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Abstract

Effects of clarification and aging of honey wine(mead) and fruit honey wine(melomel) were investigated.
Among the clarifiers tested, 'kaki shibu' and 'sake light' were effective in clearing honey wine. Clear honey
wine with more than 90% light transmittance was obtained by treatment with 0.05~0.1% of 'kaki shibu' and
‘sake light' for 2 days. Higher concentration of these clarifying agents was needed for the claification of fruit
honey wines. Treatment with 0.5% of 'sake light' and 0.05~0.1% of 'kaki shibu' for 4 days was effective for
clearing Tangerine honey wine and Japanese apricot honey wine. Though Hunter L-values of honey wines
decreased a little bit by using clarifiers, their light transmittance became more than 98% after ultrafiltration.
As the content of soluble solid in mash at the beginning of fermentation increased, the content of acetalde-
hyde, n-propyl alcohol, n-butyl alcohol and iso-amyl alcohol of honey wine increased during aging, while the
content of iso-propyl alcohol decreased. During the aging of honey wines, the sensory quality of them
became milder as the amount of acetaldehyde and fusel oil decreased. Among more than twenty different
volatile flavor components detected from honey wines, 1-phenyl ethyl alcohol, benzyl alcohol, 2-phenyl ethyl
alcohol, octacosane and triacotane were identified as the major components for the flavor of honey wines.
Sensory evaluation of the honey wines indicated that the melomel made with Japanese apricot was better than
the Tangerine melomel in the aspects of taste, flavor, color and the overall acceptability. Tangerine melomel

was even inferior to honey wine(mead).
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HE HEF A AM-E casein, tannin, gelatinZ}
bentonitex> Junsei chemical Co., Ltd. (Japan)®] AJ<f
19&, charcoal, kaki shibu, sake light™ Masashino
Syoji Co., Ltd.(Japan)?] 24 A& H71E-& AHE3t
.
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HE WEFe) HA-2 casein, tannin, charcoal,
gelatin, bentonite, kaki shibu, sake lightg 0.05~2.0%
FEZ 3Rl H2olA (10£1°CplM 3144 A
A& F gl A No2ysld AMEE A|73}
dom, =x o]F | eI |(DDS Mini-Labl0,
De Danske Sukkerfabrikker, DDS RO-Division, Den-
mark)E AH8-8ted AFA st} kel molecular
cut-off7} 10,0009 flat sheet 3] UF membrane
(Type GRBIPP, Dow Liquid Separations, Denmark)&-
ALgEle] ofalg] o, AAA T B3R A (Hewlett
Packard, HP8452, USAYS AH&3ke] 660 nmollA light
transmittance® 24 3H%{oH,

W Wb g o] A= A3}l (Chromameter CR 200,
Minolta, Japan)E A}2-3te] Hunter L(lightness), a
{redness), b(yellowness)3t. o2 24 3}c},
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a7} 9RY UF YEFE FAAR As 3
AL AAR F s00mLe] Felgel 745 el YR
o F ogce] SEZAM 187 AL FFHYD @

F 4cold &4 A

R =4

HE W E 9 ethanol, methanol, acetaldehyde 2
fusel ofl S 2Asl7] A8 AEEF 045um
membrane filter® ]38t ¥ gas chromatography(GC)
2 BFAslgeh GC:= Hewlett Packard 5890 series I
plus 7673 autosampler® ©]8-3}9.2, column< HP-
INNOWax(crosslinked polyethylene glycol, 30 mXx<0.25
mm IDYE A3l 40°CollA] 5B Foll 29 6°CE
S&3ted 100°Co A 3 FAISE YA 7 8°CR
S23led 2000CN A 1587 AR Als F43t
E7) £EE 200°C, detectors FIDE o] 8-3l5vH®,

