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Abstract

For the development of Moru wine with enhanced sensory qualities, Moru (Vitis amurensis) wines were fermented with
pine needles from Pinus densiflora Siebold et Zuccarini to make Moru-pine wine or medicinal herbs from Astragali Radix
and Viscum album to make Moru-herb wine. Moru without pine needles or medicinal herbs was included as a control. Pine
needles and Astragali Radix/Viscum album delayed the fermentation of Moru wine, but after 40 days of fermentation and
aging, final ethanol contents, pH, acidity, and the sugar/organic acid content in these kinds of Moru wines had no differences.
The final ethanol level and acidity of Moru wines were 11.5~12.9% and 1.1~1.2%, respectively, but any sugars (glucose,
fructose and sucrose) were not detected in all Moru wines. These results are consistent with the general characteristics of Moru
wines, which have a high acidity and low sugar contents. Relatively low browness and antocyanins were detected in Moru-herb
wine decreasing its chromaticity in a sensory test. Overall, the supplements of Astragali Radix/Viscum album reduced the color
of normal Moru wine, which might be applied toward the development of conventional Moru wines.
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Ak Aol v 7]
Kim SK 1996, Lee & Kim 2006).
<& (Pinus densiﬂora Siebold et Zuccarini)2 Shlol| A 4]

d A T oY T Ees A, £49
& A MbtAlel A AkA Ao u:JrE w3t g%
ANE Aoz dHA UHKim et al 2010a). 75
Fo](Mistletoe, Viscum album)= LBV, FHUE 5o 714
gt thdAl A E R 3EAd S Ho| & alkaloid, lectin, vis-
cotoxin ©] &%= ¥ polyphenol AAEC 2 ks EAdo]
Eti(Jang et al 2010, Cha et al 2003). &7](Astragali Radix:
Astragalus membranaceus Bunge)= T ol &3 thdA =
Hom Az s AR, o|wAhg, d A3k Wy
7, A% 71 sk kst B Tl EelAd e, F

£ A EH 2= isoflavonoids?] calycosin@} formononec-
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&lal JTHIm et al 2010, Kwon et al 2010, Yin et al 2009).
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W (Moru, Vitis amurensis), 7130 (Viscum album)<t 2
7](Astragali Radix; Astragalus membranaceus Bunge):= 2006
e S5 ARlA Feet AS ARSIl eH, £(Pinus
densiflora Siebold et Zuccarini)< 20063 = 7JU = 42 ol A
s Tt ekt Ao Az Fof] AMESHATE B
=1 ]ﬂzﬂ' , T2 A A AAGE, A Ao T

W gol Abgslith HeE ALA DA S, Z‘ﬂ'i‘)xﬂvﬁ

ARSI AL, KpS 058 714 Al AMSS RFE4E
acetic, lactic, malicZ} succinic acid= Sigma*hUSA) A&
2 A83I99 T Pectinase= NovozymeAHDenmark)<2] Pectinex
100L(5,000 FDU/mL, 55C)& AFH&-8F53t}. & % (Saccharomyces

cerevisiae)= red star premier cuvee(LeSaffre, France)S Al-&-

st

7]

to S rulo 4 N{N L

2. wEZE M=
w25 AZE 3kl, Table 13} o] 2t7h 0he 249
15 L] EF 25 LEo] Fehael wze] Hrleha

e 4% A7} v TF Az 887

Table 1. Proportion of three Moru wines for brewing

Moru Moru-pine  Moru-herb

wine wine wine
Moru juice (mL) 15,000 15,000 15,000
Pine leave (g) - 60 -
Mistletoe (g) - - 60
Astragali Radix (g) - - 60
K5S:05 (g) 2 2 2
Pectinase (mL) 5 5 5
Dry yeast (g) 5 5 5

