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Abstract

This study was carried out to investigate the changes of the microbiological contamination levels, pH, acidity, solid
contents, total phenol contents, and color difference of cold-brew coffee products during 4 weeks at room and cold
temperatures. The 17 sample coffees were purchased from regional cafes in Jeonju. Each coffee was self-blended
by the cafes. Esherichia coli was not detected in all the samples, but bacteria were detected in 1 sample and yeast
and molds were detected in 4 samples. Of the samples stored at room temperature (25°C) after 4 weeks, general
bacteria were detected in 4 samples (3.0x10' cfu/ml-1.7x10° cfu/ml), and yeast and molds were detected in 11 sam-
ples (1.3x10" cfu/ml - 3.1x10° cfu/ml). In the case of the samples stored at cold temperature (4°C), general bacteria
were detected in 3 samples, and yeast and molds were detected in 6 samples although the level of contamination
was lower than that at room temperature. pH and acidity decreased during the storage period, but the total phenol
content did not change. In the case of chromaticity, redness and yellowness tended to decrease.
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7] 7] (Coffee, Keffea)= o}3Z]7}o] o g .3 o}7} A4k
AR FAe ofzel7), o), mulAlel, HMEY
SAA de] AuiE L Aok A9 o] FE5& oIk
(Arabica, Coffea arabica), Z 5 2=E}%(Robusta, Coffea
canephora), 2W 271 (Liberica, Coffea liberica) 5 3714
FETOE FEHEY olguIlEH BRAEREC] A AA
Aakeke] oF 75% 5 AL A th(Kang et al., 2015).
71_1,] —-_(Ag_,_)_/] =9 /\-]\:l o ohﬂ]—)ﬂ oi AH 10_13%’
SrslE 37-60%, AW 9-18%, A 11-13%, F714
3.0-4.5%, 71810 0.9-2.4%, EZZA Y4 5.5-10%, E L
g oF 1%, LA B2 9F 035%E A Jom,
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o] Aol FHS FnE VA B AlEEe] A4 FA
ATHPark, 2017). T8 = FEEHF 7y dEHo] A7)
3, RTD (ready to drink) B4 o] EEEF A97t SAH=
S AA AT AGAA SEBF AT AAe] A et H]
&3 2M)7F Aap S7FshE FAlothKim & Kim, 2014).
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A =3
sRom, F 17719 ANEA-QE 280 2 AdS A
2 F4 W3t HAAS flete] FYs F=
BE AIAEE 15mL conical centrifuge tube (SPL
Lifesciences Co., Ltd., Pocheon, Korea)oll Z}Zt 15 mL%
sl WA 40)H A-220°0)00A4 4527+ Bt 15
Ao R olslstA EA Ao ARSI PAE A
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0.85%) 9mLE Egsto] 1030 A er 3|4 ste] AJY
stdth. kAl #& plate count agar (Difco Laboratories,
Detroit, MI, USA), T+ desoxycholate lactose agar
(Difco Laboratories), &% % +F°]& potato dextrose
agar (Difco Laboratories)& AH&3tATE YR -2
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A HalE #2sl7] 95t AlE SmLE 3510 mm
petridish (SPL Lifesciences Co. Ltd.)oll 348} &2 Al
FE 9ol ALA (CR-400, Konica Minolta Co., Ltd.,
Tokyo, Japan)E AHg&-3te] 7t A5°] LEk(W X, lightness),
aft(B A =, redness), bat(FHA =, yellowness)S 5743192
), BE A8 33 v S5t HHas ARl
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mLE 3}l Y EA(Master Refractometer, Atago Co.,
Ltd., Tokyo, Japan)E ©]&3l Z} A9 Y& 43}
RoH, BE AEE 33 vy A5t FAiks ARt

