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Quality Characteristics and Physiological Activities of 7akju with Whole Chestnut
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Abstract

This study investigated the quality characteristics and physiological activities of takju prepared with whole chestnut (15%,

30% and

50% with steamed rice) during fermentation. The pH level began to decrease after the secondary brewing stage. The total acid as well as
the organic acid content increased during fermentation. Lactic acid and succinic acid were the main organic acids in takju fermented
with whole chestnut. The level of total sugar and reducing sugars in fakju fermented with whole chestnut increased at the first brewing
stage and then slowly decreased after 4 days of fermentation. Also, the total number of viable cells and microbial populations such as
lactic acid bacteria and yeast in the treatments increased to about 108 CFU/mL after 1 days of fermentation and then decreased gradually
afterward. The ethanol content in takju fermented with whole chestnut rapidly increased during the initial 4 days of fermentation, to a
maximum content of 18.2% after 8 days. The colour values of the treatments did not show any significant differences between 0% and
15% chestnut content. However L value decreased, while the a and b values increased when the whole chestnut content above 30%. The
total polyphenol level, electron donating ability, nitrite-scavenging ability and ferrous ion effect also increased as the ratio of whole
chestnut increased. Sensory scores of takju fermented with 15% chestnut were greater than those of takju prepared by other treatments.
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H]E]'E’_] BEL% H| £k "EJ—T‘O}UL—\_L lySlne, leucine,
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B7EAE WY o 9, Fhtolu gkt o) &
H=7] f7] wel HEGe Ash 65°ClA 3021t 7F
g Ashs Aol dubHolth(Kang MY 1998). 7ha A+t
M AR Bl ol AR At gloy, ul
Wk gl A, F ReElE dod)E 9ol ol ol W
A5t7] 98] A2 A H lysozyme, nisings REAZ 3

==}

7hete] FeHAE WA EE WY RE Y AR
o7 oo AREE dAAshke WHol RiuEHI Ut
(Lee CH & 1987, Choi SH 5 1998).

o) Az3A T oIS e Y A8 =
7+ &olsH %} EHow 7d FE&& AAS=
Holth. ojuf WAHE S3 = FRHEEA A FAAZ9
g =7} vHste giEE H7|AEEHT o), vkl
A 2 AAEE ¥ A5 A2 fﬁ"ﬂ'ﬁ%@i &
Az Bd2 T o] 8IHA7E F&sith v ThEel A &
Joll olaf TAEE WHHE FolA S4E HEe of
50%= ®F AARES] oF 30% o2 7hE, =Skl e
ARE A o AT FAE 7 §le Folth(Jeon
BK<%} Moon JS 1998). &3]l|:= total polyphenol®] &
o] ZF wholl Hlste] Hlw A Fom, gikslEo] = HE

A1 ellagic acid, gallic acid, protocatechuic acid, galulic
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okl rlr



acid, syringic acid, salicylic acid 5°] & =] 2
o). ©o] Z ellagic acid®} gallic acid= Z+2t 172.22 mg%,
107.39 mg%= THE dH=4bol] nlg] ¥53] ghaFo] Fof,
T =4 70% oS AAIFTHKIm YC 5 2002). =
3t Kang YH 5(1996)2 o2 F/9 A=A stE9
DPPHel 9|3t HAgo 5 ofdAd &ASES AR
A3 gallic acid’} 43 @4 BATAL AL Guo G
(19972 HARERE ET HAs=3dE T caffeic
acid, ferulic acid, gallic acid 52| #H&=4ko] 73l 2o
2A%E YA S wekA B AFoAe o
¥ 7bE 3RS AAA KL, A7 drEAd S 2 e
TS AF ARESte] AF AAEA &85 Ao F
FAS FEA7I7] S8 B U viedEE g T
=

4

Hajel BFe] FAE

1. A&

A vk 20124 10€ S FFA ASHAA 5
g AL sk, FEkE 918 ARSE HEAl= Bio
TEONETS, S84 FAIAL A, =S, B8

i}

S.I. Lesaffre, France)S A3t 79 52 2 njYE&E
T 4ol ARE3SF YMHA], palte count agar, lactobacillus
MRS agar ¥ potato dextrose agar= DifcoAHDifco Lab.,
Detroit, MI, USA)®| Z& A&t

2. EIFNE

MulE Mu] & 2A7F Boll AAEkAL 307 5t B
W & Zv]7](Model-1, Bluebrewlab, Seongnam, Korea)Z
100°CoNA] 2A17F SAF3te] Ao A W¥2hsk o =l
AT He 871 4ol AlZS FR 1,500 g, B
= 892250 g, T30 g (AXEAR 12 g2 47 £
ste] 23~25°Coll Al 12A13F IHA OS2 HESHHA] 48A1%E
St 1T FEslAth 2@ Eaelle s AH = 44
< AASA g3 EHr)E olgste v & )
2 100°ColA] 2A13F Bt FAKSt] A2olA] Ws &
12 258 8710 SA% &3 Suhe FHHE o2
(0%), 15%, 30% % 50%= H7ista 472 ¥5 75 g, &
= &TE 5,625 g= UK H 23~25°ColA 12413 3
Ao g wykstAA 8Y7F AT

