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Abstract

The objective of this study was to investigate the quality characteristics of Baeksulgi (BS) and Sulgidduk added with
Makgeolli (MS, BS+ Makgeolli) during storage at 20+2 for 3 days. Moisture contents of MS were significantly higher than
those of BS during storage. Reducing sugar contents (%) were higher in MS. The pH values were 6.23 and 5.93, for BS and
MS, respectively. The pH of MS was lower and thus indicated higher in acidity. The Hunter color L (lightness) and a
(redness) values were higher for BS, whereas b (yellowness) value of MS was lower. In the texture analysis, hardness and
chewiness of MS were found to be lower, whereas springiness, gumminess, and resilience were higher than those of MS.
According to DSC (Differential scanning calorimeter) analysis, enthalpy of MS appeared to be lower than that of BS during
storage, which suggests retrogradation of MS was delayed. The total phenol content was higher in MS. The ICs value of
DPPH and hydroxyl radical scavenging activity was lower in MS, which means antioxidant activity increased in MS. Results
of the preference test showed that appearance, flavor, taste, and overall acceptability of MS scored higher than those of BS.
From these results, high quality of MS was derived from Makgeolli addition.
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Jagannadha Rao(1998)¢] WS -§-&3te] At 500
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QF 100°ColA WH&-3kal #3337 (UV-1800, Beckman,
US)E AH&-31e] 550 nmollM] 3 =E 27431 Glucose T
o2 et 53492 Glucose(Duksan pharmaceutical
Co., Ltd., Korea. )5 s =EE "H-SA|A 2HAEI9IT)

(3) pH % A=
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36 mLe] ZF9F &7 Y3 Bag Mixer(Model 400, Inter-
science, France)Z w2 3}H(speed 7.2 min)3}$3Th. 3,000 rpm



of|A 157 YRS & NS FHet pH meter(420
Benchtop, Orion Research., USA)Z =7 3}51 T}

AF=E AOAC method(1990)E 2-8-3192H, Al§+= pH
3 A3 Y 10 mL # 3k 0.1 N NaOH Buffer
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Al(Digital color measuring/difference calculation meter,
model ND-1001 DP, Nippon Denshoku Co. Ltd., Japan)
£ A}8-3l] CIE Y#t(Lightness), X%k, ya-S 33 ukE =4
st Hazko 2 YeR ST Standard color values= Y%k
81.83, x#k 80.31, y&k 91.62%1 calibration plateE FFO=
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pg/mL FE2 3|A45te] HEGAIAH ARS-SFAITE

[(

(2) DPPH gtz &A%
AT} A7]H o] DPPHEIZ 4752 Kim(2014)°] w
oz 245tk AR 1500 WES 50mLE 9 ¥

12A17F &}t 150 pm o2 WHEEE & 3,000 rpm, 4°CellA]
10327 4] Feste] Lolxl S F & filter paper(NO.

4. Whatman, GE Healthcare, UK)Z A& ¥ evaporatorZ
Sl E Idste] FEET Aok FEE WEHES T
50 mg/mL F=7t HEE Hrtele] FEE &S Axd F
AE §AoT ARSIt 247e] SN RS 50 Lo
150 uLe] 1.5x10* mM DPPH(1,1-diphenyl-2-picryl hydrazyl)
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Free radical scavenging effect (%)
_ Absblank - Abssample