=
= 3% WslE B3] 91319 Eun et al. (2014)
o] AF&3l Folin-Ciocalteu WHS $-83lo] =439t}
AEE FHT 1,008 34 % A5 2mLell phenol
reagent (Junsei Chemical Co., Ltd., Tokyo, Japan)E 0.2
N=Z 348k AJoFS 2mL E3s & A-2olA] 387 B3]
sttt o]ol 10% sodium carbonate anhydrous (Daejung
Chemical & Metals Co., Ltd., Siheung, Korea) < 2 mL
£ £ & AL, oA 60k WAE F UV/Vis
spectrophotometer (Optizen 2120, Mecasys, Daejeon, Korea)
£ o83t 760 nmolX FHEE SHEAUTE SHE &
F =+ galic acid (Daejung Chemical & Metals Co., Ltd.)
2 ZA3 BFEFALS o] 835t AlE 1mLY mg galic
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acid equivalent (GAE)Z 3Hitsle] {7|8toH, BE A
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X odglor, Aol mEt B 7px o] 55 E9ste
S she = AU 4 BN R fE ]
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F 7] AR me vidE W 8 Fd 5 271

AEE HIE 2538 ¢ nAEY 09 A=E AAre 2
AubA| 7S 1709 A BoA 1.65%10° cfw/mL, &% 2
Fole 479 AlgolX Hit 835x10° cfwmL7} 7 %EA
o, gt BT ASHA Frh FdA A8
AetHA mA =] WstE A A3 2% ITx}Oﬂ
WA S 1708 Al8olA 1.18x10* cfwmL, &% 2 =%
olx 5709 AlF9A 8.0x10" cfu/ml-3.6x10° cfu/mL =
o7 AZHAG 2FA NN E ARkl 19 A8, &
= Sl ABAM HAEHAG HE #3&
AWkl M=t on, a5 3 Fgols 24x10' cfw/
mL-2.4x10° cfu/mLo]1th 35271 HWA nAE A&
A 7t 5o dubAlES M9 AR, &5 2 o]
= 10709 A 5A HEFHJ oW, ArRAFS 52107
cfu/mL-3.8x10* cfwmL, &% % FFo]&= 1.5x10" cfu/mL-
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T AR A7 wpR g Q1 4R o= ARl 470 €]
AE, 88 9 FFol= 11719 A5 AEHUeH, o
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WA rmoM e AdukildS 3FA7A & 1719 Aol Ayt
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Table 1. General bacteria, yeast and mold counts (cfu/ml) of dutch coffee at individual coffee house according to storage temperature

Storage period (week)

Sample
P 0 1 2 3 4
C - - - 5.23+0.90%10? 1.43+0.15%10°
D - 1.00x10! - 1.00x10! 1.00x10!
Room H ) } ) } )
temp.
(25°C) L - - - - -
0 1.65+0.35%10? 1.18+0.74x10° 1.53£0.69x10°  3.80+0.39x10° 1.70£1.73%10°
General P - - - - 1.10><10]
bacteria C - - - - 2.30+£0.50%10'
D - - - - -
Cold H ) ) ) ) )
temp.
(4°C) L - - - - -
0 1.65+0.35%10? 1.40£0.17x10>  2.95+1.06x10' 1.80+0.99x 10?2 1.70+0.82x10?
P - - - - -
C 7.000.6%10' 5.6940.16x 10 139£0.41x10°  6.10£3.15x10'  3.50£0.99x10"
D - - - - -
i‘r’l‘;m H ; - - 8.00£0.82x10'  9.80+0.78x10'
o0y L - . . - 8.00x10'
0 1.800.15x10° 120£0.30x10*  2.40£1.91x10°  2.20+0.90x10°  2.30+0.40x10°
Yeast & p - - - - -
mold C 7.00£0.6x10' 3.0940.57x10°  3.00£021x10>  4.23£0.46x10? 1.754£0.21x10?
D - - - - -
Cold H ) ) ) ) )
temp. ) , .
@) L . ; 4.80+2.55x10 4.30+£0.30%10 2.00+£0.21x10
0 1.80£0.15x10°  3.30£0.35x10*>  9.00£0.28x10°  6.20£0.35x10°>  5.20+1.69x10?
P - - - - -

