky et al, 1990). Vitami
n A9 F8 959 B-Cryptoxanthine I IHE Ad Wuk oty
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g98e A de A= A =Z otk (Cooper et al, 1999).
antimutagenicityﬂ T2 hydrocarbon Carotenoids(a- ,f-carotene, lycopen
e) 2} Xanthophylls(lutein, B-Cryptoxanthin) &3 %<2 #dHo| Juil H
FH A H(Pupin et al, 1999). < AE2 Sd=d g A7 &
W] 82 o™, Dorgan et al & B-Cryptoxanthin®] Fwrdel of
st At gFAaHIt JdS B A H(Cunningham et al, 1996). HEst
Nishio et al. & w25 o] &3 ¢ AP A BE-Cryptoxanthino] f-
Carotene Ht} &2 A& Yetdtty BT s th(Matsumura et al., 1
997).

(

Ha ol wet olEd Sl e A AA -

245 Y3t th(Berg, 1999)

HPLCE 7% 5 - 4% B AF9 FEE5E7H £8HE 948 F9 ¢
= Z 23 A o]t} (Rauscher et al, 1998) (Slattery

et al, 2000). HPLCE AM&ste] o2 £¢ Carotenoids® w9 SHE

o e dF+ &@s] JPHT dow, KO et al-> HPLCE °| &% 7

FolA ¢ BE-Cryptoxanthin s H 23} tH(Ko et al., 2000).

2 AT E A B HA e A7IsE AuE FAs Ado] p-

Cryptoxanth1n-4 steFS TLC, HPLC WY S & 2o A&3A4gd 2

= WIS SAA
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1. carotenoids® AP A=

21E carotenoid= 15719 F/% ol ZA¥7HA £ 4 = polyene
= ]

A}& 2 40-carbon  isoprenoids©] T, 59 stgty EA "o,
o]

carotenoids®= E+ 334 F71Ae Z4HA AEo|th(Joseph, 2001).
Carotenoids©= A &9 & +& £ YAt HEAA HA &
]

48l F2A fddde]l ®oh(Zhu et al,
2002). L—_%“—E, AR B F2AN MAE FASIERY HSte] A
= A% ¥e 93, =3 B2 uE Fa% Jlee vk FEAE F71A
© AtskE JhRH
(Sun et al, 1996). pB-carotene® 72> 54 %719 carotenoids
AE HIERY A AP ERAZ LS Y= 2% o
A2 A @A e #A O ol tH(Matsumura et al., 1997)..
carotenoids®] A TFA L 2 E 7} algae?] FEA o)A @A S} Cunningha
m et al, 1996). isopentenyl pyrophosphate(IPP) 2] Al #2}¢} dimethylall
y pyrophosphate (DMAPP)2] 3t Ex}o] 32 EE C40 carotenoids?]

xS,
rir
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carotenoids— xanthophylls &
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S 3 A 3= diterpene geranylgeranyl pyrophosphate(GGPP) & A4k
sttt AWHA W33 Cy hydrocarbon carotenoid®t Phytoene 49 =&
3t GAlE Co# geranylgeranyl pyrophosphate(GGPP)AFol9] F E 29
G Zer7ke) =3lo|th geranylgeranyl pyrophosphate(GGPP) 2 3-E
phytoene A TA L &40 28] phytoene synthase (PSY)=Z Zwj#
A wESolth o] WwhE2 AWAl Cy carotenoid, Phytene, B & A&
9] carotenoid® =74 < Wr=TH(Zhu et al, 2002).

Phytoenex= ZA#2 2 WA phytofluened dA 1837 AH=
beta-carotene, neurosporene®} lycopenelZ FAEE Ld#H Ul /1A
desaturation RF-g-o] o] Fofzlth

o] 2 g desaturation RF-&& carotenoid A &ol & A} TA ) <

sto] FA) o] phytoenedl 4 pink# lycopene® Z ¥+ carbon-carbon ©]%

.

o g

—n



o
o

AdS A& E AFst7] sl el phytoened g Wl =24

ol desaturation 2H£2 2 EZd] A= F "hol 9d] ZvlH phytoene

desaturase (PDS) ¢} [B-carotene desaturase(ZDS)].