100
AbSpjank *

W7o} wHHe] 7|5k AR} wed SA4AAE O, 1,
29 722 AIZke Hrkeln 713 E AARe HUFEC R
2] ZH(Appearance), 7| (Flavor), BH(Taste), =2 7H(Texture),
A 713 %= (Overall acceptability)l] thste] 78 2 =(14
- Aok, 24 A, 39 25 Al 49 BSolt) 54 =
= 5o, 68 o, 7d vl FhE ARSste] FETHeh
2 FFFe A 2888 th e R AWM AAISHT
52 A4S A (Color), 213 (Appearance), I (Makgeolli
Flavor), BH(Makgeolli Taste), T5t(sweetness), TtgH(Hard-
ness), == (Moistness)oll thate] STt 2]&g stz
kA SR FollA AP 2 w3 FE 52300
gk WS} GEIEARE 3l AEst S e R 73 A
SHAA w9 ofsitt, 24 oFeit, 33 2= oFelth, 48 H
Folth, 51 2w Zsith, 61 sttt 74 wg- Asithe
ARl Al Al A GEE 71 A58 HAlel
ol AAIBIRAL, Thar AR 7 miXe F3Fs =0]7]
Q8 wEegk =3 A AlFsielt.

4) FAAE

218 A 3}= SPSS(Statistical Package for Social Science.
SPSS Inc., USA) software package ZZ 13 FoA] &4t
4 (ANOVAYS AAJste] fo4o] e 7490 SgEE
T3 (t-test)Z AT 95%=Z 31 Al87ke] FoAE A
st

WA71(BS)ek TS A7 A7IHMS)e] A% 717
2lers 2439 Adks <Table 153 7o} Az 3
o] FREFLS BSE 36.52%, MSO] 36.09%= =Hdz] #
G2 RS UERTHp<0.05). o=
G FF B 7 LY E(Park
20112 Aate] FEFFo| 2 2oz Almdh A% 1
A= MSe| FEeto] =8kon, AU E 3dole
MSe] ekl BSEEE =7 UERsTh(p<0.01). B4 7]<]
A4 ATHKim T 199904 &=l BAlglo] Eshaol
S5 At voRIvks 7AW ok MSe| e
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<Table 1> Moisture of Sulgidduk added with Makgeolli during

storage at 20°C
Storage days BSY MS?
0 36.520.16 36.09+0.22*
1 35.19+0.14 35.624+0.03*
2 34.8+0.65 35.12+0.10™°
3 32.72+0.15 33.56+0.27**

All values are Mean£SD (n=3).

UBS: Baeksulgi

DIMS: Sulgidduk added with Makgeolli
*Significant at p<0.05. **Significant at p<0.01.
"*Not Significant at p>0.05.

<Table 2> Sugar concentration and reducing sugar of Sulgidduk
added with Makgeolli during storage at 20°C

Storage days BS" MS?

S 0 10.67+£0.29 11.50+0.50™*
ugar 1 10334029 11.33+029%*
concentration .
Tt 2 10.33+£0.29 11.00+0.00™*
(°Brix) ,
3 9.67+0.29 10.00+0.00™*

0 0.89+0.02 1.19+0.09*
Reducing 1 0.62+0.06 1.18+0.09%*
sugar (%) 2 0.50+0.02 0.78+0.01**
3 0.18+0.01 0.90+0.04**

All values are Mean+SD (n=3).

UBS: Baeksulgi

DMS: Sulgidduk added with Makgeolli
*Significant at p<0.05. **Significant at p<0.01.
"Not Significant at p>0.05.

2. 2 2 shelet

NA7IBS)ek BHERE H7IRE A7IHMS)0] B B &
A <Table 2>9F e}k A1 09 ot T2 MS7}
11.50, 1.19°1% BSE 10.67, 0.892 MSe] o} gl
H =7 vebto o4 Aol fldivh. s H7ek
MSe] Fr=ot gldo] =4 vehd A2 wdE]e] S0l
= g 399 53] maltose® 135te] Gt =olxl
(Park & 2011) =2 AlsET) B3 Ao 2 daAgl
o] ghgo] =4 vehd A9 A3 (Ko 2009)Z H]
ol wHE]el e fiktel] lsiM e Sdde] S7F H
S Z 02 Aledth ot Sl Agdo] HAdrE
BSS} MS 5 AA3] st Bes 48 59 dE
Zo] 93} amylase?] 2§02 FHO 2 Rag} FAlo] 1)
AEe] Jgdolt BE 7|AE o|§HBER 7)o 7HAs}
A #thSung & Han 2008).