3. pH, 34t & |I|4LF

pH+ pH meter (Accument 925 pH/ion meter, Fisher
Scientific, Hanover, IL, USA)E ©| &3l Z43sl¥ o,
FhtE= FAA e /7847 (National Tax Service 2010)

Engro
S o=

e

e BASH U gy 747

o oJ3)) o#g A5 10 mLl EA A 2K (bromotymol blue
0.2 g, neutral red 0.2 g, 95 mL/ethanol 300 mL) 2~3%-&
7¥sted pH 7.574A Akl AA Lnlgs ST F
Zokgteko 2 ghakslglet

Z2F5(g/100 mL) = a x F x 0.006 x 10

a: AAo 225 0.1 N NaOH €949 mL
F: 0.1 N NaOH®] %7}

71 NEE 98T Fal oF(Whatman No.2)3}
o] Sepak C;s (Waters, MA, USA)S.2 HAAIZ] T3 0.45
um membrane filter 2 ¢33+ A& Table 137 22 =
Aol HPLCE EX3}a, f7]4Klactic acid, succinic
acid, citric acid, acetic acid, malic acid)®] HAFFAOo =
FE Ak

=t =
S

it gt

olct 5

| =-g4bgel ofa S48 THKim JY 9 Lee
YH 2010). 200~5008] &]A4g AlE 1 mLel 5% F= 1
mL, & 345 mLE 7Fshal 30°CellA] 30 ¥z &
490 nmolAolA FFEE SN o] ) T FF
2 glucose (Sigma Co., St. Louis, MO, USA)E EF&32
2 A Al ol gate] etk Al A
43 glucose?] FE+E 0.02~0.06 mg/mLo|At). AT
3k DNS (3,5-dinitrosalicylic acid)Hell 2J3l =73}
CHMiller GL 1959). =, 10~208] 3|43+ A 0.5 mLol
DNS AlefF 2 mLE 7Fetal #Ee 8 FollA] s&3F 4y
AZ & dgFzollA g3t 570 nmollA FEEE S
Astant. B FFS glucoses TFEEZE AAT
AeFaids o] &3te] 3T
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5. O|ME 45

g 717 mE g5 i SH A 3HA
gtE AlE 1 mLE 0.85% B Ay Y Mol A
A2 M3l thge] o R FA3ATE & ST
o] =4S Petrifilm'" arobiccount (PCA, 3M, St. Paul,

rot

oo [l
©

W ro

Table 1, HPLC analysis condition for organic acid

Items Condition
Instrument Waters alliance 2695
Detector UV/VIS detector 200 nm (Waters Co. U.S.A)
Column Cosmosil 5C18-PAQ (250 m x 4.6 mm ID)
(Manf.NO.K67628)
Solvent 0.2 mM KH,PO4
Flow rate 1 mL/min

Injection volume 30 uL
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MN, USA)S o]&3ta] sl om, gakta= MRS (Difco
Lab., Detroit, Michigan, USA) BJA] & 121°Ce] 1583t 2
o3 % oF 45°CE 23] & Amphotericin B (Sigma Co.,
St. Louis, MO, USA)E 2.5 ppme] = A HlA| & A|Z3}t
34| A=Y 200 uLE =T F 35°Ce 4] 48417 wf
oFsle] AlGstAth. ARSFE Petrifilm™ yeast and mold
count (PYMC, 3M, St. Paul, MN, USA)< o] 83} 35°C
ol A 72412t v et = 314 | A5 HAE FE 3

Erdss

6. YI=Z A

AL FF FAY FFEA T (National Tax Service
2010)° oJall SA3HATE &, Al 100 mLE W24
Holl #3kaL 500 mL ZekxFol &7 F, o] WAaZgs
3E 9F 15 mLe] FHFE 28] A2 HE Zefrdo &
X3l YJzhzle] A4 & WAAdddE B 872 S
o FR3IATG FFY 80 mL7F HH 33 100 mL
NA FFTE A F FHAE ol&st H2olx =
A3t F Gay-Lussac3E(National Tax Service 2010)°l 2]}
15°C2 BA3IHT

7. M

AT = A2A(CR-400, Konica Minolta, Osaka, Japan)E
o] 83t L#k(lightness), adk(redness) 2 bak(yellowness)
o7 Yepllon, 33] gkE st FA £4& st
NEE AR/ E o] 83t 4,500xgolA 1587 A4
T & AFAS AHste] ME ZAl AME-sHA T

8. Total polyphenol &tzf

Total polyphenol 3#-2 Folin-Ciocalteu reagent’} &2
g 274 AEFY] polyphenol’d 33t o) 2
H Ax @A ZE|Bd HAog WA= A&
L2 B3 AKFolin 02} Denis W 1912). &, A&
2200 ug/mL) 0.2 mLol| 2% Na,Cl;- &< 2 mLE 7}3}
I 38X WAIsAS. o479l 1 N Folin-Ciocalteu's phenol
reagent (Sigma Co., St. Louis, MO, USA) 0.1 mLE 7}3}
a1 3087 ol WA = Wk F3BEE 750 nm
ol S8ttt olwf 45412 tannic acid (Sigma
Co., St. Louis, MO, USA)2 A83la] 24431 2.1, total
polyphenol 32 A5 g mg tannic acid equivalent®

TP .