FdA F71A ol = lycopene®] 12 3t+= carotenoids A A3 74 =l
714 JeEbd o ¥ B-ringse ZH= B-Carotenes> 539 F

AdEolH, Az FFA 7HolA dutHoE AFHE 22 OE car

S5 ghoh shube] Beb Stk Boring= 2

[e=]
-1
= PB-Carotene W= =44z F94 =l 3= 3 carotenoid 4

of¥

N
o\

g

H
ol lutein®] AFAA AFEZolt, F B-ring®] A+ Carotenoids= 2=
oA dutx o 7= AR et} Xanthophylls =& 4F8tE carotenoi

A
dst 2l=9 €3 olE "t & carotenoid M A9 dFES TS
(Cunningham et al, 1996). 29 222
arotenoids®} xanthophyll A Aol Z o]
A B 49 BE-cryptoxanthin® zeaxanthin®} 78 EA S zt=th (Linde

n, 1999) (Figure 1)



2. B-Cryptoxanthin

g HAol A Carotenoidsve FEA AR Ade Hogoy &
A gkok(Matsumura et al, 1997). ©h¥3gt <4 Carotenoids= anticarcino
genic €4S 7HA L At T H A (Nishino et al., 1998). ™ g3 <l
2R AF+= CarotenoidiHl ok oW gk oFe] WA Ato] o] AAAE FQlst
AH(Riso et al, 1997),(Cunningham et al, 1996). ZH<=&F FAZHEH
Carotenoids®] & &3= F2 159 43 715 v Eo]tH(Sumida et
al., 1999). & arotenoidsv= & 174 Gl HiHo FI&5 EAH
(Pupin et al, 1998),(Matsumura et al., 1997). 5% 3] B-Cryptoxanthin
715 AbEel AW st W e 93 rh(Hirschberg et al, 20
01),(Stewart et al, 1977). B-Cryptoxanthin< antioncogene®] #dS =}
=371 98l Al A= A th(Nishino et al., 1998).

Dorgan et al.2 B-Cryptoxanthin®o] FHolA st4aA axE HoFE
O3 B 7FAcH(Dorgan et al., 1998). F oA mHtoly AALS 9t
E vivo 2384 BE-Cryptoxanthing B-carotene® .t} & ot A4S
H o Foh(Matsumura et al., 1997).

H, e A7 g ol &HE 4o =

A5 ¢k o 2] 7FA] Carotenoids® ¥ v dHel F27°] A (Sumida
et al., 1999). Z&F #A2 779 Carotenoid ¥ AE= HSH 8
stA =k e AF quantitation ] kgt WEl= Carotenoids
o] Aol AL H ATH Sumida et al., 1999).

Nisio et al.el ZF&#F unshiu Marcovitch® w=olA AujdE g o]z =
Z, 4, ARG dAE o] sty B3 tH(Matsumura et
al., 1997). &7 2 ZF¥ Carotenoids®] w2lol IAE 2 7Fx 9 H
I UARE S AR AAH g5 dEFAAAA S E-Cryptoxa
nthin®] AAZQ +4 E3 Hyxol A3 gt

Oll



A7tA AAANE A E2A FrrA FEEHAY. FE FA S HFFF
FH 2 yipo] zhzh EElelx A dte] 70T A WE st 70T
A WYE® AR E carotenoids &0 A&t

2. A%

Standard® ARE % BE-Cryptoxanthin, B-carotenee ZFz} Sigma Chemic

al Co.(St. Louis, MO, USA) ¢} Extrasynthese(Genay, France) 258
At ARSI A 2= 0.1% 9 butylated hydroxy toluen (BHT, sigma,

USA) S A&t th o]9] A4 AL&3 B& A2k HPLC-gradeg Ak

&3t



3. Chromatography

Carotenoid+ silica gel TLC plates(silica gel 60 F254, Merck, USA) =
A48 2™ Hexane/Acetone(3/1, v/v)E A&l =2 A3 T},
HPLC(High Performance Liquid chromatography)® X+ Spectra-physic
s (spectra SYSTEM) P4000 pump(spectra- physics Analytical, Inc,CA,
USA) UVI1000 uv/vis detector(spectra- physics Analytical, Inc,CA,US
A) 1813 As3500 Autosampler (TSP Inc, CAUSA)E FA & Ut}
B2= u Bondapak ™ C18 revers phase column(3.9x300mm, particle s
ize 10um) (waters chromatography, Milford, MA, USA)S A1&3lch H
PLCEA ] Al€¥ o] =42 Methanol, water?} methyl tert-butyl ether
(MTBE)Z HPLC-gradeE 0.5um PTFE membrane filter(ADVANTEC)
MFS, Inc, CA, USA)E of3ste] AbEetqdvh 4242 Table 1.3 %

