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Optimal Fermentation Condition for Development of High Quality Pear Wine and Characteristics of
Pear Wines. Song, Jung-Hwa, Jong-Pil Chun!, Kwang-Chul Na?, Jae-Hak Moon®, Wal-Soo Kim*, and
Jong-Soo Lee*. Department of Life Science and Cenetic Engineering, Paichai University, Daejeon 302-735,
Korea, 'Department of Horticulture, Chungnam National University, Daejeon 305-764, Korea, “Department of
Food Nutrient and Culinary, Chosun College University, Kwangju 501-744, Korea, *Department of Food Science
and Technology, Chonnam National University, Kwangju 500-757, Korea, *Department of Horticulture, Chon-
nam National University, Kwangju 500-757, Korea — The goal of this study was to develop new functional pear
wine using six Asian pears (Pyrus pyrifolia, Nakai), namely Wonhwang, Niitaka, Whangkeumbae, Whasan,
Gamcheonbae and Chuwhangbae. To select optimal yeast and pear, we investigated the physicochemical
properties of the pear wines from fermentation of musts of six pear cultivars at 25°C for 7 days by several
yeasts. 11.2%~12.4% of ethanol from musts of “Wonhwang’, ‘Whangkeumbae’ and “Whasan’ were produced
by Saccharomyces cerevisiae K-7 and 12.8% of ethanol was also produced from ‘Niitaka’ by commercial Sac-
charomyces cerevisiae C-2. 9.9% and 11.4% of ethanol were produced from musts of ‘Gamcheonbae’ and
‘Chuwhangbae’ by Saccharomyces cerevisiae KCTC 7904, respectively. Among several pear wines, Niitaka
pear wine showed the best acceptability in the sensory evaluation, and Niitaka pear wine and Whangkeumbae
pear wine showed 31.1% and 27.8% of antihypertensive angiotensin I-converting enzyme(ACE) inhibitory
activity, respectively. However, the other functionalities were not detected or very low. Furthermore, Niitaka-

strawberry mixed fermentation wine was showed the excellent acceptability and high antihypertensive ACE
inhibitory activity of 64.9%.

Key words : Functional pear wine, Niitaka, optimal fermentation condition

vl AR (Rosaceae)?] W0l (Pomoideae), ¥ gk 53 o), st 24, §eds 4 kelA
VRS (Pyrusyl] £ G aE = BEA A1EE A o] 38 AoF A glei[20] Tl 27 A
£ W (Pyrus pyrifolia, Nakaiy= 393 ok @), d& "k 3

o] FIBE 7hg 1 gl #dolvt
g, W Al - 2000

.

o] F A|&H 07 73 A4FA|
o glot =) AAFEFL 20004 324,166 toll A 20054

 Fdelnt A EHq e A FQ wg g
80~82%°| L TEIHL 85~88% o] Dk 51 AEE F
2 whpdlze] Tedape 0.3%2] whAle] i=lelglEh20].
=3} ) Il Skt Ak 3 9 vjell ¢ 52w
of FrataL ole] A4 S o) WL Fo] SEEE
de] o] &5 gt B3] wjele FelRiol=R4ql
quercetin, leuteolin 5 F&]¥ & F = chlorogenic acid,
catechin, epicatechin, arbutin 5] 2ZJHARAIE-S H|2A W
o] FHratal slel Az} 24, 415 DNA 3324 o
A71% 73, A E SAGA, 25 FeaEHE S B

*Corresponding author
Tel: 82-42-520-5388, Fax: 82-42-520-5388
E-mail: biotech8 @pcu.ac.kr

443,265 122 F7PIlRL 3] At 2008l 470,745 t
27 o) AAkEe] o] 52| Aw| Fefol 7lEH |} ALEA
ol FAZE HFHAT. vt wie] AAlS B3 4] )
A AAHA EIHaL ) PR EE dF S85F Y
oS Bl ookt AEr1AE o8k A7 71SA
AFEL) e ARE A o|r} mpeba] B o Fol A= 7]
3%7b w3 AErPsAe] $53 vl 9)lS sl |
Z cekal v FE GILE FEE o] E3le] k] wy
g Ax3 F o5 FHEAH ArlsAS EH3)

S5 ) F59 ARE AN wal u) 9qle) V]
ITE Folil 7SS ZE)7) el b o] -
Sap A]7]gAde] kil UHA dle HUES wjg &
Fato tlekalt v el A xS o]E2] FA B=))%
A8 ZALsIgIe) B Aol At ul= 2008 64 ~8E o]