ey %7}6%04 Z7] 95 BEAE AHESIe] 24 °Brix®
: 2 g% NG F AL 164
7t F<t IH% *% WoFATE At T G5(S. cerevisiae) 5
g%} pectinase 5 mLE H7lste] 149 F<t 23 CollA EE 3}
STk WA F AS 17U A4 2, T 15
8% 134 MRS A EGAT 14200 W3
| = BRTE AFES AFESlo] nAdES AAS
& FOR &7 A TEFE A 19~20TllA] 262
<=7 }Oﬂr/} L E7IZE Foll oF 50 mLo] A8 ;szg]_o:]
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< pH meter(725p, Istek, Korea)E Al-&
I Fkacidity) A4S 95k, TE A8 10 mLE 50
mL H]# | X7} & phenolphthalein €< 222 718t &
A% 4 oA pH7F Wste] 8302 & AlR7Ae] 7t
¥ 0.1 N NaOH HmL)= ALtsted, ofefe] 25 AH-g-ste]
TN %) o2 Brtesit.

Acidity(%) =
289 0.1 N NaOHS| mLxAF2:H0.0067) A]5x100

A 2303 FHmL)

g ool X3 7R 18RS FHEGEAN-1a, ATAGO,
Japan)E AF8-3FS3th Fructose, glucose®} sucrose2] 7 -2
2 ARE 045 pm ZEHE A7) oA S gel filtration
column(300 X 8 mm, Shodex Ionpack KS-802, Japan)°| %2+
¥ HPLC(1200, Agilent Technologies Inc., USA)ll 20 xL&
FUsto] EAI oH, o] 54O 2 deionized waterS A
to] 45 0.4 mL/min®] Z7o| A Refractive Index detector
£ ARt AT
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4. Ethanol &2 24

FTE 045 ¢mo] HE|R A3gt § AT HS gas ch-
romatography(6890, Agilent Technologies Inc.)E ©]-&3d}o]
7 %519 T, HP-INNOWax column(0.25 #m, 30 m X 0.25 mm,
Agilent Technologies Inc.)S A-8-3t9 o, 4P 2=+ 35T
oA 58 A, 28]l 150C7HA] 5C/mine =2 <7}
250 C7HA] 20 C/min =2 S7F, 250 CllM 283 fA1E =
% g2 stk ARFdRe AE7 ee 44
225C 9} 260 o]0,
AHEEIR I AR FUEF) split ratio= 212 10 £L9} 10:1

o]t

7 Z=7]+= flame ionization detectorS

5. Mz FA
HFE39] A== spectrophotometer(UV-1650, Shimadzu,
Japan)E& AFE-8l], 9} 280, 320, 420, 520 nmof| 4] 10 mm
A9 cuvettes AHEStY FREE SA oM, TRTE
blank= /‘1’40“:5]’0151’ Azgo, Az, Ao, Aszo, ApitAs®t Aso
/AsyS 27+ % phenol, hydroxycinnamate, 2} %, anthocy-

=t UéE«l A FEZ ARSI

anins, A

& HEF Igadls 10,000% gl 2A 1083t
LHE ‘3}31 sep-pak C18 catrldgei A 59} ehal =l 9 A A
%, o7 AS C-610 column(30 cm X 7.8 mm, Sulpeco Co.,
Bellafonte, USA)°] X%l HPLCZ #A3l3t) o] 5oz
0.1% phosphoric acide AFH&-3l4] 0.5 mL/ming] =2 7]
2 Eelekdth #elE f714F2 UV detectorE HE7|Z
AHE8te] 210 nmell A &kt

7. ojoltt =4
o] 23 FEAS 10,000 X gollA 1087 AR sl
F5HE 045 pm BHZ A v, AR 20 pLE

amino acid analyzer(L-8800, Hitachi, Japan)oﬂ FY3t] F

stttk

T, SAE WFFY Ak 242 ABTS oz 427
T Qo2 B3 ABTS A2 potassium persulfate
°} ABTSE 27} 3.5 mMe} 2 mM FE= Eof| AlZsle] 2
A ol gull E]A gk £ o] T Fol|A] Aol A 16417 BES-
AlA ABTS 2tz A4S frEstiitth. w55 Al5E 045
pme] FE S FHAA oIS 3|3 F YMC Hydro-
sphere C18(4.6 x 250 mm, 5 xL, Wilmington, USA)°] 72+l

