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Changes in Activity of Phenylalanine Ammonia — Lyase, Levels of Total Phenolic Compounds and
Anthocyanins in “Mahajanaka” Mango Fruit Skin During Fruit Development
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Abstract

The relationships among phenylalanine ammonia — lyase (PAL) activity, levels of total phenolic
compounds and anthocyanins in the fruit skin of mango (Mangifera indica Linn. cv. Mahajanaka) were studied
during fruit development. PAL catalyzed the first step in the biosynthesis of phenylpropanoids pathway, which are
further modified into a wide variety of phenolic compounds and anthocyanins. During fruit development, PAL
activity gradually increased to a maximun at 119 days after full bloom (DAF) and then declined. There were two
peaks of total anthocyanin content, one at the young fruit stage (42 DAF) and another at the fruit maturation stage
(126 DAF). Only the second peak paralleled changes in PAL activity, but the first did not. Total phenolic
compounds reached a maximum level soon after fruit set, then gradually declined to a low constant value before
fruit maturation. A slight rise in phenolic content began again at fruit maturation stage, concomitant with the rise in
PAL activity. This result therefore indicated that the mango fruit skin have a developmental — dependent
expression of PAL activity and accumulation of phenolic compounds and anthocyanins. High correlations
between PAL activity and total phenolics and anthocyanins were found in the fruit maturation stage.

Keywords : phenylalanine ammonia — layse (PAL), phenolic compounds, anthocyanins

UNAREa

AN AudNAusszdaaitAreseulsiitsasaitiu uanluile - lawa (PAL) Buuanslsznauil
TuﬁﬂLL@uvauMmeﬁuﬁmum‘lw,ﬂﬁfaﬂmmzaif;qﬁuﬁfwwum‘wdNma‘w?ﬂﬂmﬂm e PAL huewlasi
ﬂﬁﬁ?ﬁﬂu%um@mwnmmmvmumaﬁqLm'm”M“V\Iﬁ@‘fmwmmmﬁwmnﬂﬂﬂm%qLﬂumiﬂi”nﬂumuamm suaulnls
muwmmummiﬂ wmﬂmwmwmammmmw@w,l,faﬂmmm PAL fiagl ] mewmm”mammmmw 119 4
udspanuFuT (DAF) quﬂuw,mﬂmmmmm mmﬁuqmu@u‘iwiﬁﬂmuumuumm’mwmmm 2 ps Taunds
usnlusseznadeseu (42 DAF) wazBnsveziflanau (126 DAF) mumimuqaqmmﬂ?ﬁmmmuiw”bnmuuiumw
@fmwhi%uﬁ'LﬁmmmuiﬂﬁmmﬂﬁﬂuuﬂmLL@ﬂﬁ%ﬁmm PAL LLﬁimiLﬁumm‘Lum%LL?ﬂiﬁJLﬂuLﬁu'ﬁu daulann
maﬂiynﬂumumﬂmummummmmwmmmm@”l,mmumﬂuuﬁ?‘mmm@ﬂ 7 asmnasuazAsl  lusvazriaunaun
Lﬁmmmiﬂim@uwmmmeww,@ﬂu@mﬂmqmuﬂﬂumﬂwmmmLL@ﬂmmm PAL ilanaidngszaznisur an
uamsmpaeshuansliidiuinueniinees PAL msazantasamsznauiluanuazuevlnlseniuludenuauzaiosi
'%uﬂgiﬁmwmmﬂm@?ﬂﬂmﬂm Tranuduanfafues PAL Hanuduiusatrauniuliunnanslsznauilluanuas
wantnlgenduwiommnluszesnaun
AdAny Adaazaniiu wanluille - lawa arsdszneuituan waulnloeniiv

AU

nzaiugi N A i fuAnfisnuasiaudAymaasegiastisuieedtszmalne - Inedlenaun
a = Nalo =~ ) 2 N a =< o A a
RouldanuaazidduBuaansn wadawalug waenuun Induren Te@ussiildenuainainnisazanaesn

"M ANen ALEANaNAtans umanandedelual Feelud 50200
1Departmemt of Biology, Faculty of Science, Chiang Mai University, Chiang Mai 50200



'

