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The Influence of Coffee Bean Processing Extraction Temperature and Time on
the Quality of Cold Brew Coffee
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ABSTRACT

This study examines the influence of
coffee bean processing, extraction temperature
and extraction time on the quality of cold brew
coffee made from roasted and ground arabica
coffee beans processed by using the dry and
yeast methods. Ground coffee was mixed with
water at the ratio of 1:10 (w/v) and extracted at
two different temperatures (5°C and 25°C) for 0,
6, 12, 18, and 24 h. The results showed that the
processing method had no significant effect on
the physical properties included color values (L,
a*, b*, h°), browning index (Bl), pH, and total
soluble solids. However, it affected chroma (C¥),
total acidity, total phenolic content, and ABTS"
radical scavenging activity. Cold brew coffee
made from yeast-processed beans exhibited
higher values for these parameters compared to
coffee beans made from the dry method. As the
extraction temperature and time increased, the
L* and C* values a decreased, while a*, BI, total
phenolic content, and ABTS" radical scavenging
activity increased. Total phenolic content was
negatively correlated with L*, b*, C¥, and h°, but
positively correlated with a*. Based on these
findings, cold brew coffee with potential health
benefits is recommended using yeast-processed

beans, extracted at 25°C for 6 hours.

Keywords: cold brew coffee, dry process, yeast

process, free radical scavenging activity
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gnimalpenszumMinGsastanadnen adnuas
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PN 5&%1311’7{91'1&6] Y99ESHULNUB AR [2, 3]
Tnedanisimulunszuumawdssumus suA Pichia
kluyveri, Pichia anomala, Hanseniaspora uvarum,
Saccharomyces cerevisiae, Debaryomyces hansenii
waz Torulaspora delbrueckii [2-6] Bandstetosiu
nsasaiviaveadesiidesniseandiau 4oy
ﬂsz(ﬁumsv‘hmummLauiﬁzjﬂum-juﬁziaaammwnau
Feazrrelunisdesaanefionwazildenvesnium
dmsunszuiunswlssumedsdad Ribeiro et al.
(2017) (7] 1@ nwanasléndd elunszuaunis
LLUSEU(’%EJ%% semi-dry lagl48ad Saccharomyces
cerevisiae (CCMA 0543) Candida parapsilosis
(CCMA 0544) e Torulaspora delbrueckii (CCMA0684)
Fuatuuudaniwnlaenssluseninafivhinisein
(direct inoculation) wagiiuaslugangdn (bucket
inoculation) U3 WAANWHTIR LN TRTNTAESS
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U%NWMﬂiﬂﬂa@IﬁﬁﬂQﬂ‘ﬁu yenaniamsnlag
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nuluszninnsmiinlazdamunsadninuazsnain
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TH A ANILINT N 1UNTEUILNITE 198 Wil SN
mﬂﬂ'hﬂml,ﬂsgﬂl,l,uué?mﬁm nsnuanazgneesli

