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Abstract

Two different mixing ratios of Rosa rugosa and Rubus crataegifolius (Korean raspberry), including Rosa rugosa and one
part Rosa rugosa vs five parts Rubus crataegifolius were prepared, and their fermentation characteristics were investigated
during 28 days of ethanol fermentation and subsequent aging. The final °Brix and pH of Rosa rugosa wine were 12.0
and 2.9, respectively, while those of Korean raspberry-Rosa rugosa wine were 7.0 °Brix and pH 3.4, respectively. The final
ethanol contents were 5.0% (v/v) in Rosa rugosa wine and 9.8% in Korean raspberry-Rosa rugosa wine. The level of
antocyanine content, color intensity, organic acid, and free amino acid concentrations in Rosa rugosa wine were lower
than those of Korean raspberry-Rosa rugosa wine. Thus, our results demonstrate that supplementation of Rosa rugosa
with Korean raspberry prior to alcohel fermentation may help improve the fermentation characteristics of Rosa rugosa

wine in the final product.
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= B2 AW Rubus coreanus), XYB7\(Rubus crataegifolius, Ko-
rean raspberry) So| E3EH, EFAte] Ffde LEF &
B, A&, AW 5 B2 AIFEA R A7 Jo, b
715 ©] &% 7 F N2 Alele wu g Aeoltt. e
= 6~790 F24 dujE P ohdA AEEA T, A
2 3 e MAefA] ofitolu} Akek X Hef U] 2 F o
lom, AlEH, Xt SN FEA s AolHE B
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ot AlE e 2 13%, ZAIE 04%, B3 4.0%°19,
EEA} vl mA] AFEY) = ARAet BlER] Co] el 732t
5ul], 1.6¥o]ci(National Rural Living Science Institute 2001).
=t V)R, & APEY), SE71(Rubus pungens var. oldha-
mi), "8 B7N(R. parvifolius), BEA} V-9 W&} A<t 9
o] FetH ol gl digt AH(Kim e al 2008)°1A =
Abg7] A&}l A] callistephin, astragalin, isoquercitrin 5-©]
T8 ZgHols R0 I, e BEx}
H]WA] 5~408] A HREATE FE7] FEEA
Y53 triterpenoid B2 & A A anti-hyperglycemic
%57 anti-hyperlipidemic &%5°] 1= ATt Nam et al 2007,
Choi er al 2008). ©|2I3 A= E78tx LPE7] o]-8-9] of
A AL 80| oot & APges 8, &5 BE 5
K} 7Fs730] ke Aolth ol & alAd] Y3l 48
A7 &xo] F3, o|iksheAa X 9 ] 24 wislkel 53,
7k dAjele] a3 o] QA Ho] A=A tHJeong e
al 2006). 12\, AF27] F7ke] FoPHA] e fsiMe A
A2A {57 Bohe 712E duu 3E A E FeE W
3171+ Aol FalsttiLee et al 2003a, Lee er al 2003b).
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g e Rosa rugosa)= BNA7He] YAA-E vhe} 2l she
Anlate] ddHEo R 5~790) H& Qo) e gt
stEo] gom, A8AA Aol Aol UrHLee er al 2004,
Hashidoko et al 2002). 3ls}2] A &2 2= citronellol,
geraniol, nerol, phenyl ethyl alcohol, cis-3-hexenyl acetate, euge-
nol, quercitrin, tannin, gallic acid %] ¢&EA Atilee & Seo
2008). SNG3F= o] 83 AT L A)1F ARIEE 2 2 2-8(Kong
et al 2003), 8 ZA E(Lee & Seo 2008), sl 3}ol|o] &+
2 ghtolgl~ B AT Fo] UTHKim ef al 2007). F3H%
I A3t F bzt AR AR A A= et &g
TE o7l 9 =85 ol Jot, Abele B %
2 AdAoltt, gl ghdde] ¥&EIng, g3 da
£ el gado] FHg thE LA 3 ARl 8
sith & deM e dlgEtE 71sd ) 71e o] w2 Ak
HFol £ el BER, 7)) ERE AFESe] 2R
£ sl olsdh, #eA 54 EAsAh