2. ENAARFINES 171 37 R1TUfl 5 (AyAw) AueNEy - AAIAN 2549 msulasuwlasuapiinesidanzaiidu 35

(%

Snquaulnlaeniiu Jufuansdszneviiludasiavil Taelunszuaunisasedngilfesendueulniaezaniiu
wanlsile - lalea (phenylalanine ammonia - lyase (PAL, EC. 4. 3. 1. 5) Iumﬂ,a"qﬂﬁﬁ“émmm%q PAL slawfluanelasd
dndryiuanlunssuauneduamsfanstszneuvluessuasifialnavueaddu - Wy anlszneu@luda vl
uaes Wwnutiy wazantiu {usu (Ju, et al., 1995) Iui:udwmm?ryLﬁ‘u‘lmmN@ﬁﬂwudﬂnmﬂ?ﬁuuﬂmﬂ?mmmu
Wlzeniu aslsznevitiuaafianadiniusiuueniirsesedlsd PAL fdlumasumsmsinelusauerilariug
‘Starkrimsom Delicious’ 4z ‘Golden Delicious’ HA®WALE ‘Grape berry’ naviaWug ‘Akatsuki’ WAZHANEHNILE
Wyl (Blankenship and Unrath, 1988; Jeong et al, 2004; Ohmiya, 2000; 919tl, 2543) Fanisilaeuulag
miﬂizn@uﬁ']ﬁmmm'frﬁﬁmfmLLmrwmﬁuTuﬁmwi@mﬁm wiazug mmmmﬂ%ﬂmﬂu@ﬂmq@ﬂ’N‘vmmm'a
nrzuaunsdaATsianTaznaumani iy uas anspuANnRRsIALTn uazarme g udu (Saure, 1990) i
rnuandslipefismeriluddentewauzdssiugunaunanten dadunsAnsnisaasuasueainnieuls?
PAL ﬂ?mmm?ﬂsxﬂ@u?\liuaﬁLL@xLLﬂuTmVLSﬁmﬁu;T\mquLﬂﬁ@ﬂm@34:mqﬁuﬁwwumwdwn’m@?aﬂmmfiq
Liwuﬂuﬂiﬂmmﬁ'@lﬁmmuﬁan@immamuammﬁmaLLm\‘mmLﬂﬁﬂﬂmauzﬁqqﬁuﬁﬁlu%uqqrﬁifﬂﬂ

ansaluazisnig

Lﬁ@ﬂﬁumsiw’v”uﬁwwunﬁmumnimﬂq 5 1 Lmzﬁmﬂwﬁﬁi@m@ﬂLW@iﬁﬂiwu@ﬂqmﬂqm@‘ﬁ'%ﬂﬂmﬁﬂm
uﬁqmﬂﬁwﬁmﬁ'mmﬁﬁmq 28 Fufla 133 FundenenunuanBenzinalnginnnsAinmzinisn aeundamnsdaadl
requlaannaludasengAanaiainaiugn <) 7 Ju uidassiellil

waARdnraaeulil PAL n1sanauasiinmziiamsinaasaulmd PAL AaLlasa1ndan1saee Faragher and
Chalmers (1977) uaz Arakawa et al. (1986)

Funnanstsyneuiitudaaun MaafauasAnmMEiEnsssna TuaAT AR AL I AR 970
Ketsa and Atantee (1998) was Singleton and Rossi (1965)

Fnnueuinloeniuwismn nsafnuaznsiiansiiinnueuinloaniwismalneda estimation of total
anthocyanin method (Ranganna, 1977)

nstsziiiudimaviing Ineldldsunsudniagy SPSS (Statistical Packages for the Social Science) 3bA91EY
AULI31139% (Analysis of Variance : ANOVA) uazit3ennitenAniadadae LSD

NANITNARDY
aaa P P~ a X oA a X aaa - v a u

waasnmvaseulsd PAL Aniaiingaaunuangiinauinaueassnraseulsd PAL luduEusunismaand
(28 Fundananuiw) JA1 16.58 n mole / mg protein + hr ANTIANNGITUETEE °) uasHIaAFIAGNgANENARNE 119
Jundananuii 398A1 51.09 n mole / mg protein « hr ¥a4AINTUIIAARNAS (Fig. 1)

ﬂ?mmma?ﬂi“ﬂ@u‘?\liuﬁmﬁmﬂﬁmﬁu 2 A% ‘Emﬂufuﬁmrﬁumwmmﬁm 519.51 mg / 100 g fresh
weight q’muummmmu‘l‘,mﬂuﬂ?mmmwmmam@mﬂ 35 JunaenaNuIY mum 598.11 mg / 100 g fresh weight
mnuu@mmmLmum_l?mmmmmmmmm 98 JUNAIABNLU WommﬂuuLwmwu@ﬂmq‘imwﬂ?mmmmmLm
Naa1g 133 Jundananuiu laafian 327.20 mg / 100 g fresh (Fig. 1)

) A A ~ X Y o o Ao a e a v A

muﬂ?mmu@u’fﬂ*ﬂmuuumﬂwmu 2 pfadwipzaiuiuaslsznauiiuaa Imﬂmuwumumsmmmmm
0.97 mg / 100 g fresh weight mnuummum”m@mmmmmanmmymﬂ 42 Fuvdenenunueien 1. 12 mg /100
g fresh weight WAAIAAAAY mnuum@ﬂ I aEEnALAY qummmmmumﬂ 126 FumdsmenLNudiien 1.57
mg / 100 g fresh weight Lmemmm (Fig. 1)



'

36 nsulazuwilasuenfinesiidanzaiiu 71 37 @11Ufl 5 (W) AuENEY - FAIAN 2549 2. MENAARFINEIS

G0
210 - ‘—)K—Phenolic compounds —#— PAL —C— Anthocyanins | T 18
o
= =
= = 2
50—+
®710 4 17 =
2 3 5
w 510 — o o
B o e
@m
a 510 —+— % E‘-
[+ =
B £ z
L]
E 410 + = E
= 2 -
5 2 £
€30 +— o &
[~} ® =
Q ' m 8
L] £
5 210 + > 2
®
[ =) ) -
o o 3
£ 3 =
o110 4+ F =
o
10 + 0 —t———t—t—t——+—+—t—F+—+—+ 0.5

28 35 42 43 56 63 70 77 84 91 98 105 112 119 126 133
Days after full bloom (DAF})

Fig. 1 Changes in PAL activity, phenolic compounds and anthocyanins in “Mahajanaka” mango skin during fruit

development
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