*Corresponding author: rungtiwa@rmutl.ac.th

Imdunsanaliidnuateaiin dreannirulanves
AsLdunsn (acidity) uazlananasslalluLeanased
ey saufsansusznoudulunguioaines dai
T unilddndunendiduendnealianiesh [2]
nuwaimdu (cold brew coffee) WWunuw
fldannisainsneisnisiu vieguudniunualy
ihiiflgumgiidu 4 esaneadoa uigungilu
anmuandeutiug laeviluazegludisszesinn 6-
24 §3las msadaiigunginaziinayilidedld
LAARAUIUNIINITENALABASUITaU (hot brew)
[11-16] Wang and Lim (2023) [17] laAinwinaves
YUIABUAIANWNUA (PUIAEURNANENa19B NN
w0 olugas 282-1057 lulasiuns) gaumgiilunis
anm (4-37 osmwalded) Lailunisuy (5 u1i-18
Flu9) wardnaumssanuruaselagmn
(1:3 -1:11) PsionnantAnisnamiaiivaaniun
fifin1satadu (cold brew) nuindasinisadauas
Usmnanuniiadaldiiududiofugamgilunis
ANALATARTUIANINILNEY SRTIEIUVDINITVIT
nansEnvegeivedAyfuusuiununiiadale
warUSnansafilnmseld wivglifinadudasnis
afn wazdSinamsnudiazangldiududionaly
nsaaiisty Suandliiiiuinfaufasendinia
wuululatoulad (non-enzymatic browning reaction)
Fuluszminemsata auduiusifauanves
USinaesudsitarangldtunmantinianienim
il T USunaansuszneuiluedniianun Usuna
Aldy USunanse dlewSeudisusunsvedou
nuiainduaziianfieruasAusaflaginieg
rvdAguadaiUTuiunse Yunulndiluea way
Araatiaandnisua (kinematic viscosity) #1031
wasananaziulssleviiunguuiiadifazdos
munuLiolildnadwsvosUszansamnsadaiia
il osdusznouild dulusingfifendnwel
wngluadesiy nunatmdudunundiduwusldy
Al savutosnarlilusindvesnd ufi daiu
YUUIANINNIINITVILUUTBU LAgTAIUTUYDS

AU19nEYNITNGYAS ANgINEIManTkarmalulagnisinuns wnInerdemalulagsivaeradiuu @119 52000

'Division of Agro-Industry Faculty of Science and Agricultural Technology Rajamangala University of Technology Lanna Lampang 52000



NIasmAlLladni5e1ns unIneaedeny Ui 20 aduin 2 nsngieu - Suiaw 2568 86

AUNITU NA wvesNaliwaznanld i Tarau
Wasannisanadudasldszesinarlunisadiauiu
~ 0§ v ' PR .
Hnavilansusenausieg AdlununrAoye) azany
¥ d o a P NS
panuludans Ingansusenauiiazanglawazian
Wy YU Al nIALavdIAaITaza1ueanULile
Iaumgansinintunisannvugiaisusenouin
9IUBYNINYILANULN YL DINUANUVNILA DI LY
gaumnilunisainfigendn [18] Wunaliniunarie
2 & & A a a & VY a
Wunudirewazidunlonnuuntulunyduilaa
nuvialy wnngegnsBatunquiuslaansuluin
AUNILN WoNaINY ﬂﬂLw\laﬁ’mﬁué’qﬁyjaﬂ'mw
aa v = ' \ P A v
nsnataniluualdugsduegwneiiies lnalifias
Msulanalan Ussunasesay 26 Tul 2021 way
waAmaInduwIlingend 1,300 a1uneaaniansy
Tul 2025 [19] sgdofvesnuauURnIEUIUNIT
I v as o 5% vy & al
wlsUanniunnledfadelnidnlensldgan i
woNNALTNIWNA T AU INVDINT UTAN ALaY
o v A Y a & 1 g v &
geliansiineliinuselovdsioguain nedady
nsguiunsnirelunisresangsnaludsnidyd
INNANANINGTT AULITE FUAUAILEIAY VDS
n13AnwIAManta LaresAUsEnaunaniem 1y
N1EAINLALLAT LaBlanzanS YeansAIueuYa
Saszrasiinmnanafui laarnuaaniwiiiniu
nsuUsyuatedinsadeluddlenislddad
Wisusuiununanadunlaanuaaniuiiey
n15uUsgUiaeIfuiawuun iy visiliieldidu
FIUTBLAAUAVAINLAENIANITYBINTAN AL
A laa1nIsanald unmuizaundaiudunus
Augnanueuyadasy MuITediTngUszasdiiie
AnwinavednszuIuNITLUsIUaAN W gaungdl
LagIrezIaIn lglun1sananunsafuAINNIg
nmenmiaiilazgvsiusendnduresnunainLiu
(v ¢ ad
189 9unsnluazisn1snaass
Megawdnnunezs1iniAgou aewug
ASANes-UIsuauNtnAINMTLUTTUMIETTUIIUY
Aasi unaaUgniivyinuinge 8.8 2.uigesaeu