B3R So et al. (2014)3} Eun et al. (20142 F&
z70l met Zole JAR -2 FE 799 pH—* pH
505591 Zlo® Histe] E deM gt FEHE
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o] & o= Yeht 2 AFe Ao} v AEE B gl AR W) gle FoE AdHn F ds I
Atk Aee AAF R 2] vls] A7 St ST & AT wet |sF AW oA Hadhe A
sh= A3HE HSlon, pHS U}ﬂﬂ%li oA A L}qu ATHTable 3). So et al. 2014 Ao A% F
NRE 2 F7F thAh B o g YERYTE So et al. F dlEEEHS o7t HES Aoy A 8FAe HE
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Table 2. pH and acidity of dutch coffee at individual coffee house according to storage temperature
Sample Storage period (week)
0 1 2 3 4
C 3.48+0.01"° 3.59+0.03° 3.54+0.10° 3.92+0.1° 3.82+0.18*
Room D 3.63+0.01° 3.73+0.09° 3.65+0.04° 3.57+0.01° 3.44+0.02°
temp H 3.9+0.06° 3.89+0.02* 3.78+0.02° 3.71£0.04° 3.49+0.03¢
25 QC') L 3.77+£0.01* 3.79+0.03* 3.72+0.04* 3.56+0.08° 3.45+0.01°
(¢} 3.70+0.01° 3.82+0.02° 4.03+0.03* 3.91£0.03° 3.76+0.01¢
- P 3.58+0.02* 3.60+0.02° 3.46+0.01° 3.43+0.02° 3.26+0.02°
P C 3.48+0.01M 3.58+0.07™ 3.49+0.02N 3.43+0.36™ 3.48+0.03™
Cold D 3.63+0.01° 3.84+0.11° 3.69£0.01% 3.75£0.05® 3.6+0.02°
tom H 3.9+0.06™ 4.04+0.01° 3.94+0.04" 3.96+0.02" 3.83+0.04°
@ é’) L 3.77£0.01° 3.87+0.02° 3.78+0.06° 3.8+0.07* 3.74+0.00°
(¢} 3.70+£0.01° 3.84+0.01* 3.72+0.02° 3.72+0.03° 3.57+0.03°
P 3.58+0.02% 3.74+0.01* 3.60+0.03% 3.65+0.05° 3.54+0.01¢
C 0.16+0.02"° 0.14+0.00° 0.12+0.00° 0.12+0.01° 0.12+0.01°
Room D 0.36+0.03* 0.25+0.02° 0.27+0.00° 0.32+0.01° 0.34+0.01%®
te(r)1(1) H 0.20+0.02° 0.26+0.01" 0.24+0.01¢ 0.31+0.01° 0.27+0.01°
25 ocp') L 0.20+0.01° 0.19+0.00° 0.27+0.02* 0.22+0.01° 0.26+0.01*
(¢} 0.06+0.01° 0.06+0.01% 0.09+0.01* 0.05+0.00° 0.06+0.01%
Acidity P 0.08+0.01¢ 0.11£0.01°% 0.12+0.01° 0.10+0.01° 0.15+0.01°
cidi
C 0.16+0.02° 0.17+0.01* 0.12+0.00° 0.12+0.01° 0.15+0.01°
Cold D 0.36+0.03° 0.33+£0.04® 0.24+0.01° 0.24+0.01° 0.29+0.02°
tom H 0.200.02" 0.26+0.02* 0.22+0.01° 0.21+0.00° 0.28+0.01°
@ (%O) L 0.20+0.01° 0.26+0.01* 0.20+0.00° 0.19+0.01¢ 0.22+0.00°
(¢} 0.06+0.01° 0.08+0.00* 0.07+0.01* 0.04+0.00° 0.06+0.01°
P 0.08+0.01°¢ 0.13+0.00° 0.11£0.00° 0.07+0.01¢ 0.11£0.01°
"Mean+SD

*®Means are significantly different within the same row at p<0.05 by Duncan's multiple range test