9. DPPHO|| 2Jgt XMXIE0s =H

DPPHOl| 2J8F A3 5(EDA, electron donating ability)
< Blois MS (1958)¢] W& oz WFste] S48l
&, IdAEEe AF(0.5, 1.0 2 2.0 mgmL) 1.0 mLE Z+

ol

=4 522 51 8] 2] A 30 Al 65 (2014)

‘

7y 3k 10 mM DPPH (1,1-diphenyl-2-picrylhydrazyl;
D9132, Sigma Co., Louis, MO, USA)& 40 mLE &
E3tete] A dagEolA 308 B vESAIZ & 517
mmol A FFEE 3RHESte] S4sqith DPPHO )%
AZAFATE As J7Hek As izl 8WE AUk
Nz FFE zolE ol 2o ofate] WE-8(%)
2 Fatdon, 93 AEA S S5t DPPH gioZd<
50% TaA7lsd 83 AR FE(mg/mL)E ICsak
o2 Yepdth HlaT2 ascorbic acid (Sigma Co., St.
Lotus, MO, USA)E ©|&3to] 9]¢} U WHosE A
AgAsE S48t Agat Btk

EDA (%)= (1 — A/B) x 100

A BT FBE
B: A8 F/bPe F3E

10, Ferrous ion chelating 1} &H

Ferrous ion chelating &3 S22 Marcocci L 5(1994)
o] Ho g ZA3AUTE A58 1 mL (0.1, 0.5 F 1.0
mg/mL), 2 mM FeCl,*4H,O [iron(Il) chloride tetrahydrate;
220299, Sigma, St. Louis, MO, USA]-&¥ 0.1 mLE Y&
% 3041 A2oA HEgAIZl & 5 mM ferrozine [3-(2-
pyridyl)-5, 6-diphenyl-1, 2, 4-triazine-4', 4"-disulfonic acid;
P5338, Sigma Co., St. Lotus, MO, USA] €< 0.1 mLE
A7beE o Efske] AeolA 1083 WA oH,
562 nmolA FFEE SA3AT FEE9 chelating &
S obde] Aol meh 4EF F, ETRE UEd
Ql chelating agent?] EDTA(0, 0.01, 0.02 & 0.03 mg/mL)
B AHg3taTh

Chelating activity (%) = (1-A/B) x 100

A NE A7 F3=
B: &4 H7tre| F3=
1. OIEMEATNS SF

o}l &4FE(NaNO,) 27452 Gray JI2F Dugan Jr LR (1975)
o] WHo 2 ZA3YTh £, | mM NaNO, & 2 mLol|
NEL2 mg/mL) 1 mLE 7}38F3L 0.1 N HCI (pH 1.2),
02 M TA2EA(pH 3.0 & pH 6.0) 22 712} pH 1.2,
3.0 2 6002 243 T H-gHE 10 mLE AT o]
FNS 37°CAA 1AE HEGAIZ] & ZF BRSNS | mLA
Fstd 2% 48N 5 mLe} Griess Al2H30% F=AHEY
ol 1% sulfanilic acid 2} 1% naphthylamine2 1:1 B]-&Z
&3 7)) 0.4 mLE 78l & E§5kdh o] Ee
1587 Aol WAg & 520 nmollA FFEE 39S
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ohAig 1A%
1 mM NaNO, &%l AR5 %
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: 1 mM NaNO2-§-
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12, 254
=72t 15%,

AE il

30%, 50% 7tk
TH9 A 208 o= A(color), FHflavor),
(taste), &2 7]Z = (overall acceptability)ol] T3l 9%

75'3}04 O]'él*}ak— T3 tlZT = GriessAleF O
= 04 mL 7}st] SYUsHA kRt opEik
—}%——o* NEE H7Fe Aok F37kst

7352l
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H7¥stel

ge) FAAE

\31_

]

EROH: dids] Fo, 53 FAE A% 4o, 13 o

@3] Srho= Brskoith

13. SAEM

[y |

BE AL 33 phEste] EAglom, AF A= SAS
package (release 8.01)F ©]-8-3t] W+ FFUXE T8}
AL, Fegkel SAA F82 p<0.05 7
multiple range test (SAS 1990)°l 2|3 A3} ).