M2 oy

1. M=

227V (Rubus crataegifolius)2}t 3 B2 Rosa rugosay= 2007
U 7% oA Qo sgole) 7det A9 2 &
o ARttt AbE7)= 692 7 AYE AL Fuste]
@3t Aot A2 Foll —80T WE Lol HAsIAh &%
(Saccharomyces cerevisiae)= Red Star Premier Cuvee(LeSaffte,
France) & AH8-31ATh A3} WElFol A E(KaS:05)2 2t
Z} A LA BIcheon, GyeongGi-Do, Korea)¥} SigmaAl(St. Louis,
MO., US.A) Al ES AH8atth

2. £HET| npafodnt sietst EHE M=

4583 33 Gl nHE AE 1 kgoll /S5 1,000
mLE H7Fsle] 2 A7)(HMF 370, Hanil Electric Co., Seoul,
Korea)® 123 28] ¥ 80CE 24 H water bathol] A 43}
¥429) Termamyl 120L(Novo, Denmark) 4 mLE 7|3t &
AolFHA 2417 F<t A 25 Water bath] £EE 6
5CE A3 Fo| 23} g244|(AMG300L, Novo) 4 mLE
7V Fo) o) & #gE FHER AHEEI: WEE e
= ALdA dlF = UAZE AAE vhsie] TAse
F, o] & AEy] S Qog Ak

3. AET|-sliEtsl g UEF M=

Table 12} Zo| dl@3} BHA 2bgd7] usfd-& 200 &
F 20 tisled 1,500 mL:0 mL, 1,500 mL:7,500 mL2] H] &2
A7ysla Aoz sl 7] WEE 24 °Brix® 243}
ATk 3719l pectinase 5 g7} el AAE HFH 2R K,S,05

i i R 1o I B R I L K B B e S Ao A o -

Fobrlot RAEREE

2 g2 FHrlsk Aol 164]13F WISk T] Pectinase= No-
vozymeAKDenmark)©] Pectinex 100L(5,000 FDU/mL at 557C)
E ARSIt BEX e dojgg FA|sler, AR
€ 5 g AFsld LEE AFEITh 257 Bk A V|7t
Fole A3 1579 T2 315 23, the 1574 Bk g
F 139 REAY 9% ol g SRS TG skl
Aol FATE 14 Tk AR Fof EY F2& 25T
Aok FFEFE= o] 20TAA 142 B2t A3 Bav)
b ol °F 50 mLe] A8 E AF st AHERs AAE

¢

& AT FFAL 20 TN WE uBsg o, AF F
BYY Yol BE ARS BH3e 2AL Aolod & %
e 4BHA 2R A AT

4. wEole] 54 24

1) 52 24

wgde]l AA F T DEAl(Hand-Held Refactome-
ter(model N-1a, ATAGO, Japan)& Al-8-3l] A3l Al

= °F 50 pLE GEAC BolmaA S 1T

2) pH 5
Bra el pH S4-S 93k pH meter(IstekAl, model 725
p, Seoul, Korea)E& AM&3}itt.

3) Ethanol &l2F 24

ukE N 9] ethanole] F & #2492 98t LENE 045 um
o] 52 o3t 3, o 7}S gas chromatography(6890, Agi-
lent Technologies Inc., Santa Clara, CA, U.S.A)E ©o[83}d 73
&5l o, HP-INNOWax column (0.25 #m, 30 m 0.25 mm,
Agilent Technologies Inc.)& AFHE3I9l o, 23 2=+ 35C
A 5%, 2852 1507 5T/min &2 F7M7 & 250C
ZFA) 20C/min 22 7R &, 250T oA 283 3R] =
=2 2oy 3Gk ¥4 273 Injection volumn: 10 4L,
Injection port temperature: 225C, Detector port temperature:
260°C, Detector: flame ionization detector, Split ratio: 10:1=.

