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Abstract

We used pears to manufacture wine, and analyzed changes in pH, acidity and ethanol and sugar content during
fermentation. Pear wine with added ginger (to improve quality) did not differ from ginger-free wine in pH or
acidity level. The ethanol content of pear wine was the highest (13.0% v/v) inpear wine with 0.1% (w/v) added
ginger compared to pear wine with no ginger, and sensory tests examining taste and color yielded the highest
scores for pear wine with 0.2% (w/v) ginger. To assess storage stability, pear wine was treated for 30 minutes
at 55C, 60, 65C, or 70C. Unheated pear wine showed rapid changes in pH and acidity level after 30 days
of storage, whereas pear wine treated for 30 minutes at 60C did not show such changes. Total organic acid levels
in pear wine increased by 0.71% and 0.89% (v/v), respectively. The free sugar level in pear wine decreased from

12.05% to 3.13% (W/V).

Tuming to phenolic compounds, caffeic acid, catechin, and epicatechin contents in pears were 1.64, 1.40, and 0.23
mg/100mL, respectively, with diverse compositions. Caffeic acid levels in pear wine decreased sharply to 0.12
mg/100 mL upon fermentation, whereas free catechin inpear wine increased to 1.16 mg/100 mL compared with
0.28 mg/100 mL in pears. Free arbutin increased from 8.34 mg/100 mL in pears to 10.39 mg/100 mL in pear
wine. The free amino acid content of pear wine was 118.5 g/100 mL, but the levels of serine, alanine, glutamic
acid, and aspartic acid decreased sharply upon fermentation, with corresponding increases in tyrosine, GABA, lysine,

and arginine.
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o). e F2 AAECT o &EAT, Fgolit Dl
23} a2 2 arbutin, catechin, chlorogenic acid, caffeic acid,
epicatechin, coumaroylquinic acid ¥ rutin 53 Z2
polyphenol’d o] th& -3l Qo] oA = 7},
A, 3 g ouds) Foll a3 e IR 220)a V=
St B o th9,10). o]f gt el tist F-E&EZS ©] &3]
3 AFE Zhang 5112wl A F o) a3k
H3lol] thet HES 1AL, Zhang S(12)2 H Foll s
o] e ZYHlesA =20 i FxE EHsA oA,
Carlos 5(13) 2] polyphenol oxidase2] &A% EA4S
HESIYE A, Hwang 5(14)2 130Ce] 2294 ZA|ZF 7}
dsle] 253 v 5] polyphenol &3, flavonoid &3 3
hydroxy methyl furfural HMF)2] &#Fo] Z715te] &atka)
a3 4 Fdadrt ST AT Baske S, s 2
Hom o]gsly] 95k A7t ALH R o] FolA|aL

FEuet e FE A4S B e E S SR
2HI AL QIAIRE, 2007 Sl Aabee B 467,368 =2
= wid ko] Srkekar glof Y AgatE o] 7hA o]
ZeRro g vl ¥/t B £48 1 e Aol
(14). W2hA v AHIERS EREL7] fsiMe 78S
2 ZHE ook sl vl Ml E o]&3 7heE o] T
do] a7rH ez,

Oh 5(15)2 HiE o]&ate] Azl At ¢ &
RE dAgste] Bagh v glo], B AN = wisAx
H T AERHEE SAsta 71545 AT

>

HE ol didd
<L o H

HER =

= HFAA] 47 8 s7HlA 20081 A AkE
A FF(Pyrus pyrifolia Nakai), 3732 S B 4ol A
2008 A= A4tE AS Al £ blender(HMF-1100,
Hanil Co. Ltd, Korea) £ "lajjsle] & 9982 AME3SHITH

HiE M==2

B oulEeAz A AR ERE % aRE AR
Saccharomyces cerevisiae LalninS AF8-319TK16,17). 5
o] Az AlanE YUAM=E st 300 mL SR A
o Yil 121 CollA 1583 2t gt &, A ERE HE 3t
25+1Coll A 297t v Fete] TR AMGSEY o HiE &
Fo W 0] 26 Brivv} H S WELE Brhelo
f3llsta 8ol diste] 5%9 vis FEE H7ist 25T
ANM LB AT i v SAS HE
371 flaiA, 718 Eagh vl vp ol st} A7 mhlE
£ 0.1,02,05 2 1.0% H7}ate] 25TCeA] HEA7|HA]
542 AR,