g=Z9]| A Duncan's

2 50% A7t B3
A3 AN Table 2), 2% 9= 29 pH
L} g 20 4.18~4.54% FA AetE L
4% pH 3.93~4.25% A A3] A3t=o], LR 6
~ ?4, pH 4.14~4 447FA] @9FS] Z)8lth Yutd o Z
go] Mazr|o pH7t RolAle AL 5713Q1 ghrs)
EUALZ Qg A S EY G20 9% HE Fo
AR fricbedl ZIlEtal 43 A UK Gottschalk
G 1986). =3 1d F7)o] pHY} S7lHE A Had
71 f714b) d3&e] 45 Hhgo= ester-rr7]‘ P
o] A f7)4ko] 744 E7] wjEolthLee TI 5 2009).
2 So MH (1999)2 @i Zalz HA4% O}Uli&ﬂr
Fefol =] F2Hgo] o7 Ao w AGIATH

AAH o2 THrs H7igk B9 WE 5 pHe| W=
AERE Az dz2Te HsS A Bioy gzt
Ho} =2 pHE HEATh =3, 559 Hrisge] S71des
pH7} EoA= S By Jeong JW 5(2006)2 €1
7FEl A7VH5%, 10%, 20% 2 30%)°l e g52] pH
HlE AR A3, SV H7bdo]l S84S5 pHYE
A F7FEuaL sk B Aol Aol & Itk

3 FAMAe whdeEe] pH HME 3. 8~4 7(Lee SB
5 200)E B A7 B9 15%, 30% 2 50% F7}
EFE0] pH (4.21~4.44)= A3 pH 74 H‘H ol &3t
5 & 7 ATk

V= 2 T

o
o]

a3

Table 2, Changes of pH, total acid and ethanol content of fakjis fermented with different ratios of whole chestnut

Fermentation period (days)

Item Sample')
0 2 4 6 8

0 5.02+0.06™ 4.18+0.05% 3.9340.01® 4.1120.05 4.14+0.02%
H 15 5.02+0.06™ 4.20+0.02° 4.00+0.03" 4.18+0.06" 4.21+0.04
P 30 5.02+0.06™ 4.30+0.04™ 4.05+0.06" 4.28+0.03" 4.40+0.01*°
50 5.02+0.06™ 4.54+0.06™* 4.25+0.00**® 436+0.01°® 4.44+0.02°8
Total 0 0.18ﬂ:0.02:z 0.37i0.02: 0.38:t0.01:: O.39:i:0.03:: 0.39i0.00::
acid 15 0.18+0.02 ’ 0.35&0.03aA 0.39+0.03 N 0.40+0.01 ' 0.41jto.04aA
) 30 0.15&0.02*‘B 0.35&0.01bA 0.39ﬂto.04zA 0.39ﬁto.ozzA 0.40jto.01bA

50 0.18+0.02" 0.29+0.03 0.30+0.03 0.30+0.01 0.310.01
0 3.70+£0.01°" 12.0£0.11°° 15.240.32* 17.3+£0.20™ 18.2+0.12**
Ethanol 15 3.70+£0.01°" 12.0£0.22°° 14.9+0.31* 16.8+£0.10™ 17.6£0.11™*
content (%) 30 3.70+0.01*" 11.8+0.14™ 14.0+0.52°° 15.240.62" 16.9+0.41"
50 3.740.01*¢ 10.7+0.01°" 11.3+£0.60°® 11.7£0.72°48 11.8+0.82%*

YAddition ratio of whole chestnut (%)

““Values with different superscript within a same column are significantly different (p<0.05) by Duncan's multiple test. Values are mean

+SD (n=3).

*PValues with different superscript within a same row are significantly different (p<0.05) by Duncan's multiple test. Values are meant

SD (n=3).
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50 s3a-gau

2T, 15%, 30% 2 50% A7} 859 F4 stk
=743t A3NTable 2), 2T BFF AF 0.18%°| RN,
F 29 F43] F710.29~0.38%)3t9 o.M, o]= pHY
Ag At AN AR BE 2~8Y = &3]
7H0.31~0.41%)3F3th. AAH o2 Bk 15% 2L 30%
7F B30 =4 e 247 041 2 04002 TiET
(0.39)¢} vi=gtR o, TR 50% H7F g Ak
(031%)2 dE=THo gt g9 F4F dFe S5
A= d8 Fo frikke] 2 HoJshd, #Evt A
2k P EAEA Zbol ) AR WA YHHE F7]4t
of &8 ko] Ak F7FskAl Hi(Lee ST 5 2000). ©]
g2A AE frlate] AEE EFE 5 WSS ester
7 59 IEE P ol8Fo Fr]d TadEda
HuEe] 9lthHan EH 5 1997). ol8|d 4be ¥shs &
& Y A A EdHoE AYHEHEE pHE
gro #E 3 43S dE 5 T3 AZTAE]
=, 3d ) A8 A g9 FH)el HEA

e ofN i A rlo

EOW ol WA o3 g7} AtujE Ao=E A
2kek 4= QItiLee JOSF Kim CJ 2011). ¥ doAe] &
Hhe 718 B AT 0.30~0.40%2, F4E 9] wE

r o8]