W M

3] 37148 AR 200 mLE amberite XAD-2
column (20 mmX 300 mmyg AR&-8led ZF4 500 mL
2 M A sled v E3E RS A8 diethyl ether 500
mLE RS £E3AAH FAAFAN EFE AlA
33 BARIERE shete] gedt § smIAE FH
7+qb-2 Al A gas chromatography (GC)&E ¥4 5}
oh GC A E7]-& Hewlett Packard 5890 series®
o] &3}ed column carbowax 20M (30 mX0.25 mm
ID.) fused silica capillary column® AM83hg T,
column -&XE3= 50°Col| A 5E-F Huf 32CH 425}
220°CAl A 2587 A ARSI e &
EE 250°C, camer gast N, & ¥ 19mL, split
ratio 32: 1, detectory FIDE o|&-slgr}.

ey IN

857 S AAZ] HE HEFE 9t 3 A, S
7|15 %ol whsted 209 paneld HAYLE HT 7A,
A 1Hoz 7A HAHYE AHEEon, ZH
o8k A 2] SAS package®E +MEale] BAMEY
3} Duncan's multiple range test® AlA]8}hic},
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Wiyl 5y HEF AAAZ casein, tannin,
charcoal, gelatin, bentonite, kaki shibu, sake lightE
0.05~2.0% SA H7lste] AL2(101 50AM 2447
Helgt F g BRAEE 660 nmolH A 2
= Table 13} #Zt}. Casein, gelatin, tannin®] A
T vl$ 99ten charcoal: HAAAE 7Y
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Table 1. Effect of various clarifiers and their concen-
tration on clarification of honey wine
(Unit : % transmittance)

Table 2. Effect of concentration and treatment time of
clarifiers on the clarification of honey wine
(Unit : %transmittance)

Clarifiers Concentration (%) Clarifiers  Conc (%) Racking time (hr)

0.05 0.1 0.2 0.5 1.0 20 24 48 144
Casein - 56.3 61.0 487 462 450 Control 3.56 359 42.5 50.3
Gelatin - 65.1 577 546 460 455 Bentonite 0.05 84 43.0 48.8 62.1
Tannin - 41.4 752 748 63.1 49.2 0.10 22.3 65.3 68.8 70.5
Charcoal 372 269 240 228 21.7 0.20 326 71.8 78.7 90.0

Bentonite 42.0  65.3 71.8 831 902 916
Kaki shibu  91.3 81.0 585 325 316
Sake light 802 923 911 835 765

0.50 59.8 83.1 89.2 95.7
1.00 60.1 902 939 97.3
2.00 586 916 947 96.1

4 olgleh, 22v} bentoniter AMe\exEr} FVESE
AAEE Z718kd 1% o4 A4S dol: FF
=7} 90% olike] g & d& ¢ et AHE
=57} 52 o] gJv}. WbHel) kaki shibu ¥ 0.05%,
sake light® 0.1% 9 Alg-slvjele F3x7) 7zbzt
91.3%, 923%%. A o] Hon, 2 oAt ALE
oM HAEA7} 34t = kaki shibue] H$-
o]2gt #Ate] Aslgdel. Kim*e T3} A& A
Aol bentonite”} 7Y -l 1.0% AHEA] BF
#T7} 788% oY O F kaki shibu®} Sake
lightZ 1.0% H=1ZHe o 22t 77.8%, 60.7%=H=
AHE dgiedl, o] Ao viws B o HE HE
Fol A= #53H HAAe FF) Ay H=rt
Fapepr] 2o AHAe] Hg-9 of2A epdel. Sake
light?] 7%~ 4] bentonitec]} «§7]¢]l 715l Na-
alginate®} FEEo) os FA A7} AEHAT, kaki
shibu® tanninel] vls] #AsA HARA w2 H>
2 mjFo|Ko} FAAE EAA Hejrl AAEA)
S8t Aleg AzEo