o AEFYHFS 20 o), 445nmAlA] TFEE =A 59T}



4. carotenoids® &

F3 10g(EE 100ge] #5)ol Mgco3 1g3 40% methanol 70m & 7}
3lod juice mixer(LG, seoul, korea) & ©]£3fe] E gttt ¥ & 7000rp
mlE 77 AAEEE ok A E2(7000rpm, 7min, 10T)E S3H
s 2 - AATY AE5AE AAT #34 01% BTHE IFF
Acetone/methanol (7/3, v/v), 140m & 7}3le] 1A]7H& <9t IJL‘?}(I?Orpm
10C) 8 5 AHARZAE ol &t AR o] AFS M7 B
2w 7bA] whEEto] A gkt
FEE< 1L 5“"“@“]]7]01] Y 3x5FS 150m, ethyl ether 250ml £}
0% NaCl 100m & 7}t & T e 290 @ 7R FolwEth
HFoaE g3 shEelA ’%%(ether%)% 28t vacuum evaporator
(EyEra, Japan) & ©]&3dte] 35Tl A sHA71T
T of| ethyl ether 10m ¥ 20% methnaolic KOH 10m & 3 7Fste] 24

Eot 229 ¢Aio A Saponification 3FCF. Saponify ¥ A& £ 7Zu
3, X3Pl NHClE9 20m 9 ethyl ether 50m & % 713)¢]
F715% &SR Bt #8355 AASL AFHFE A8
Y AolEth AolE T8 AAstL, #7152 5, A=

9l 1% BHT7F &% MTBE/methanol(1/1,v
A5um PTFE Syring filter (Micro Filtration Sy
stem, CA, USA)E &3l A #siith ¢ AFo2FH F5 - ZBAE caro
tenoidE HPLC &4l o]-&3tdth.(Fig. 1)
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m 23 % 2%

A gtol| A €] CarotenoidFE+ HF3HLE olFo Hew F&FH  Ca
rotenoid% B-Cryptoxanthin® ®F3 FA39 53 FHI2HEH F
Z% - AA8  Carotenoids® 37 HA/MstsE TLCHHOE Fl=Urh A

M TLC+= Fig. 3, 4 oA EE A3 o] & sgEH A &dH
Rom Rr 0994 B-carotene, Rr 0.329] 4] B-Cryptoxanthin®] S3lgh ¥l
T2 AT =3 ZAAT)el 10€AAFEH £ 2492 ZAFE B
Cryptoxanthin® WE7F H&IA+= AS B 4 Ao

HPLC 4% ZA3E Fig b, 6914 EXo] HPLC® 4 X4 (table.l) 3}ol
Al B-Cryptoxanthin® o2 StgEE°l Hlst 2 F2 =HASH, retenti
on time 20-25%°A] 3l ¥t} retention time 2789 peakt B-carot
eneoltt. F X3 #& ¢ HPLCEXNAFAZRE B-Cryptoxanthin® W
A = Standard2 78 A HFAM(fig. 2)ol st FF 3e =
B!

A8 B-Cryptoxanthin® 3 #2 FSlAl 10€] 0.06mg%. 11€°]
0.079mg%, 12€°] 0.188mg%, 1€ °] 0.256mg%. 24°] 0.645mg% AL
Fo oA 108 0.145mg%. 11€°] 0.281mg%, 12€°] 0.384mg%, 1€ °]
1.23mg%, 29°] 1.707Tmg% A tt.(Fig. 7, 8)

gt Ay B2 ARl 104l A w2 wEe e AlaL 87
¢l 2€el 7HE E2 FEFs UEddT olAMEEFE Aol <ol o
w2} B-Cryptoxanthin®] & o] F71gs & 4 Utk

T3 A AsEHo7bAA Hg 7o A% FAS F7HE Holu B-C
ryptoxanthin®] &#FHL £ =715 Ho|x| ¢ktr),

J8v 129 FAAAIZI7F SAHEA 5438 gEFe] S7HE BEdded #A
3} 3y o] B-Cryptoxanthingr &S 11904 12€9] 0.85mg% = =7}
E B3t #AReAe 12€9EY =2 1€ Bl 2€¥°] 0.385mg%
B 5 TS BT o] &% Sk AR EFHO AEH 2o o%
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Table 1. Operating condition of HPLC for carotenoids.