HPLC®l 20 ¢LE FUsl3 o, &nll+ acetonitrileZ} water

Z gradient2 AME-3Fe] 04 mL/ming SE2 0~5E7HA &
acetonitrile : water=0:100, 1231 40%-7}4] acetonitrile : water=
100:02.2 Z7HNZ &, 5087kA] 1087 A E =2 8l9)e
H, B4 & 1’/]-/\] acetonitrile : water = 0:100°] = T2
A 33, AE7]= diode array detectorE A8-3F 320
mmel| A FlE5d EHES HAET dE7E 54'5} A=
5 eAHor T HA HZoA] 02 mL/ming] fF4502
F¥ ABTS Al ek} whg-ste], A7l oz Fejd ‘ﬂ“r-r‘
FAE o ARz s 734 nmellA] At
.
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9. 7|2 Hrlet EAIXE
=/4713%0] ¢had wEFE Y
o} 299 7|5 x Hrte| SHE 2
Fo R Aol BRI v R F4 5/ tate] Ak o
2 AAIS & 94 ;49;,3(1 = dislike extremely, 9 = like ex-
tremely) O & &) A Bk 3hof| thate] Frtsich o] s)
b B3} 715 % #H7F 23 One-way Analysis of Vari-
ance(ANOVA) o2 BAx 2] I tHAlbright e al 1999).

A |
FEI £, A, &7 5 LEAEES Table 1
I} o] FH|St], HEF(Moru wine), &Y ™FF(Moru-

pine wine)2} 3 F ™ FFE(Moru-herb wine)E 40 E<t

g &As9th o}8HKK,S,05)S 100~350 ppm 50|
A wFFl I3 Al o B R MAS AASEE,

o}ghakS 133 ppm9] LR ARRSITE I F A Zol| A o}
:oj-/\]-_Q_ _‘q__z_on_/] /\]—§], H]—;{]’ 3| Aﬂ/}}]] 5\__4 o]—7§ ‘7]_ _,4__1_011_4 Ak
T EAo s BE M HAriehH, Sl 537kl 9
sl obghit A7) 52 350 ppm ©] 8k THKim et al 2012).

FF AR U3 HHeEEAR L) A F BE

4 A=l oehd, W FEFe] Ajet FH2 T4 Al
OF 0.75~1.25%, 1T EL 16.0% ©|3}, oﬂE‘rﬁ— ke 0.22%
ol3}, B84 AAEL 0.1% ©|3}, AT = 100 CFU/mL

glol, ¥ Aol A MEF Alze] AR

F5o A 115~120%2 v 7F FA7]E Aget
S THNational agricultural product quality management service
2010).

2. %48 MZ BR oiEXo BU
$49 wETe a4 TYX(Brive BEAF Fol
wme] ste] o] g5t AES Yehl: Axz B S
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o| oo A, 'rr7V‘J, qebE FE Fo] 534
5F-2- 0], °Brixol] 1t

o 73 Al A _?4—3}04 HPLC B4 4=
g z7)d= Eoll® fructose(7.9%)3 glucose
(6. 6%) HES] AREHUA EE 4dell= F 7] Y Fe
02~0.6% =22 713_/::3 11, sucrose= FAFSHA & 7]
Zto] Zggte] uhebr] 7HASt T TE 8 o= glucose,
fructose?} sucrose’} HEEFA| olr] FHF=AZ B3
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3. 42 AlE &w oFEF 4t R4 gk
drg Iy ol A pH ‘ﬂﬁ}% 2g 2 pH 3.89014
443 pHE 4022 1 2ol v|u]&kith(Table 2).
olfr=, MF WEFO 27| pH7E w2 dgle]
Al FF/ MFF TEAE9 7] S
] T3 2ALS W3} 7haste] BE 14
A Foll= Al F7] HFFE FAL 1L13~1.17%= e
ot v BLET‘/] G712+ malic acid?} 7V =83 &
714ko 2 Ve O™ succinic acid, lactic acid$} acetic acid
= 2% HAEEAFig. 1). Malic acid -2 &8 %7] 1.25~
1. ot TR 49713 B 0.79~0.80% FE