A E3} 7} 2k 38} bentonite, kaki shibu, sake light
£ TRHE Arslar AE|AltE 3-144 A7keE @
2lsled HAEANEZ B3 A= Table 28} o] A
gJajzbe] A=W AAYEIE= AEdhe] bentonite?]
A4 02% FEAIME 6 Folr FFIAETE 90%e]
T3ledvt. Kaki shibut} sake lightE AHEE A%
HeAlzkel whel AERE Agsht 24470 o) F A
A% Z7k= Ho] bentonitedl] B3l FALE7} whE
& & 4 U gy HAA drlgke] @A A
glA|7ke] eoiAw HAAANM FHEE ofnt o]
7} BARE Fhsidel 7] wfell kaki shibutt sake
lightZ 0.05~0.1% A7}sle] 24~48 A7+ H2Jsh= A
o] #& Aoz Azpxidh

YA HelF WEFe] AE: Table 33 3ol L
ZH2 bentonite 218 7S 0.1% o4} A} Fr4s}

Kaki shibu 0.05 511 913 93.2 96.9
0.10 63.2 81.0 87.9 95.3
0.20 65.4 58.5 58.6 67.0
0.50 27.1 325 373 514
1.00 23.1 31.6 383 43.4

Sake light 0.05 486 797 80.2 89.5
0.10 59.7 91.7 93.3 98.4
0.20 65.7 88.3 92.1 95.2
0.50 64.9 81.1 83.5 91.0
1.00 59.7 740 765 84.2

Table 3. Effect of clarifiers treatment on the color values
of honey wine

Color value

Clarifiers Conc (%)

L a b
Control 12.92 -0.79 -0.12
Bentonite 0.05 11.94 -0.76 0.51
0.10 12.13 -0.74 0.59
0.20 10.99 -0.73 042
0.50 9.80 -0.69 -0.01
1.00 8.10 -0.59 -0.23
Kaki shibu 0.05 3.84 -0.34 0.17
0.10 5.73 -0.35 -0.42
0.20 13.29 -0.51 -0.86
0.50 19.27 -0.15 -0.30
1.00 16.67 0.59 1.46
Sake light 0.05 9.48 -0.62 -0.95
0.10 5.83 -0.54 -0.19
0.20 6.69 -0.51 -0.42
0.50 8.50 -0.61 -0.82
1.00 9.87 -0.69 -0.56

O} kaki shibu: 238 05% A ]7kx] F7}bely]
3 sake lights 0.1% A2 7P & & Hoo.
agte el FHE2 PA3 Aol & ¢ 910} kaki
shibu 28] A] =9kl b3S bentonite 0.2%0°)3}+ 2]
s} kaki shibu 0.05% Hz]ToA A& w4 epbdt
ol o] & FFIHE 0%l HYVEHRE ¥l A
“(Table 2) FollA wlis] B34 bentonite *2]A] LZE
o] ol whe g A AEEEr) 05% o|doR
ET kaki shibu T2 AHAA H|3ld 0.05%%
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Table 4. Effect of clarifier treatment on the clarification of fruit honey wines

(Unit : %transmittance)

Honey wine Clarifier Conc (%) Racking time (hr)
3 24 48 96
Contro} 2.0 215 36.2 54.5
0.05 1.5 228 29.1 34.3
0.10 1.7 28.1 274 24.8
Kaki shibu 0.20 0.6 225 246 27.0
0.50 0.7 10.9 112 242
Tangerine 1.00 0.5 19.1 249 353
0.05 339 522 56.3 72.0
0.10 322 50.6 56.6 74.7
Sake light 0.20 303 55.1 58.1 77.6
0.50 41.8 57.6 61.5 81.3
1.00 53.8 66.6 76.6 85.7
Control 0.2 16.3 254 435
0.05 20.1 719 80.0 823
0.1 60.2 719 78.0 . 82.2
Kaki shibu 0.2 36.0 46.0 47.0 76.9
0.5 1.0 16.8 272 42.8
Japanese apricot 1.0 0.1 0.8 8.6 209
0.05 1.2 348 57.8 714
0.1 2.7 311 579 720
Sake light 0.2 35 411 59.3 77.0
0.5 224 74.6 76.4 83.8
1.0 390 80.1 83.7 85.6

W& ey roM AAAAN}) Hovhd AAA A
F B8R Mo] dizyol nisle %7t FFAE =
= gl asie).

