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Abstract

In this study, four Korean black raspberry wines were developed from different regions in Korea; Gochang (G),
Heongsung (H), Jeongup (J), and Sungchang (S). Their flavor profiles were determined using a combination of vol-
atile analysis and sensory evaluation. From the volatile analysis of the developed wines, 8 acids, 17 alcohols, 12
esters, 9 terpenes, 3 aldehydes and ketones, and 4 miscellaneous compounds were identified. Preferences of appear-
ance, aroma, full-body, and overall acceptability in the developed wines were determined using 9-point hedonic scale
by 43 panelists, compared with one commercial black raspberry wine (Sunw). The sweetness, sourness, astringency
levels were also evaluated using 9-point just-about-right (JAR) scale. The mean overall acceptability score of Sunw
(5.58) was the highest among the tested wines, followed by G (4.81), S (4.44), H (4.41), and J (4.13) (p<0.05).
Sweetness levels in the developed wines were overall lower than JAR level, while sourness and astringency levels

were overall higher than JAR level.
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200°C, interface temperaturex= 280°C, mass spectrum scan
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Table 1. Average concentrations” of volatile compounds in the
four developed black raspberry wines.

Black rapseberry wines

2)
Compounds (mg/L) LRI G q ] S
Esters
Ethty butanoate 1035 13.60
Isoamyl acetate 1127 1533 1370 9.79  8.86
Ethyl hexanoate 1241 1538 1641 11.86 2636
Ethyl 3-octenoate 1496 036 142 047
Diethyl malonate 1575 11.55 10.00 19.11 11.63
Decyl acetate 1662  3.93 3.96
Ethyl bezoate 1667 88.57
2-Methyldecanoate 1667  66.33
Ethyl benzoate 1667 8791 50.84
Diethyl succinate 1686 136.40 163.10 103.51
Phenylethyl acetate 1788 256  3.13 274 253
Ethyl cinnamate 2139  7.61 3.75 1.37
Total 122.69 289.88 297.30 204.20
Alcohols
Isobutyl alcohol 1091 7742 70.54 78.69 6191
1-Butanol 1146 542 505 847 4.60
3-Penten-2-ol 1172 7.00 615 791 29.08
Isoamyl alcohol 1221 997.68 976.20 960.61 740.93
3-Methyl-3-butene-1-ol 1256 690 495 431 7.93
1-Pentanol 1259 464  6.19
3-Methyl-2-butene-1-ol 1332 2.19
3-Methylpentanol 1336 3.07
1-Hexanol 1360 3.12  6.67 725 7.55
(E)-3-Hexen-1-ol 1371  1.89 047
(2)-3-Hexen-1-ol 1390 3.54 2.53
1-Heptanol 1460 1.89 208 385 197
2-Ethylhexanol 1492 2.18
Benzyl alcohol 1879 23.15 122.85 9.15
Phenylethyl alcohol 1921 1044.13 1104.88 1034.48 812.78
3-Phenylpropanol 2057 49.84
p-Isopropylbenzyl 2107 818 625 1120 727

alcohol
Total

2176.76 2319.54 2174.98 1685.68

Continued.
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= AESE AAZY. T8 E 959 terpeneF T = T
ZFS UElH A2 terpinen-4-ol, a-terpineol, myrtenol, p-
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Table 1. Continued.
Black rapseberry wines
Compounds (mg/L) LRI?
G H J S

