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Effect on the Quality Characteristics of Korean Traditional Wines with the Addition of
Rosemary (Rosmarinus officinalis L.)

Ji-Sang Kim, Eun-Jung Kwak, Young-Soon Lee'
Department of Food and Nutrition, Kyung-Hee University

Abstract

Korean traditional rice wines and liquors have been long brewed using nuruk or koji, cooked rice, flour, yeast
and some medicinal plants or herbs. The rosemary shrub (Rosmarinus officinalis L), belonging to the Labiatae
family, is well recognized for its aromatic, antioxidant, antimicrobial and antitumoral properties. In this study, we
investigated the effect of rosemary addition on the quality characteristics of Korean traditional rice wine. Wines
containing different rosemary concentrations (0, 10, 20 or 30%) were ripened for 0, 5, 10, 15 and 20 days at 25C.
The following quality characteristics were compared: pH, total acid, titratable acidity, amylase activity, color,
reducing sugar amount, total sugar and ethanol. Although total acid increased, the pH of rosemary wine rapidly
decreased during the first 5-days of ripening, and these two changes were greatest in the wine containing 10%
rosemary. The amount of both reducing sugar and ethanol in the wine rapidly increased during the first 5-days of
ripening, while total sugar content of rosemary wine decreased significantly with increasing ripening periods
(p<0.05). According to the Hunter’s color results, a significant color change in “L” value was observed with

increasing fermentation period in the wine containing 10% rosemary. Althoug

«, 71

value of control (0% rosemary

R

liquor) increased during the ripening period, the addition of rosemary did not significantly affect “a” or “b” values.
The transmittance of rosemary wines increased with increasing rosemary content but decreased throughout the
ripening periods. Amylase activity decreased with increasing rosemary content, especially after a S-day ripening

period.
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#-S Phenol-H,SO. & o] 8514 2‘7‘45}9}5} 100w
A%k A1FE 1 mLo) 5% #HlE 1 mLE 7Fgr & 4t
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Table 1. Change in pH, titratable acidity and total acids of
rosemary wines during fermentation periods

Fermentation

: Rosemary Titratable Total acid
(I;;Z;S (%) pH acidity (mg%)

Control” 5.18+0.05”*” 0.73:+0.05° 111.20%5.10°
0 R-1?  5.30:0.05 0.67+0.30° 102.41+4.56"
R-2 5.7120.05° 0.52+0.30° 74.98+4.88"
R-3 5.83:0.04° 044+029" 64.83+4.71°
Control 4.07¢0.055a 2.4240.05° 365.24+28.10°
(21.43%)7  (231.51%) (228.45%)
R 3.80+0.05° 2.78+0.30° 417.95+29.29°
5 (-28.30%) (31493%)  (308.15%)
R 3.93+0.05° 2.66+0.27" 397.83128.40"
(31.17%) (41154%) (430.58%)
R3 404005 2.51+0.29" 376.52+28.01°
(-30.70%)  (470.45%)  (480.78%)
4.0020.06" 2.59+0.05" 389.51+29.59°

Control
(22.78%)  (254.79%)  (250.28%)
Rl 3.48+0.05° 3.31+0.30" 496.74+31.01°
10 (-39.05%) (53657%) (562.50%)
R 3.59+0.05° 3.22+0.30° 482.25+30.00"
(-37.13%)  (51923%) (543.17%)
RA 3.69+0.04° 3.05+0.30" 459.44+28.40"
(-36.71%) (593.18%)  (608.68%)
3.8310.05° 2.82+0.05° 422.57+29.35°

Control
(-26.06%) (28630%) (280.01%)
Rl 3.43+0.04° 3.3710.28" 505.93+30.05"
s (-35.28%)  (402.99%)  (394.07%)
R2 3.56+0.05° 3.2840.35" 493.40+30.05°
(37.65%) (530.77%)  (558.04%)
R3 3.66+0.05° 3.1920.31° 478.98+28.40°
(37.22%)  (625.00%) (638.82%)
3.51+0.05° 3.29+005" 493.41+28.51°

Control
(32.24%)  (350.68%) (343.71%)
R 3.40+005° 3.46+0.29° 518.12+28.50°
20 (:35.85%) (41642%)  (405.98%)
R 3.54+0.05° 3.34+0.29" 501.37+28.83"
(-38.00%) (54231%) (568.67%)
R3 3.63+0.05° 3.27+0.29° 486.49+28.40"
(37.74%) (643.18%)  (650.41%)

YNo addition of rosemary

PR-1, R-2, and R-3 were rosemary wines which were prepared
by addition of 10%, 20% and 30% of rosemary, respectively.

