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[.A4 o
Wal( Mangifera indica Linn.)+ 2U5-YH Anacardiaceae), il <( Mangifera)©ll <3}

= aojolnt. fEuetelA FE AuirE HaL e of & h—% Frgo] Trwin' 0=
oAt 7|FollA F= ApEAL vk o] FEE TR Fe] A dnr)
23} s x|uk Aol ofstal AR (lvh IS Ao AREE Ao Iy
A= 340~450g0]al Al TR otk 193919l ‘Ripens'e] AAJo = Zz2z|r)olA
SAE o 19489 ‘Trwin'o]#tx ' EItH Yonemoto, 2011). <ol ol 4
Jgart Fdiekal =l A HW el osf 47Cellq 3037t SEAB = Wil S
o] gt AT Adkeo] il ofEare] ABAEe] HtHKREL 2014, Seong s,
2014). olol W} AFreoMe 71533}t tg-o= are] ApufHzlo] Sy FAE
Holil Qlth(Lee &, 2014). YEolA= Wil Trwin' she-2Aufol A 154 g A4k
S 918 ] 70-80(AdE7I) = A7) Elo] Yok(Nishita &, 2005) L&y A=
oMM= AEE FHUE S5 S8l 7k R 7k vl 7heEY] uitel] FEE
The 7% =ol7] 918 ¥4, il flAp) 2 A 2k FAg Zﬂﬁﬂﬂ o] o]
AL vt el oF, AR, A, Sl £33t Edol Fisitt
(Feskanich &, 2000). 3} o5 &ist B4 a43M33 22 w2 ARl #749]
ZHS E3) st stressol]l 93t o HE 2EgAhw FFoT AES HE d)
(Desikan s, 2004, Youssef®} Talaat 2003).
Wi GdT oFgHl WelA JAIF He dAdlEeE oY /9 polyphenol
| mangiferino] ©Fo® rEo] UtKLuo s, 012). ol EHL AY,
P, WAV, @Y e 5 VAL dde g 4otk
(Carvalho &, 2009, Dar &, 1996, Muruganandan %, 2010, Rajendran &, 2008). ¥
widlME WaE Tk ApiAl dessol(FDell we 3] F4, WY
2EY RS} AAE YA a8 (FvFm) B 23k A mE FE EHlEES]

mangiferin® naringin %S H|ul kAT

I
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MFAZA FHdE A TRESRe Wl 3WdAe]l WA Trwin'S AAE] A9
LoAFE 98 AL e WEAEEREIARRG sheet)® o]8H WanLbE
SAEECE o &3t EEL 2015 Ve A BRE 93k e o F
129 F545H AA72 20-22CTS 4 Ao 20161 Ee 2 Y274
HA7]2 13-16C W0= slolists FeAlZivk 39 Zeddd shy A%, 7Ast %
el 25ES 98] HA7IS 23-25TC HES 2EILL 4 Qo] B0 dnjjfol=
AAZEH 7F spdoll 4-5700] S EA & 2HH(F¥H] 7-10, rough fruit
thinning; RET)®F 1-27] & AT L2 16-20, detailed fruit
thinning; RFT)T-5 A4} dulssols SkmA7]a gl 434S 2 7t
sprs H#om wigal sk Al aAgAZTE AR wiAE W 3 WS
1 RERO 2 a2 Fo4iel FARE S5 A8 5ol #AS v A7)
69 ZoHE W] S FEh

I BEFEARE 49 5UFE FE|7HA] oF 25 HA R wig] U G 7)) 3R
=7 2 375 Wy o789 (Vernier Calipers, Mitutoyo Corporation, Japan)® =4 &)
o e HAAE(Electronic scale, DHAUS, USA)Z =4S 3tk TSS(total
soluble solid)¢} At ZALE flal #uE viA 253 d5S B oA Y G2
(Digital Refractometer, Atago, Japan)® & 7F&A 13E S SH&A oBrix® YERA
th ARSIV ERS o83 T eR S8 Y FEA & Hye
5 MZ o] Yo s 24 Wsil(Refrigerant, CLN—40UW, Nihon Freezer,
Japan)ol] E212418 A7kA] B3It AR EE A HAZ7](Clean Vac 8, Hanil, Korea)
ZA T AzE A5E 214 7](blender, HR2850, Yahorng Ele.co.Ltd,
China) 2 #33ck. A% FUAE 40mgS 50ml AEHFH 80% olghe 30ml H7F
32=2(HB 205SW, HanBaek Scientific co, Korea)ollX 10A13F =3ty 42& =
2 3] S7](Rotary Evaporator, Heizbad HB dilgit, Germany)® #s= AlZ1 3,
Az AEE 100% MEs 2ml 2 S8Rl 2 AJRe des FEE2] dAeols
2 Blosis(1958)2] WHs WEste] HA433ItE Methanol 4mls $HPd=® 742e] AR
o] A7}t % 0.15Mm 1,1—diphenl—2—picrylhydrazyl(DPPH) 100uE &33te] 220
A 3087 eFA3kAI] U Spectrophotometer -3=4%=A](Shimadzu UV—2600, Japan)
2 517TnmelA FFEE SASIATE Sample H7H9F TRV FEEE SN
o, ofgje} o] Arkste] MEE(%) 2 FAISHAT
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EDA(%)=(1-ABSsample/ABScontrol)><100,
ABSsample: Absorbanceoftheexperimentalsample,