*Corresponding author: rungtiwa@rmutl.ac.th

ﬁisﬁummqqmﬁaisﬁuﬁwmmﬁ 1,200-1,500 LS
Lagldnniuileys1inidseu aesiuga{ives-
thiveuildannsulssuseismsadelnide
nsltgadunasugniinesingn Tnasd uazusiine
3. wiigosaou wariinostne 2.1389518 Aisziuniy
qqmﬁaizé’uﬁmmaﬁ 1,200-1,400 1UAT KEAIN
Tssmnunuion o.dlos 2.81U19 fhograudnniun
%qﬂum’ham%"awmLmﬁmmu,w (PLU 12251;
Jowsua, China) aulaauIarIn LN SEAU finer
arind Tnenilothusn urinsouNIUAZLASIIUIA 20
w9 (Snnutenlavesmeunsslugisanuen 1 i
=0.850 Hadlung) wag 40 Y (UL UTAUDI
arunsslutienuen 1 9 =0.420 Jadlns) e
Dunan 5 uifl afinenundnsiinzunsesouvuin
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A1L35N15984 Portela et al. (2021) [20]
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USA) 41189 L uneuiumeinisiinduinna
(Browning Index, BI) [21] A9a3nN3

Bl=  [100 (x-0.31)]
0.17
dle X = @* + 1.75 L%)

(5.645 L*+a*-3.012 b¥)

3. N1TIATIVAMANIMALATTLATAINENTA LY

N13MiNANBYLadHTE
théihegnasarnnuniiududsuimihazate

flgnmaiivies Mntuisdeseinunindarelud

Y 9

3.1 ALY
ToAeTURsENsANAN LN MeRIasIniey
(pH meter; Docu-pH: Sartorius, Germany) [22]

3.2 USanainsasevandignansalmmsald

Jidmseg19ansananiun ysuing 1
fiadans ldluviaguan Waiindu 10 fadans
nenEsarateiuanyIau 2-3 wen Ynstninse
savarsazareleifeulansonlen AMLUNTY 0.1
updifa (N) aunsyisfegagAdvuy Tufinu3uing
Tuioulensonlosuasmuiamusuiunsaanun
Wigununsegnsn [22] A9gunis

USHnaunsaviaviun (%) (Weununsaansn)
= (U31105 (ml) NaOH) (A31uuiu (N) NaOH) x 64
J3u19599967190819 (M) x 10

UELYR) 64 = NIUANYAVBINTATAIN

3.3 YSunauvasundsiiazanglananun
o a < A v o P
TaUS u1uvend 99 azaula i anualagly
1A3 997 AUS LUYaT 9T azansle wuunnwl (Hand
refractometer, MASTER-a series: ATAGO, Japan) [22]

3.4 Ysuauansusenauluaannemun
Ywmsiegnsansananiwn 0.02 Jadans 1d
Tunaaannase WAUUINAY 1.58 Nadans wasLiy
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a13aa18 Folin-Ciocalteau’s reagent 0.1 Haaans
el A ud eI D AN UMY LLLERY
falifigamnivedsifu 8 wift Wuasoraeledon
ASUBLUA Sogay 20 (w/v) 0.3 fadans welvdn
fuudasaidifigaungiivios 2 Saludlufifia wilua
Amsgandunasiiaemndu 765 wilusms (hm)
W3UAITAZANLNINITFINNIALNAEN (gallic
acid) 313 UTY 100, 200, 300, 400, 500, 600,
700, 800, 900 Lag 1,000 dadniunodns (mg/l)
gaansazanensgIuesenly 0.02 Taddns LAx
1hndu 1.58 Tadans iansazany Folin-Ciocalteau’s
reagent 0.1 Tadans wazansazangluifeuAs uaLun
Soway 20 (w/v) 0.3 Taddns WhluinAinisgandu
LA ALE1IAA U 765 nm 1N INluInTgIY
nanInIETUSSEMIIAINSgANAULATISa iy
ATANULT T UYDINTALNAS N ATUIUUT U
arsUsznoufluednitenun Wisufisutuns
UINTFIUVRINTALNAGN [23]