W 2AFe] HAFI= Table 49 o] HEF9}
= g A MHEp) o HE FEF] AS
kaki shibux H 2] oM 239 xR 3
Faerl ol AN g AE dephgen
sake light= 0.5%°]142] FxelA 96A7F M2l & o
g 342 80% ol A AMNE Rk HE 9
AlF2] A9 o]el= oe] kaki shibu ¥ 0.05~0.1%
FEoA 96A7 MElE FHE 80% ool AAE
F dgjor} sake lighty 0.5% o4 Hg et
AA &I} vepdet, & EE AT HEF v
slod HAAS] MlEFA= Ach Lee T HE
Zo] whialal 343 29 tannin AEo] FAel 9
8 A sted HAlF2rt AAE Avu sk Bt gl

out HE AT A I AT FEe 2R
HAAA olv] o]F Aol EHEUI Wil LE
F AAA Me Zxpr @k Aeg Algdd g
A AAA ] M) Ay 24 &0 FFHol u=l o
E Aoz AzEAG.

WE JAFE 3043 40 S e3s &
¥ 0.45um membrane filter®. o]35le] FFa}re} A
c 5 &A% AT Table 52} o] 27 @E 24
“Brixel|A] HEAIZ] 7497} 30 °Brixell Al HEAIZ A
xR FEAErL B3 Eken YEE Table 39
PEF| vls] L 3ol @& ¥ F ol dovt A
o] Tl 71718t} o] Kime 579 R Tolre} 7+
o] o[m], o]#H7} M ute] Yo} w2 YT
Helsl7lolle o3t Sxrb HojAlar Algte] wel A
gl 71EHal ofege] Qo AAAE o] &3 AA
i EEEH= o] Wiy & Zlos AzEqg.

Table 5. Transmittance and color values for various honey wines clarified by ultra filteration

24 °Brix 30 °Brix
Wine . Color . (Color
Transmittance(%) Transmittance(%)
L a L a b
Honey 99.36 354 0.11 -0.32 96.49 3.61 0.25 -0.39
Tangerine 98.40 3.40 -0.07 -0.15 98.31 343 0.06 -0.23
Japanese apricot 99.36 3.07 0.03 -0.23 97.93 4.64 -0.07 0.00
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Table 6. Contents of acetaldehyde and alcohols in honey wine aged for 1 year at 4°C (Unit : mg/L)
‘Brix  Alcohol(%) Acetaldehyde Methanol Iso-propylalcohol N-propylalcohol N-butyl acohol Iso-amyl alcohol

18 9.7 57.04 - 6.75 1.19 - 1540

21 12.8 84.82 - 9.15 1.33 - 18.07

24 13.8 146.10 - 4.13 4.66 11.15 24.76

27 144 240.09 3.56 5.31 10.52 18.68 29.06

30 14.6 226.20 - 091 9.96 21.06 28.51

Table 7. Contents of acetaldehyde and alcohols in various honey wines after aging”

Tangerine honey  Japanese apricot honey

Honey wine . .
wine wine
Aging(week) 0 4 8 8 8
Acetaldehyde 85.25 26.27 25.17 186.74 170.78
Methanol - - 331 26.02 7.06
Iso propyl alcohol 13.01 421 3.62 0.89 8.49
N-propyl alcohol 32.84 12.17 7.19 3.09 6.12
N-buty! alcohol 67.83 5.14 - - -
Iso amyl alcohol 84.49 23.87 19.33 10.95 17.07
Clarified with 0.2% sake light for 3 days at 4°C and aged for 8 weeks
=4 ol SAAAMAA ERH F A7 YMse A