ABScontrol: Absorbanceofthecontrol

100%9EHe: 2mlZ &81E XA EE 13,000 rpm= 1587 L4le] 3 ol micro
filter(13JPO50AN, ADVANTEC MFS, US)® ¥k thg HPLC(LC40D, Simadzu
Nexera, Japan) #AA5 2 o83t} Zo]d=s-2 PDA(Photo diode arry, *Ftie]e
= ujg) #H=717F F=E HPLCOl column CapcellPac C18(4.6mm X 250mm, 5um,
USA)S o]&3] 3-7(258nm, mangiferin®} 284nm, naringin) ZH2% 40°C ZHCoE
i 1ImLe] 0.1% EZEFLECMEARSE H7FSE acetonitrile(A%Y) ¥ 0.1% EREF
QROMMEAS W 33k THT(BAE &3k Aet B9 sl (gradient) =
T 2t S BEEAY peek WAH F ZEEAIe] HFAES B3 AL
t}, Mangiferin 522 Wako(Japan)®} naringin ¥+ =22 Sigma(America)©ll A
TAaiA A

o] AN e o e I, ARt 2 I ZF 3309 Ase(a)9t
= (b)e] AAA(Chromameter, CR—400, Konica Minolta, Japan)®] =A%k 2+ =
Aol gigk HlES abptoz YERATE 69 Zwol 24 103l darnre] <o of
0 ot o I E¥u =4 F33=A7](Portable flourometer, 0S30p,
Opti—Science, USA)&E =A% Fv/Fm(3Ate] a&)zko s vepich

EARAL HA2A(LSD, least significant difference)?34S ZAIZ 213 (Sigma
Plot 13, SYSTAT, America) 2.2 77t

F

N

—

At

243 2 AR g el 2t el uiRk F4, B4 B X aee] A
HskE 3 1ol vl ARt | ahdo] 23t | wpdel] wis) oL ARl s=9ko
Ao Aol gtk 8 Sl MR S4E Aia(a), FgE(b), 2]
9 54 FFe] Fvlme 3 20 UERtE Ass B e 249} o] =0k
ot I nlE2 A dbdo] vk A &S A AR B w2 A
e Bou A el itk 2Elar 692l R 5 109 Rt dellA
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H E ] HEFAS AR Aas 32 30 YERSET 2
o] A3 e vlE) E=dth FuisI(Aah) FEER
AN AS BHor BE 2ty Pafx|ar 91% 7]
. 1370 gpoll Zwh 514 2] Wzl Zzke] sl
7= AL FHE SUATIE %L gk tolth. Sasaki(2002)= Y epleltd 117]

% of whe FAVI FAHF Fol FHT
233gel HJ3l 1/3%2= 338ge]ttar M1 9 Yeshitela(2004)+= g3l ‘Sensation’
oA & sl g V) WA T AR S AA A3 anE (EEFAS 2777
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7] 2 Fdo] oAl e
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o} shAIRE, 3E 59 ISollME 1w BUb 5 1mg ofsHE AfolE HIT:

ol#fgt ﬂ/‘éﬁi SR JJrO% 3= poly phenol &2<] mangiferin #} naringin
°JHPLC ] chromatogram < ZI¥ 1o FAIZer 1 =S F 4o Yepdoh
A7kl mangiferin F=Fol= IO} naringin 5 A3t zolE HSIEU)
] gl HFolA A o] YA AR 2 S UERth Ea
)7} 5ol vlgl 15 B gl =9kth
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(Navarro ‘&, 2015). il W5 dibdo= Algdos a7t plokeia 44
I A S F8 dEelAde AR Aol WEAES AX|skal AAstal
(Yonemoto, 2011). & A3do] &g shp-rollie Hes BA0 7 ARRH FH7Ee
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7F obF W ghe UERlth R Ed s et AP, AR B Y
HG 2Rge] digh BANA FEAEHAE W Valencia 2.#%|9} ‘Ellendale’ &
ol FyFm 2 AEAY 6045l 247 0.763F 0.689] #S ERATHMatias 5,
2015). 18]ar Fspah ] 7R Aufjssolol] oaf AxAE e gk WA= 7t
Friar ®Wargk up7h k(Jafari &, 2017).

2 Aol gy sk e 3] fEoR g vt SR &
BEE empE dEe] AEHu W AEdlel: ek AAlA S
TEAEAE WL vl Alow A7 Holal, AR | ue] 243 s
AAA | o] vls] FIEe] Tkl e ofwdt AEHAE tisslhr] #1s)
Frtst EZS Bol ARG AvE O @A Aol HdThal AlE FHSIh
Fob Q7Uetell A ApllE WA Trwin® 2] EFF, A AASA 2
mangiferin 3% BlulolA Q7velite] AlFil Bup dhuje} 30 DNk S
2 mangiferin &% =+ 3G9 THHan 5, 2016). ¥ ARl A 4% mangiferin S-S
o]} HFo| A F 50pg ¥} 5pug R Han F°] Hagh #7F 11501 FRlAu)e}l vlsgh
FFs HIAth QTuetolM A AL A7 660pg I 90pg OF AlFA
A Aok oF 100 wivk =3kt o2 gk o] Afole Q7|Uelrt AlFRT W
AXE ofd] 7= ek Ao R ALk A 2 1 mangiferin o]
Zow G wph vk 2EHA(JIH] ool wE Eefulsdel ik
AFHIEC] HalwA] FPAIRE 2 Ado|A AEYA o] mE ik A7
7 EEsllE E4S HPLC &2 w48 A, Wate] F2 o] i mangiferin 7}
naringin ©] T EHE HAEHAT 53], Ay @ ISFEEA 1 S
O] Aol o] oy AEHAS S Aol 2ol Hajxl ~Ew~
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Abstract

Comparison of the Characteristics of Fruit Quality and Free Radical

Scavenging Activities and Polyphenol Content by a Degree of Fruit

Thinning(Leaf—Fruit Ratio) in Mango ‘Irwin’ Cultivated in a Plastic
Heating House

Han, Sang—Heon"- Cho, Jae—Jung™ - Kang, Youn—Koo™

The characteristics of fruit quality, free radical scavenging activity of mango
‘Trwin'cultivated in a plastic heating house were compared between types of the fruit
thinning (leaf—fruit ratio 7—10; rough fruit thinning, leaf—fruit ratio 16—20; and detailed
fruit thinning). The fruit size during the growth stage and fruit quality after ripening
were lower in rough fruit thinning (RFT) than in detailed fruit thinning (DFT). The
proton efficiency(#v/Fm) related to tree stress tended to be lower in REF than in DFT.
The free radical scavenging activity differed according to the content of ethanol extract
in peel and flesh. The free radical scavenging activity of RFT was higher than the of
DEF in peel extracts when the content of ethanol was not higher then 0.25ug and the
flesh extracts when the content to ethanol was not higher than lmg. There was no
difference in mangiferin content related to the free radical scavenging activity between
the two treatments, but naringin content differed between the treatments. In particular,
the difference in free radical scavenging activity in the peel and flesh extracts was
thought to be attributable to the effects of added stress with the fruit setting burden in

an environment with many extreme stress conditions.

Key Words : Proton efficiency(#v/m), mangiferin, naringin, rough (leaf—fruitratio;
7—10) and detailed (leaf—fruit ratio; 16—20) fruit thinning, fruit setting
burden.