sigich

4) 529 Mry FH

AFE HF) FFT aud] P4 39S 98l YPD
agar(DIFCO, St. Louis, MO, U.S.A)S AF2-3I%iTh A8 2 A
A FE2 A% F, A vix|e EH HH vy
2 E¥3I e, 30Tl 37189 o g 2 wjf &
Z2Y9] & FH39th 4 FR= 23E £0l7] ¢ty
339 EJ2Q AFAFM HHFgS Hsloh
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5) M HAt

A &5 spectrophotomete{ UV-visible spectrophotometer UV-
1650 PC, Shimadzu, Japan)Z #4181tk F34%E 94 280,
320, 420, 520 nmollA] 10 mm A< cuvettet% ALg-aF 0,
ZF5E blankZ AFESIATE Ages
hydroxycinnamate 32, Asee 7&*‘—‘.‘53, Asx+ anthocyanin
O 2 ApotAsnee AEZE, ApdAses He2 EAISAT

3 phenol®FS, Ano:e

6) w7Ieh HAL

F1A G2 FE AL 10,000xgel A 1083 AR}
31, Sep-Pak C18 catridge= 249t ¢hlA-S 2| A F, o7}
2 C-610 column(30 cm, 7.8 mm ID, Sulpeco Co., Bellafonte,
PA, US.A)E A=k HPLCY] FR8k2em, o142 0.1%
phosphoric acid® AFHE-3I R, /42 0.5 mL/min¥th 210

nm 222 FPEE ZPel BBAATH
7) ofo|l=At HAL

TEAE 10,000%eol A 1087 dAEdsty, deds
045 pm A/ Z A ThE, oA 20 pL
analyzer (L-8800, Hitachi, Tokyo, Japan)oll F<J3sle] %) @}
Atk

Z amino acid

5
£4717k0] B REFE WA Wl WATeIA 20
A BRI EAE SR tetw 2d oo

1570l B, A, gl vl WS 03 A=W\ = Wl b,

6. SAIAz|

Z}§ 1-way analysis of variance(ANOVA) WHo.2 &
Axe] SFAtiAlbright ef al 1999). ¥4 A3 E P+
THAE YR

1 £l A
Arg7] e} 6H%§} J = 2elgk 270°] APTS Table 1
I B 2A o2 FH| T 28U E<¢t ethanol HE 9} &4
B AZh A A719) AR 7] AFFE 64x10°+
1.2x10” colony forming unitYmLATh &M degdo g o

& 23] el AFE7] sRfde] W= 5.5 °Brix, s1@sk
ﬂz“‘«] BEE 0.5 °BrixAth alds}t @E SR T E T
F 7|17l M2 gxe] vt A AgE, 2] ¥
24 °Brix°l|A] 142 Fol] B 16 °BrixE HASIH) AHd7]-

Araz|st aee £

29 2B UE 54 323

Table 1. Proportion of Korean raspberry-Rosa rugosa
for wine brewing

Rosa rugosa  Korean raspberry-

wine Rosa rugosa wine

Rosa rugosa(mL) 1,500 1,500
Rubus crataegifolius(mL) 0 7,500
Sugar(g) 2,153 1,740
Water(mL) 7,500 0
Pectinase(g) 5

K>S,05(g) 2 2
Dry yeast(g) 5 5

sl 3t o Gxe] 24Tt wEA dojut, T
& 59 Foll= 7 °Brix o AFE LF 7]7klA o o]
o) gu 74 QIlckFig 1). BEARZ =33 °Brix 2%
2ol v E oJste] WAV HA] e vRAAd FFRIF
‘%01 ZFEe] glojA] °Brix oz LEFES AR
£ oJElgo] YA, B AT A= FHE 2ol
;iuel ZHgo 3l AREHAZS BAFH, D3} g
BE Tt vlwA, AbEvs et &3 SAEFA LRI} T
S S8 FAPE S RoEnh B AddMe 5 kA9
AE AN 2] FErEE LEH 2 £°BrixE FLH =
Faneng T 7R AT vehd & o] & =9 3}
ole ¥ =9 Ea%liﬂ: Argzlel 3 & ol9]o] dF
INAVAY, =E algste] Ay Aol
22 AE-g JAeh= FHE-E 3 e E AAATKKim ef ol
2007).

