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Chemical Components and Physiological Activities of Thinned Apple, Pear and Peach
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Abstract

Thinned fruits, apple, pear and peach were investigated into chemical components and physiological activities. On proximate
compositions, crude protein, crude fat and ash of thinned fruits were higher than those of ripe fruits, showing lower
carbohydrate in thinned fruits. The contents of inorganic substance were Ca, Mg, P, Na, K and B in order. On heavy
metals, As, Cd, Cr and Hg were not detected and Ge, Mo, Ni and Pb were trace. Organic acid in thinned apple and peach
were detected as tartaric acid, citric acid, malic acid and succinic acid, but thinned pear did not contain citric acid. Free
sugars in thinned pear and peach were composed of glucose, fructose and sucrose but sucrose was not detected in thinned
apple. Contents of insoluble dietary fiber in thinned fruits were higher than soluble dietary fiber. The thinned apple extracts
showed high antioxidant activity. Nitrite scavenging activity of thinned apple and pear extracts were 71~80% and 61~63%
at pH 1.2, respectively. Tyrosinase inhibitory activity of thinned pear extracts was 61.0~89.4%, however peach extract

showed no activity.
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Table 1. Operating conditions of HPLC for free sugar and
organic acid analysis

Mode Free sugar Organic acid
Model LC-10AD, Shmazu, Japan DX 500, Dionex, USA
Detector RID-6A AD 20, 210 nm
Column phenosphere 5 NH; 80A Rezex 10 p 8% H ORG

(4.60 150 mm) ACID (7.80%300 mm)
Eluent Acetonitril 80+Water 20, 0005 N H;S0, 05
1.0 mL/min mL/min

MolMF M
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-amylase, protease, amyloglucosidaseZ WF3-Al7A o] dF o]
9o AL Rt o T WAE B84 HolAHRE,
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A FET NG ASE ARSI FAEAdL 1, 1-diphenyl-
2-picrylhydrazyl(DPPH) free radical AAW(10)0.2 2R3y
t}. & Al 3o} methanol 4 mL9} 0.15 mM DPPHE O 1 mL
ag8in AR gzT2 A4 tocopherolE
Z+z} 20, 40, 60 pgH 718kl vortex mixer2 10327F wylsled
AL A 307 A g2 517 mmof A FHEE S35
of FA7MF vE 50%9 FHE AAE UEs sample
F29 RCpo.2 7|39t

OfaIMA s &£
o}zs_g* 2AZ8L | mM NaNO, &9 2 mLol) A5 1

.1 N HCIZ 0.1 M 74 43 80& AL8-514
Elacy %%“-‘4 pHE 77} 12, 30, 6022 ZH3 F W&
Hof FHE 10 mLE Stth Lejar 37TAA (A1 <
WA T ol 1 mLE FHEa 2% 2AMEY S mLE
A7V g GﬁessA] ¢t 04 mLE 718} i@s} 3 Ao

AESE 09 BLEDE U
e bkt GriessAl%} T4l 354 04 mLg 73]
A B SHGEHID).

Tyrosinase 4 Nills 53

Tyrosinase &4 Asls 23 A (12, 13)9] 2 o
2} 35C $FNM 258 vzl ZA8 0175 M phosphate
buffer(pH 6.8) 02 mL, 5 mM L-DOPA solution 0.2 mL 12
3 AEY 02 mb EFAe] mushroom tyrosinase(110
units/mL) 0.1 mLE H7}8le 35T A 287 uhg A7l T8
475 nmAXN FHEE ST YT A2 A FFHF
01 mLE #H7lete] EFEE 23T PBaw), AT HA &
7 05 mLE HU1sle FHEE E3H dCws o
2ol 5] A4tatAch

Inhibition effect(%)={1-(Sap-Baw)/Cars} X 100
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%20 Alzle] ZohlAL 108~11.4%, ZALL 5.6~6.0%,
3RS 52~50%, B53EL 77.6~784%0|U 58 WY
Zoizdo 102~12.7%, 2 1.6~18%, 3B 48~
50%, &3 ES 805~834% olglon £o Boole] zuh
WAL 13.6~143%, ZALE 1.8~26%, JE-2 45~59%,

KU
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Table 2. Proximate composition of thinned fruits
(%, dry basis)