9o B B} BNl SN ggol BHE
o4 ¥ FFol EolAul(Lee DH 5 2005), WA/
ol 13 V5% dne Pl F/ksh dF F /1%

g5 3 7]
o] f52 43S Hart AYPHD IS & F 3

30

A7} g9 ¢3E FFS SAHS AN (Table 2), 20
= AFo] dFL TS 36-3.7%0IR oL, BHE 29K
10.7~12.0%% 53] 7l on, 11 & hiks] F7tst
Aok LB 8YA Y thET, T 15%, 30% 2 50% H7t
g d3s TS A7 182%, 17.6%, 16.9% =
11.8%°1Att o)de] AfelA g tigh Frte] A7t
&go] Z7igtol uwel dFLFFLS Wgon, 53 F5
50% H7F B9 A$ &3 o] ulg- Wt 1
U 5 15% % 30% H7F g d3E e 2T
o} & zpol= Holx| gttt

Jeong JW 5(2006)° &37}75 F7Ie &0 #4
54 dFA &9V 77 g 2R 89A 9.5%
o A &I FFS eI o, 5% H7Fe) vl
I FEFS UERIOU 20% ©ld H7e A fole
10% olste] &97tF5 H7IeE g vlaf nkzo=
a7 ATty st e 2 AFdAME vtk 2y
E BT 43ZE& FFo] OE olfe & HR|
FEQ Fo] BE3 HE:A4ke] o] Eol mAlE S
3] 8o 8 AAAE o= AT

Lo

N

2. 770t o

NEzTF, 59 15%, 30% 2 50% H7F &8Fo] g

Table 3, Changes of organic acid content of fakiv fermented with different ratios of whole chestnut (mg%)
. . Sample])
Organic acid Days
0 15 30 50
o 0 78.0+0.1°¢ 106.420.0° 94.5+0.2° 94.5+0.2°
Lactic acid . . b d
8 354.8+0.2 459.6+0.2 431.8+0.1 348.8+1.1
0 43.5+0.2° 59.6+0.5 60.4+0.3" 51.9+0.2°
Succinic acid b d . .
8 274.0+0.0 255.3+0.3 280.3+0.2 270.8+0.8
0 9.2+40.1° 10.4+0.1° 10.7+0.2° 11.6£0.3°
Citric acid \ . b d
8 132.940.3° 174.7+0.4 152.7+0.5 131.6+1.1
o 0 79.4+0.4° 41.6+0.3° 32.5+0.4° 30.2+0.1°
Acetic acid . . b 4
8 78.0+0.1 114.8+0.4 82.7+0.1 76.0+0.1
o 0 28.4+0.3° 42.7+0.1° 58.120.1° 24.0£0.5
Malic acid b . d .
8 96.6:0.2 74.8+0.1 61.7+0.6 100.11.2
Total 0 238.50.1° 260.7+0.2° 256.240.4° 190.0+0.1
ota
8 936.3£0.1° 1,079.240.1° 1,009.1+0.8" 927.3+1.0°

DAddition ratio of whole chestnut (%)

“Values with different superscript within a same row are significantly different (p<0.05) by Duncan's multiple test. Values are mean+

SD (n=3).

Al E ] et e] 2] A 30 Al 635 (2014)



T 8YAlY f714t FFES =4 ZAIKTable 3), lactic
acid, succinic acid, citric acid, acetic acid 2 malic acid
So] A=HEon, o]FoA lactic acid o] 7+
P, TS0 2= succinic acid®]2.M, acetic acid2]
o] 71 Skt Lactic acid®} succinic acid®] $HK(
g 8Y)e UET, B9 15%, 30% 2 50% 37} B35
FoAA F 714k 66% ©/d-S AR
ghE B8 FHF 83U B 15%, 30% H 50% H7}
9] lactic acid T2 ZH7; 459.6, 431.8 H 3488
mg%=E, S5 15% A7} g5 A9 7P &2 lactic
acid &S HYth AAHoZ 59 15% L 30% 7}
Er9] lactic acid 2, tlZ27(354.8 mg%)E T}t =3k
om, B 50% H7F @59 Aee 238 TRt
Z2 Ydt) Jeong JW 5200602 &97FEE 10% 3
7V g T frlikgEe] 7P E=9kom, 20% o)
A7kt 9] A9e 238 Aasdua st B A
To Ao} vl=Sah ey BEE AlZRA BEA
ALE3E7] o) F2ol gHrEo e B4
W Fo 53t lactic acide] o] &
A AthLee ST 5 2011). WA & A
FZ2RE, 8Fo 54 15-30% F71E us ikt
Ago| e FA &1 238 AFS 2, 5
t g So] JAEE How A7ty

ol

1

1

B

.