3.5 AYNAINIAIUNTNNTNDYYABHTEYDY ABTS

WS gUANSAYany ABTS (2,2-Azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid) AMMLTLUY 7
fadluans (mm) TneUiUsansazane ABTS 5 Hadans
NANAUA1982AN8 potassium persulphate A3
Wty 140 lulasluans (uM) 88 lulasans (ul) we
dundefislilufiinfigamgd 29 ssmuwaiBoa 1y
nan 14 Falus eranswauiilametnduitels
lefAnnsgaAnduLas 0.7+0.02 unit inNe1IAAY
734 nm TneldSnsnauresansnaniildnenn wihiy
1:100 (v/v)

wignasananLnluensdiu asann
A wWiafu 1510, 1:15, 1:20 waz 1:25 (VA)
TneTinansazaneiilian 30 lulasans vuFazen
fuansazans ABTS 3000 lulasans Tuiidiaduan
6 U9 mmﬁuﬁqﬁﬂﬁmmmi@jmﬂﬁuumﬁmmsm
ﬂ?{u 734 nm ATUINUAT % scavenging activity f4
qUNS
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scavenging activity = (Ag-Asample) X 100

Ao
e Ay = AINNTRANAULANUBIAIDENAIUAY
Asample = AMNIAANTULEIVBIANTANAN N
IUA3eiU @1sazane ABTS

1171 % scavenging activity 7 Launass
AsmlauduTuS fuaud it uvesasadafilely
N153LASIEY AUIMAIAINEINTTALUNNTAIEA
BUUABATEVB ABTS (ICso; ANLTUTUVDIANTANA
munlildlunsidneyyadaszves ABTS asdesas
50) MnnsaNUEURUSTL [20]

4. nM3ATIEdeyaneaia

TNUHUNITNADDY LWUU 2x2x5 factorial
completely randomized design 1n8v1n15Anw1
Jadeiiieades 3 Jaduldun nszuaumsuussy 2
nszuIums Inglfiudanuniiniunseuiunsuyssy
FeTsuinuunain (dry process) WazludanIum
17{mumzmummﬂsgﬂéfasﬁﬁaﬁaiuaiﬁaaﬂwiiﬁﬁ’

I3

gas (yeast process) gaungiilunisana 2 s¥au
gaunqil (5 Uag 25 sargaldea) Lazszevlially
M3afia 5 1981 (0, 6, 12, 18 uaz 24 F3139) s
VPABY 3 81 AT LLUSUTIU ANOVA 1By
ANa8 BWUU Duncan’s new multiple range test
Umnafluedniiavan WAZAIANINNIINIEAN
Fudiuiesiei A dulssans anduwus
(Pearson’s correlation coefficient) laglalusunsu
IBM SPSS Statistics v.24

NAN1INARBILAZITA!
1. mAwneigunmanduasiviinsiadiiang
(Browning Index; BI)
thnunasmduiildanmaadanuidaund
r;immauﬂsgﬂim"?%uﬁqLLUU%&L@&JLL@%?%LLU?;U
afelmidenislddad iunsadnd gamgiii
waNAeAY (5 Way 25 asrmwalded) wazldinanlu
nsafe 0, 6, 12, 18 war 24 Falue auasu
(Table 1)

Table 1 Effects of coffee bean processing (Pro) extraction temperature (Te) and extraction time (Ti)

on color values (CIE L*a*b* and CIE L*C*h®) and browning index (BI) for cold brew coffee extract