+ S.D.(n=5)

Means in a column followed by different superscripts are

significantly different at the p<0.05 level.

9 Tn comparison of initial level.

3
'Walues are means
4)a-d

=z 7Hehg 2] A 228 A635.(20060)
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AEE Uetllovt o o) T Fade AES BHY
Witk @39 2z=ve RV #a Ut 247
mg%, 2Zvle] FJ7F EFE 346~4.74 mghE e

won 2zulE] HriEe] @&4E EA JEhxmch
g5 594 2=uE BRI HEFE 331 mgh, 2
zulg] A7} HEFE 4.13~507 mg%h 2 Z7}etgoh
gy g5 59 olF Z4sy] AFs 'F 2084
2zulg RH7 $EFE 040 mg%h, 2=vukE] Fr
HaFE 040~0.67 mghE Uelun @gr|zte] u}

o2 g BgF 04 4 544 EH?J‘ HI1o A gt 2zule] FH7F dEFvt 22k Frb daEaFR
am Ande dazel S Tz Belsht Bx o 89T Fol Ugon] zznle Fyel 3184
7F AGEEA Zdoly 55 Ha 2 5= fU)4 & 3947 FFol ZA JEbstth Chung JH 5(2003)
9] oz FitFo] FUtEHI U FUIdte] d=E < Bgold ©R A olsshy E4wstd] @ AT
S AT esterst T2 FH] FA Sl o] &H A HE7|e] AoHFLE S EActe @rEE
F7ldE dsl7l AL Aoz nusel £ A% & ol amylse] I Foz B ol §2He}
Table 2. Change in reducing sugar and total sugar of rosemary wines during fermentation periods
Fermentation period (Days)
Rosemary
5 10 15 20
(%) 0
Control” 5 4720257 331+025° 1.52+0.24° 0.45+0.05° 0.40+0.05°
ontre e (34.01%)” (-38.46%) (-81.78%) (-83.81%)
Reducing > . 4.13+027° 1.62+0.24™ 0.46+0.05° 0.40+0.05°
R-1 3.46:0.24
sugar (19.36%) (-53.18%) (-86.71%) (-88.44%)
(mg%) b 4.49+0.24° 2.01+0.25% 0.67+0.05* 0.62+0.05°
R-2 3.90+0.25
(15.13%) (-48.46%) (-82.82%) (-84.10%)
R3 4745026 5.07+0.24° 2.29+0.26" 0.72+0.05" 0.67+0.05%
T (6.96%) (-51.69%) (-84.81%) (-85.86%)
Control 9.14+0.99° 7.90+0.29° 5.33+0.30° 4,08+0.30° 3.66+0.28°
ni .1440.
ontro (-13.57%) (-41.68%) (-55.36%) (-59.96%)
. 8.8840.29 6.19+0.29° 5.20+0.28" 487032
R-1 9.88+0.29
Total sugar (-10.12%) (-37.35%) (-47.37%) (-50.71%)
(mg%) N 9.62+0.28" 6.54+0.30° 5.60£0.28" 5.55£0.29°
R-2 10.34+0.26
(-6.96%) (-36.75%) (-45.84%) (-46.32%)
9.95+0.30° 7.62+0.28° 5.88+0.28" .58+0.29"
R-3 10.97+0.28 8 55840
(-9.30%) (-30.54%) (-46.40%) (-49.13%)

DSee the legend of Table 1.

