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Abstract

The physicochemical characteristics and antioxidant capacities of 15 red wines (Cabemet Sauvignon) from the US
(5) and Chile (10) were investigated. The contents of soluble solid, reducing sugar, titratable acidity, and SO,
were measured. Antioxidant capacities were examined by DPPH, ORAC assay, and total phenolic contents. In addition,
polyphenols composition were analyzed by HPLC. The contents of soluble solid, reducing sugar, and acidities were
7.03~8.6 °Brix, 2.7~6.7 g/L, and 0.7~ 0.8% respectively, and showed no differences between wines from the
two countries (p<0.05). The SO; content of Chile wines was 50% higher than that of US wines (p<0.05). Antioxidant
activities by DPPH assay ranged 5.58 ~9.80 mM and 6.77~9.48 mM in the US and Chile wines, respectively.
The ORAC values of the US and Chile wines ranged 2.17~18.08 mM and 4.55~33.77 mM, respectively. The
total phenolic content ranged from 1,315 to 2,651 mg/L among the US red wines, and from 1,653 to 2,493 mg/L
among Chile red wines. Gallic acid, catechin, syringic acid, p-coumaric acid, quercetin, and kaempferol were identified
by HPLC. The polyphenol contents of the Chile red wines were higher than those of the US red wines(p<0.05).
There were no differences in the physicochemical characteristics and the antioxidant capacities of the wines from
US and Chile, but only in their SO, and polyphenol contents (p<0.05).
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9}01% ERIE /\]%QJ_ 1 Cabemet Sauvignon
Xﬂ7]—‘3§ EﬂE 9’]’?_](‘:’] 5% 5 Ea] 10”") °F (T)
}%%Q(Yeongcheon Korea)oll A A3 1ortt. ofQ1e] &
L L 13~14.5(%, vv), AZEAEE 2004 ~2008 3.2
=2 ‘@%‘4-(4 Oyl Baetar ol ARgsteh Aol
A}8-% 2,2’-azinobis(2-methylpropionamidine) dihychloride
(AAPH), dinitrosalicylic acid(DNS), Folin - Ciocalteu’s
reagent, 1,1-diphenyl-2-picrylhydrazyl(DPPH),2.4,6-tris(2-pyridyl)
-1,3,5-triazine(TPTZ), 6-hydroxy-2,5,7,8-tetramethlychroman-2-
carboxylic acid(Trolox), gallic acid, glucose ¥ Z|d= %
FE4L& SigmaiKSigma Chemical Co., St. Louis, MO,
USA)ZHE FY3t] AH83tTh 1 2o #4448 5+
A]2¥(Duksan Co., Seoul, Korea)¥} HPLC £vj(J. T. Baker,
Phillpsburg, NJ, USA)Z A}&-3153t}.
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ORAC(oxygen radical absorbance capacity) assay

ORAC assay+= Ou 5(12)9] WHS §&3to] 43I
o} AlE 2 AJeFe B phosphate buffer2 3|48} 37°C
= FAEAT AlE 20 Lol 0.2 mM fluorescein &4
120 uL #7}¥skar 37ColA 1027 71L 3 12, 140 mM
AAPH £9& 60 LS ¥l EF3IALE o) F mu1t11abel
plate counter(Victor 3 1420, Perkin Elmer Inc., Boston MA,
USA)E o] 8314 370 28 HAo 2 £ 80k S9t
Hgol 74 S =743} tHexcitation 488 nm, emission
520 nm). ¥FFOE TroloxS AH&3te] A FE
trolox equivalents(TE) mMZ YERY It}
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F9|&9] g8k Folin-Ciocalteau A]2F-S
(13) 0.2 =A3}}ct =, AF 50 Lol 2 N Folin-Ciocalteau
AloF 25 ILE & T, 20% Na,COs 150 pLEs 713k
158 &2t A2ellA gAIste] 725 el FEEE St
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HCI 50 mLE 7}ske] 100, 1A17F B2 85 53 =

T53)AL ethyl acetate = 33] £ 3aL 0|5 TA| FF3)¢]
50% ™ere 1 mLE 7}3F & «J340.45 yum)3te] HPLC
(LC-10A, Shimadzu Co.)ol| Y3}3L ODS-HG5 (Develosil,
250%4.6 mm ID) ZE 02 | mIjmin® %22 290 nmol
A B89 o] 542 A S99 (2% acetic acid/water, v/v)
7} B &9 (acetic acid: acetonitrile: water, 0.5:50:49.5, v/v/v)
& o] &3t FE71L7] BA(B: 15%/15 min—35%/25 min
—55%/50 min—60%/55 min—65%/60 min—15%/70 min)-<
Ry