3. pH L A=

WAE71(BS)eF =] H7F A71HMS)e] pH R A=
A4 E7 B3 A3b= <Table 3>3 7t} MSe] pH7}



<Table 3> pH and acidity of Sulgidduk added with Makgeolli during

e g7 drHe 22 58 609

<Table 4> Color of Sulgidduk added with Makgeolli during storage

storage at 20°C at 20°C
Storage days BSY MS? Storage days BSY MS?

0 6.23+0.03 5.93+0.02* 0 98.83+0.21 97.88+0.09**

0 1 6.21+0.04 5.86+0.09** Liehtness 1 100.37+0.10 100.12+0.08*
P 2 6.10+0.08 5.77+0.06** g 2 99.77+0.01 98.76+0.06**
3 6.14+0.02 5.79+0.06** 3 99.4+0.07 98.11£0.09%*

0 0.02+0.03 0.03+0.02"* 0 0.12+0.14 0.03+0.06"*
-+().09"S N sk

Acidity (%) 1 0.02+0.04 0.03+0.09 Redness 1 0.03+0.05 0.25+0.01

2 0.02+0.08 0.04+0.06"* (@) 2 -0.19£0.02 -0.35+0.02**

3 0.02+0.02 0.04+0.06* 3 -0.35+£0.06 -0.44+0.13"%
All values are Mean£SD (n=3). 0 8.9+0.13 9.59+0.08**

UBS: Baeksulgi Yellowness 1 8.68+0.09 9.01£0.02*
DMS: Sulgidduk added with Makgeolli (b) 2 9.35+0.03 10.03+0.11**
*Significant at p<0.05. **Significant at p<0.01. 3 9.98+0.02 10.92+0.03**

™“Not Significant at p>0.05.

BSET} S| UERsith 227 "7 MSe 5712 A
= B HEe] wE {712k Al 71918 (Kim &
Park 2010) BSEt} W& pHE Yehe Ao g Alg¥rh
olgfgt A= BFEdS HUkeh AW(Jeong & Park 2006)
I e AIE Bk Agdoe] Aol wet BSeF MS
B% pHE #H4shke A2 Rk AELS v pHollA =
w3 A g vepdal At ASe] A pHe 4.0~5.0
(Jang & Yoo 2010)2}aL B Eek. 242 H7F A719e]
pHE 59302 mAES] A8 A pHell 243t mdE
Ago] g B o}, M9 3} AAx 7| 9
S o= Azt

A o] ALol= 048 BSE 0.02%, MSE 0.03%% Ut
B, A% 394 BSE 0.02%2 A3, MSE 0.04%
2 Z718IA o3 d Axe AT s HAAETE
0.28~0.53%°]™ 7141 oxalic, tartaric, lactic, acetic,
citric, @ succinic acid’} &% o](Park % 2011) BSHE T}
MSe] A7t S 2102 AlsET

4 M
WA7](BS)et e M7 wAdZ|(MS)S] A T A=
W3S =43 2= <Table 4>9F 2t} BSQ| L, a, bak

Late] BSETH WA Yephdon olgst Av= gt d3
7} 217 (Jeong & Park 2006)2] B EZo] H7FE
9] 2h7e] H]go] Z7F<EE(Yoon 2003) L7kl
2 7agve Aot ARttt A xRl aghe
BSE 0.12, ©]3Z, MSE 0.032.& utdel7} A7k A4S 7+

N
&l

e
EO
o

¢

Moz s F/ksRem, Beish 2] A7t vigol o
2 =79 2 EX4(Yoon 2003)014 uHdz] Moz <ls)

All values are Mean£SD (n=3).