WERY) BxE 2Eldte HEFE UEAZ F ool o] F Aol dUut AF FAA A3E}
4Coll A R A sl rEH & F X500 + AAY AAAE Asle oEA & F 68°CellA
mLygted 167 A7 F s e RS 7 A sl SAAITIE WP e AEEE
GCE FA3 A7 Table 65 294t 4FE &% ARYAE A2t F A7) HE JAF AR
< FErt F71ETE wol AR UE A} & & BAE Az Table 73 Zo] WEFS 7S 8F
#o]7} 9lgl-e™ methanolE 27°BrixE Al 9]t 7
9] A&EzR] gkt o)= wE 7|A2 o]4% WE Table 8. Comparision of volatile compounds for various

hy ines" Unit : %
ol pectin 4ol 2] ¢17] WFolct Acctaldehyde oney wihes (Unit ; %area)
. . - ; . Japanese
- - - LR o} p
B]3-8}te] n-propyl, n-butyl, iso-amyl alcohol¥- %719 Flavor compound RT  Honey Fz;:logenne apricot
=27 & TYRE P A 2ded oe v P (min)  wine wsfey honey
Brix’} ¥2FUPE HEF] Eojils w3 wine
WA 13 ¢4F e A 7 2o Linalool oxide 17.1 0.20 2.69 0.46
FEAACNN 0F dugE AWA) AFen 204 018 053 006
acetaldehyde™ ISR F7HAHE<]7] diiel| U3 Linalool 22 013 064 0.35
£ o] LA g Fes 2L ks Mo Acetophenone 265 023 0.68 0.05
T os o o o o-Terpineol 289 076 032 030
b 30BrixMe 231 o w2 FE diiel AT o dcaicylae 36 25 09 033

2 il 295488 AAREE. Iso-propyl alcohol 1-phenylethyl alcohol 338 176  1.42 6.50
=

27| B¥7 2 18~21°Brixel|A] o A o Benzyl alcohol 351 1484  8.63 4.65
| ,} = < 06 0 nxi 1 sob B ]‘_ﬂ 2-phenylethyl alcohol 357  6.01 7.14 2.58
Zo)gie}. Steinkraus 502 WET] acetaldehyde & Nonadecane 360 020 034 020
gFo] 18.2~125.5 mg/Lol% 2™ acetaldehyde ¥Fo] W Eicosane 398 077 0.22 023
o A . . o zpo 3-phenylpropyl alcohol 414 043 - 0.03
& TATF Shery Ex= Madeirash 22 S vl Heneicosane 436 044 031 007
I X789, Botrytised wine® ol X% 52~91 mg/LA Docosane 465 035 026 004
= ZA3kgcka Bsk vl gl =31 k= fusel Cinnamyl alcohol 494 040 0.15 043
. = . tetracosane 52.5 042 0.19 -
oil A¥ 22 npropyl alcohole] 0.007~0.019%, iso n-Pentacosane 556 059 074 0.03
butyl alcohole] 0.004~0.01%, iso-amyl alcohol®] 0.01 n-Hexacosane 582 060 024 -
2z = = Qctacosane 64.3 2.25 0.68 0.89
~ 2] gl 8 2. oA u
0'029::70 OE_Q:—ZH sl ?a ?E—TT 2fel Mk Triacontane 69.8 496 1.39 0.99
- Q N g
o olF dRE Wl 2 A viebstet. e ""Clarified with 0.2% sake light for 3 days at 4C and aged

147 4 AlgSel® E7sha At AAA AMe for 8 weeks
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Table 9. Sensory evaluation of various honey wines

Wine Taste Flavor Color Overall acceptabillity
Honey 3.93+129*° 450+ 1.26" 4.87+1.20° 444+1.03°°
Tangerine honey 350159 4.16+£1.03 331£1.07° 3.95+1.34°
Japanese apricot honey 488t 1.63" 462+131° 4.62 1+ 1.36° 506£1.18

YValues are mean =+ standard deviation

“Means with the same letter in column are not significantly different at p<0.05 level by Duncan's multiple range test