AT }oﬂv‘:Eﬂ °|213}t o]f+= malic acid’} ZZ=E] ¥F (ma-
lolactic fermentation) =& W2Y= -2 2 (maloalcoholic fer-
mentation) ©- 2 lactic acid =+ ethanol 59 UIAMIEZ W
shgitte A8 A7-59] 23} fAkeE o] = A tHKim
SK 1996, Kim & Kim 1997, Kim SH 2008). Kim SH(2008)<]
el whe, wE A e B 718 g o
2 zpo7} lo], FA4kgke 1.26%°] 3L, HPLCE =33 77|
2F2 1.72%% malic acid(1.35%), citric acid(0.37%)°|At}. &=
o, R I 129 Folle BEA] A 091%= 7
a3l F fF715F e 1.25%2 Aoy, /714 =
/3-8 malic acid(0.53%), acetic acid(0.52%), citric acid(0.13%),
succinic acid(0.07%)2F2 HEI(Kim 2008)3}e], & A7<]

Fig. 19 8 §7]2 243 fARE 232 89

Table 2. Changes in soluble solid(°Brix), pH and acidity
(%) during alcohol fermentation for 14 days

Moru  Moru-pine Moru-herb

Time(day) wine wine wine

0 24.0 24.0 24.0

4 8.0 8.0 8.0

Sz’:]‘;l:i]:) solid 8 75 75 8.0

10 7.0 7.5 8.0

14 6.0 7.5 7.5

0 3.86 3.84 3.84

4 3.93 3.94 3.96

pH 8 3.96 3.96 4.01

10 3.97 3.97 4.01

14 3.97 3.96 4.01

0 1.20 1.17 1.15

4 1.20 1.08 1.13

Acidity (%) 8 1.23 1.13 1.11

10 1.10 1.16 1.13

14 1.17 1.15 1.13

0 7.9 7.9 7.9

Glucose (%) 4 0.1 0.2 0.2
8 - - -

0 6.6 6.6 6.6

Fructose (%) 4 0.1 0.2 0.4
8 - - -

0 8.5 8.8 8.4

Sucrose (%) 4 0.1 1.0 0.7
8 - - -

Legends are referred in Table 1.
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A3}, ethanol 3, pH, acidity, & %+ 2+2}
12.9%, pH 4.1, 1.1%8} 8.1°Brix@ T Table 3). W& A A &
o] HFEF 27| & TEE 240 BrixR PR, €Y o
Tt 23 At MR BE Hro] Aol HRde]
z78 Apole] o] wiiZo] o} ARl A5S AAlsh= A
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o] 3t g E o] dHA ATKKim et al 2010b, Sung et
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Table 3. Component of three Moru wines from fermentation and aging for 40 days”

Component Moru wine Moru-pine wine Moru-herb wine
Ethanol (%) 12.9+0.1* 11.5£0.2° 12.6+0.2*
pH 4.1+0.1 3.9+0.2 4.0+£0.2
Acidit y(%) 1.120.2 1.240.2 1.240.1
Soluble solid (°Brix) 8.140.1 8.140.1 8.240.3
Azgo 81.3+4.2 83.3+4.3 68.2+2.7
Az 28.0+2.3 28.1%2.1 23.6+1.0
Ao 9.140.3% 9.6+0.8" 6.6+0.7°
Aszo 5.6£0.9° 10.4+0.9* 3.8+1.0°
Color intensity (AsotAsa) 14.7+1.2% 20.0+1.6* 10.4+1.7°
Shade (A420/Asz0) 1.7+0.2 0.9+0.0 1.8+0.3

Y Values are the MeantS.D. ®Means with different alphabets are significantly different at 95% level of confidence. Legends are

referred in Table 1.