UBS: Baeksulgi

IMS: Sulgidduk added with Makgeolli
*Significant at p<0.05. **Significant at p<0.01.
"*Not Significant at p>0.05.

wg)el Eo H7E vulge] 2:1 AlZelA bitol 7P =
2] vjgo] Hojhps folH o Yokt Aot
LA A,

5. 7[HIA TextureSA

WA7)(BS)e 2] A7 A71HMS)e] AL texture
analyzer2 43t A3}, A= <Figure >3 72o], 0¥oll=
BSe] A=7t MSell vlsl A YeRstth. A7g7)7ke] 73 3et
of W} AEe F AR BT F71ste, BST 0¥l B3l
A% 394 493%7F S7F8IR L, MSE 390% 718t BS
o Hjal ¢el F7HE YR ol 2l S 9
= maltose (Park 5 2011)2] F3o 7 ALgFH T AP
vl H7} 71"l Sa) oA A3 maltose”t HiE-
o] 35 YAlete GO 2ZEete] WY =3kE A
Sith= A3 (Park 5 2012)9} YX|SHC} B3, SHAA wbA

6000 =
5000 +
= 4000 -
i
@
% 3000 -
2 2000 A =4=Backsulgi
1000 sulgidduk add with
makgeolli
0 T T 1
1] 1 2 3

Storage time(days)

<Figure 1> Hardness of Baeksulgi and Sulgidduk added with Mak-
geolli during storage at 20°C
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gl 0] Q= amylaseol| o3t HEYARS] Fallel] <3¢t =
sle] Aoz wAg] Ut Hlgo] w2 A5YTE A A
Axrgo] vrobxth= A3 (Yoon 2003)2} A8 Atz ot
Azl H7pt A71He] A8s FXAZE AR AlsHr
EHJ (Springiness)y> <Table 5>914<} 7Fo], A7 04 MS7t
BSHEUT} A YERsTE Agdo] Aol met tha Fo}
A= A 2oy A% 195 37K & 20lE Y
BRI eFoktt. ol st A Aulrbe H7F A (Lee
2007)2} FAFSIATE. 5514 (cohesiveness)ZF 737 (gumminess)
2 A% 0d MS7F BSET U=, oldst Ax= 5
(Yoon 2003)°] Aeh= dite= Ao=2, T8I} 79
Az F dae] A 2= a2 AlsE J3A
(chewiness)y> IA| JE]] MES A & A= HHIZ 7
T AHEE(Kim 5 2004), A7 39 BSe| 431/do] MSK
o} =4 JEltem BSe ALrF MSETH =4 Uehrd A3
9} A3t} o] Kim 5(1999)0] WA 7)e] Awr}t &84
5 3ol mrhe el 29 Hgo] SIS, A%
Alzko] AAAFE 3o S7slth= A ¥ (Yoon 2003)
AR, 3583 (resiliencey> 7HIZ &=, T}
sl WgE S0l sluEe A2 (Kim 5 2004)= 02
ol= MS7F BSell BIsl =4l UesaL, #7gde] Azl

o

<Table 5> Texture of Sulgidduk added with Makgeolli during storage

at 20°C
Storage n 2)
dive BS MS
0 0.60+0.02 0.67+0.01%*
. 1 0.87+0.01 0.85+0.03"
Springiness
2 0.88+0.01 0.87+0.04"
3 0.85+0.03 0.80+0.07"¢
0 0.61+0.01 0.65+0.01*
. 1 0.47+0.05 0.40+0.03"°
Cohesiveness
2 0.30+0.04 0.35+0.06"°
3 0.23£0.10 0.20+0.06™*
0 555.68+14.74 567.13£32.53"
. 1 1511.88+307.32  1029.60+60.38"°
Gumminess
2 557.73£110.42 861.09+268.39"°
3 1011.26+370.26 688.59+142.47*
0 331.07+18.20 380.17+23.57*
. 1 1313.07+251.71 875.95+£50.35*
Chewiness
2 492.27+101.24 737.224210.79™°
3 870.46+353.83 555.89+£159.21™°
0 0.28+0.01 0.30+0.01*
.. 1 0.30+0.04 0.25+0.02"
Resilience
2 0.17+0.02 0.22+0.04*
3 0.16+0.07 0.13£0.04"*
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<Table 6> DSC properties of Sulgidduk added with Makgeolli at 0 or

3day of storage at 20°C

Storage days (°C) BSD MS?
T.” 69.26 81.57
0 T," 117.36 112.54

T 168 168
AH 91.56 88.94
T, 67.83 68.86
After 3 days T, 117.55 118.35
T. 175.98 17372
AH 103.31 92.94

All values are Mean+SD (n=3).

