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Abstract

Papaya (Carica papaya L.) is an important cash crop for local consumption and export. Nowadays,
consumers and food manufacturers require several horticultural features particularly flesh colour; red and yellow.
However, the lack of standard in commercialized papaya cultivar results in variation in colour. Papaya colour is
found associated with carotenoid biosynthetic pathway. In this study, fifteen papaya cultivar including cultivar in
breeding program, commercial and local cultivar were used and their flesh colour were determined. Fifty-nine
gene specific primers were designed for each of carotenoid synthetic gene and used to amplifiy DNA fragment
with approximate size of 400-600 base pairs and DNA fragment migration pattern was determined by denaturing
acrylamide gel electrophoresis. The results showed that fifty-six gene specific primers were able to amplified
carotenoid synthetic genes. DNA polymorphism via migration pattern was found in several carotenoid synthetic
genes including lycopene g-cylase and B-carotene hydroxylase. The measurement and analysis based on L*, a*
and b* indicated that papaya flesh colour can be divided into 3 groups; red, orange and yellow. Information will
lead to the development of the molecular markers associated will the color of flesh papaya in the future.

Keywords: Carotenoid synthesis pathway, Lycopene g-cylase, B-carotene hydroxylase.
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AU
Alsfiuats (carotenoids) \unguansiszinm isoprenoid ﬁﬁmfbﬁzﬁﬂﬁﬂﬂuﬁm afi eadsrneni
AATYIANNTEUALNNIAUATIZILAY IluanTuauRaanTuawd (antioxidants) Lﬂumﬁﬂi:ﬂ@uﬁ'éﬂﬁmLL@zm"ﬂﬁLﬁmmu
Na U Ne@ewmd 4N war Nravne lunnsdaamevidnsanlsfives el lycopene e-cyclase muammﬂ?{ﬂu
anslalatlu (lycopene) liiilu a-carotene uaziawlad [-carotene hydroxylase Lﬂalf;lu o-carotene TﬁLﬂuQﬁu (lutein)
u'ﬂﬂmﬂﬁfuvﬂu%ﬂ [-carotene hydroxylase ﬁﬂﬁﬁwﬁﬂﬁmgﬂu [-carotene il zeaxanthin (Tanaka and Ohmiya,
2008) 3189 LLanIRanTBEy lycopene g&-cyclase LRY B carotene hydroxylase MIARANIazdNTR9813
[-carotene LL@“’VI’]ELMLWMI@WWJN NAGTLI Lmvwmmm N@@NLWNN’m‘Hu (Ronen et a/ 1999; Diretto et al.,
2006; Ma et al., 2011; Borovsky et al., 2013) u’aﬂmnuumwummmu@’m‘wmmmﬁummwmm@u‘wuﬁqﬂ‘u
15utu provitamin A Tudnqlnm (Babu et al., 2013) ﬂ’]‘iﬁﬂ‘]ﬂ’]'ﬂﬂﬁﬂi‘“’ﬂ’m_lﬂ@\‘iL‘ﬁ’aN”@”ﬂﬂwudﬁﬁﬂ?w’]mﬁ’ﬁ‘ﬂﬂiﬁ
UREANINDY 5,924 ug/100g FW (SchW|ggerT et al., 2011) faﬂf]\ﬂvl.a‘nmm"lum'mﬂm:mqmmmﬂu lycopene g-cyclase
way P-carotene hydroxylase mmu@wmmuvmn@ mm’wlum\mmmmmnﬂmu lycopene g&-cylase way P-
carotene hydroxylase LW@W}mqmmﬂﬂumﬂlumy@yﬂﬂ@’m‘wuﬁmim LLﬂyWHﬁWWUIHﬂ?WLWﬁ1Wﬂ InedBnsadaL
naAReuR lugua i uaznnIRTedeLANdLILIA LL@vmfmmumLumlmmv@vﬂ@cﬂmﬂﬂ’]ﬂﬁ colorimeter LAZYN
mwm‘mﬁuﬁs:ijmqwmnwmwmﬁu‘%mm LLmaLﬁfﬂmmmummﬂ nantsAneazilulsylamdluniswmun

Tanawiesnaiile 1 fludnidenuzaznelunsfudgeig
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1. aanuuuastagavlnsinasuasiinduIuEy

panuuL s e za N d UL AT R lycopene &-cylase uaz B-carotene hydroxylase Tugnudeya
194 Genbank wazgudeyadluniinaduieresnzazne Inglimduedivunaiauindszuins 400-600 fiua sl
auduetihwnaleainmidueanlugeunzaznedauan 15 aeiug sealfisen PCR Taaldseulunievin
Ufjisenme 95 C° ilunan 3 w1l 1 seu 95 C° gt 1 1Pl 1 38w 44-45 C° iilwean 1 W1 uaz 72 C° 1 Wil
AwFu 35 90U uazqevine 72 C° 10 w1 AsAdeLMsAReuRTesR B e MINEUY 5%  denaturing
polyacrylamide gel (1116 38x50 cm) 71 3,000 V 300 mA 80 W ifhuaan 2 $alu dendiuiedaaansazane siver
nitrate
2. NMFAATITRANNURINRALUDIEY