LE7F APESE dPst G E G = pH 4.190A
149 Tt} 2E 717J- Folle pH 2922 FHAdisied], Ak

ARl B gE &7

m,

—@— R0s3 rugosa wing
—[1— Korean Raspberry
-Rosa rugosa wine

24
20F
16 |
12

°Brix

0 5 10 15
Fermentation time (days)

Fig. 1. Changes in sugar concentration (°Brix) during fer-
mentation at 25T for 14 days.
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71-8gst 3 dAFAME 27] pH 3.3004 $4 Folle
pH 3422 W3y} v tiFig. 2).

g 7)1 Foll A E ethanol®] W3l o ZrkFig.
3). 3123} GE A EFAM & ethanol =7} LE7}F A
HA ZIkslc7 BE 12959 6.3%vAv)ol] EBE & A A)
He A%E Bgon, AEvlads &3 daSME
ethanol FXEE W27 Z718lc] BE 129 o 11.4%E &)
93} = gaFe v o 29 Ax =4 vERdch

=13
=2

ttlo
e
ok

A
237k 27 Y 2L 4 FHE A g
5 EAsith 1 243, didst °dE d8Fo pHet 7
Z}z} pH 2.99} 12.0 °Brix${THTable 2). §HH, Abg7].

D73t £ EREFNA LEI} oS s HgE
< BoFErh
45
—@— Rosa riygosawine
40 —{ Korean Raspberry
- -Rosa rygosawine
L 35}
L
30
25 L A A A
0 5 10 15

Fermentation time (days)

Fig. 2. Changes in pH during fermentation at 25 for 14
days.
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Fig. 3. Changes in ethanol concentration(%, v/v) during
fermentation at 25C for 14 days.
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Table 2. Component of Rosa rugosa wine and Korean
raspberry-Rosa rugosa wine after fermentation at 25C for
14 days and storage at 20T for 14 days

Rosa rugosa  Korean raspberry-

Absorbances

wine Rosa rugosa wine
Ethanol(%, v/v) 5.0 9.8
pH 29 3.4
“Brix 12.0 7.0
Az 4.80 12.70
Aux 0.08 0.25
Asx 0.01 0.12
Asp 0.06 3.98
Color intensity(A4g+Aszo) 0.08 0.36
Shade(Asx/Aszo) 12.50 2.17

2% ethanol =T, 3133 ©E LT 5.0%0| 2, AbE
7]-sigEt £ SEFE 9.8%(vv)E 2 2ule] jo)E Btk
A7 T 5ol Bsle] =S 15 °Brix@ 23 ske] 25T
A1 1093 TESET 4~10TA 4087t 5434121 A7H(Choi
SY 2009)°l] 2]5P4, ethanol gkl 11.8%(vv)ol =3l 3
2 SHeRe 36 brix%E Huskd B Ajoxe] Axjuths
ethanol o] Tha A #F=UTE M, Mg 27)9] 7He-
A R 3FRe gelsle] 26TolA] 897 W s Br)
gFo] Whg 71zt WE ethanol -2 2AHS H(Jeong
et al 200601 HE TH F 2] 78 nFE I 12
°Brixo A1 5.1%(v/v), 16 °BrixoAE 7.5~7.7%vA)9] etha-
nol sl o, HE ame FTF/ Aold o3 HF
ethanol 3% 2lol= A9 §lITh & thE B7] dR AN =
(Lee ef al 2003b) 13~17 °Brix2 27| & &2kS zdsia] o
F3F B7]529] ethanol o] 6.8~6.9%(v/v)COZ BI3IH
o} B Ao A& ethanol TS 7184 13 Fhekn) whi]
o= 232 B9 o KFig. 1, Fig. 3, Table 2), 28 A1 149
o] Fell= F7FAQ ethanol 9] Wske §llem, o] 717 &
o 7184 DY E e W3} =3 nu)slgit) o) AT
AZ5o) 23 Ate] zlols, TF AHEH AT 7o B4
ate], &, EEFo] 5= ethanolol|A] A& = e T
Hol zlo] FAA 711 4 QB R, AR dFe] WAH|A
F7H4Q) ethanol 39 F77t 7Fsd o= wddn