Solvent Degassers :

Gradient pumps :

Autosamplers :

UV/Vis Detectors :

Column :

Spectra-physics Analytical, Inc. part number
A0099-504

Spectra-physics Analytical, Inc. (P4000)
Thermo Separation Products Inc. (AS1000)

Spectra-physics Analytical, Inc. (UV1000)

u Bondapak ™ C18 revers phase column
(125A, 10, 3.9x300mm), waters

Mobile phase

A solvent = MeOH : H20 : MTBE =95 :1:4

B solvent = MeOH : H20 : MTBE = 25 : 71 : 1

Injection volume : 2040

temperature : room temp

Flow rate : 1 m¢{ / min

Wave length : 445nm

Gradient table
Time(mim) A(%) B (%)

0 100 0
12 100 0
25 0 100
30 100 0

_11_



Pegl (10g) Elesh {100z}
Added Mgy |5
— Exstmction with 40% methano]

Homogenization

b Centriflugation (5,000pm, Tmin)

Residue Shaking Incubstion {2k, 1 70rpae 1070
Extraction with scetane/methana] (773, viv)
contnined 0. 1% BHT {140ml)

Filterate
E-l':!:thl‘ainr_'f furmel
I— Treatment with diethyl ether

Upper Laver Lower loyer

E'l.'!apﬂmlu;ln. {nr 3 ﬁ'i"p

:#lp-unil’mnn (2he'ar mumurrrp y
“ | —  Diethyt cher 10mi
— 2% methanolic KOH Selution 10mi
Separatory fnnel
—  Separation with sarerated NHC solmbon
= Washing with dissilbed water (3 times)

Lpper laver Lavver lmyer

Evlapa:-rallm (&l 35T

Dizsadving in MTBE metharsd (171, w/v} contatned 1% BHT {5ml)
Emdumm!mld_mmn

Figure 1. Extract scheme of carotenoids in peel and flesh of [(C.

unshiu Marc x C.sinensis Osb)x(C. reticulata Blanco) J.
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Calibration Curve

25
y = 0.00000007 x + 0.01598274

ot R? = 0.99807763
15 F
o
q
g 1+

0.5 +
0
0 5000000 10000000 15000000 20000000 25000000 30000000

Area %

Figure 2. Standard Calibration of B-cryptoxanthin by HPLC
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Figure 3. TLC chromatograms of standards of PB-cryptoxanthin, and
carotenoids peel of [(C. unshiu Marc x C.sinensis Osb)x(C. reticulata
Blanco)] varieties. A : Standard of B-cryptoxanthin, B : Oct., C
:Nov., D: Dec., E :Jan., F : Feb.
TLC conditions : 1) Plate: Silica gel 60 F254 TLC (Merck), 2)
Solvent system: Hexane/Acetone(75/25, v/v)
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Figure 4. TLC chromatograms of standards of P-cryptoxanthin, and
carotenoids flesh of [(C. unshiu Marc x C.sinensis Osb)x(C. reticulata
Blanco) ] varieties.

A @ Standard of PB-cryptoxanthin, B : Oct. , C : Nov.., D :
Dec., E : Jan., F : Feb.

TLC conditions : 1) Plate: Silica gel 60 F254 TLC (Merck), 2)
Solvent system: Hexane/Acetone(75/25, v/v)
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Figure 5. PB-Cryptoxanthin content from flesh of (C. unshiu Marc x
C.sinensis Osb)x(C. reticulata Blanco) varieties. Standard of

-cryptoxanthin.
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Figure 6. B-Cryptoxanthin content from flesh of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Oct.
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Figure 7. B-Cryptoxanthin content from flesh of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Nov.
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Figure 8. PB-Cryptoxanthin content from flesh of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Dec.
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Figure 9. B-Cryptoxanthin content from flesh of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Jan.
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Figure 10. B-Cryptoxanthin content from flesh of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Feb.

_21_



1600
1410
1200

1000

£00
410

0

DJ JL

T T T R T T T R~ S TR ™ A T T "
hfinotes

Figure 11. B-Cryptoxanthin content from peel of (C. unshiu Marc X
C.sinensis Osb)x(C. reticulata Blanco) varieties. Standard of

-cryptoxanthin
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Figure 12. B-Cryptoxanthin content from peel of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Oct.
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Figure 13. B-Cryptoxanthin content from peel of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Nov.
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Figure 14. B-Cryptoxanthin content from peel of (C. unshiu Marc X

C.sinensis Osb)x(C. reticulata Blanco) varieties. Dec.
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Figure 15. B-Cryptoxanthin content from peel of (C. unshiu Marc X

C.sinensis Osb)x(C. reticulata Blanco) varieties. Jan.
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Figure 16. B-Cryptoxanthin content from peel of (C. unshiu Marc x

C.sinensis Osb)x(C. reticulata Blanco) varieties. Feb.
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Figure 17. B-Cryptoxanthin content from flesh of [(C. unshiu Marc X
C.sinensis Osb)x(C. reticulata Blanco)] varieties.
A Oct., B :Nov., C: Dec ., D:Jan., E : Feb.
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Figurel8. B-Cryptoxanthin content from flesh of[(C. unshiu Marc
C.sinensis Osb)x(C. reticulata Blanco)] varieties.
A :Oct., B :Nov., C: Dec., D :Jan., E : Feb.
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