benzoic acid, caffeic acid, cinnamic acid, ellagic acid<} ferulic
acid 59 g+ EZE°] B 1% A THSung, 2004). 7-5-4k0]
o] F9 AE O ZE acetylcholine, flavonoidse} & T2 21
lectin 5°] B o, o]FolA lectinS FFole] A}
AAS Wl 7o ® AdFe ASS At Ay
7} @elA dal(Jang et al 1999), Aol i3t vt DA}
T3] 0.5% petroleum ether =22 Shigella dysenteriae
9} Bacillus cereus®] A4S 12~24A177kA] A gcka B
29 1} JTHBae et al 2005). B719] It BAF} BFl,
Im et al(2010) 27]e] F2 AHEOZ g BXo] UE ca-
lycosing A&, AMAIE 2l 5l 8719 calyco-
sing FF Al 0.01~0.09% F=Z EA3ctn Bl
Aletel] g gz Baste], 8719 ethanol FEE2
Campylobacter %, Escherichia %, Salmonella %3} Shigella
£o] S-S JAES ‘ﬂ—(Balachander et al 2012).

4047te] TR, 4 F A TR WFFE B4 2,
£931 A7 A o)) Alel o) BaF] A

A A zfol & Bl 719 7Pt vrde]e] Mz gk
< T A7 FA18E 23S B9 tK(Table 3)(Choi et al

2012). Mz=2] 7% Z phenol®(Axw)Zt hydroxycinnamate
(Apo)ollX= & #ko]7} gl BHA, £ #F59] antocyanins
(Asp)ollA= FrelA Aol & B OH(p<0.05), 22 % (As),
color intensity(ApotAso) 2t HE(And/As)olA = 22l
T OFHAA T Al T/ HFFE Abelol|A] efzte] A}
o7} AU} &3 AoF ] FFol| A=, Z phenol F(Asg), hy-
droxycinnamate(As), 2 E=(Ap0)9} antocyanins(Asa) Al
A FFL o AUA T AASeE AdS Bt AR

2 3= a2 80(5A)lA 100(8 ) 7H4], bk 70
A lA 70337k 2] HLlollAe] Mg YER) =T,
A ukAdy] Az A 2712 A7k A S (Hunter color value)
29 a(redness, 224 )9} bgk(yellowness, A )o] S713t
Thil B3¢k Choi ef al (2012)°] ZA ¥} vl Al £ A9
MEFES HAHE AT R vep B AT o)
A G winedl vlatstel, S0l B1% BT £
Aok MFFM Ay, Asno®t Asn®] RS ©lf= Choi et
al(2012)°] B3t 7] H7lel| w2 gFAzo] FI) o5
34'71’%"1]’\19] FAE A7 Aoz A=y, FAH

2l At S YslM e T AT Besi

F3o| 71 23§74 malic acido 2 IEHA 9
U(Kim & Kim 1997), £ A2 Al F79] v FFd = E‘r
2] malic acid7} g-5o] o|de] K Q‘r AR A9 s o
ATKFig. 1). & ARACdA A& £, 7], Af-4ole] &
e wE 15 Lo tiste] 22} 60 g¥ H7letAd 1% <
ojglo| B o] EHENAN fFUE 7k AA EE
o] F71AF Aol A9 FaE TA| Re FTOE o FHL.
A BFFO f7AF AL HEA A
e f71k B8 F AR ot BE AdE /14t
o] I A= wHTh {7IARS TRl
o] Ao g JIFE Feul, Tl L A=
malic acid, citric acid, lactic acid®] <=2 = Akn|7} 733}, %
& pH 271 ollA+= malic acid, lactic acid, citric acid®] =2
271 738 (Kim SK 1996, Kim & Kim 1997). wW2F4 malic
acid®] S HAFo Wl IS U] e wF57e
Aol B GEE = ZoR dldEn EEe sl

0
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A1 malic acid®] &2 w-§- & Zo] 7HAE BHl=d, oY
3t A3b= T2 e Yh-S(malolactic reaction) £ W24 H
< bﬂ’*—(maloalcohollc reaction)ol] Tofst= LE N AYEo| <2
G AR FSET 2 AFe] BE A FHOE AR

ate] o] g d 240 o HaEA] edof, HE et
ofit Aeloll A 8] AAERA] Fe mPEEAo] TE
o 9 FIL Aem et