Aol 28] methanote] mlEF AR A el
acetaldehyde®} fusel oilt]¥-&- A EA FolEe] o|y
v o3 Ae] 3} FHTh HE AT HES
Hlaled fusel oil 8-> HE ZHFelM 25 @& ¥
WA HZ A} 2 acetaldehyde®} methanol3Hs
o] Ftew, 53] HE ATl T ol A
B oAl Bi= ule} Fho] W EHFo w3 HE AT
oA W we] AaYEl BAR acetaldehyde§ ol
T3, HAA FeE pectinAdF-ol] 2]3]A1 methanol
o gke] AN Floz gzzic)

857 A HE AAUFE GCE o838l 3]
AES BAE A= Table 87 o] 1006709 A&
5l peak F 20%5-% AL, vy o HEE
A B2 methyl salicylate, 1-phenyl ethyl alcohol,
benzyl alcohol, 2-phenyl ethyl alcohol, octacosane,
triacontane §-|%iv}. HWE 7H@ToAE Linalool oxide
7} & 3HEe] 2143, linalool#t furfurale] W&
v E el Tl wiE] o] AEHAEE ol
o] 7| QBoZ zFFel oFe] wel FF=el 3l
o @ ZhgolA falE Aoz Azt wjAle] F8
87| A B-2 benzaldehyde, benzyl alcohol, teripinole] &}
B HI%e| wjsjA] HE vjAF= olF A Eel
Y M Hollo). At HEF] FELE o
g-=5lo 9l phenyl ethyl alcohobs AF2] &Xle)A
= oheF 25t 91o1®” phenyl ethyl alcohol2 A
o] FR3 IR At Aoz FFHd

Wy FAFE 8T 4 AlA FFAE AAE
A3 Table 994 et wb2 ¥ olAFIL HE 3}
Bl wisted f-2]FHal z}o](P<0.05)F Roly -5
3 Aoz Jehgor, §r)e) Mx HEFel HE v
AFvr HE ZHET vlsle f2]Ha 2] (P<0.05)
£ Holr 48 ZeE veht MR AAH
Q] 71ExoA HE MAFr} ckEslal HE EF
9] 7]1ExE Y oA Aleg Jehdd WE 7t
57 Aubgez W 7|EEE vepd A2 Ao
2] Mg Hol WEF HE AT w3l 7]
2 %7} HoF I Table 8eilA2} Ze] Linalool oxide 7}
vl w3 ohgk 3Ee] 25l S AW Fle] o

) Aoz AZkEE. 2o o WE AR &
4 27o) $83) HEHA) Fald 4 9 Sl o
slof o} x4 @7 Wasteld B,

2 ¢

3 F0) Qe HESF YARE St WEFY A
Az SIS 2B HETe] AAL kaki
shibug} sake lightZ 0.05~0.1%387} sl AlgollA 29
74 Hejsle] FFAE 90% o4l v HEFE <
oo}, HE FAFE ZHEFY A$ sake light
0.5%, A F= kaki shibu 0.05~0.1%% H7}sted 4
7b Al of sl HE AATE v A3
of FFIE 98% ol 2 AFEE d4& 5 UA
oxt AAA Aol olsle] HEFS] Hunter-Lk2 A
sb Fdct. WEA 7 T E ko] S5
w39  acetaldehyde®} n-propyl alcohol, n-butyl
alcohol, iso-amyl alcohoREhe 718 24} iso-propyl
alcoholrgF-2- A 3lgdu} HEFE= A0 R ace-
taldehyde} fusel oil¥Fefe] tasle] A5zoz ¥
Azt 2T 200702 HEd L F 1-
phenyl ethyl alcohol, benzyl alcohol. 2-phenyl ethyl
alcohol, octacosane, triacotane®] FA3E-g- o]F-giv}. ¥
# wjdFe #xHezr g A 7] HRH 7%
Fell A B HE 7Tl vzl 3 siglen, W
¥ EFE HEF HoE 73w Wivh

HAl &2
B o7 19973 % Al B3 o FabAel "B
:

U B REFS) e B Al dieln @
W) Agdel Zhab =R
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