Thinned Crude Crude

Fruits time protein fat Ash  Carbohydrate
Aol First 114 60 53 713
PPI®  Second 10.8 56 52 784
P First 127 18 50 80.5
€ Second 102 16 438 834
ot it 143 26 59 772
€ach  Second 13.6 18 45 80.1

BI)1AE ke Table 33 o] 1a} £
i < 34 Ho o] e U8R F
Ca, Mg, P] gtako] =it Ca ke Alart 18.1~30.1
mg%, W= 20.8~239 mg%, EEole 14.6~21.5 mg%ol
i, Mg Ala7} 13.7-18.8 mg%, HiE 24.0~26.6 mg%h, E5
ol= 10.1~14.1 mg%olen P= At#s} 8.6~9.5 mg%, Hi
= 13.6~14.7 mg%h, E%5ol= 89~11.3 mg%o| Yt

Table 3. Inorganic substance of thinned fruits

(mg%, dry basis)
Fruits Thinned time Ca Mg K B Na P
First 301 188 05 01 11 95

Apple goond 181 137 04 02 10 86
b NSt 239 266 08 03 07 147
Second 208 240 10 03 07 136
Fist 215 141 03 03 10 113
Peach

Second 146 101 06 03 04 89

Table 4. Heavy metal contents of thinned fruits
(mg%, dry basis)

FmitsnmmmedAlMCdCrCuFeGeHngMoMth
Appe Fist 047 ND” ND ND 010 120 003 ND 028 001 001 001 049
Second 023 ND ND ND 010 071 003 ND 0.7 001 001 001 031
py [ 103 ND ND ND 039 126 004 ND 033 001 003 001 086
Second 040 ND ND ND 033 116 004 ND 026 ND 004 001 070
by [ 148 ND ND ND 017 182 002 ND 020 ND 003 001 066
Second 023 ND ND ND 011 099 002 ND 0.14 001 002 001 06l
Y Not detected

&2 BN FE4E AL Cy, Fe, Ge, Mn, Mo, Ni, Pb,
n5o] HEFHAYOY As, Cd, Cr, HgS HAEFA 4stxn
Ge, Mo, Ni, Pb= = 1|3 AZFHUATKTable 4). 4Fo 3}

N

& 2245E 2294 WU F 1 Fhuel U0
° F4e HFLAZ olgAT 4FIAY FHAN 2A

7t 9e Aoz MzE,

Sl Ralg s

£ At} Hgole] {7)4H tartaric acid, citric acid,
malic acid, succinic acid 5°] A&EEHYL £ v tartaric
acid, malic acid, succinic acid 5& ZAEH o1} citric acide
AEE A FtHTable 5). £-& AlF= citric acid7} 3402~
5271 mghE 7bF =hew £ g £ Egole
succinic acid7t 2}z 422.1~478.1 mg% 9} 2504~336.4 mg%
2 718 A4 Jeisdh

Table 5. Organic acid contents of thinned fruits (mg%)
Fruits Thinned  Tartaric Citric Malic Succinic
time acid acid acid acid
Aople First 874 527.1 9.3 228.1
PPC Second 2018 3402 1897 2087
Pear st 109.3 ND" 16.4 478.1
Second 79.1 ND 64.4 421
Peach First 101.2 243 217.8 250.4
Second 71.1 ND 256.2 336.4
Y Not detected

28 Alyte] FElHe fructose®} glucose7} AEE P oL}
sucrose= ¥ FREHA ggon £ e} Heole
fructose, glucose, sucrose 5] HAZHU F Feldo FF
o &8 BEolsl 303~391 mg%hE £& Alwsl &2 )
o =gk £& Egole fructoser} 1.53~2.14 mg%E 7}
% Bol FRHAUL F2 AbHe} 2 vl glucosert 7347}
1.17~101 mg%s} 1.68~177 mg%ho2 74 o] 45
tHTable 6).