HiEol Ys §Y
&S Baske 34 T dojue 2as S4dse
pH, A, T, dlehEeh B Awo] Wsks HESIIT

9)

)
Z pHe vl AISE 33 F5Eet 9, v U2 Fsto
pH meter(Metler Toledo, 220)Z S350 M F4H> vlF
% ¥l 27 10 mLe Fste] S/ 50 mLa 7hskal
1% phenolphthaleins A|A| %S & 3}o] 0.1 N NaOH-E o
2 w|A o] & uf 7}A] AAIR 0, 278 ARl 0.009
£ F3to A 859 FAHS lactic acidZ Al4Fse % 2
EAIBIAT BEE wiES 973t £ hand refractometer
(Atago, Japan)= 7339 2™, o €h-&-2 Kim 5(7)¢] W4
S o] g3te] MH A 100 mLE Fep2=Ao| FHsled E 50
mLE 718kl SF3ke] f 100 mLe] SFAE He} 15T
oM GFE HITAZ ¢ILTFFS SAHIE dee
=Tl o 3 mLE #3}9] Chroma meter(Konica Minolta,
CM-3600d, Japan)E AH&-3to] EFATH(Y:94.5 x:0.3134
y:0.3205) 0.2 B A3 T WE zk(lightness), A% agk
(redness) B A% bZk(yellowness)S =73l EAISFATH

HiEe| 7|5

&) il 71E 55 20~30tH 9} 50~60tHe] AR
7H A58 208 e g dukAQl 4o 2t s}
of A2k sk 9 HAAHQ] Vs tiste] Hr1etH o
57 SAYORE st 7MY FTH5H), THER), B5(GR),
ymoh2d), 7P Jmoh18)2 AT

AAS7) A3kl resin TMD-8( ol-& 51 21 resino]
1:1 £ resin(Sigma, USA)=S 7}8te] 4C WyAdaLolA
197F WX]¢ b3 Whatman No. 12 o#ste] FA&
AASL o] NS 7t A0S T AT HPLCE B2
AL 3 02 um membrane filter2 & 7}3}o]
HPLC(Agilent 1200, USA), column Metacarb 87 H(Varian,
USA), ©]4F 0.008 N HSOs, RI detector® 5232 541
st o f714ke AF A7 vij&-S 02 4m membrane filter
2 oj3}3}e] HPL C(Agilent 1200, USA), column Metacarb
87 H(Varian), ©1'5 0.008 N HxSO,, UV detector 210 nmo]
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T i E AIH F A4S AAT v, Ao} S-S
blender® "3 A3} v HsAE=d FEEE 13
o} FZ2 Krygier 5(19)2] ¥4 Oi gy AES
‘/]’T‘)Vﬂ = wEsiath 32 vhag v A1 100
goll HIEhE 100 mLT% Hi AR X wnkek oy o et

At o 04 1S 40°Col3te] 2ol A ZtESstal 7]
o 1 N HOS ©]83} pH 2002 23 U3 F-ofofFo

%71 B diethyl ether:ethylacetate(1:1) &3} 100 mL-S
7kete] frEld wlsA =4S 7= BEsaem o] £
< ol&sto 33 WHE 3= 5t ﬂ-}F%& U A
F53t] AaAA o] HarE 858 HPLCE Wehs
10 mLE £33F & 0.2 tM membrane filter(Whatman Co.,
England)2 o] 2}3+ -8 HPLC(Agilent 1200, USA) column
Zorbax SB C-18(Agilent)©.Z ©]5/ A 1% acetic acid, B
methanol & AF8-8}4]  gradient 3}%1.2.H, UV detector 280
nm ¢} 320 nmoA HEg EAS BT 2 A3
AHEE #1542 flavonoid {2 3EFE-2 gallic acid, proto

catechinic acid,

o H=y 23

p-hydroxybenzoic acid, gentisic acid,
chlorogenic acid, vanillic acid, caffeic acid, syringic acid,
p-coumaric acid, ferulic acid, sinapic acid, salicylic acid,
trans-cinnamic acid ¥} arbutin, catechin, epicatechin
Sigma(Sigma & Aldrich, USA) AHAIES AHE-3FIth