Factors L* a* b* c* h° BI

Pro ns ns ns ** ns ns

Dry 5211 +3.49  35.02+1.96 83.60+3.16  90.60+2.26°  66.05+2.56 44.07+4.69

Yeast 5247 +4.12 3538252 84.50+5.03 92.23+3.32° 67.11+2.72 44.06+5.72

Te (OC) *% *% *% * % ns *%

5 53.65+3.22°  34.89+2.48°  8557+2.74°  92.50+1.78° 67.15+2.17  42.78+4.79"

25 50.94+3.88°  3551+1.97°  82.55+4.79°  90.28+3.36°  66.42+3.00 45.75+5.23°

Ti (hrs) *% *% *% *% *% *%

0 55.03+3.79°  33.05+1.93°  87.07+3.96°  93.15+3.10°  68.30+3.36"  39.9424.50°

6 50.92+2.95°  36.17+1.22°  83.03+3.94°  91.74x1.34%°  66.67+2.91°°  46.48+3.72°

12 51.28+2.06°  36.06+1.43°  83.40+2.34°  90.93+1.75°  66.30+1.43°  4576+3.13"

18 5291+3.46°  35.19+2.07°  84.40+3.22°  91.02+234°  66.30+0.46°  43.33+4.61°

24 51.3145.00°  35.78+2.69°  82.45+5.46°  89.99+4.15°  66.07+3.23°  45.82+6.90"
Note: MeanzSD, the mean difference of letters within each column indicated a significant difference (p<0.01)

ns means not significant difference (p>0.01)
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Table 2 Effects of the interactions between processes-extraction temperatures (Pro-Te) processes-
extraction times (Pro-Ti) and extraction temperatures (Te) and extraction times (Ti) on color values
(CIE L*a*b* and CIE L*C*h°) and browning index (BI) for cold brew coffee extract

Factors L* a* b* c* h° BI
Pro-Te (°C) ** *% ns ns ns **
Dry-5 54.23+3.30°  33.89+1.94° 8559+237  9198+1.65  67.07+2.12  41.29+4.36°
Dry 25 50.00+2.19°  36.07+1.32° 81.68+2.63  89.31+1.99  6591+2.86  46.86+3.16°
Yeast 5 53.06+3.15°  35.81+2.63a° 85.53+3.18  93.07+1.79  67.23+2.30  44.27+4.88°
Yeast 25 51.88+4.95°  34.91+2.40° 83.48+6.3¢  91.40+4.27  66.99+3.18  44.64+6.63
Dry 0 51.54+1.45°°  34.90+0.12°° 83.54+2.05°  95.82+0.67°  65.60+2.71%  44.19+0.10°
Dry 6 51.75+1.50°° 35.46+0.29"° 84.05+1.78°  92.09+0.25°  68.15+2.70°  45.09+1.74°°
Dry 12 50.55+2.51°°  36.22+1.85" 82.49+2.84°  9135:+0.99°  65.75+1.72° 46.55+4.00"
Dry 18 53.69+4.95°  34.32+42.45°  84.40+4.24°  90.80+0.53°  66.01+0.24°  41.70+6.30°
Dry 24 53.03x5.31°  34.24+230° 83.71+4.71°  86.96x6.93°  66.96+3.81% 42.83+7.12°
Yeast 0 58.51+0.51°  31.20+0.77°  90.60+0.66°  95.82+0.67°  70.99+0.17°  35.69+0.36°
Yeast 6 50.09+3.90°  36.74+1.42°  82.00+533° 9258+128°  64.82+2.14> 47.88+4.78°
Yeast 12 52.01+1.33"9  3590+1.03°° 84.32+1.41° 91.96+1.33°  66.94+0.85 44.96+2.00
Yeast 18 52.13+0.70°7  36.26+0.16° 84.39+1.06°  92.92+0.34°  66.74+0.30™  44.96+0.94°"
Yeast 24 49.60+4.44°  3731+1.27° 81.18+6.30°  91.86+0.69°  65.19+2.57°  48.81+5.72°
Te (°C)-Ti (hrs) *% % ns *% ns *%
Te5Ti0 55.03+3.97°  33.05+2.03° 87.07+4.16  93.15+3.25°  68.30+3.53  39.94+4.72°
Te5Ti6 51.30+2.01°  36.67+1.49° 83.75+2.40  91.88+1.65™ 65.79+1.18  046.33+2.96™°
Te5Ti 12 52.24+1.60° 3575+158° 84.62+1.59  91.96+1.07° 66.74+1.12  44.64+2.85°°
Te 5Ti 18 55.37+3.14° 34324158 87.05+1.68  93.23+0.42°  66.40+0.17  40.69+5.23%
Te 5Ti 24 54.25+3.61%°  34.77+3.09 8559+2.05  92.44+0.83™° 67.82+2.19  42.30+5.68°
Te 25Ti 0 55.03+3.97°  33.05+2.03° 87.07+4.16  93.15+3.25°  68.30+3.53  39.94+4.72°
Te25Ti 6 50.50+3.83¢  3555+0.31%° 82304520  91.60+1.13° 67.37+3.80  46.64+4.65"°
Te 25 Ti 12 50.33+2.14°¢  36.37+1.34°° 82.19+2.46  89.90+1.74° 65.95+1.71  46.87+3.24%°
Te 25Ti 18 50.46+1.44°  3588+0.33"° 81.74+1.69  89.26+1.43" 66.29+0.63  45.97+1.69™
Te 25 Ti 24 48.37+4.60°  36.79+1.96°  79.30+6.15  87.54+4.77°  64.32+329  49.33+6.54°
Note: MeanzSD, the mean difference of letters within each column indicated a significant difference (p< 0.01)

