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Index of Optimum Harvest Time as Seasonal Hesperidin Content Changes
for Citruslemon Juice in Plastic Film House
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Abstract. This study was evauated that seasonal change of the hesperidin content was in relation to the skin color
and weight of fruit in outer or inner side of the canopy, for determine the optimum time and the index of most abun-
dant hesperidin content in lemon fruits juice. The hesperidin content was different with fruit growth and on fruit
bearing site of the tree. The fruits of the either side contained the highest hesperidin value at 162 and 176 days after
anthesis just after de-greening and the value was highest in the fruits of outer side of the canopy. This time aso cor-
responded to the time just before the cessation of fruit growth. These results suggested that the optimum harvesting
period for more hesperidin content was the stage just after de-greening and just before fruit growth cessation.
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Y& (Citrus lemon)> A|EE,
(Mdike 5, 1974) = ANEEZE, 29 9 gz gE
(Hodgson, 1967)2] <3Hgolnt. e 54 e
gt AFolle gt 27t Jo] FEFE

1o [e)
Ha o ag]a 3, 7Rk 5 dH9E 2 vE
C, flavaone®, H8 T A& S E3slar

o AR A, Xl tig ol AEY Bt
AEFT Uth(Miyake, 1998). ogg]olre Bo]
7He AFe 229, 7Y PSR ol8o] Har
(Morton, 1987). t5°] &< flavonoid 2 limonoid
o ofgrkgel tis] W A7t Ho Uetl(Mazza,
1008) 531, b o F) ohsh vl e skl
TR e A7t o] FolsthAlbachel Redman,
1969; Coffin, 1971; Horowitz®} Gentili, 1979; Kamiya
5, 1977; Mizuno &, 1987; Nishiura 5, 1971; Tatum and
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Berry 1979; Vandercook®} Tisserat 1989; Vandercook
5, 1990). 1 Fl flavaone™<] eriocitrin?} hesperidin
o theh A Al i deA Ark(Vandercook
o} Tisserat 1989).

Hesperidin® 73E-ollA] flavonoid glycoside(CsH34015)
o] aglycone HHIZ EAIE 31 sweet orangedll A &4t
A E 28-S FTHWilmen 5, 2005). Park 5(1983)7
Taum 5 (1979)> #H&Eo el thaiA]  eriocitrinZt
hesperiding HPLCZ A g+ vprt glov |
of W2 AIZEE ZARS 3HA] 23Ut} Kondo (2002,
2003y ‘PR #lee] o dhsol] wigk Al7PE
total phenol¥} ascorbic acid F=HIE ZASE w7} Sl
O} hesperidin®] FEFASHE ZAFSHA] 23ttt

AFEAge 28 2793 ATl 93 35=3t
2 A sog & BAEe] =il kKo, 2006).
ol#gt EAIFS sidsty] fal #lE, g2 B AF A
A2 5o FEY Vs B B RS 283
sPds 9 PR ZheAlES Jidetal itk 1
A B AFeMe HEabdo] hesperidin FHde] 7
B2 AR FEAEE A% 8l e} 9F
S A7 2 9 gastel] wE  hesperidin
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2005d%0) AFERAAE F7Ied = X9
HI7H Shezeel] Af2lE ’iAjel HHE 8dAY HaEgb
e 127 F 575 IAFTOE o8 U 5¢ 3
Aol 7Rs7E AlFte] =L EA4E AEAFHE F-sht
T e R skl 4 oY) S 9dellA
FH 129l 24 oF 2+ tAc=® it

AFHE o vl A FAE Ak A
(CR-300, Minolta, Japan)& ZAATE =43+ o
o] g g RkFs S4sh] Sl wlE o &
T2 A AFE Id5S KR AFRE S A AL
SE471(NH-100, Horiba, Jepan)= F% B AHras
SAATY. P D AR 4 $oll hesperidin 2
TN FF S ARE EMe] A AR W
&1 (de-freezer, Sanyo, Japan)oll R T

Hesperidin A#EA2 JFAIE 1mkS: 3sAIZ] o
oll micro membrane filter(0.45um, Osmonics Inc. U.S.A)
Z o7k Fo 3]X51A] k3l HPLC system(SCL-10A,
Shimadzu, Japan) 2 498 gtk 1 sytem pumping
system(LC-19AD), auto-samplers(SIL-20A), UV-visible
detector(SPD-10A) ~12]3l VP-DOS column(l.D 4.6mm
x 250mm, Shimadzu, Japan)°] &2 column oven® =
T/30] H3Ut}. o]F e 8 A[CCHCN : acetic acid
(99.5: 0.5)]2} B[dH,O: acetic acid]E tFe} 2& 8=
zZeagel weh F¥ gk &, ASde) FEE
15, 26, 30% Fkell 20, 40, 40, 20%7} H== HZF
o8 7 AL BEYY TR S ARFs
80, 60, 60, 209/} H=% At FE42 1.0ml - min™
FAAFAL injection volumeS 20ulZ 3F3ATF. Hesperidin
Shke FFEAE(Sigma)S 280nme] FzolA] ks
picke} 22 retention time XY vlwsl] HHS )
At

TN TS AFsr] fE AFAIEE hesperidin
ARyl ko whHo 2 A glon HAo)] o]gd
HPLC system hesperidin= Th2 Waters A|5#(2690
XE, USA)S A3t 1 systemS pumping system
(2690 XE), auto-samplers(AS 10000, Thermo Separation
Products Inc.U.SA), photo diode arry detector(Waters
996) UV-visible detector(SPD-10A) 12]3. o]u3k
column(lonpac ® ICE-AS6, U.SA)SZ =& column
oven @ Aol FHlt olFAe 8doF  0.4mM
Heptafllorbutyric acids 0.4ml - min? FAAZLL AlBE
30000 3294171 %o injection volumeS 10ulZ 3F3T).
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olFthEel] sl WIS WMATh= AS Hagh vt 9l
ot Favonoid®] A3 2k sidlel] ofs ks wh
7] 431 (Mozafar, 1993) 21EAIE A2)Ael] &3l 3=
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21EA= polyphenols: AAkethar =73l Skoh(Stracket
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AR 715l wX= xpgol] gk kel A At
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Fig. 1. Seasonal change of hesperidin content as bearing sites,
outer fruit and inner fruit of the tree canopy. Vertical bars indi-
cate standard errors of the means (N = 5).
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Fig. 2. Seasonal change of hunter value (A and B) as bearing sites, outer fruit and inner fruit of the tree canopy. Vertica bars indicate
standard errors of the means (n=5). a green~red b: —60 (blue)~+60 (yellow).
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Fig. 3. Seasona change of flesh weight as bearing sites, outer
fruit and inner fruit of the tree canopy. Vertical bars indicate
standard errors of the means (n =5).
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Fig. 4. Seasonal change of citric acid content as bearing sites, outer fruit and inner fruit of the canopy. A: Brix, B: Citric acid. Vertica

bars indicate standard errors of the means (n = 5).
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