Ay dsd 249 FEEe v A4 vl
100 goll 2 N NaOHE9) 100 mLS 7}l A2-0f A _’H%}
AA AR EiAA @Y FHE EUATE ©]
H4L AR FZ90 6 N HCIS ©o]-&3lo] 529 pH
2008 243 vy AFsqt) o] AFelE 7R
g sl BAS 5% Pelshs WY 598 whyoe
*Z B)sle] HPLC #AX 82 33tk

w3l w2 wi<gol arbutin®t 28 flavonoide] A S
Hj o} vi&ES 119 WehEE 883t v oJiste] HPLC
(Agilent, 120002 ¥25}5t}.
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Hiet si=2| 72| ofo|= it

v o] frejobr] ke 2081 E St EAX SR &
Atk Z+ A& Al ninhydrin ¥H3-94 1 mL3} 29 (pH 1.0)
1 mL& 77} F7h8be] 383 100TolA 718 wh&A1Z]
% high speed amino acid analyzer(Hitachi 1.-8900, Japan),
ion exchange column(4.6 x 60 cm), 27| Wako L-8500 Buffer
solution PF-1, 2,34, RG, channel 1:570 nm, channel 2: 440
mmol ] FREE 245 HREA RS FAE G Wl

ste] wAshech

=2 XMy

& A HESH] 98] AxE wies
60, 65 2 70Tl EA- g F 30T #F2E A 60d
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Zol o nE
Hi=ol s &4
&0 #sS JiAE] st wiFel AAEFS 01
0.2, 05 % 1.0% Z7Fsted 25CoA LAAZIHA pHE}
AEWstE 243 A9E Fig 19 2ok A% HtES
gojste] Fa3 vige ey F pHE ST 23
A7 A7 vlste] 279l 5 7o pH7F S
2TE HAEX7] pH 4.14 oA 2E 7Y pH 3.78%
74 ggron A7 A7 pHE Aozt 34 O}Q}th
A7} A7)kl E pH sl gtk A% S 2
3] GE3l vl Ales Za X 7]ddE 026~0.31% W
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Fig. 1. Changes of pH and acidity during the fermentation of Pear wine added ginger.

pl: control, p2: ginger 0.1%, p3: ginger 02%, p4: ginger 0.5%, pS: ginger 1.0%.
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vl Ha T Tt oleh&o] Wsh= Fg. 29 2t
7S H7bsto H‘Eﬂ i) Fe= a 1949 24,
7~252 °Bxo|lal TE 4UolE F43] #asty 134~
14°BxS YElfl o vtg 70 11.7~11.9 °BxZ F7}
Foll W B9 Aol= AE A Tk A Wt
gjste] Gagh il dus AAEEEE B UE 1Y
o 07~1%Z% ko) g 2o BHa 4U7HR] F23]
71 5 el Adssted A 7l 12.1~13.0% %
HAE YAtz Bt A% 0.1% H7H
7} 13% = 7HE A Jehgon ols A% Foll diE
gingerol 59| A&o] HEE FH33= Aoz ALEHALS
U A7 bl EQositete olghEo] Sheell= st
7F A}t
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Fig. 2. Changes of sugar and ethanol contents during the fermentation of Pear wine added ginger.
pl: control, p2: ginger 0.1%, p3: ginger 0.2%, p4: ginger 0.5%, p5: ginger 1.0%.
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g A)lY|= e &9 A e = Tablel® 2t A7-S
AN AR B A7l Hiskel Lito] ezt ol
Bl AT W gelelRS A 2A Aok uR)
oFort) azke A7F H7lEko] 0.5% A7 AE A7) ko)
Boldes golxle Aol RAAT 1 olge] ArldAe
EORAA) S33ko ™ bgke % W7ok A% bl Fol
7}%@5v1%%2ﬂ:gﬂ%ﬂgiww}ﬂaﬂﬂowl
ok R AR A8 Az A B 3 Rolalr) s