214  SONG et al.

A=A A A3, 314, sk, A3, ZEw), S3hy
& 652 olrlo} vl(Pyrus pyrifolia, NakaiYs 73} 5°C
o] AAarel| HaAstHA ARSIt =3 FYEE W)
B, sph@hid4)), 2ecEdde), 719 GEG), A
(FAD), BEA}, v, SlolE, 231X, @t 58 94 2008
Aol A AES AR sl ARk

A UE B35 AUE 98] 959 Saccharomyces cere-
visiaes A3l &9 WA Laparisienne(GB Ingredients,
Netherlands, B2l S. cerevisiae C-122 ¥7| ), Fermivin
(DSM Food Specialties, France, 2ol = §. cerevisiae C-
2% F7])[111%} Wangpyo Solid-cultured Yeast(Mido Chemical
Co., Korea, E-F-ol|= S. cerevisize C-3% £7]) 5 AF
AA Fste] ARSI =3 A O, gF g S
AZL02 glo] ARSI QlE= S. cerevisiae B 23, 75
2 103 AN SR AEFGA AN BAFe A&
AFE-3}9] A[16] S, cerevisiae KCTC 7245, 7904 2 7919
oo SEAETTA T ARl A Bopio} Alg-3)
At

71574 %% A|%kSE Hip-His-Leu?} rabbit lung powder,
fibrin, pyrogallol, 1.1-diphenyl-2-picrythydrazyl(DPPH) &
- Sigma(St. Louis, Mo, USAX} Al E-& AME31glal 2 vt
o] Aok A4 558 AR i 300 goll SR
600 mLE 37tsted FyA17] F A& 24 brix2 B
B} K,S,055 150 ppm A 7Fske] AbgollA] 247k vEx]A)
7] ¥ YEPD ulA|Z 30°Col|A 2447} 150 rpme2 X1E}u)
¥ EEE 25% AE3he] 25°Col A 747 LEAIA W)
gelg AlZsgct. =3, v &3 HEFE uiES o 3
do FA5 2118 vER &3k ¥ Hg
g o 91} o] WEAIA Alzslgic)

W 29l 50 mLE FsF AEsle] dF AR 2F AA
B TS AMSled S0mLE A43 F o3t o] A
27158 EAHACHT7. HA X ewAl AgE s
(Angiotensin-converting enzyme, ACE)A 3] #4-2 Cushman
1) S 95 AR 50 uLe] ) Shel HEal e
rabbit lung acetone powderell A FZ&3+ ACES9] 150 uL
(2F 2.8~3 unit)s} 7174 L4 (pH 8.39] 100 mM borate 2
-8Rl 300 mM NaCl#} 23 mM Hip-His-LeuZ 2] 7)
50 uLE A F 37°CelA 3047 WheAlIZ) v 1N HCI
2 Bhe-E AXAFH. of ukedel fel= o] vh& hippuric
acid ¥} vlasted A& 4L AAksIGT 714 ACE
EA2EA9 Lunity: 37°CelA 132 &<t 1 uM$] hippuric
acid® Hip-His-Leu2 58] YA A7]=d B Q3 T4 oF
L2 Aejsieict. dxl4al] B Haverkate-Trass[6]%)} Seo
1718 fibrin & 9 WFAA SAsHEE 1A uL
2 0.1 unit®] thrombing -3k ]l pH 7.0¢] <Ak
5-golo)] 82171 0.6%2] fibrinogend Fy3te] 1133}
ARt 710 A& 20 uLE FH3 paper discE: ¥