o
[0 1T Hu
f N o

)

N

mi rlo &l fr

e

Sict.
s, 714k AlBre UehilE Fa8 Aioln, g
of Aol FAHEW 4FW Ge FAT, o] T

Ol

Aol Astacloz g3 tHIm CY 5 2012).
THHoZ E of g7 F9 15%, 30% 713 &
F7F AAHoZ {714 dEFe]l =31, acetic acid®]

Y

o 15%, 30% % 50% 7} 852 F3 3
2Fo] W32 =43 A3NTable 4), B5 2Tl 19.88~
21.54%0°]om, v 2dol= 23.77~25.23% %2 F715H
om, BE 4UFEE= 9.20~10.94%F F43] TAasIA
E 6Y o] Foll= AAE] THAE O] 6.98~8.03%2] =
Bk s BRVIZE Fo 2T, B 15, 30 2 50%
A7) g3 29 g3 gz nud u & 20|
Ho|R| gktth o]2fgk A= Jeong JW 5(2006)2] &3
7HEE AU B 54 B ATFelA g9 2R
71kl wmet F EF wiskel fARH JERTE 33
amylase 802 U590l HEHL FEOE FdH
BAl BEel gofdoe] HHEV|HR o]fHuE WUE &
719l F9 5ol At ATHE Choi KW 5(2013)9] 2
el AT

=27, B9 15%, 30% 2 50% H7F g2 e
Sheko] WEls =435 A3NTable 4), B5 F3olE 4.10~
4.80%°lNoH, IHE 2doll= 7.22~7.95%= FUIS &
Aaso] HE gYAe FAY FFS 1.72~1.95%°] 3
o e HF 8YAY thxT, 9 15%, 30% 2 50%
A7t g7 39T FFE 794 Hol= HolA &
RO H(p<0.05), TR 50% H7F BF= tha WU o]
23 A= Jeong JTW 5(2006)9] &371EE 73
g0l Fd EA4 AFolA g9 Ear|3te] uet &
AT g wstel fAHAl eyt g 38 7|3t

T3 2 U wst= VA=Y S RS
HHAE HYoH, FdY Wsle= ¢3L Ia=E <l
FEo AHZ FH3] Aad o2 FAuHETh

(% ox of

Table 4, Changes of total sugar and reducing sugar of Zakjiu fermented with different ratios of whole chestnut

Fermentation period (days)

Item Sample')

0 2 4 6 8
Total 0 20.48+0.01<° 24.43£0.12°" 10.48+0.07°° 9.5240.03%° 7.78+0.01°F
suoar 15 21.54+0.12"° 25.23+0.02** 10.940.08* 9.90+0.01*° 8.03+0.04°F
(mg/ ) 30 20.62+0.02"® 24.12+0.14°* 10.21£0.12¢ 9.23+0.02°° 7.26+0.03F
gt 50 19.88+0.02® 23.77+0.04% 9.20+0.09 8.84+0.06"" 6.98+0.02°
Reducin 0 4.54+0.01° 7.62+0.07° 2.10£0.11°¢ 1.96+0.10™P 1.90+0.04%°
w arg 15 4.80+0.03" 7.95+0.02°* 2.27+0.04* 2.05+0.05° 1.96+0.01°F
. % y 30 4.63+0.04"" 7.71£0.05* 2.12+0.07°C 1.99+£0.03% 1.94+0.02%
ge 50 4.10£0.02%® 7.22+0.07 2.00£0.02° 1.82+0.12° 1.72+0.06™

YAddition ratio of whole chestnut (%)

“Values with different superscript within a same column are significantly different (p<0.05) by Duncan's multiple test. Values are mean

+SD (n=3).

*PValues with different superscript within a same row are significantly different (p<0.05) by Duncan's multiple test. Values are meant

SD (n=3).
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Table 5, Changes of total cell, lactic bacteria, yeast count of Zakju fermented with different ratios of whole chestnut