S AMe|

AFL 33] RiEste] S4sta 235 x| et X573
22 YER SIS, SAS(statistical analysis system, 9.3,
2011) package(SAS Institute, Inc., Cary, NC, USA)E ©]-8-3}
o} ttest & Duncan’s multiple range testol] 23} F-2|x1&
A7 33 tHp<0.05).
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WAk
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Table 1. The soluble solid, reducing sugar, acidity, and SO contents of imported red wines (Cabernet Sauvignon) from US and Chile

Samples Soluble solid content (°Brix) Reducing sugar content (g/L)  Titratable acidity (%) SO, (mg/L)

A 8.6:0.06" 59£031° 0.8:0.02" 3172039

B 830,10’ 541037" 0.7£0.01° 27.7£167°

C 8.00.06" 6.7:025" 0.7£0.01° 32.7+140°

v D 830.10" 46:036" 0.8:001° 415£1.75°
E 830.10" 270,05 0.8£0.00° 32340.68"

Mean 831008 50£027* 0.8£0.01* 332£1.18°

8.5:0.06" 430,08" 0.7£0.03" 495£1.09°

B 8.5+0.10° 4,040.18° 0.7001° 44.3+1.04*

C 8.2+0.06" 4240.16" 1.0+0.02° 58.0+3.84°

D 8.2+0.06' 3.7:025° 0.7£001° 41.5£1.00°

E 7.7£0.10° 312022 080,03 487:131°

Chile F 8.6£0.06" 54%0.12° 0.8+0.02° 38.6+1.96°
G 7.6+0.00° 6.30.50" 0.7£0.02° 405+1.16°

H 7.840.10° 2.7+0.30" 0.6+0.01™ 36.2+1.02°

I 8240.15" 47+007" 0.7+0.00° 31.0+0.77°

I 82:0.06' 460.19" 0.8£0.03" 59.74731°

Mean 82:0.08" 43:021" 0.7:002* 448:205"

Valu% with different superscripts in a same column are different by Duncan’s multiple range test (p<0.05)

Values with different superscripts in a same column are different by t-test (p<0.05).
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Table 2. The antioxidant capacities of imported red wines (Cabernet
Sauvignon) from US and Chile

DPPH radical Total phenolic

Samples scavenging act1V1ty O?nﬁ& ,\[/%1;1 © contentzs)
(mM TE") (mg GAE’/L)

A 9.80£0.31” 25.176.44° 2651.2718.98"

B 6.74£0.54° 20.78£5.12° 1588.3552.67°

s C 5.58:0.71° 18.085.03° 1315.26+40.76
D 8.39+0.20" 22.81+4.65" 1957.8326.34°

E 9.71£0.18" 2193329 2287.15450.16"
Mean 8.040.39" 21.75:491* 1959.97+37.78*

A 9.48+0.28" 24024675 2414.55:69,09°

B 8.49+0.29" 2621£721° 272.73£7636"

C 8.030.14" 455:092 2039.22£6837°

D 6.95+0.48° 25.66+5.41° 1911.52412.77°

E 6.7740.24° 31.28+6.44° 1873.9429.39
Chile F 9.08+0.49" 33.77+5.53° 2493.33+14.70°
G 6.81+0.40° 27.90+332° 1727.27+5091°

H 7.06+0.58° 28.38+4.00" 16353.33£50.95°

I 7.79+0.30° 30.49+8.23" 2046.06+30.93"

I 7.85:0.17 6.61+091° 2188.24+181.03°
Mean 7.85:0.34* 23.89:487" 2022.85+57.27*

TE trolox equivalents.

GAE, gallic acid equivalents.

)Valu&s with different superscripts in a same column are different by Duncan’s multiple
range test (p<0.05)

Values with different superscripts in a same column are different by t-test (p<0.05).
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o T Ful shole] AW AnE Astelre Eesls
HEE ART AF Aol Wy Aoz Amdth

Bo|lzseE =y
U3 Y AL 5 AT 9ol Fo| BIdE BB
242 EFFS ol43e] HPLCE 439tk #U3t

xF
Ad Fo] gF-Eo] ZE9E 313E2 glucose, fructose
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D9 HPLC A ZvlET#S Yehd A Z A gallic acid,
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gito]l FRl= Ak
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Fig. 1. HPLC chromatograms of standard polyphenols (A) and red
wine (Cabernet Sauvignon) (B).
1, gallic acid; 2, epigallocatechin; 3, catechin; 4, chlorogenic acid; 5, caffeic acid; 6,

syringic acid; 7, epicatechin; 8, epigallocatechin gallate; 9, pcoumaric acid; 10, ferulic
acid; 11, myricetin; 12, trans-resveratrol; 13, quercetin; 14, kampferol.