Table 3. Brix and total phenolic compound contents (umol GAE/ml) of dutch coffee at individual coffee house according to storage

temperature
Sample - 1 Storage pe;iod (week) . .
C 2.0+0.00° 2.0+0.00° 2.0£0.06° 2.0+0.06* 2.0+£0.00?
Room D 4.1+0.00%® 4.140.06® 4.240.06° 42+0.17° 4.0+0.00°
temp. H 4.0+0.00° 4.0+0.00° 4.0+0.00° 4.1+0.06° 4.0+0.06°
@5C) L 3.0+0.00° 3.1£0.06* 3.0+0.00° 3.0+0.00° 3.040.00°
o) 1.0£0.00° 1.0£0.00? 0.3+0.06° 1.0£0.06" 1.0£0.06"
Brix P 1.1£0.06* 1.14£0.06* 1.0+£0.00° 1.0£0.06® 1.1+0.10®
C 2.0+0.00° 1.8+0.06° 1.8+0.06° 2.0+0.00° 2.0+£0.00?
Cold D 4.1+0.00%® 4.24+0.00° 4.140.12° 4.0+0.06° 4.0+0.06°
temp. H 4.0+0.00° 4.0+£0.06° 4.0+0.00° 4.0+£0.06° 4.0+0.06°
@) L 3.0+0.00° 3.0+0.06° 3.4+0.06* 3.0+0.00° 3.0+0.06°
0 1.0£0.00° 0.2+0.06° 0.7+0.12° 0.3£0.06° 0.3£0.00°
P 1.1£0.06° 0.9+0.00° 1.2+0.00° 1.1£0.00° 1.140.00°
C 33.95+2.84N8 32.81+0.43N 33.10+0.89™ 35.66+1.62N 34.09+0.43N
Room D 78.76+0.89° 75.91+0.43¢ 80.32+0.89° 75.06+0.74° 78.33+0.24°
temp. H 65.95+0.65 62.26:+0.43% 62.54+0.99% 60.41+3.58° 62.40+2.19%®
@57) L 58.28+0.21° 54.86+0.89° 58.13+0.25 54.29+1.62° 55.15+1.73°
0 20.87+0.43* 18.73+0.43° 15.60+0.65¢ 17.45+1.13¢ 16.73+0.25<
&fﬁiic P 20.87+0.43* 18.45+0.24° 15.88+0.25° 18.45+0.65" 18.16+1.61°
Cﬂmpound C 33.95+2.84N8 32.67+0.65™ 31.96+2.56™ 30.68+1.13™ 33.52+0.49™8
Cold D 78.76+0.89* 77.62+0.43% 76.91+0.49% 76.20+2.10° 77.91+0.25%
temp. H 65.95+0.65 63.25+0.65° 61.26+0.65° 51.87+1.37¢ 62.97+1.07°
@) L 58.28+0.21% 55.86+0.43% 53.44+1.78% 60.55+2.66% 51.59+0.00¢
0 20.87+0.43* 18.45+0.24° 15.88+0.25° 18.45+0.65° 18.16+1.61°
P 27.27+0.86° 25.13+0.43% 23.43+0.74° 24.28+2.26° 25.42+0.65%
YMean+SD

*®Means are significantly different within the same row at p<0.05 by Duncan's multiple range test
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Table 4. Color value of dutch coffee at individual coffee house according to storage temperature

Storage period (week)