Table 6. Free sugar contents of thinned fruits (mg%)

Fruits . ed Fructose Glucose  Sucrose Total
time
Apple | FITSt 0.87 1.17 NDY 203
PP Gecond 0.8 1.01 ND 1.89
Pear First 0.14 1.68 0.03 1.85
Second 0.15 1.77 0.08 2.00
Peach First 1.53 1.16 034 3.03
Second 2.14 1.67 0.10 391
Y Not detected
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e 56~57%0103 F2 e £84 Holdf TEFS
595~63.7%, #8743 Aoldf FHFL 54~55%01UeH 5
& Bgotel B84 Holidfr TFE 294~420%, TEA
Aol df T 92~114%2 BEA Aok ghato] &
4 AolidF B 3th SR FFE £& vt
650~69.1%2 7} =34tk HHA 7o) e Ho)df TF
H3lE BE £ Al 2 uie A T WIkE B
F ey Beote 1A £ A 534%AM 24 &2
74 386%F ZAEE Aot

Table 7. Dietary fiber contents of thinned fruits (%)
. Thinned Insoluble Soluble
Fruits time dietary fiber dietary fiber Total
Apple First 37.8 5.6 434
PP Second 376 57 433
Pear First 59.5 55 65.0
Second 63.7 54 69.1
Peach First 420 114 534
Second 29.4 92 38.6
N LR

S& AL 7154 AFolt HPFOR 018 £ Yt
A 4Rg goliy] Astel PARE, obANG 1A 2
23 yrosinase ANE 5 AEF AvE B 2k

a5 e £ BAL HFse] DPPHYA o free
radical A7 24-& v]w3l A3} Table 87 Zth DPPH 50%
g BYA)EY WP $38Y WAEERCHE BE A
9§ G tocopherol 159 pf BTk FE& B FE
o] YA &4 Bel® FAo| ohlr] W 4T3
& Aoz 47Eh £ B FoIN An 812~85.
WE 7P B4 EHom w7 1670~2003 pelgia
Zol7} 3143~4302 w2 Ve
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Table 8. Antioxidant activity of thinned fruit on the DPPH

Fruits  Thinned Concentration(y:¢/mL) RCso
time 0 20 40 60 ()
Aol Fit 03490274 0235 0197 852
PPC Second 0349 0258 0227 0.18 812
P Fist 0349 0324 0288 0276 1670
Second 0349 0301 0288 0278 2003
Fist 0349 0326 0313 0309 4302
Peach

Second 0349 0305 0305 0297 3143
Tocopherol 0349 0125 0068 0.062 159

Wb A olAAg A pAle £5& BAEY
H & A1A

30 2 pH 609)A] ¥HEA)

35& ARSI Table 994 HZo] &2 Atwte] o}
g aA5e] 7MY wskoH, tgor £ wdou &
Egolz A7t A QA ¥ §49 pH HE B
pH 12~3094 &7} Ides) 52 Al pH 129
A 71~80%, pH 3.000A 45~55%0]en <& uli= pH
1204 61~63%, pH 3.0014 36~37%0]0 0} &8 Eaoo}
= pH 12614 0~10%, pH 3.0014 12~13%0.2 7}% o}
o ol Ak v 3159 ZHA #EEH A F6,
17)¢] sjzFe} ol FEE9 ofFdd 2AZEANA pH
gEA ]l vl A pHIE FEFE o} ALNE ATl A%
T R1e dAHE Aok

d e rx AT

Table 9. Nitrite scavenging activity of thinned fruit (%)

. Thinned pH
Fruits time 12 30 60
ronle First 80 55 12

PP Second 7 45 16
Peat First 63 36 4
Second 61 37 2

First 10 12 5

Peach g ond 0 13 11

Tyrosinase 4 XNsls

£& B9 g7 v FE £AZ o] § e A
Edtuzl s debd AFFEAQ) tyrosinase A3 4
< ZAEIYTE Table 103} o] £& FAFe] WA f2)
tyrosinase A3 A& w7} 61.0~894%2 7}F =3 TS
o2 HLolr) 573~60.1%E 50%0|A4e] & AHlsE 7}
A Rog etk Al E M g4 vehtA &
ol 7l&9 £3(13,18)014 BE1g nle} o] o} Y8 =
A tyrosinase 0] AU AAEAS FAAIe B2
o] EXF Ao FHPHAC

ojel Ade £ Hale] AFHNES 718 A=
9] 7FsAE AARE U A 7ie] e =04 Fuk
L JAElE FAE AE 9852 AHEE £ e HeAE
Ho FAoh

Table 10. Tyrosinase inhibitory activity(TIA) of thinned fruit

(%)
Fruits Apple Pear Peach
Thinned time First Second First Second First Second
TIA(%) 0 0 610 894 601 573
2 o
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