1 E=

™

37°CollA 6X17F vheAIZl F T3] U] E SAE o
AL A& mmE EA 3G SOD-FAF A2
Marklund 51419] ¥Wo whel A 29 20 mLol] 55 mM
Tris-cacodylic acid buffer(TCB, pH 8.2)% 7}3le} #2&s}
A ERiel 2 ASAS pH 82% AT ¥ TCB
S AH38H 50 mLE H 83l AR oz AMgElln. Al
29 950 uLell 50 uLe) 24 mM pyrogallolE H7}sled 420
nmel| A 27] 28710 FE RS 3 ARy F-
A7} dzte) v @il A4S AAlsidet. ks 2 A
A3od%5)2- 1,1-diphenyl-2-picrylhydrazyl(DPPH)?] 313
£ °|-83k= Blois[2]9} Lee 5[1218] W2 A5,
A& 02mLel DPPH -4 (DPPH 12.5mg& EtOH 100
mLel| -8-3) 0.8 mL& 718 ¥ 1087 ¥H-$-A17] 2L 525 nm
NN FHEE FA3 AR TV AET 329
WEEZ el XA ol HE ol 2l ehol A
(AChEy¥#] B43-2 Ellmand] [412- AF83R 245190}, 0.1
M sodium phosphate buffer(pH 7.3) 110 uL=- ¥3l &49]
o} M| & €] 2 Z-F of| 28| 2} o}A (acetylthiocholinesterase) (0.8
U/mLyE 30 uLE 9= F Y42kl 5,5'-dithiobis-2- nitro-
benzoic acidDTNB)E 20 uLE 7}sle] AolF F 7]4ql
olA&E] &2 g}o] = (acetylcholine chloride)S 30 uL 713}
of 37°CH| A 605 E<F WA E-2] 5-thio-2-nitrobenzo-
ate®] AAZE 415 nmellA A3}

AChE A3 24 (%) = {1 - A1 27/ ZT)} x 100

AAEF RN E N TR SRS oS
HAZ 4F TS 2439, pHE= pH meter(Accumet
Basic pH Meter, Fisher Sci. Co)Z &A3l9iv}. Ak &
2 AdAHES 1% =z Q] RAFeZ dled 0.1 N
NaOH 4} o2 HAg F AlHALC 2 FA|3I T FEAL
2 F57 dAE FHsled FAklxe} 7ol A3 T].
7R 108 F57HREA v gl =4 &
UE F Y] 5AE BARH 3 F 38R 3¥Ed
FulEAol gt AEE 15802 Hrishe] Jgks 13
22 viepITH1]. E=3, AAHQ) wta) §ke] 7| E%E )
At 1, 7PET 59 A2 7|53 & F Fags T
sle] £HE As

Chetst o EED 522 MTE of ofolo]
g2|5t8t8 43

v e}l AlZel] A3l v FEI ERE AEs] A3
Sl A ARiEE Qe 652 v 9] T AL Tekst o
SHE AREE of83le WRAIA AZ3 w elEe] o
Z 3=k 2R 29 Table 13} 2o}, Qahae) 35,
AN E-S AF B XQl Saccharomy cescerevisiae K-12-2.




OPTIMAL FERMENTATION CONDITION FOR HIGH QUALITY PEAR WINE 215

Table 1. Ethanol content of various pear wines made by different yeasts and pear cultivars.

Pear wines Wonbwang Whangk.e Y Whasanwine Niitakawine Gamchéon— Chuwh?mg-
wine bae wine bae wine bae wine
S. cerevisiae C-1 7.0 11.6 11.3 11.2 9.8 7.4
S. cerevisiae C-2 8.9 11.2 10.2 12.8 9.6 8.4
S. cerevisiae C-3 7.2 8.2 6.1 10.2 7.6 6.4
S. cerevisiaeK-2 8.0 8.8 10.2 11.0 8.8 6.8
S. cerevisiae K-7 11.2 11.8 124 114 94 9.7
S. cerevisiae K-10 8.8 8.8 10.8 11.2 10.2 8.6
S. cerevisiae KCTC 7245 7.6 9.8 11.6 124 10.4 9.4
S. cerevisiae KCTC 7904 9.2 11.0 104 10.8 114 9.9
S. cerevisiae KCTC 7919 8.7 11.0 11.3 12.6 9.6 8.9
Table 2. Physicochemical properties of various pear wines made by optimal fermentative yeasts.