Values are means + S.D.(n=5)
4)a-c:

9 In comparison of initial level.

gz #8 3 A A28 A 65 (2006)

Means in a column followed by different superscripts are significantly different at the p<0.05 level.
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F3E @349 EZ“}E] A7 #E&F7E 9.4
mg%, Z=ulg] A7F HaFE 9.88~1097 mgh=E
Eldou} 1 o] ZTHEE 7Mo}oq = 2025 Z=uf
g FFH7} REFE 3.66 mgh, 22k J7F HESF
E 4.87~5.58 mghE TASI L WEI|T wE =
zve) 237k REFA 22d) Y7 BEFEG 3
g gl ygten zzue 3gol 3184% 33
stgko] @A YERgtth Amn YG#H Lee SK(1996)2 &
uhgzo] F AN FF LEITe] AAHFE
o g JtERH HA gaAdnastd 2 A
¢ Axs= ZAFRE Rudgcl T3 olHF F
(2002)2 B9 tFPAAA s 2 ASE JNde] of
5 HIdlA 2zulgE] o= sucrose(0.90 mg%), glucose
(0.94 mg%), thamnose(0.64 mg%) &2 F2Fol 7
Ho} gtk wastel B TN zzule A7Edl
a9 3% FPo w7 Jrd e 2z
SaE FE g0 &&H0iA ved A2RE A4 H

zzrke RA%} @

aF7F 0.82%, 2=vlg] F7F REFE= 085~112%2

ettt @8 59A 2zukE] 537t ”‘ﬁ"—
72%, 2znE HA7 dEFE 7.6~8.1%% F34839] &
ZHtd e 2 olF gugt Ut FAE UrEMM 3
12
10
§ 81 ——Control
g o | bais
woog —~-R-3
|
0 ‘ ‘
0 5 10 15 20

Fermentation period {Days)

Fig. 1. Change in ethanol of rosemary wines during
fermentation periods

- 919 -

ISP PN 173

T 2094 2zulE] 57 2aRFE 98%, v
A7} FEFE 97~108%= 30% Z=vlg] HUF wHE
F7t g 2A Frbete AR Ueya daviitd
wgl 2=eiE] B35 aFrr 22vpE] Jop dEaF
B} g3g o] wgtoen zzule] o] BeT
g 4zg ol IA etk olds S(2002)2
sBo] dFPNHAA S D A58 g e Bid
A ZznEdlE glucose(0.94 mg%)7t o Holdth
Biste 2 ATA 2zulE JriEe ¢2E
FFol ®A dEhd A2 Zz=AkEle] Frd glucose
7y £EHA €¢2E WRE FJS AR 4449
th = Kim JH 5(2000)2 FEHE & A5 ¢

oA A Q&Y g2
Aol F+EUNS Uit MiEFHEY ¢3g B4
139 42 5

T A% SAAT

_:

ke

==

%iHPZM BEE UEhE LY B9 22
A7} waFe 429 7.1, 22ulE HArr %
583~6.772 UEIOH 10% 2=ulg] Frt %
At daFe HEI|T gt FUh FAhEE
go] wiEs= Aoz Uewt: 10% 2=wute] Frb
LETE 959 10894 196002 7Hg & gh& e
W7l aske] g9 20944 12.128 YehfQdh
ZWEE Yetll = a@d] B¢ 220k 7FE7%F 23

= 93¢ 083, Z=nE @7} dEFE
0.662§ vetgten Zxuie] RV HaFE da
713kl w2t Zrtsto] %‘JQJ 0°—M1 1968 ElA gl
S 2z2upE] Ul BaFes 22vkE] Jo
o] %7} Fashe 73%}01 HHEStE ZoE2 et
. % el = bate ZAe 2=vie] FEUL
H5Y 047, 22ulg] H7F HEFE 151~
3] 30% Zz=wulg A7y 2aFvh bE 2
UrE} o g y|3bel| wet 2=ule] Jot {5
taglol Fa, Fvlete dEol wEs= A
et g2#a4d m%ﬂ 2zulE] R dR
2.10, 2zulg] Ay} FEFE -2.83~-1452 Y
=8

