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Physicochemical and sensory characteristics of
commercial RTD cold brew coffees

Young-Ju Song', Hyun-Ju Hwang?, and Seung-Joo Lee"*

'Department of Culinary and Food Service Management, Sejong University
*Culinary Arts, Woosong College

Abstract The sensory characteristics of eight commercial ready-to-drink (RTD) cold brew coffees were compared by
descriptive analysis. The cold brew coffee samples were analyzed for hunter color values, brown color, turbidity, pH,
titratable acidity, soluble solids, total phenolic content, and chlorogenic acid content. Three appearances, nine aroma, five
flavor/taste, and four texture/mouth-feel related sensory attributes were evaluated by a panel of nine judges. The results of
three-way analysis of variance of descriptive data showed that all sensory attributes except “fruit” aroma, “dark chocolate”
aroma, “bitter” aroma, and “sweet” taste had significant differences among the samples (p<0.05). Based on the principal
component analysis (PCA) of the descriptive data, the samples were primarily separated by first and second principal
components, which accounted for 81.78% of the total variance among the samples with high intensities of “nutty aroma”,

“grain aroma”, and “grain taste” versus

“earth aroma”,

“sour aroma”,

“sour taste”, “astringent”, “smoothness”, and

“residual”. In the correlation analysis of sensory terms and physicochemical parameters, titratable acidity and soluble solids
showed significant positive correlations with earth aroma and smoothness characteristics.

Keywords: descriptive analysis, RTD, cold brew coffee, physicochemical characteristics, sensory analysis
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Table 1. Materials and their ingredients of eight commercial cold
brew coffees

Code Origin of coffee bean Manufacturer Volume
(mL)

Kenya *

THI1 (Kenya AA) C* KOREA 500
Kenya *

TH2 (Kenya AA) C* KOREA 500

—
BAR  El Salvador MAE* Dairies Co, 325
Ltd.

Ethiopia

CBN Indonesia S* F&B Co., Ltd. 280
Brazil
Ethiopia NY* Dairy Product

FRC (Yirgachefte/Sidamo) Co., Ltd 300
Ethiopia «

TAT (Yirgacheffe) BB*, Ltd. 500
Ethiopia

BIN  Colombia NW#*, Ltd. 270
Brazil

Top Colombia DS** Co., Ltd. 275
Kenya

olstaty EM 24

AEs A8 10mLe F99 8710 "ol A2}A(CR-200b,
Minolta Co., Osaka, Japan)Z AR&-3}e] 33] wkEsle] 2430
H, e ARE 3 F/RTE ol8ske] 3] 34E ¥ homog-
enizer (BagMixer 400 W, Interscience, Saint Nom, France)=
A3} A7l 5 spectrometer (UVmini-1240, Shimadzu, Kyoto,
Japan)E ©]-&-3le] 500 nmollX FF=E 33 WHE =A i)
e grel U3 AL B3t 420melr FHEE =
A8t pHE AlE 10 mLg #23t 38E& A% $ pH meter
(TOA HM-7E, TOA Electrocin Ltd., Kobe, Japan)S A}&-3}]
33] HkEsle] SA3ATE T4 AR 10mLS #3283t A7 H
0.01 N 28} 4FNaOH)S pH 8.2+0. 017} 2 w7}x] AA sk
0.01 N 2k} FMNaOH) £-919] AH|ES 2A3lo] AF=E citric
acid 712 A7t FFFH %) =2 %ﬁo}ﬁiﬂr. 7H8d 134
o] A AT AR 1g& tXE=4 A (Model PR-101, °Bx 0-
45%, Nippon-optical Works Co, Tokyo, Japan)Z 33] WhE =74
T He S Bx (%)E YERNSILE F ZE] 9= (total polyphe-
nol) 2 Dewanto 59 WS #ME st AAE 2™ (Kim

5, 2014), 714 Fol E"iizﬂ”’d’(chlorogenic acidy® HPLCE
]_g_ }0:1 24 O]_Odout] HA—] ZzALe 5(2014)o] /\]._9_-?5]— H]—tﬂ
o Fuste] M. Columm— SUN FIRECIS (46250
mm, Waters, Milford, MA, USA), HZ&7|+= Waters UV-2487<
AFEEI o o]F S 70% acetonitrile® ]S ARE-E}3L flow rate
+ 0.9 mL/min, injection volumeS 10 pLoE 3} o, =8
Aze BFAF F AEQ chlorogenic acid (w/iv)yg A3
T} 0-1000 pg/mL F& WA EEFFHE S & 2 F=F