ﬁuﬁﬂgﬂLmumimfﬁlfammuﬁLﬁumLﬁwuw‘ﬂmﬂ‘mﬂiLLﬂimﬁwL%gﬂ Excel 2LAT129NA Laza519 phylogenetic
tree Imeildlisunss Darwin 5.0.158 (Perrier et al, 2003) Faunuatduaivuie U119y template T eIy
SnunuAidueiiladanaduwalng automate sequencing AAzsarsuialag 1Ellsunsy CLUSTALW
3. ms"i'm%'l,ﬁ'am'amzazn'ﬂLtazfi’mn@:uﬁ"umuzazn’a‘lﬁmﬂ"lﬁ%mmaﬁ

funauzaznei 15 mﬂﬁuﬂmmx@ﬂﬁﬁmaﬁmuwmmé‘mmxﬁlﬁ@@mmuumj anduiendedilena
&8l colorimeter TagATad Minolta 14 CR400 (Tokyo, Japan) %‘ﬁﬂsﬂ@ﬁiﬁ%l,mm\uﬂum L*, a* uay b* ANt
Anviteyasieisnatalaenisldlilsunsy ANOVA uay R statistics

A

1. AMANAINUALUDIE U lycopene g-cylase LLag B—carotene hydroxylase

msmm@m@ugm%zﬂ@um:ﬂ@wudq gl lycopene g-cylase WAy B-carotene hydroxylase fawm 6,915 ILaY
1,570 guwa suasu naiswuadwehmnalasldnswasaiuou 12 uaz 3 g auasu anngulaeld
stluuunisiadeunues 8y lycopene g-cylase WU AnnsauivaeRuszavnananily 4 ngueas ngun 1 oun

da/ & A o & % a o & | % 1 a a U dl % ! % 1 dl % !

waas Wnaln WugiAnudias Wugidnudes uar waridow ngud 2 Toun Tnid wazuanwaa ngui 3 ldud aau
Tna aauunu 80 wazldnldans nqud 4 lAun dudnlala wanadzazine A ATIWABY waznaWes (Figure 1a)
stluuunisiadeunues Bu B-carotene hydroxylase @nxnsnutisanswuguzaznasaniu 4 nquees ngud 1 1Hun
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WINEIN NANAY LALAR ATIMASY UAY uanAATAzINY NaNP 2 Tiun aeuuiu 80 Tni Wugihiwden uay swugih
% 1 ! dl 4 ' a a 0'/ o =1 U d’ v J o ¥ .
Ausing nqud 3 ldun waaaden uanuea A dudnlala uazaouing ngui 4 1un Uanldiane (Figure 1b)
2. MeIPAUAIRINEATNALASAANGNRLRINTAzN AL L EIEN19ATA
WAIRINANINNIPARIUAZILETINEATNENY 15 @1eiug Antuinstasideyasaedanieaiinlaenis
14llsunan ANOVA uaz R statistics wudnanunsndnnguailevesuzaznaliiiu 3 nan Ae nguileduns (findin
o = 1 éz = A uI/ A 1 ﬂgl a v dl ° v = ‘i/
WazUINANATATING) NGNLURAMARY (F7Ulna LATATINALY) uazngNIUeAAN (Table 1) el deyadiliaraenraLne
LLﬁi@:mﬂﬁuﬁmLﬂ?ﬁﬂuLﬁﬂ'uﬁ'umﬁmﬂzﬁuimﬂ%mqwmnummmﬁu lycopene  g€-cylase uar [P-carotene
hydroxylase Wm']ma‘fv«]mﬂ@uimmﬂﬂmwwmnummﬂwu ﬁcarotene hydroxylase mmimmnmmwuﬁmmm@
LummLLmmammuslwmﬂﬂnmmnm@vnfaLu@mm\mmmmawuﬁ waz nednnguingld du lycopene &-cylase
mm‘mLLﬂﬂmﬂwuﬁuw@m@LummLL@ wiaes I 2 ngw u@ﬂf«nﬂuumwmﬂmﬂwuﬁmu‘l}m WAZATIMABIHAIN
uansneriume luthuieresiu ufiiasddide lduansneiu
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Figure 1 Phylogenetic tree of lycopene g-cylase and B-carotene hydroxylase

Table 1 L* a* and b* values of papaya flesh

Red Group
Cultivars L* a* b* Chroma Hue
Mexico 51.38 cde 37.83 a 35.82 cd 52.11 cd 43.41 fg
Khakdum-Sisaket 4544 ¢ 37.00 a 31.66 cde 48.93 cde 39.90 g
Yellow Group
Krung-yellow 59.75 ab 18.10 f 57.93 a 60.80 a 72.50 a
Huongold 65.30 a 23.53 e 54.72 a 59.52 ab 66.82 ab
Orange Group
Holland 48.95 cde 28.17 cde 45.59 b 53.63 bc 58.32 bcd
Wild-green 50.27 cde 30.33 bed 38.13 bc 49.23 cde 50.92 def
Wild-purple 51.37 cde 27.30 de 38.40 bc 47.40 cdef 54.36 cde
Sunset solo 50.43 cde 34.57 ab 32.43 cde 47.60 cdef 43.06 fg
Khaknual 56.00 bc 33.20 abc 34.67 cde 46.98 defg 47.73 efg
Khonkhan 80 53.61 bcd 31.00 bcd 31.03 cde 43.90 efgh 45.04 efg
Klangdong 52.72 cd 23.60 e 34.45 cde 42.16 fgh 54.68 cde
Red lady 47.69 de 31.70 bcd 26.87 e 41.86 fgh 43.39 fg
Red Caribbean 54.93 bcd 29.60 bcd 29.24 de 41.64 fgh 44.61 efg
Krung 47.87 de 27.10 de 29.64 de 40.44 gh 46.53efg
Koko 54.90 bcd 17.93 f 35.38 cd 39.72 h 63.05 abc

Papaya flesh color (L*, a* b* parameters) was analyzed using analysis of variance (ANOVA) and
Duncan's multiple range test (DMRT). Data within the same column followed by different letters are significantly
differentat P = 0.05
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