YBS: Baeksulgi

IMS: Sulgidduk added with Makgeolli
*Significant at p<0.05. **Significant at p<0.01.
"*Not Significant at p>0.05.

YBS: Baeksulgi

DMS: Sulgidduk added with Makgeolli
9T,: Oneset temperature.

9T,: Peak temperature.

9T.: Conclusion temperature.



0.008 -~
)
£
-
uf
E
% 0.004 m 0day
3 m 3 day
=
&
[
0.000

Backsulgi

Sulgidduk add with
makgeolli

<Figure 2> Total phenol contents of Baeksulgi and Sulgidduk added
with Makgeolli during storage at 20°C
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<Figure 3> DPPH radical scavenging activities of Baeksulgi and
Sulgidduk added with Makgeolli during storage at 20°C
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<Figure 4> Hydroxyl radical oxidation activities of Sulgidduk added
with Makgeolli during storage at 20°C

<Table 7> Preference of Sulgidduk added with Makgeolli during

storage at 20°C
Storage days BSY MS?

0 3.8+1.5 3.8£1.2™

Appearance 1 3.4+0.9 44411
2 2.6t1.4 2.4+1.3"

0 3.1x1.0 3.6+1.1"°

Flavor 1 2.9+1.1 4.0+1.3"*

2 1.4+0.5 2.0£1.4"
0 3.3+0.7 34412

Taste 1 3.1+l 3.9+£1.0™

2 1.1£04 1.6+0.7"*

0 3.6x1.9 3.3+2.0"°

Texture 1 2.8+1.0 4.141.2%

2 1.0+0.0 1.4+0.5"*
0 2.8+0.9 3.0+1.2"

Overall 1 3.0£13 4.1£1.6™

acceptability

2 1.1£04 1.3+£0.5™

All values are Mean+SD (n=28).

UBS: Baeksulgi

DIMS: Sulgidduk added with Makgeolli
*Significant at p<0.05.

"*Not Significant at p>0.05.
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<Table 8> Sensory of Sulgidduk added with Makgeolli during storage

at 20°C
Storage days BSY MS?
0 2.6+1.8 2.9+1.0™
Color 1 2.1£1.0 33+0.7
2 2.6+1.8 2.9+1.0™
0 43+1.8 4.8+1.7"
Appearance 1 2.8+1.6 2.9+1.5™
2 2.9+1.7 3.1+1.6™
. 0 1.942.1 4.042.8"
Makgeoll 1 1.8+1.4 3,014
flavor N
2 1.440.7 33£19
0 2.9+1.2 2941 4"
Sweetness 1 3.0£0.8 3.8+0.7™*
2 2.340.7 2.1+0.6"
0 1.3+0.7 3.0£13™
Makgeolli s
taste 1 23421 3.0£1.9
2 1.120.4 1.3£0.5™
0 2.9+0.8 2.840.7"
Hardness 1 4.6+0.7 3.3+0.9"
2 6.9+0.4 6.5+0.8"
0 4.8+0.7 5.3+0.7"¢
Moistness 1 3.6£0.9 4.8+0.7"
2 1.0+0.0 1.6£0.5™

All values are MeantSD (n=8).

YBS: Baeksulgi

DMS: Sulgidduk added with Makgeolli
*Significant at p<0.05. **Significant at p<0.01.
"*Not Significant at p>0.05.
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