< Axtsidich

SHXzE|

BAREA A= Statistical Analysis Systems (SAS, Cary, NC,
USA) for Windows 7.29} XLSTAT ver. 2014.1 (Addinsoft, New
York, NY, USA)S- ©]-83}] E4HEA] (analysis of variance), 33
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Table 2. Sensory code, attributes, definitions, and physical standards of cold brew coffee samples

swallowing

Code Attribute Written definition Physical standard
Appearance
Brown Brownness Brown Darkish orange color Paper color 120
Black Blackness Black Charcoal or ink color Paper color 120
Transparency Transparency  Transparent or Describes how clear Coca-Cola Light 100%
(Coca-Cola Korea, Co., Ltd., Seoul, Korea)
Aroma
Sweet A Sweetaroma  Aroma associated with black sugar Dark brown sugar 100% (CJ Co., Ltd., Seoul, Korea)
Fruit A Fruitiness Lightly sour an{i sweet aromatics associated ~ Diluted Welch’s White Grape Juice 10% (w/v)
= with several fruits (Nongshim Co., Ltd., Seoul, Korea)
Sour A Sour Aroma associated with vinegar or citrus fruits ~ Squeezed lemon juice 10% (w/v)
Nutty A Nutty Aroma associated with roasted nuts Roasted Almond 20g
Grain A Grain Aroma associated with roasted grains Scorched rice tea water (Dongsuh Foods Co., Seoul, Korea)
Dark Chocolate A Dark chocolate Aroma associated with chocolate 72% Dream Cacao Chocolate
(Lotte confectionary Co., Ltd., Seoul, Korea)
Bitter A Bitter aroma Odor caused by the herb remedy Hongsamforte (KT&G Corp., Daejeon, Korea)
Bumt A Burnt aroma Aroma associated with burnt oak Burnt oak
Earth A Earthy Aroma associated with soil or clay Soil
Flavor/Taste
Sweet T Sweet Sweet taste associated with sucrose solution  Sucrose solution 1.00% (w/v) (CJ Co., Ltd., Seoul, Korea)
Sour T Sour Sour taste associated with citric acid solution  Citric acid solution 0.01% (w/v)
(Junsei Chemical Co., Ltd., Tokyo, Japan)
Grain T Grain Roasted and sweet taste associated with Scorched rice tea water (Dongsuh Foods Co., Seoul, Korea)
scorched rice teas
Bitter T Bitter A basic taste associated with caffeine solutions Caffeine solution 0.10% (w/v)
(Junsei Chemical Co., Ltd., Tokyo, Japan)
Burnt T Burnt taste associated with burnt foods No Physical standard
Texture/Mouthfeel
Astringent Astringent Flavors (or feelings) associated with dry Aluminium sulfate 0.1% (w/v)
sensation associated with immature Sigma-Aldrich Chemical Co., Ltd., St. Louis, MO, USA)
persimmons or green tea
Body Body Thickness or pressure of coffee to tongue, Delmont Mango juice 100%
strong full mouth feel (Lotte Chilsung Beverage Co., Ltd., Seoul, Korea)
Smoothness Smoothness Smooth swallowing from mouth to esophagus Pocari Sweat 100% (Donga-Otsuka Co, Ltd., Seoul, Korea)
Residual Residual Long-lasting flavor or mouth feel after Ssanghwatang 100%

(Kwangdong pharmaceutical Co., Ltd., Seoul, Korea)

2 (correlation analysis)®} =342 (principal component analy-
sisy S AT AR Al (sample), ALY (judge), ¥H
A (repys FRJOE SlaL A|E AR, Al EMEEAY, 4
AL HEAE 7o WS ottt AT RS o3t
58 EAdo)| gk EA1L SPSS 22.0 (statistical package for
social science, SPSS Inc., Chicago, IL, USA)S Al&-3to] EAHE
218 AAIE9 2™ Duncan’s multiple range testS ARE-3le] U5
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W 5 28 (Judge*Sample)> 24178 = (Brown), 77417 = (Black),
574 = (Translucency), 34U & (Fruit A), T ZFZ 3 (Dark
Chocolate A), <3 (Bitter A), TH(Sweet T), 213 Sour T), T+
SFH(Grain_T), £3k(Bitter T), 21 Burnt _T), B ZH(Body), =3
Z1(Smoothness), ZH=7H(Residual)®] 147FA] oA YeltA] ¢
o} AALR 7] ARl g Y#E Hrpt olFoid s glst
Aot 2 99 WEAEo|A = (Rep*Sample, Rep*Judge) IF &
ES AYstie foAHQ FEoE YRR %o wEA
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Table 5. Matrix of correlations between sensory attributes and physicochemical parameters in eight commercial cold brew coffee
samples
Lightness Redness Yellowness L Browning . o Total chlorogenic
(L*) (a*) (b*) Turbidity index pH Total acid Bx polyphenols acids
Sensory attributes
Brown 722%
Black
Translucency
Sweet A -903** -791%
Sour A .818*
Nutty_A -905%* -785%
Grain_ A -.937%* -817*
Burnt A
Earth A 732% .859%* .885%* 914%* TJ21*
Sour F -.792% 762*
Grain_F -.875%* -772%
Bitter F
Burnt F
Astringent
Body
Smoothness 722% 1% .796*
Residual 729* T75%
"Significance correlation coefficients (p<0.05)
JBlank denotes no significant correlatio
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Fig. 1. Principal component analysis (PCA) loadings for (a) sensory

Attribute and sample codes are defined in Table 1 and 2.
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attributes and (b) eight commercial cold brew coffee samples.
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