Table 1. Color of pear wine added ginger

Coll
Treament - pl p2 p3 p4 P

L 40.41£120 39.63£0.88 39.99£0.46 39.01£0.74 39.761.04
a 2381056  2.69£0.36 2.99+0.50 4.02:021 3.88+0.37

b 18.70£1.14 1845+1.02 19.29+0.74 18.87+0.47 20.8010.65

pl: control, p2: ginger 0.1%, p3: ginger 0.2%, p4: ginger 0.5% , pS: ginger 1.0%.

e AES HolFE o)E Sung 520)°] A Well &
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Age: 20~30’s

Fig. 3. Sensory evaluation of pear wine fermented with ginger.

pl: control, p2: ginger 0.1%, p3: ginger 0.2%, p4: ginger 0.5%, p5: ginger 1.0%.
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712ke] & st 0.71% 2 A succinic acid, malic acid
1 citric acid =012 Hj&E2 F4ko] 0.89% 24 Y&
st} F718l0H Fg. 10141 & 794 AH=7} oF 06%
oAM= A7 AF ST el e F o =2
TS BT E 95 vl fEd T2 12.05%°]
o} g o3t uij&dd A= glucose, fructose= A4 5
o] AEH A %% sucrose’} 0.24%, sorbitol©] 2.33%,
glycerol©] 0.56% % AZEH FelT F T2 3.13%5 2o
FAUT} o]= Fg. 20014 7| 11 “Bxte AHE HAF
Aol BtH ¢F 70%9] Fol] AHE AL ¢ F AT
o} o] frlikeke] FUtet frEld el e uiE
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FE3) e AR Ao XX3F] & UE T oy
o] zolE HolFe Ao AzHEn
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Table 2. Organic acid and free sugar content of pear and pear wine
(%)

Organic acid
Citric Tartaric Malic Succinic Total
acid acid acid acid
Pear 006£0.02” 003£001 024£005 038:0.10  0.71£0.05
Pear wine” 020004 008002 0.11z004 050:0.11  0.89+0.07
Free sugar
Glucose  Fructose  Sucrose ~ Sorbitol ~ Glycerol ~— Total

Pear 3.75+0.85 5.94+0.76 0.22+0.05 2.14£0.03 - 12.050.68

Pear wine - 0.24£0.04 2.33£0.04 0.5610.07 3.13:0.06
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Age: 50~60’s

Hie} Hi&Q| arbutinT} HisAM S5 siat

S A% A Table 33 2t} v a7} =

2 I Y= arbutinS Y& T FElF FE=
o ZAEH visdAME SrletAh ol 293 o=
ZA18HE arbutino] L& ot FE|lFo R Mty =
Aolg} AZ+E T} Phenolic compound= ¥& B0l caffeic
acid, catechin & epicatechin®] Z}Z} 1.64 mg/100 mL, 1.4
mg/100 mL ¥ 023 mg/100 mL2A] AP 2 T EA)
shal Ao, o] Adio] Akstadol o5t Awsty
Aolet AZteth wg o) ofste] AE 9 caffeic acid7}
5] 7123k 0.12 mg/100 mLo| L, 213 ¢ catechin
28 mg/100 mLol| A 1.16 mg/100 mLZ =A Z715F%
. Zhang 5(9)2] B3l 2J31H arbutinS- 3Z$}3} catechin
gitol v AFETE Hauh FAld gol Hatar
T Bask A5S Axsh wleAx A o) 74
JEoll A mlfsle o]8al= Ao] 8E49 o&
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Table 3. Arbutin and phenolic contents of pear and pear wine

(mg/100 mL)
Pear Pear Winel)
Cor?'yli;geatsd Free type Corij;]pgeated Free type
Arbutin 102:0077 8343120 018002 10.39:1.04
Chlorogenic acid 0.10+0.01 - 0.1210.03 -
Caffeic acid 1.6420.11 - 0.12+0.08  0.10+0.08
Catechin 14440.14 0281003  L12+0.16  1.1620.20
Epicatechin 0.2310.04 - - -
p-Coumaric acid 0.09740.020  0.06310.014 - -
Ferulic acid 0.08+0.02 - 0.08+0.01 -
Gallic acid 0.08+0.03 - 0.80+0.01 -

"Pear wine was fermented by added ginger (0.2%) and aged for 60 days at 20C.
Values are mean+SD of triplicate determinations.

