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Study on Quality Characteristics of Korean Traditional Kukhwaju by
Addition of Dried Chrysanthemum indicum L. Extract into Mash
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ABSTRACT This study investigated the effects of addition of Chrysanthemum indicum L. extracts on quality character-
istics of Kukhwju during fermentation. Fermented liquors without C. indicum L. were used as the control group.
For experimental groups, we added 1, 2, 5, and 10% C. indicum L. extracts and brewed according to the addition
method written in Yorok. The pH level during fermentation phase, alcohol concentration, level of reducing sugars,
and acidity were measured in each of the experimental groups. After fermentation, we measured total contents of
phenols, antioxidant effects, free sugars, organic acids, and chromaticity. During fermentation, no significant difference
was observed between the C. indicum L. group and control group. Regarding total phenol contents and antioxidant
effects, only the 5% and 10% C. indicum L. groups showed higher contents of phenols than the non-addition group.
In general, 5% and 10% C. indicum L. addition groups were positively evaluated. In conclusion, Kukhwaju with
10% C. indicum L. extract showed the best antioxidant effects. In the present study, we obtained different characteristics
and determined the optimum addition amount of C. indicum L.
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AElsle] Algo @ o] gath(11). 3 FFo wEhA Ak
(Chrysanthemum boreale Makino)™} 7+=+(Chrysanthe-
mum indicum L.) 5°| Q2™ ka2 Abmre] Hl&] Fo]
OFF AthE ApolHo] ot ASAI7]ef AEe FHEfr} F
Abste] AE-golu Ao R ARG E 3 glrh(12). =3}
T sonzte] g3tH viAAH g3 o] glow di T8
AAs D 29 Z4ZF, old, I, #HE X F3h A7
Hl &k Abgho] B o goba 7] E 5o vk
(7). TS B4, 55 sk, d, dr)js 9
TS SSATIM, &, dtoly 2, ks a3 et
A3}, aldose reductase A3 ¥ nitric oxide A A &
H7F BaEo] th(13-15). Syt e 7M4FE Al
Z3te BAgoA F3hE g o] &3t ghom, o ZRE
T3FE A AEA BE FF ASAZA a7 Aot
sto] 7R el A Adul kAR A TGl woldrka Az
th(14).
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& 2,300 mLoll Ax9 =4 742t 1, 2, 5, 10% M

sto] Pz AHEAAT Fxstel b 4T A5F
A7k AnE BEt

o
MRS dxd GRE 24NV 793 27

A& AES AFH 8] Centrifuge(Hanil Science, Combi-

A o) g o5

o (3,500 rpm,
15 min, 4°C) A1 F 459 ghe FRue A3t
pH meter(Model 420, Thermo Orion, San Diego, CA,
USA)E AH&ste] S35t

514R, Daejeon, Korea)E ©]&-3}lo] &
=]

A e F AAEE (3,500 rpm, 15 min, 4°C)
Aol ghe BB 5 mLE ¥ 1% phenolphthalein

0.1 N NaOH & o2 & o]
AFS 714 A4 0.0095 #3149 lactic

acid(%)= &rtste] YERATH(T).

o}

= éo
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SRS HAY SHL F2F IRE 4N 7Y

A7) NEE QFH st S48 BEFAL D)
glucose(Junsei Chemical Co., Ltd., Tokyo, Japan)& %
4ol 0, 10, 20, 30, 40, 50 mg/L(w/v)Z 3AA1A A&

o edd WHoR 543 glucose® Attt

o
o E dE A A4 dxeta 794 P g 77t
AgE AFse] SAEAT EFR NS gallic acid
(Kanto Chemical Co., Inc., Tokyo, Japan)& 0, 50, 100,
200, 400 mg/L(w/v)= S|MAA A5 L3t o=