SZHE 750 nmol] 3k

v}z

g
il

I
on mfu rlr dd

i1
o
ly

1°
rlr _I::
lu n

_,kE-l

o
fol
O N o

.5

o* o

R

EREE 2zl A%

S ze)Fets A A227d 652006



174 2 =ula] (Rosmarinus officinalis L) A7V} AEFY E2 EA4d s 9

‘%E—;F—t— 9549 009, 22vuld] #H7F #aFEs 012~ g r)| ko] met BE7F ZAGI Bilsle B 4
02022 Yephgten tar|7he nel 2=ulE] 3 7o} AP o ol wE V] £FFHFIE B
7t %}E—’F% A3 FastR oy 2=ute] JVF 4R A Y FAEEo HE HF T IV A EE
FE 27 59 008~0092 FA3] it @5 20 o5 EAFoEZN Vet ZFAE Azhdr)
dA =zuig] 77 EFE 005, iz—“}a ’37}
WEFE J7bEe BAglel 00602 Zaste AL 5 FASMEZO| HiF
2 vehgn 2=eke) 37bge] et A7hEo) B I B9 aAYYEY Wz ZFPAR:
255 FH=7F ¥4 Jebsgth Chung JH 5(2003)2 Fig. 2-3¢]] vepf ok
BolF LE A olstehd 4wl B ATNA camylasse FHEE BFY 2=2ulE] FA7 2R
6 14 -
E = 12
’g Z 10
;:34 | —e—Control : 8 -
Z3 —8—R-1 £ —e— Control
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0 '—- - o . .
0 5 10 15 20 0 5 10 15 20
Fermentation period(Days) Fermentation period(Days)
Fig. 2. Change in a-amylase activity of rosemary wines Fig. 3. Change in B-amylase activity of rosemary wines
during fermentation periods during fermentation periods
Table 3. Change in color and turbidity of rosemary wines during fermentation periods
Fermentation period Rosemary 3 Color 5 Transmittance
(Days) (%) (lightness) (rediess) (yellowness) (750nm)
Control” 7.10+0.217*% -0.83+0.47" 0.47+0.81° 0.09+0.00°
0 R-1¢ 5.83+0.24° -0.29+0.56" 1.71+1.79° 0.12+0.00°
R-2 6.11+0.88° -0.48+0.34" 1.51+2.21° 0.16+0.00°
R-3 6.77+0.15° -0.66+0.12° 9.56+0.89" 0.20+0.00°
Control 10.54+0.30° -0.12+0.32" -3.30+1.13% 0.08+0.00°
R-1 16.50+0.33" 0.06+0.12" -5.29+0.20° 0.09+0.00°
3 R-2 8.81+0.39° -0.22+0.81° -1.10+1.27* 0.08+0.00°
R-3 9.27+0.31° -0.95+0.19° 0.91+2.35° 0.09+0.00"
Control 6.34+0.78° 0.85+0.04" -1.04+1.80° 0.06+0.00°
10 R-1 19.60+0.16" -0.25+0.26° -3.19+0.37" 0.06+0.00°
R-2 3.66+1.54° 1.18+0.94° 0.95+3.63" 0.07+0.00°
R-3 6.01+0.42° 1.28+0.27° 0.00+1.14° 0.08+0.00°
Control 8.36+0.06° 1.1440.43" -2.62+0.66° 0.060.00°
s R-1 1627+0.41° -0.09+0.35° -3.11+0.85° 0.06+0.00°
R-2 8.10+0.56° 027£1.11° -1.04£2.62%° 0.07+0.00"
R-3 10.38+0.48° -0.43+0.61° 1.02+1.60° 0.07+0.00°
Control 6.39+1.84° 1.960.37" -2.10+3.68" 0.05+0.00°
0 R-1 12.12+0.54° 0.22+0.82° -2.83+1.91° 0.06+0.00°
R-2 5.15+1.18" 0.71£0.20° -1.45+1.89° 0.060.00°
R-3 5.71+0.86" 0.92+0.73% -1.75+1.99° 0.06+0.00°

Y*See the legend of Table 1.
SValues are means =+ S.D.(n=5)
Y\ eans in a column followed by different superscripts are significantly different at the p<0.05 level.
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