o] Hl=Ak 9310 HISte] =3k tH(p<0.05). $+HA resveratrol
& RS A5 ZYussittEe] AEHA adsd o=
T 919 Y2y A7 15 A 24" Re=E
A= Kim 522)% Y Eﬂ_ 2}219] resveratrol &HaF
ol g w2 F o2 K1t o™, Chang 5(23)2 U<
B = 2219 resveratrol F#Fo] quercetin®l] HIske] gt
o= vttty B b ok
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SRRle] FFoll wbA oF 10 v 7HA] &Fol7} AUJTh Catechin
& Fab] FATOEA FEHE SIS FolME s
kst A Fo] stuEA SFEZHE FsdAl, 597
PR, A8, FAY A 5o gzt g &
S 7} tH24). Quercetin®} kaempferol @] §H-S wj=Xto]]
x| Z¥z} 851~28.82 mg/L, 2.41~10.84 mg/L, A& ol A=
Z}Z;  450~71.26 mg/L, 3.96~14.79 mg/Le] o™,
Cabernet Sauvignon =941 1 §afo] Hlw A Erhal
H325% v Ak
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Table 3. The polyphenols contents of imported red wines (Cabernet Sauvignon) from US and Chile

(mg/L)
Samples Phenolic acids Flavonoids Total contes
Gallic acid Syringic acid peoumaric acid Catechin Quercetin Kaempferol
A 1370 832 973 154.64 2882 241 217.62
B 18.36 D 255 94,37 30.52 6.54 15234
C 2845 114 109 55.57 851 447 99.23
. D 193 525 5.13 20336 071 461 260.29
E 4152 1.64 0.33 182.64 1422 10.84 257.19
Mean  2545+1345% 409+336" 3.774380° 138.12461.72° 20.96+9.44” 5774319 197.33+7001°
A 5787 427 9.80 584.74 71.26 - 727.94
B 4129 8.74 6.08 347.57 4348 419 45135
C 19.26 227 - 326,94 450 - 35297
D 498 3.36 4,60 29837 38.54 551 355.35
E 36.62 291 3.65 314.06 1477 1479 386.79
Chile F 31.99 136 270 26539 2.13 - 323.56
G 45.89 892 1048 42638 4179 - 53947
H 832 391 104 308.55 1117 396 351.86
I 4339 631 13.84 362.38 66.85 7.06 499,56
J 2501 - 6.04 239.76 66.34 10.10 347.25
Mean  32.95:1531% 467:273" 6.47+4.14* 3474119806 38682471 7.60+4.18* 433.61£12630*
Ynot detected.
Walues with different superscripts in a same column are different by t-test (p<0.05).
2 % LA Hg
SHjoll A 2 YU = Cabernet Sauvignon = o] =F-& 20138 dx ARty AIdwY Ad wg
oI =4t 5%, A4 105)9] olsleHl 42 5437 ARl o5t AFHAS.

tsteg 9 Eeus SlEY 2SS AT 7t
B4 1FE-L 703~86 Brix, AT 2.7~67 g/L, A=
= 0.7~0.8% ol om, mj=4kat A ike] f9% 21
atole HATHP<0.05). olAksls: ke maAto] 33
mg/L, A#2to] 45 mglLZ &4t =9k THp<0.05). DPPH
HLHJJ,]_ ORAC H]-I:H oﬂ ,] 5} L/\].p;], ﬁ-/\qur gﬂ_ﬂ]i 3}& o
eI Yoo 33 kot FAA9 A9l U
THp<0.05). 4t 723l o= HE ol Fo] Zgd=
3}3H=-& HPLCE #2413k 23} gallic acid, catechin, syringic
acid, p-coumaric acid, quercetin, kaempferol 2] 6E0¢]| &<21%]
o, o] F catechin®] FFo] 7P =kal EejHlEsgt
£ F shake FAiko] mlaibel Hlshe] =% thp<0.05).
v =2k} 2|4k Cabemet Sauvignon 94¢19] ©]3}8ha 54
7 Fikskse o|rhets) k) s sdEe 3%
ol¢foll= A7 flATHp<0.05).
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