o] M2 o] AR AR A AL e,
ZAE(520 nm)E HEAloPd ek, Aol Z3Ie(AgntAs)
£ Ao F847, HE(AndAsn)E QAN BFE RojE
thKim SK 1996). &% 174280 nm)9] F3%= gL total
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phenolic 3322, 320 nm %2 hydroxycinnamate®] F%
o} AHE DAL ek EEF2] phenolic 4342 non-flavo-
noids¢} flavonoids &.2 T-E5 1, flavonoid A3 #-& flavonols,
catechins, anthocyanins, leucoanthocyanins 522 /4% ]
qem, wFEFe] A ok g qitellA o] S, 1Ela gt
A 5] EAS HogltHwang & Ahn 1975, Sarneckis er
al 2006). T3} G= LEFHPE AbEY)-eEE £ L
F oA total phenolic 33} &%, 42| ZX, hydroxycinna-
mate oA ¥ FX5 ETHTable 2).

TUolA AEshe VR HERAVEY), AR, s
7] 3) FLollA E& FAFe] A 871 FFHol S Aol
gl 0.7~1.1%(w/~v)E JEFLTHON er al 2008). AFAHE<2]
B UM E JBGs ] FA M= citric?) malic acid?} 8 H &
o=, Agrie} Agelle F 7R f7lde] A friate] 84~
89%E AASA T e D= LATAME malic, citric/
tartaric, succinic acid®] 2.2 BA ¢ on], Abg7]-s) g3}
%3} g S0l A & citric/tartaric, succinic acid 5] &AJTH
(Table 3). Jeong et al(2006)E 2715 LEAe] F4F e
0.58~0.59%% BEuatR o}, & A7 AIdA = 47H4]
7143ke] FHEFol 0.47%2 thA FA vERgT) o33k ARt
Eo] 47 zlole 95 223 B4 9 AloldlA vehd
tha Azt

3. ofo|gt Bk st

LE S F3E AB7R] AEES w9 golut gt o
e e, o] oM T3 JEFS] shihe ofliitelth
33} FFAe] F2 oAk arginine, glutamic acid, leu-
cineQl Wb 3 7)) sdslibdr] &t F4 o}

oft

Table 3. Changes in the concentration of the organic acid
(mg%, w/v) in Rosa rugosa wine and Korean raspberry-Rosa
rugosa wine after fermentation at 25T for 14 days and
storage at 20T for 14 days

Rosa rugosa Korean raspberry-

daviek des ERES] 2F TR

3 325

i

Table 4. Changes in the free amino acids in Rosa rugosa
wine and Korean raspberry-Rosa rugosa wine after fer-
mentation at 25C for 14 days and storage at 20T for 14
days (Unit: mg/100 mL of wine)

Rosa rugosa Korean raspberry-

Amino acid wine Rosa rugosa wine
Day=0  Day=28 Day=0  Day=28

Isoleucine 0.23 ND 1.60 1.17
Leucine 0.81 0.02 3.05 3.48
Lysine 0.37 ND 0.81 2.75
Methionine 0.42 ND 1.31 1.14
Cystine ND" 0.13 0.44 0.80
Phenylalanine 0.46 ND 2.94 2.03
Tyrosine 0.38 ND 7.7 1.49
Ammonia ND ND 0.43 0.08
Threonine 0.25 ND 4.78 0.97
Valine 0.52 0.06 5.46 1.19
Arginine 1.37 ND 2.69 2.56
Histidine 0.16 ND 1.64 0.64
Alanine 0.59 0.01 29.45 3.27
Aspartic acid 0.51 ND 431 1.52
Glutamic acid 1.30 ND 6.66 3.13
Glycine 0.20 ND 1.19 1.26
Proline 035 0.07 6.40 1.35
Serine 0.40 ND 17.21 1.26

Total 8.32 0.29 98.14 30.09

Acids wine Rosa rugosa wine
CitrictHartaric acid 618+139"" 3,336+273*
Malic acid 1,521+342* 435+ 18"
Succinic acid 372+212% 947+134"

Total 2,511 4,718

Values are the MeantS.D.(n=3) at 95% level of confidence.