Sample
0 1 2 3 4
C 30.35£0.221 304640 27° 30.46£0.04° 30.02:£0.22° 20.8340.51°
D 30.18+0.14° 30.10£0.24° 30.17£0.09° 30.34:£0.06° 30.53+0.54°
L H 30.2740.06 29.99+0.17° 30.22:40.12% 30.46£0.26° 20.94:0.25
L 30.88+0.10° 30.4340.08° 30.32:£0.34° 30.2740.06" 30.2540.03°
0 36.40£0.34° 32.5740.37° 31.9240.14° 32.0340.33 31.92£0.16°
P 34.2240.03° 33.1340.17° 32.80£0.40" 32.3240.30° 32.53+0.16
C 2.7120.06" 1.92+0.07° 1.750.02¢ 1.88£0.04" 2774017
D 2.10+0.02° 1.65+0.05" 1.000.05 1.02+0.02¢ 1.20£0.02¢
) H 2.39+0.02° 1.47+0.08" 1.040,04 0.94:£0.02° 1.0940.12¢
L 3.99:40.03 2.79+0.13" 2.19+0.06° 1.96+0.07¢ 2.08+0.05%
0 7.040.13° 5.80£0.02° 4.89+0.02° 4.93+0.14° 4.66:-0.39°
i‘;ﬁg p 8.54:0.10° 6.60+0.11° 6.2740.03¢ 6.22+0.17° 6.24+0.03¢
25C) C 0.49:£0.06" 0.11£0.05¢ 0.06:£0.02° 0.28+0.05¢ 0.90£0.07°
D 0.19:£0.06" 0.120.03° -0.150.02" 20.06+0.01° -0.14£0.12°
) H 0.16£0.01° 20.030.05" -0.230.04¢ 20.1720.02¢ 20.1720.12¢
L 0.87:£0.02° 0.45+0.02° 0.19:£0.03¢ 0.20+0.05¢ 0.13+0.01¢
0 427+0.11° 3.2740.10° 2.23+0.04° 230£0.11¢ 2.04£0.29°
p 5.82::0.09" 4.00+0.08" 3.36£0.05¢ 3.23+0.35¢ 3.0740.05¢
C ; 039 0.56 0.42 0.22
D ; 0.10 0.66 0.63 0.52
AE H ; 0.48 0.99 112 0.95
L ; 0.91 2.00 2.45 229
0 ; 8.58 14.43 13.70 15.38
p ; 4.14 6.62 7.88 7.88
C 30.35:0.22" 30.50£035" 30.77+0.20" 30.70£0.26" 30.41£0.01
D 30.170.14% 29.98+0.46" 30.57+0.03" 30.40+0.06° 30.40+0.35°
L H 30.27+0.06" 30.75£0.21 31.190.62° 30.20+0.11° 30.39+0.16°
L 30.88+0.10" 30.99+0.25" 31.50£0.21° 30.57+0.40" 30.45£0.13¢
0 36.40+0.34° 33.30£0.16 33.620.11° 32.86+0.09° 32.99:+0.23
p 34.2240.03° 33.52+0.16% 33.27:0.14% 33.630.22° 33.0740.19¢
C 2.7120.06° 2.10£0.03° 2.23+0.06" 2.06:0.04° 2.2340.02"
D 2.1040.02° 1.7240.30° 1.83£0.04° 1 7240.02° 1.76£0.09°
. H 2.3940.02° 2.26+0.04° 2.1140.05¢ 1 79+0.08° 1.78+0.02°
L 2.3940.02° 2.26+0.04° 2.1140.05¢ 1 790,08 1.78+0.02°
0 7.0440.13° 6.58+0.07" 6.55+0.03" 6.39+0.06° 6.39+0.10°
tgﬁfi p 7.04+0.13° 6.58+0.07" 6.55:0.03" 6.39+0.06° 6.39+0.10°
4T) C 0.49+0.06* 0.05+0.04¢ 0.15+0.04° 0.18+0.03" 0.27+0.07°
D 0.18+0.06* 0.21+0.17° 0.05+0.02% 0.07+0.01%® -0.01+0.04°
H 0.16£0.01° 0.06:0.06" -0.08£0.02¢ 0.04£0.04° -0.05£0.03¢
b L 0.8740.02° 0.5240.11° 0.50+0.05" 0.530.10° 0.49+0.03"
0 42740.11° 3.78+0.09% 3.9120.05" 3.65+0.08 3.58+0.03¢
p 5.8040.00° 42120.09° 440007 3.98+0.08 4.0020.15°
C ; 0.30 0.26 0.32 0.14
D ; 0.09 0.12 0.10 0.10
AE H ; 0.13 0.50 0.18 0.22
L ; 037 0.49 0.60 0.69
0 ; 5.0 4.03 6.66 6.26
p ; 2.62 2.53 3.30 3.60
YMean+SD

*®Means are significantly different within the same row at p<0.05 by Duncan's multiple range test
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