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Abstract

The physicochemical qualities, antioxidant activities, and polyphenols composition of eight kinds of cloud and clear
apple juice products marketed in Korea were investigated. The acidities of eight kinds of cloud and clear apple
juice products were in the range of 0.299~0.556 and showed no significant difference (p<0.05). The soluble solid
contents of the cloud type were higher than those of the clear type which had higher reducing sugar contents.
The color value and turbidity of the cloud type were also higher, but the vitamin ¢ contents showed no significant
differences. The total phenolic contents of the cloud type (1.13~1.42 g/L)) were four fold to eight fold higher
than the clear type (0.12~0.32 g/L). Nine polyphenolic compounds, including chlorogenic acid, caffeic acid
(-)-epicatechin, quercitrin, phloridzin, and 5-hydroxymethyl furfural (5-HMF), were isolated by HPLC analysis, and
the total amount of the cloud type (319.37~985.63 mg/L) was higher than that of the clear type (92.88~214.39
mg/L). The antioxidant activities, by DPPH and FRAP assays, of the cloud type showed stronger than those of
the clear type. The antioxidant activity and the color value were highly correlated with total phenolic content and

polyphenols content (1>0.95).
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2-picrylhydrazyl (DPPH), 2,4,6-tris(2-pyridyl)-1,3,5-triazine
(TPTZ), 2,4-dinitrophenylhydrizine (DNP), dinitrosalicylic
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o Wk 1 mLE 7138+ 3 045 um membrane filter2 7))
o HPLC (high performance liquid chromatography, LC-10A,
Shimadzu Co, Kyoto, Japan)Z #4135} t}, HPLC 42
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A} (A) 2% acetic acid/water (v/v), (B) 0.5% acetic acid/50%
acetonitrile/water (v/v)Z 0.8 mL/mine] 422 3} 12%
B—25% B (0-15 min), 25% B—35% B (15-25 min), 35%
B—55% B (25-50 min), 55% B—65% B (50-60 min), 65%
B—12% B (60-70 min)&] %72 7] Z7|A UV detector
(290 nm)E #2135+ Th
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t}. Hk-3-8-91-S acetate buffer (pH 3.6, 23 mM), 10 mM
TPTZ (2,4,6-tripyridyl -s-triazine) % 20 mM FeCl;-6H,OE
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Table 1. Acidity, soluble solid and reducing sugar contents of
apple juice products

Samples Acidity Soluble osoli_d Reducing sugar
(%) content (°Brix) content (gfL)

A 0.525+0.024™ 123320.12° 105.63+0.331°

B 0.49140.018" 13.00£0.00° 86.6620.759°

C 0.52340.018" 13.00+0.00° 86.26+0.274°
D 0.534+0,044° 12.23+0.06" 88.25+1.023°

E 029920018 11.77:0.06" 4047£2203

F 0.556£0.013" 11.730.12° 119.17+0.591°

G 0.529+0.012° 12.0320.06° 118.00+0.820°
H 0.456+0.013° 10.0340.15° 111.00£2.012°

"Different letters in a column are significantly different at p<0.05 by Duncan’s multiple
range test.

A ATFES 83 AE Y BEE F39 A
Table 29} 2t} =9} G5 BT AFo nre}
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Table 2. Color and turbidity values of apple juice products

Samples Color Turbidity
A 11850012 1.1280.002°
B 1.164:0.006° 1.0430,004°
C 0.989:0.006" 0.697+0.002°
D 1.444:0,023° 1.993£0.011°
E 0.193+0.002° 0.146+0.002°
F 0.103+0.0018 0.015+0.002¢
G 0.12120.002" 0.015%0.0012
H 0.2020.002° 0.092+0.001"

"Different letters in a column are significantly different at p<0.05 by Duncan’s multiple
range test.
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AFold Felo] M2 2 F24<1] Atol= HolA] ekt
Hong (1)< 12.5 °Brix® 3|43+ AlatF20] BlElR C
3ol 1.50~1.98 g/Letal B i3 v} Uth Park S(3)
95CE G AatA s W Abs229] HIEHH] C 3o
0017 gLZ Srolxtia Huslich 282 g Ald Al
2:9] HIEl] C& F2= 7FgAle] 37k== vlEl] C &gl
A Y& Ao Algdr)

% 9= ke TEEAT) 1.13~142 gL BAEE A
FoRT4~128)] A5 B2 TS UER QITH(Table 3).
Schilling 5(24)3} Will 5(25)& &8 AlatF29] & dHE
3hko] ZH7} 1.0~1.3 g, 08~12 gLE Bt Huk
Hog Myt 842 F HE g SUeke BES
et FAF27F EgF2R F ds §7Fo)
2 AL A3t A FollA dF s sl AR
3} o] AAE}Y] WEoz Algd FE RS
d F2& FAA FH 2 FFEAN A 3

[\

LT

Table 3. Vitamin C and total phenolic contents of apple juice
products

Samples Vitamin C content (g/L) Total phenolic content (g/L)
A 1.22+0.03" 1.21£0.02°
B 1.13:0.03" 1.1340,02°
C 1.16+0.08" 1.3520.08°
D 0.74+0,05" 142:0.03°
E 0.75+0.09° 0.12+0.02
F 1.07£0.08™ 027+0.02%
G 1.00£0.03° 0.230.05'
H 1.05:0.05™ 0.320.04°

"Different letters in a column are significantly different at p<0.05 by Duncan’s multiple
range test.
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Fig. 1. HPLC chromatogram of polyphenol compounds in apple
juice product A.

1, 5-hydroxymethyl furfural, 2, chlorogenic acid; 3, caffeic acid; 4, (-)-epicatechin; 5,
p-coumaric acid; 6, ferulic acid; 7, quercetin-3-D-galactoside; 8, quercitrin; 9, phloridzin.

n o 0
Retention time (min)

Table 4. Polyphenolic compounds contents of apple juice products
(mg/L)

Compounds A B C D E F G H

Peak
No.

—_

5-hydroxymethyl
furtural 4608 2147 6192 1845 272 262 398 1136

2 Chlorogenic acid 122.28 57.57 10920 27990 845 993 940 10.12
3 Caffeic acid 1977 1281 2404 2758 153 212 184 18
4 ()-Epicatechin  427.34 19329 20143 52324 7447 18549 12430 139.67
5 pCoumaric acid 158 041 067 126 029 059 04 048
6 Ferlic acid 271 19 405 470 011 076 1206 1329
7 Q3D-galactoside 616 984 1793 3714 056 132 089 175
8  Queritrin 2005 873 1462 477 200 497 297 276
9  Phloridzen 1808 1330 2578 4461 275 659 309 397

Sum 664.11 31937 459.63 985.63 92.88 214.39 15897 18529
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Table 5. DPPH radical scavenging activities and FRAP values of
apple juice products

Samples DPPH (uM GAE) FRAP (uM TE)
A 154035+21.44" 4234.06£390.08°
B 1490.92+16.39° 3278.52+32.86"
C 1676.02+20.34" 3687.27425.63°
D 1539.43:29.61° 5115225217
E 326.22+839° 42386:12.3)
F 435.09+56.27° 549.09+49.78"
G 389.3563.80* 613.22+27.80°
H 648.28+57.05° 1506.16:+63.06°

"Different letters in a column are significantly different at p<0.05 by Duncan’s multiple
range test.

Table 6. Correlation coefficients of color, total phenolic contents,
DPPH, FRAP values of apple juice products

Color TPC DPPH FRAP
Color - 09678 09507 09729
TPC - - 09876 09701
DPPH - - - 09519

FRAP

“TPC; total phenolic contents.
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