Acids
Acetic aicd 1426 30.81 68.67 161.99 20.82
Propanoic acid 1536 8.58 8.18 18.35  8.07
E/C[féhyl Propanoic —yse4 3746 28.60 43.40 2547
Butanoic acid 1626  11.65 13.81 1521 10.41
Hexanoic acid 1842 30.00 35.74 23.68 25.80
Octanoic acid 2056  64.74 71.43 76.63
Decanoic aicd 2269 17.83 24.75 7.45
Benzoic acid 2424 124.68 21252 15991 13291
Total 32576 463.69 429.99 300.11
Terpens
p-Cymene 1271 1.53 1.25 1.17 1.55
Linalool 1550 1497 16.52 1622 994
Terpinen-4-ol 1606  22.79 44.67 23.12
a-Terpineol 1699  52.17 62.57 6241 65.05
Verbenone 1718 26.93 21.00 61.70 17.78
Citronellol 1768  11.55 9.74 1136 9.24
Myrtenol 1793  57.90 82.47 106.52 79.31
Geraniol 1802  4.39 4.58 390 244
p-cymene-8-ol 1853 4241 42.04 69.15 81.23
Total 234.65 240.18 377.11 289.65
Ketones & Aldehydes
2,4-Pentanedione 1057 9.25 9.74 9.85
Furfural 1468 1.33 1.72 3.90 1.41
Benzaldehyde 1525  15.13 36.16 3341 28.61
Total 25.70 47.62 3732 39.87
Miscellaneous
2,3-Butanediol 1555 36.35
y-Butyrolactone 1646  60.09 66.90 73.87 45.92
Maltol 1986  7.77 6.98 4.66 10.04
Ethyl anthranilate 2279  13.69 10.84  8.01 12.99
Total 81.56 84.71 12290 68.94
" Results are the means of duplicate analysis.
? LRI linear retention index calculated on the DB-WAX capillary

column.

woody, peppery, spicy, citrus green’s TH¥3e 7] vEh
Y o2 BRI EAK(Nyknen et al., 1983). U] 7] A
B FoME Ag2H)) AlEA F 377.1 mg/LE terpene
o F=7F 7P A e HE2 £73(289.6), B4
(240.1), 3178(234.6) =22 JJERTE ohFsk Ay 2
Ao wet o]lE IR ¥istel e At A4
AFE B3t terpenef 7t EEATS] 7|5 wA=
P digk F A Zo] U= A+ dastelet Ats
2 9] BaAkEQ] furfural, benzaldehyde, y-butyrolactone™=
A=A
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Table 2. Mean scores'? of preference test for black raspberry
wines (N=43). (G: Gochang, H: Heongsung, J: Jungum, S:
Sunchang, Sunw: commercial black raspberry wine)

Attributes Black rapseberry wines

G S H J Sunw
Overall 481" 444% 441 413 558
acceptability :
Appearance 6.13 6.09 5.88 541 5.86
Aroma 5.67 5.74 5.74 4.95 5.20
Body 4.90° 4.58° 4.86° 4.74° 5.67°

b Mean scores of 43 consumers using 9-point hedonic scale.
? Means within a row not sharing a superscript letter are significantly
different (p<0.05, Duncan’s multiple range test).

SEAF 78T ZAL

A E gEste] Az ERAT 435G S, H, D Al
#e= BERAST 1% (Sunw)e Tt F 55—9] Ao
3 7155 BW7PAFE Table 294 729kTh A LBAFEA
(one way analysis of variance)d 2} H4h% 7]14_9]- 3}1:]7.}
713 &o) A Alg7ke] fro)H zto]7h UrERsTHp<0.05).
A N Emel A A3 BEAZQ Sunw7t 7HE B
T(5.58)5 UEMIR o 98 7| S A ol A “ofzk b
Folt} thgoz ’7%%(4 81), =%(4.44), B 4.41), 3
TAHA413) o' UERA AR BEAETE BE A
o] HBz1=o] 13| T,—.JXJ,QE e 7|sxE Balth 9
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YL Ao ' AT,

o
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Fig. 1. Response frequencies for the just-about-right (JAR)
questions” of each black raspberry wine (N=43). (G: Gochang,
H: Heongsung,, J: Jungum, S: Sunchang, Sunw: commercial
black raspberry wine). V9 point JAR scale (1: extremely weak,
5: just about right (JAR), 9: extremely strong)
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