=]

] wg o] opu gt JEEL o] uH e kS
T, Lut T fejotn]eihe: PR tyrosine, ly-
sine?} proline?] ©A 2 FF= o, £ v FF} &3 A

oF B FFME A ZAE BATHTable 4). frelofr]
hhe AR ARRE wRY el fefEAY “Lioﬂ
osto] g =o] BAHE T Choi e al(2006)9] ™FF

HEF frejobn| it EAA ] W2 v R Fo
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Fig. 1. Changes in the concentration of the organic acids
(%, w/v) in three Moru wines from alcohol fermentation and
aging for 40 days. A, Moru wine; B, Moru-pine wine; C,
Moru-herb wine. Legends are referred in Table 1.
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ofu|i ke S 2 glutamic acid(44 mg/100 g), arginine,
alanine, serine, aspartic acid®] T2 ZF oju|:Ab
183 mg/100 g<l WA, v FFo
proline, tyrosine, glutamic acid(3.3 mg/100 g) = -0 & F
A opn] =2t HEEe 43 mg/100 gol2ka Basle] =9 o}w]
kel 23 A o] wEe oty F WSt e
Ao g ZAEJTE AT, 0|59 fE] ofw|iat A=
2 AT frel opnieat Aiteke thar zbol7t =T, o]
2 gk zfol= WE A ARESE T 549 ztolet R 21
o1 919 790 Ao FEa APATA, £99
Frelopl st RS 26 mg/100 g TR FFEEE gluta-
mic acid, threonine, aspartic acid$} proline®] T2 2 e
TH(Chung ef al 1996). ¥ QATolN %, &9, A$-o] 9} 8]
o] AHEE oo} vlal Al 1% IRte 2 vl Homg of

FQ o}u|:=AFL threonine,

Table 4. Changes in free amino acids (mg/100 g of wine)
in three Moru wines after alcohol fermentation and aging
for 40 days

Amino acid Mf)ru MorL.l—pine Mom-herb
wine wine wine
Tyrosine 233 20.2 19.1
Aspartic acid 2.6 24 2.7
Threonine 1.2 1.1 1.2
Serine 2.6 1.7 1.4
Asparagine 39 2.6 4.6
Glutamic acid 4.9 59 6.5
Glycine 3.8 2.7 2.6
Alanine 5.1 3.7 4.5
Valine 3.6 3.1 24
Cystine 0.1 0.1 0.2
Methionine 0.8 0.8 0.9
Isoleucine 0.5 0.5 1.0
Leucine 23 29 3.4
Phenylalanine 0.8 1.6 2.5
Lysine 7.5 10.2 10.7
Histidine 0.1 0.6 1.8
Arginine 2.7 4.8 43
Proline 7.4 7.3 6.4
Total 73.1 72.2 76.2

Legends are referred in Table I.
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Fig. 2. The schematic diagram of on-line HPLC-ABTS

system (A) and its chromatogram from the various Moru wi-
nes (B).
In (B), top panel, Moru wine; middle panel, Moru-pine wine;
bottom panel, Moru-herb wine. The HPLC chromatogram of the
extract was detected at 320 nm for phenolic compounds and the
ABTS radical scavenging activity of each compound was expressed
as negative peaks at 734 nm. Black arrows indicate that compounds
detected at 320 nm, whilst white arrows indicate that the ABTS
radical scavenging activity of each compounds. Legends are re-
ferred in Table 1.
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Table 5. Sensory evaluation of three Moru wines after
alcohol fermentation and aging for 40 days"

Sensory Moru Moru-pine Moru-herb
score wine wine wine
Taste 4.76+2.03° 3.45+1.67° 3.18+1.50°
Color 6.03£1.35 4.90+1.50° 6.28+1.41°
Aroma 5.86+2.10 4.86+1.60 5.21+1.50

Y Values are the MeanS.D.(n=29).
*> Means with different alphabets are significantly different at
95% level of confidence. Legends are referred in Table 1.
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