(CFU/mL)
Sample”
Microbial Days P
0 15 30 50

Total cell 7.0x10%0.12° 8.2x10°£0.02° 9.2x10%0.41° 6.8x10°£0.01¢
Lactic bacteria 0 6.2x10%0.01° 7.8x10°£0.14° 8.8x10%+0.04° 4.6x10°40.21¢
Yeast 7.1x107£0.02° 8.0x107£0.30° 8.4x10"+0.00° 6.8%107£0.43¢
Total cell 9.0x10°£0.02° 9.4x10°£0.01° 9.8x10°+£0.20" 8.0x10%£0.13¢
Lactic bacteria 1 7.0x10%+0.13° 9.2x10%+0.14° 9.6x10%+0.12° 6.2x10%£0.15°
Yeast 8.9x10%+0.20° 9.2x10%0.11° 9.6x10%:0.31° 7.8x10%£0.22¢
Total cell 3.7x10%:0.11° 5.7x10%:0.01° 7.7x10%+0.44° 2.4x10%£0.04°
Lactic bacteria 2 22x10%:0.21° 7.2x10°£0.16" 8.2x10%£0.20° 1.2x10%+0.40°
Yeast 7.3x10°£0.62° 8.3x10°£0.41° 8.7x10%£0.02° 6.1x10°+0.20°
Total cell 7.5x107£0.02° 8.5x107£0.32" 9.2x10"+0.31° 6.8x107£0.02°
Lactic bacteria 4 6.5%10"+0.03° 7.5%107£0.20" 8.7x107+0.24° 3.2x107+0.04°
Yeast 6.9x10"0.11° 7.2x10"+0.11° 8.1x10™+0.01° 4.8x107+0.30°
Total cell 2.4x10"+0.02° 3.7x107£0.00" 4.4x10"£0.02° 1.4x107+0.04°
Lactic bacteria 6 1.9%107+£0.02° 3.8x107£0.04° 5.8x10+0.02° 1.0x107+0.01¢
Yeast 2.7x10"£0.02° 3.8x10+0.01° 4.7x10"£0.01° 1.0x10"+0.01¢
Total cell 6.5%10%+0.12° 7.2x10%40.02° 8.3x10%+0.04° 5.8x10°£0.08"
Lactic bacteria 8 4.0x10°40.36° 6.2x10°%40.02° 7.2x10%+0.02° 2.0x10%:0.02°
Yeast 5.7x10°£0.10° 6.8x10°£0.06° 7.4x10°£0.04° 1.8x10°+0.01°

YAddition ratio of whole chestnut (%)

“Values with different superscript within a same row are significantly different (»p<0.05) by Duncan's multiple test. Values are meant

SD (n=3).

(Table 5), &v<F, A4kt W AR WAHs7E HE |

(2005)2] Aol A o] Aol wet F57 F7EHA
o7 BE 29 o] FHE AL A AR
T 5Y% AgS Jehiddes Agels dAsnh A
AHo g Fs, Hskds 2 GArgo W= dxT,
49 15%, 30% 2 50% 7t BolA fARE S
ERfiQlon, wE 713t Bk dizTel B9 AU} g3t
of f2l7 2ol FATHp<0.05).

hxTolA FdE 95 A% 7.0x10° CFUMLOA &
B 1Yl 9.0x10° CFUMLE Z7181993 ©]% W& AJ7to)
Z7hgel wet MA3] Zhaste] a 8ol 6.5x10° CFU/mL
2 2t ke dxTolA g A% 6.2x10°
CFU/mLOIA & 199 7.0x10° CFU/MLE Z7}et5i=,
olx= A} Eul ARl Rajo) o3t Lejugd Aol o
7oz Atk o]F WE Agto] AHubgol we} 4413
Z2ste] WE 8o 5.7x10° CFU/mMLE 7HAstact =3k
ko] Hriege] mE g wE 2y F ange] Ws)
£ Yol A} tixTolN FusFe e A5 7.1x10

ol

=4 522 51 8] 2] A 30 Al 65 (2014)

‘

CFUmLoIA & 190l 8.9x10° CFU/MLE Z7F5+4]
o] g Algto] Zagol wet AA3] FHAste] wE
o] 6.5%10° CFUMLE 7+43}4T) o]= 8% U9 4
o] HAARQ] g} Aikte] 4ke] AP =E pHE| 7
7} 5o S-S Aslgy] Weow A

Rl

By o2 o

iz B9 AU 8§59 AMeE 43 ZIKTable
2150 2=+, 5 15%, 30% 2L 50% H7F
o Z}7} 2820, 28.10, 24.71 E 242002,
15% H71E9] Lak2 279 fol8 2o)(p<0.05)E
Holz] okgtont EuF 30% % 50% H7F B9 Lk
A Fuoh =3 G AT T 15% HIF 59 a
# 2 b tE2T F AolE HolA @gkon, B
30% % 50% H7F 89 agt € bAS UiRTHRT =
Rkt
AAHo=Z JHF 30% oY H7F = "zl vl
3l Lak2 S, a, bake =9kor, olgg A wa Y|
Zro]l ZA#3tel| we) F7HE = ASE YERTE Seo JH
5(2000)2 F HESSE AZY o Y52 AMSH= T
Ao FF 2 gAA = wet dar)de gl

= -3l 0
+= tannic acid &2 WHaAEe] oH T T ITFS



Table 6, Changes of color value of fakis fermented with different ratios of whole chestnut