UPear wine was fermented by added ginger (0.2%) and aged for 60 days at 20C.
*Values are meantSD of triplicate determinations.
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Table 4. Free amino acid contents of pear and pear wine

(ug/100 mL)
Free amino acid Pear Pear Wine"
Aspartic acid 118.5 13
Threonine 51 56
Serine 61.1 59
Glutamic acid 222 213
Glycine 14 113
Alanine 279 30.1
Valine 199 17.1
Cysteine 0.0 0.7
Methionine 6.7 0.8
Isoleucine 8.7 5.1
Leucine 42 127
Tyrosine 03 14
Phenylalanine 17 9.0
GABA 04 12,6
Lysine 0.0 21.0
Histidine 1.4 6.3
Arginine 0.0 21.6

UPear wine was fermented by added ginger (0.2%) and aged for 60 days at 20C.

HolM R & AoE AP E H
ATl ofatd wije] rE] e FEAE ‘O] AEI
st S T Bk A5 S 2 AFollA
epicateching X &3lo] 2 F9] {838 phenohc acidF+
Az Al AP AT F213 9 arbutind o] S7skaL
catechin &H= F2 A F71ele ALZ Hol vjzo]
71570 =2 TRV 2 AL 7"

Hwang 5(14)%]

236 —4A—p3

3.4  —Xp4

32 b KPS
3 1 1 1 1 1 1 1 1

0 1 2 3 5 7 10 15 30 60
Storage period (day)

Fig. 4. Stability of pear wine during storage at 30°C.

pl: non-treated, p2, p3, p4: and p5 were treated for 30 min at 50, 60, 65 and 70°C.

337 A168 A6F (2009)

Hiet ti=2| wa| oio|At
Hjol wi= o] fEjobr =gt S B4R A Table
49} 2ok frejopu| =it Jhe AR
H 2= A& 1l Foll= aspartic acid 118.5 1g/100 mLi
74 =3k0 1, serine, alanine, glutamic acid =] 11, Hl&
o M aspartic acide WEO 2oJste] F43] HastoH
tyrosine, GABA, lysine, arginine®] -2 34| 718t Th
S718 A% ol GABATE Li 5(23)°] HAEAE tiAkh
Y F BB F03 9T2 Ik B o)
o wjolA o] Aol thet Z7ksh HozA Hjel A
7H & e 7IsE = F UES AABIET B3 o]
24 Folle gk = gl AR opv]4to] glycine1d)
(24) ¥ AFAF v A= glycine©] 1.4 pg/100 mLYIH]
Hake] wj<ol e 11.3 ng/100 mLO.2 Z7}ate] i< o]
715x7F S7kskE f]le] HE & S Hew Bl
o} o]} o] vt He frelohregte] =7t sk
E S7kske frejobvlmsto] e AL LA IAA A
are] At ol GF AT o] o] Fold 4 v
T 2 AT ujEAZR A AFEIE 02% A7)
ufj -] £7‘°ﬂ F& Bo] IHH3lE arginine 22 ]
O 1=4H25)2 HiE ol A AEE A= AL A7
AS WSS & JS Ao g AZE ¢S HE 2%
2}

=2 M&A

LEAZ wlE] AFAES EAT7] st wiss
FAYEZ Ag §, viee] A% 5 pHoL AHEe] WSS
B A3} FHg. 49} 2t} 57 AT 2% A% 27 pH 4.19]
Ao A 15Y o] FHH F AT E2++= pH7}
F43] 723t A4 60Y pH 3.1E 71 wgkom Iz
st ull&e] A F Ao MstE B pHe v IA R
Az7] 5709] M2 F7) vIsg AARE Boltt § A e
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742~ 0.12 mg/100 mLo] AL, 23 9 catechinS 0.28
o4 1.16 mg/100 mLE FA Z713l ek #2138 arbutin
Hj 8.34 mg/100 mL, H& 10.39 mg/100 mLE 57}5}S3Th
vl o] f2] o}m=2ke aspartic acid”} 118.5 pg/100mLE
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