ns means not significant difference (p>0.01)
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** means significant difference (p<0.01)
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Table 3 Effects of coffee bean processing (Pro) extraction temperature (Te) and extraction time (Ti)
on pH total acidity (TA) total soluble solid (TSS) total phenolic content (TPC) and ICso of ABTS for

cold brew coffee extract

TPC ICs0 of ABTS
Factors pH TA (%) TSS (°Brix)
(mg GAE/) (mg/V)
Pro ns ** ns ** **
Dry 5.05+0.30 0.15+0.01° 2.00+0.00 2749.01+421.47° 61.09+11.53°
Yeast 4.99+0.07 0.16+0.00° 2.00+0.00 2861.58+405.01° 49.45+15.98"
Te (°0Q) ns ns ns % *
5 5.00+0.06 0.15+0.01 2.00+0.00 2739.50+484.55" 59.50+14.91°
25 5.05+0.31 0.15+0.01 2.00+0.00 2871.06+323.23° 51.04+14.10°
Ti (hrs) ** ** ns *x *%
0 5.22+0.45° 0.15+0.01° 2.00+0.00 2571.48+166.05° 69.57+ 7.93°
6 4.97+0.01° 0.16+0.01° 2.00+0.00 2786.15+214.93° 52.01+ 4.88°
12 5.00+0.08" 0.16+0.01° 2.00+0.00 2809.52+248.17° 51.85+12.54°
18 4.96+0.02° 0.16+0.00° 2.00+0.00 2924.20+568.84" 52.12+ 9.17°
24 4.96+0.01° 0.16+0.00° 2.00+0.00 2976.17+608.64° 48.66+21.23"
Note: MeanzSD, the mean difference of letters within each column indicated a significant difference (p< 0.01)

ns means not significant difference (p>0.01)
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** means significant difference (p<0.01)
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Table 4 Pearson’s correlation coefficient between total phenolic content and color values of cold

brew coffee extract

Parameter L* a* b* c* h°

Total phenolic content -0.467** 0.614** -0.347* -0.305% -0.359*
L* -0.905** 0.967** 0.921%* 0.781**
a* -0.809** -0.706** -0.780**
b* 0.987** 0.775**
Cc* 0.739%**

Note: ns: Not significant, * significant at p<0.05, ** significant at p<0.01
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