El
>,

Mo s 63243 AT

* Corresponding author, College of Applied Life Science SARI, Jeju National University
#** Environment & Energy with Construction Technologies (E2CTECH)
x*%% National Institute of Agricultural Engineering, NAAS, RDA

- 227 -



SEM B ARSI 547

(E—mail: snagheon@jejunu.ac.kr)
EEEFE1Y 2020, 06, 19
_,EJ_O

: 2020. 07. 31
AAZAEL : 2020. 08. 10

- 228 -



712 oFe20 U T Trwin'dpdof Hip Lo IHE F,
g ita AEd 2 Poly PhenolahgH| i

<Table 1> Changes of length, diameter, and fruit shape index as treatment of RFT (leaf-fruit ratio, 7-10; rough fruit thinning)
and DFT (leaf-fruit ratio, 16-20; detailed fruit thinning) for the fruit growth in mango ‘Irwin’ cultured in a plastic
heating house.

Date Length(mm) Diameter(mm) Index of fruit shape
In\(/)efst. RFT DET Lsfzg%) RFT DET Lsrll)=1(§%) RFT DET LS?:S%)
May 10 110.6 124.1 0.35 79.2 87.2 0.29 1.4 1.4 ns

26 118.8 125.6 0.14 85.3 91.0 0.69 1.4 1.4 ns
Jun 15 120.6 127.0 0.97 89.3 91.4 0.95 1.4 1.4 ns

|

N

© LSD; Least significant difference, ns; no significance

|

<Table 2> Changes of red-green degree (a), yellow-blue degree (b), a/b ratio in fruit harvest season and Fv/Fm (Photon
efﬁciency) on Junas treatment of RFT (leaf-fruit ratio, 7-10; rough fruit thinning) and DFT (leaf-fruit ratio, 16-20;
detailed fruit thinning in mango ‘Irwin’ cultured in a plastic heating house.

Treatments ( degree) (de gree) (r?l{[?o) (Photoﬁvéﬁgf%iency)
RFT 15.0 44.0 0.4 0.53
DFT 12.7 28.2 0.7 0.56
LSD (5%) n=15 0.30 0.30 0.01 ns

LSD; Least significant difference, ns; no significance
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<Table 3> Changes of fruit qualities as treatment of RFT (leaf-fruit ratio, 7-10; rough fruit thinning) and DET (leaf-fruit ratio,
16-20; detailed fruit thinning) at harvest season in mango ‘Irwin’ cultured in a plastic heating house.

Weight
Treatments &

Hardness Total soluble solids Acidity
(g) (kg) (°Brix) (%)
RFT 476.4 1.3 13.1 0.2
DET 544.1 1.8 14.2 0.2
LSD (5%) n=15 0.13 0.29 0.84 ns
LSD; Least significant difference, ns; no significance

<Table 4>

- 0€¢ -

Changes of poly phenol concentration in peel and flesh as treatment of RFT (leaf-fruit ratio, 7-10; rough fruit
thinning) and DFT (leaf-fruit ratio, 16-20; detailed fruit thinning) in mango ‘Irwin’ cultured in a plastic heating

house.
Peel (ugD.W g") Flesh (ugD.W g™)
Treatments
Mangiferin Naringin Mangiferin Naringin

RFT 41.0 421.6 11.7 26.5

DET 40.7 364.4 4.7 5.9

LSD (5%) n=15 ns 0.31 ns 5.35

LSD; Least significant difference, ns; no significance
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<Table 5> Comparison of inhibition ratio to active oxygen in peel as treatments of

plastic heating house.

7t2 st Ul YA Trwin'dhad 9| Hif FEo| IHE F2
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in RFT (leaf-fruit ratio, 7-10; rough fruit
thinning) and DET (leaf-fruit ratio, 16-20; detailed fruit thinning) at harvest season in mango ‘Irwin’ cultured in a

Content of extracts (pg)

Treatments
0.12 0.25 0.50 50 100 500
RFT o . 23.5 28.9 61.1 80.2 84.1 84.0
Inhibition ratio (%)
DET 19.0 20.6 57.7 78.7 84.6 84.0
LSD (5%) n=5 0.17 0.34 ns ns ns ns

LSD; Least significant difference, ns; no significance

<Table 6> Comparison of inhibition ratio to active oxygen in flesh as treatments of

plastic heating house.

in RFT (leaf-fruit ratio, 7-10; rough fruit
thinning) and DFT (leaf-fruit ratio, 16-20; detailed fruit thinning) at harvest season in mango ‘Irwin’ cultured in a

Content of extracts (ug)

Treatments
100 500 1,000 6,250
RFT o . 9.9 21.5 42.4 85.5
Inhibition ratio (%)
DET 1.6 18.9 20.9 82.5
LSD (5%) n=5 0.80 0.58 0.44 ns

LSD; Least significant difference, ns; no significance
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