"¢ Means in the same column with different alphabets are signifi-
cantly different for two groups for each organic acid.

AB Means in the same row with different alphabets are significan-
tly different for particular organic acids for each group.

UND: Not detected.

7] 1=4h2 alanine, serine, tyrosine®] =2 2 LENGTHTable 4).
op|Ake g o] ALSEl PB4 Haslo] A% &
o, G otttk e n|ABEL] g ofsid A EH 4
THCho & Rhee 1979). AHE7]-a g3} B3 GaFM = &

3teFE H9Ql alanine®} serine2 E Folle F43%HA %

o
23 ¥ lysine> S 715HA THTable 4).

—

159 9] #5AA & St HAME Z 7 Table 59 20

W) Wb 9 MaFe A6l vAE Pge v
4 Aglow, s B BaFo) BaTe) ol A
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Table S. Sensory evaluation of Roesa rugosa wine and
Korean raspberry-Rosa rugosa wine after fermentation at
25T for 14 days and storage at 20T for 14 days

@ olAE - PeE - BANE

Sensory Rosa rugosa Korean raspberry-
score wine Rosa rugosa wine
Taste 5.804:2.54" 3.9322.12
Color 5.20+1.97 5.33+2.02
Aroma 5.53£2.62 3.13+1.81

Values are the MeantS.D.(»=15) at 95% level of confidence.

: p<0.05, significantly different from Rosa rugosa wine based on

the l-way analysis of variance (ANOVA).

Y y1=dislike extremely, 3=dislike moderately, S=neither like nor
dislike, 7=like moderately, 9=like extremely.

=2 Bt $FF9] ethanol =+ AHE7]-3] 33}
2 LEFA F2n) A= 24 SHEAE, obviz #
AAlel] g oA E0] B ethanol FEE 717 <o) U]
NEwrt g oz o, ojedt A ge] AT
Hrll e g HA-S Ao Az} Shin er al(2009)
G7] sk g 26 CollA] 5URt LR H7] RAFE A, &
, 8t 2 AAAR 75 digle] IR rteE W, 27
HEAF 55 2% TR AUNeHE o At A3
T A7 v mA] frelF oz s dct 13, o] 59
ol 2]8bH, ethanol 2873 (<} 7.5%)2 H&A #F A7t
ol PkE A Lokon, enR}t BF HIA] Hrbge] &
7V8<=% ethanol A3 o] At AAEL vz}t #H59
w2 pH7F AR g A IS FAG AEA
AT} EF o}t Azlo)] ofsle] R e} &4 It Fol 2
7] el He MAv) gy Eo] Aite] Myt Alstrg g
713 AZA G E B A5E 5~7% HUkele Aol 7Hd
vl 3 Aoz BudlriShin er al 2009).

o & b off ok rfr

N o

N2

29 o 4=
AE AR RS flsl] et g2l

£
BHo] F73 Er|e dilslsol ¢4 ddsE A7

oAl 149 BRte) 4 71HE AR
B35 e AEr)-aldst £ dEFA = wE
w7t AP eH, FFHor HEFE BE 7.0 °Brix, pH
3.4, ethanol 5% 9.8%(vV)E BTt s} &5 HaFe &
% 12,0 °Brix, pH 2.9, ethanol 5% 5.0%% Ktk 2820
2, A7) 2et 5 daFoA e oluledl, f714 F

Rolrlob & ifAaT

ook Q] M3} ethanol & SoiA] AL 71 vidH, M
H3) 9 Sl $E A Uehlo] $744 Adle] 47}
g B¢ 2are A7 9 Mshs wge] Basith

O =
T'_"°|_l
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