SAstel F AE YL AESHA

DPPH radical A7 &M =X

2,2-Diphenyl-1-picrylhydrazyl(DPPH) radical &7
42 Blois(19)9] WS WEste] F438qltt. DPPH
radical &7 &4 4L gxotar 744 He & 2479
ARE AF sl 545193 FFAIEE L-ascorbic acid
(Duksan Pharmaceutical Co., Ltd., Ansan, Korea)E 0,
10, 25, 50, 100, 200 mg/I(w/v)9] F%=7} H =5 oe&
& 335t Alget FYE W er SAsit. DPPH
radical 2271 242 2 Al5E59 F¥3%= %5 ascorbic
acid equivalents antioxidant capacity(AEAC)(mg/L)2]
oz YERHATH20).
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25 YAE9(3,500 rpm, 15 min, 4°C) 3 $
S 1 mL AF 3t Membrane filter(Puradisc
NYL, 25 mm 0.2 pm, Whatman, Philadelphia, PA, USA)
2 o33 & HPLC(YoungLin Instrument Co., Ltd, An-
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terz o333k & HPLCE Alg3lo] dxsln 794 =
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Fig. 1. Change of pH during fermentation of the first mash for
Kukhwaju. Control: no addition of Chrysanthemum indicum L.,
1%: addition of 1% Chrysanthemum indicum L. extract into the
mash, 2%: addition of 2% Chrysanthemum indicum L. extract
into the mash, 5%: addition of 5% Chrysanthemum indicum L.
extract into the mash, 10%: Addition of 10% Chrysanthemum
indicum L. extract into the mash.
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Fig. 2. Change of acidity during fermentation of the first mash
for Kukhwaju. Samples are the same as in Fig. 1.



1336 EERE R RE R

15 A
w2l A
-1 AT
.0
t
€ o1 —e- Control
o]
o - 1%
S 6 - )
° 2%
=
§ 3 ——5%
<
—=—10%
0 + T T 1
0 2 4 6 8

Fermentation time (d)

Fig. 3. Change of alcohol concentration during fermentation of
the first mash for Kukhwaju. Samples are the same as in Fig.
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Fig. 4. Change of reducing sugar during fermentation of the
first mash for Kukhwaju. Samples are the same as in Fig. 1.
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Table 1. Total phenol contents and DPPH radical scavenging
activities of Kukhwaju

Samples"
Control 1% 2% 5% 10%
Phenol 7191 57.88 69.28 82.44 92.09
(GAE mg/L)
DPPH 4525 3321 4357 47.15 69.34

(AEAC mg/L)

USamples are the same as in Fig. 1.

FFEE AA ] Hmo] FEH
H Aow oAAZITHT).

T3 e dFFEREe
=784 t}. DPPH radical &7
AA] Wi T nRVHA R 1, 2% e AF
oA controlBth WA SHHA oW, o= HE
o] Yo AtnHr). o]H e A= wE T rad-
27 o] T Aol qlvtn ¥ u¥ A3 DPPH
radical &7 24 o3t gils}l =9 A

e AT

selg &AM

Glucoset™ 2% 7= EFFEE A5AdA 71 =4 sk
o™, 10, 5% w22 FAE S}l Maltose™ controlol A]
5.62 mg/LE AYstares AAX OS2 glucose] oF 2u) A
L2 AEERon ol g2 71EY AT A9 A
3ttH(29). Maltosew 2% = @F-FEw A=A 6.14
mg/LZ 71 o] HEF A, Arabinoses SHE #83
F 7 =2 FEFS BYloH, 2% 7w AFFEE AR
A 82.52 mg/L=E 7H¢ A S4HAAT. 5% 10% =

A4F=E o)A arabinoses 727t 15.66, 13.14 mg/L=

[N

s

o
y
[e=}

2 A5 vE] &2 HAEo] HA2Y, mannoses
747} 23.27, 20.27 mg/LE FUaA F A gl Awt AEy
At Xylose 9A] glucose’} =4 A& I dF-FE25
AgmA = SAHNCH, 2% A= AFFEE A5

A 4.31 mg/LZ 7} =4 AZH UK Table 2).