Color Samplel) Fermentation period (days)
value 0 2 4 6 8
0 28.20+0.04°¢ 28.88+0.11°" 31.45+0.20™ 31.6240.15* 31.63+0.14*
L 15 28.10+0.06™ 28.69+0.03*° 31.26+0.14 31.47£0.10% 31.88+0.11*
30 24.71+0.02°C 25.88+0.07°2 28.69+0.10%* 28.71+0.12% 28.81+0.09%*
50 24.20+0.14°° 25.49+0.08% 28.01+0.11° 28.11+0.16° 28.66+0.19%*
0 0.78+0.03"" 0.80+0.12"" 0.88+0.01™2 0.93+0.07™ 0.94+0.02"*
. 15 0.79:0.04° 0.85+0.045¢ 0.89+0.02"8 0.94+0.04** 0.95+0.03**
30 0.910.02*° 1.010.00*® 1.02+0.02°® 1.05+0.03*® 1.10+0.06™*
50 0.94+0.02° 1.0220.02°5¢ 1.04+0.06™" 1.05£0.04™" 1.12+0.07**
0 2.00£0.14"® 2.06£0.06™ 2.380.11"* 2.40+0.05" 2.47+0.13%
b 15 2.04+0.13" 2.10+0.08™ 2.4240.18"™ 2.50+0.10" 2.56+0.03"
30 3.02+0.06* 3.33+0.15" 3.49+0.02°% 3.53+0.10* 3.55+0.13*
50 3.08+0.02* 3.48+0.11* 3.58+0.10* 3.60+0.13* 3.64+0.14*

YAddition ratio of whole chestnut (%)

“Values with different superscript within a same column are significantly different (p<0.05) by Duncan's multiple test. Values are mean
+SD (n=3).

*PValues with different superscript within a same row are significantly different (p<0.05) by Duncan's multiple test. Values are meant
SD (n=3).
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- E 20 4
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c 4
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olg] AeEAS JEPATWoo HS 5 2003). ’ ; p : o
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of, tizroll Hlal 24zt 1.4000, 1.574, 172 &2 Ao “‘Means with the different letters above the bars are signifi-
2 Yehygth s dloito g2 AlZxH tZTAE 16.0 cantly different (p<0.05) by Duncan's multiple test.

mg/g9] ZE|FE sgtEe] FFE de Ao UE
o Vichapong 1 “5(2010)°] 7] 100 ¢'d 18 mgel A og 2012), thzT, B 15%, 30% 2 50% H7h &<l
= 31gHEo] o] don, HEAHdE S ZE p-coumaric AR E5-S ZH3 AINFig. 2), /\]E 1.0 mg/mL &

acid, ferulic acid o] SIATHIL S, oA 2tk 7.14%, 1624%, 22.61% 2 42.51%Z, B 3
_ Feo] FVE4E AAF 5ol —7}6}011 wet 34st
7. DPPHO|| 23t FXES0IS 53 37k 2R B 15%, 30% B 50% A7} 5]

PhenolA] 3}3HE52] hydroxyl group= DPPHS} WH3-3} DPPH #HZ-S 50% AAA 7= Al L./] FE(ICs0)= &
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Fig. 2. Electron donating abilites of fakis fermented with

different ratios of whole chestnut

“IMeans with the different letters above the same bars are signi-
ficantly different (»<0.05) by Duncan's multiple test.

AsA: Ascorbic acid
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Fig. 3. Ferrous ion chelating effects of Zakju fermented with
different ratios of whole chestnut

“‘Means with the different letters above the same bars are signi-
ficantly different (»<0.05) by Duncan's multiple test.
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8. Ferrous ion chelating &1} &H

=7, B9 15%, 30% % 50% H7} 859 ferrous
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ion chelating E3= Z+7} 12.09%, 15.85%, 16.93% %
18.38%°19 oM, A5 1.0 mg/mL F=oNA= 212t 24.40%,
30.05%, 35.02% % 41.35%°|A1}, T3 A5 2.0 mg/mL
sEoME 47 43.20%, 60.39%, 65.29% Z 69.23%%=
2T HT} ¥ ferrous ion chelating 35 2o A
of| A AAH ferrous ione THHOZ AAT 4 = A
AEZ S8 F IS 7= Addr

Al E ] et e] 2] A 30 Al 635 (2014)
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Fg. 4, Nitrite-scavenging abilities of Zakj/ fermented with different

ratios of whole chestnut

“"Means with the different letters above the bars are significantly
different (»<0.05) by Duncan's multiple test.
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Table 7. Sensory evaluationin of fakj fermented with different ratios of whole chestnut

Sensory attribute

Samplel)
Color Flavor Taste Overall prefrence
0 6.02+0.08° 5.80+0.33° 5.42+0.06° 5.82+0.06°
15 6.28+0.16" 6.27+0.17" 6.41+0.12° 6.40+0.02°
30 5.94+0.09° 6.05+0.26™ 6.20+£0.09° 6.1120.01°
50 5.27+0.04° 5.23+0.06° 3.54+0.02° 3.84+0.14°

YAddition ratio of whole chestnut (%)

“Values with different superscript within a same column are significantly different (p<0.05) by Duncan's multiple test. Values are mean

+SD (n=3).
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