Pear wines pH Ethanol (%) Total acid (%) Volatile acid (%) Residual sugar (mg/mL)
Wonhwang wine 341 11.2 0.485 0.0093 22
Whangkeum-bae wine 3.50 11.8 0.490 0.0118 2.8
Whasan wine 3.80 12.4 0.361 0.0140 1.3
Niitaka wine 3.50 12.8 0.450 0.0071 1.2
Gamcheon-bae wine 4.00 11.4 0.260 0.0085 1.3
Chuwhang-bae wine 4.01 9.9 0.372 0.0092 14
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Fig. 1. The quantitative descriptive analysis (QDA) profiles for
taste and odor of the 2nd selected pear wines.
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Table 3. Physiological functionalities of various pear wines made by optimal fermentative yeasts.
Pear wines Antioxidant ACE inhbitory SOD-like Fibrinolytic activity ACHE inhibitory
activity (%) activity (%)* activity (%) (clear zone : mm) activity (%)*
Wonhwang wine 1.7 8.6 n.d** n.d nd
Whangkeum-bae wine 4.0 27.8 n.d n.d nd
Whasan wine 3.1 6.3 nd n.d nd
Niitaka wine 2.8 31.1 n.d nd nd
Gamcheon-bae wine 6.7 6.2 nd nd n.d
Chuwhang-bae wine 3.6 2.8 nd nd nd

*ACE; angiotensin [-converting enzyme, AChE; acetylcholinesterase.
*#n.d; not detected.

Table 4. Effect of various fruits on the physicochemical properties of pear (Niitaka) wine.

Pear wines pH Ethanol Total acid Volatile acid Residual sugar
(%) (%) (%) (mg/mL)

Pear wine 4.16 11.8 034 0.0103 2.46
Pear-apple wine 4.05 10.9 0.35 0.0098 10.61
Pear-grape wine 379 134 047 0.0075 2.87
Pear-strawberry wine 3.89 124 0.56 0.0095 245
Pear-wild grape wine 3.78 11.9 0.45 0.0081 6.92
Pear-bokbunja wine 3.93 12.0 0.44 0.0144 6.72
Pear-orange wine 3.89 114 048 0.0064 951
Pear-sweet persimmon wine 348 130 0.38 0.0099 7.39
Pear-kiwi wine 3.27 11.7 0.65 0.0091 1.80
Pear-banana wine 3.56 129 0.44 0.0087 1.02
Pear-sweetie wine 3.24 11.6 0.55 0.0084 44

Pear-pineapple wine 3.36 12.1 0.53 0.0107 4.64
Pear-strawberry- banana wine 3.59 134 0.50 0.0138 2.34
Pear-strawberry- grape wine 335 12.5 0.54 0.0121 1.03
Pear-kiwi-banana wine 3.43 124 0.64 0.0126 1.25
Pear-kiwi-grape wine 3.25 122 0.73 0.0132 1.59
Pear-strawberry- kiwi wine 3.26 12.7 0.69 0.0116 1.37

*Mixing ration-pear:strawberry = 2:1, pear:strawberry:banana = 2:1:1, pear:strawberry:grape = 2:1:0.5, pear:kiwi = 2:1, Pear:kiwi:banana =
2:1:1, pear:kiwi:grape = 2:1:0.5, pear:strawberry:ki wi = 2:1:1
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Table 5. Effect of various fruits on the physiological functionalities of pear (Niitaka) wine.

Pear wines Antioxidantactivity =~ ACE inhbitory SOD-like Fibrinolytic activity AChE .inhibitory
(%) activity (%)* activity (%) (clear zone : mm) activity (%)*
Pear wine 2.9 322 n.d** nd n.d
Pear-apple wine 1.0 22.6 04 nd n.d
Pear-grape wine 17.0 69.1 n.d n.d 2.7
Pear-strawberry wine 29.4 70.8 4.0 n.d 1.7
Pear-wild grape wine 34.3 67.0 2.6 n.d 1.2
Pear-bokbunja wine 9.0 31.6 n.d nd 2.4
Pear-orange wine n.d 20.4 n.d n.d nd
Pear-sweet persimmon wine 4.3 44.0 nd n.d 6.1
Pear-kiwi wine 34 71.2 n.d n.d 33
Pear-banana wine 2.7 60.1 n.d n.d 8.7
Pear-sweetie wine 2.8 419 nd n.d nd
Pear-pineapple wine 59 67.8 nd nd 1.5
Pear-strawberrybanana wine 14.1 63.8 24.1 nd 13.6
Pear-strawberrygrape wine 243 67.2 22.1 nd 12.7
Pear-kiwi-banana wine nd 51.5 22.6 n.d 5.2
Pear-kiwi-grape wine n.d 52.1 36.7 n.d 1.9
Pear-strawberrykiwi wine 53 46.7 29.3 n.d 222

*ACE; and AChE; same as Table 3.
**n.d; not detected.
***Mixing ratio of mixture of pear and fruits; same as Table 4.
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