= A

[ty |

714k
Acetic acid”’} control® AaE Stk
Citric acid= 10, 5% #=¢
1.26 mg/mLY &% SAHYoH 1%
Al87} 0.7 mg/mLe] TEE AEH9 controlEt} F-L3f
Al e w22 A& Lactic acide 2, 10%7F 2+2t
0.48, 0.35 mg/mLe vE% AEHH W, acetic acid¢t
vl 7 A 2 controlR T S FEE HEHAY. Malic
acid®] FX+t AA| ARl A lactic acid?] FERT}F F7
AZEH o] &gl X2 malo-lactic fermentation(MLF)©]

=

L)

Table 2. Contents of free sugars of Kukhwaju

Free sugar (mg/L)

Samplesl) -
Glucose Maltose Arabinose Mannose Xylose
Control ~ 1.79 5.62 47.28 ND”  2.65
1% 1.07 2.09 37.35 ND 1.57
2% 3.52 6.14 82.52 ND 431
5% 1.25 2.38 15.66 23.27 1.58
10% 1.30 2.63 13.14 20.27 1.90

USamples are the same as in Fig. 1.
“Not detected.
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Table 3. Contents of organic acids of Kukhwaju
Samples” Organic acid (mg/mL)
P Acetic acid Citric acid Lactic acid Malic acid Oxalic acid Tartaric acid
Control 0.42 0.78 0.21 0.84 0.13 0.19
1% 1.17 0.70 0.27 0.56 0.15 0.25
2% 1.06 1.17 0.48 1.22 0.23 0.94
5% 1.41 1.26 0.25 0.69 0.17 0.44
10% 2.11 1.67 0.35 1.03 0.25 0.65
])Samples are the same as in Fig. 1.
Table 4. Contents of chromaticity (L, a, b) of Kukhwaju o]l A a7t Al ztE o] 29 o] A3k wel FA 387 pH
Samples” Chromaticity 3.57HA grobxitt. o] % pH 3.5¢14] pH 3.9 Ate]ellA] &
p L a b Wl glo] Hart B wfrtA §-A438g k. AT E lactic
Control 65.54 -0.48 0.75 acid(®%)Z YJeER o™ pH X9+ v = 1do] A ¥at
v oo B 0 9w FA3 FEAh olF pH FA 9} vhAA R F
0 . -U. . ~ I - -
59, 5535 -0.50 0.86 A3k Hal= E]_?]E]rﬂ' 4d o] AIshH A wkgo] gkutaf A
10% 60.51 -0.56 1.09 th pHeF e SAAAM = Ao dFFEEs FYshA &
"Samples are the same as in Table 1. 2 A5t T3 A Reke] Apol7t AA] skt ¢S F
%o Mt A E 4900) B3k W7k FA3 F5ae

O] FX K] FUthE AL & 5 Uk Fa gl A MLF o]
7} A43] o] FojAH 2 Fdo Fegiy ¢
A =AX = F2S A3A AT acetaldehyde?] 4
2 Fu7l AEn Ba T uAESY oS T

©

% | S
sQlth. ol U] sheF wslel wknjHsiy 4ol 4
Bl i
W

T4 aE ATt 9&S $HH(30). Oxalic acide Sk
m e

A<

T

2]

=

o =
T2 vkgo] e dEE e} UG 3
AA| pHY AFZmel A 2] Wl & 2ol & HolX|
& gallic acidimg/L)= YEeERH ] o™
AFF2EY HUFEFo] A% o) Aol vt =

A Z4

)

10, 2% <o & 7}z 0.25, 0.23 mg/mLe =& AZHA
t}. Tartaric acid= 2% A= E5FEE A89NA4 1 mg/
mL 7}7ko] AEH ST

a34s FoA71E
M 2N A= Aow Yetuth FEd EE ARl = arabi-
A= Table 40144 % WX (lightness), 28 % (red- nose’} 7H¢ Weol o] = Ao ® e o, glu-
ness), B = (yellowness)S 22 L, a, b gho=2 e cose$} maltose, xyloses A2F 0 2 3% o] 9)il man—
oh AAH o AR ke M ztoli= A9 flE AR nosew 5%, 10% T AFFEFES AUHE Tt I
el o] MR T REF] dsdd & 43S o] AAT F714E 54 A A RS Foll vl
Fe PAEE v A gl o Ak AT daksh A AR Tk dehdoh B 29e) dus Bdz 5
o] kil AFRHETK29). Lata 5% Al5elA] 7Hg v o] 754 S AR e AU 288 A A4 H
2kl 55.35% Eom] AAHOE 55004 66 At = b ol RHEE o] & AE el QoM E FL N 2ARI
Ehk ek, A agh2 4 gk}l -0.46904] -0.56 AFo] = g glolz Azt
UEFSTE bakell A= control?] 0.752.t) W& Fho] &
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