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ABSTRACT

In this reseasch, we have developed the batch and flow-based system of titnmetnic
analysis by using a mobile phone as a detector. The digital image colonimetsic detection system
was set up with economic devices and to be easy to use by taking photograph with mobile phone
camera, then the RGB signals weze read from the RGB color picker application to calculate the
RGB-based value and plot titration cuzve for evaluating the equivalence pomt. Thss method was
applied to analyze samples of acid-base on daily basis, compared with the potent iC and
photometric titrations that vsing pH meter and spectroph aad >, respectively.
The method was highly reproducible with the relative standard deviation of 1.14 % (n=11)
for 0.5 %w/v of acetic acid standard solution. The proposed method was appled to the
determination of acetic acid in vinegas and titratable acidity in fruit juices. Concentaations of
acetic acid wete found to be in 2 range of 5.23-3.35 %w/v. Concentrations of titratable acidity
in the juice samples were found to be in a range of 0.27-0.50 %w/v. Thereafter, an analytical
apphication involving the determination of the total alkakinity in mineral waters was peformed,
and it was found in the range of 11.50-18.50 mg/L of CaCO, which were in good agreement
with the results obtained from the standasd method at the 95 % confidence level

Keywords: Titcation, Flow-based analysis, Smartphone, RGB color system, Applcation RGB
color picker

1. INTRODUCTION

Titration 1s a powerful g ech | or disapp of color; a change in color,
analysis that based upon the measugement of ~ ©Of the occuzzence oz vanishment of turbidity.
the reagent volume with observing a suddenly  Thetefore, the accucacy in change observation
physical change in a solution that so-called  Wth bare eyes could also subsequently affect
endpoint. Indicators are often used for this  the reliability of the analytical results. Apart
noticeable transformation including the appearance  from the change in color of the indicator,
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Examination the Degrees of Ripeness of Coffee Cherry and the Roasting of Coffee Bean
Including the Caffeine Quantity by the Digital Image Colorimetry

Miki Kanna'*, Suttida Luangton®, Sarawut Somnam!

!Department of Chemistry, Faculty of Science and Technology, Chiang Mai Rajabhat University,
Chiang Mai 50300, Thailand

*E-mail: miki_kan@cmriac.th

Abstract: A mobile phone had been applied to monitor the primitive color (red (R), green
(G). blue(B)) from a digital image to examine the uniform of the coffee cherry ripening and
the degrees of coffee roasting because coffee quality, such as taste, aroma, color, acidity,
etc., related to the mentioned factors. The light intensity, focus range, and amount of sample,
were controlled using a home-made RGB-detection box. This was shown to be robust
convenient, and applicable to both solid and liquid samples. It was able to support phones of
different sizes, with a maximum area of 630 em?, and to provide highly precise detection
(%RSD < 1; n=11). Standard RGB wvalues of cherry ripening and degree of
light/medium/dark roasting were defined in order to examine on the random samples of
coffee cherries and the roasted beans. In addition, the proposed setup was also used to
observe the color change at the end point of titration for the dark colored sample, allowing
the determination of the caffeine content in coffee by iodimetric titration. A titration curve
was plotted between the titrant volume and the RGB value. Caffeine contents were found
slightly decrease with a darker roast.

Keywords: Ripeness of coffee cherry; Roasted coffee bean; Caffeine content; RGB primitive color; Mobile phone.



113
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Abstract

A mabile phone had been applied %o monitar the primitive calaf (fed (R), green (G, blua(@)) from a digital image 1o examine the uniliorm of
the coffee chefry ripening and the degrees of colfee roasting Because coffee quality, such ad 188le, sroma, Color, & Y. 8ic  relaled o Te
mentioned factors, The Sight intensity, focus range. and amount of sample, were controlied using a home-made RGB-detection box. This was
shown 10 be rabust convenient, and applicable 1o both solid and lquikd samples | was abie 10 support phones of different sides, with
maximum area of 630 om?, and to provide highly precise detaction {NRSD < 1, n=11 sndard RGB valuas of chamy ripening and degres of
gt mediumdank roasting wese défined in order 10 examina ah the random samples of cofise cherries and e roasted beana  [n adciion, the
propoead setup was also USSE to obeerve tha color chafpe at the end point of liralion for tha dark-colored sample. slowing he
determination of the cafieine certent in colfee by iodometne titrabion. A tfration curve was plotiad betanen the Strant wolume and the RGB
value, Caffeine contents were found sightly decrease with & deriosr roas!

Methodology Resuits and Conclusion

What is the RGB-detection box? Examination of ripeness and roasting of coffee

RGEB-datection box (a 18, size of 146 X =0 i The degree of chamy ripening and coffee roasing as ©
22.0 x 18.0 em) was buit employing he black onny | Were caphurad to gain the standard RGS values

opedue acryfic sheal. The inems! wae covenad
with a whre paper and attached a 3W LED ight I : r ‘ ' ‘
buld to provide uniform Bumination. A hingad . j
_A‘
I—

cover id on the top folded %o protect the
amblent light A fokdable front cover M at the
front of tha box, opposiie o the pat of he
sample holdor, was drillad <1.5x15 cmolo plasce
the phone 1o capiure animage. A mobilé phone
holder was designed % be moved lefloght and
upward-downwaed to held 3 phone by placing
the lens fit onlo the dedection hola with a

distiance betweenthe samgle and lens at 80 The moritored RGB values 88 feponed in Taoie | were calauisted

cm. The moveable phone houey_ provided a he range of Zandard values (€ + 5%) that further used for
maxmum working area of 630 cm?. The rubber - examinaBon the uniforn of the harvesiad cofiee cherres and e
sheet was glued on the front I that contacts io roastad coffen boans in e roesENg PrOCess

a phone to protect from the scraich - 2 -
Asample condainer wss #ted on the acryic [ o e el R T v _J
holder which also atiached to the scrydic sheet . ! R J 5 " T e e
(140 x 145 cmpwhich easily to put in and out 3

from the box as Fig. 1{b) Test tube {Id, 18 mm

& length 10 cm) { (2)) and 8 home-made

acrylic box (3.3 x 6.8 x 7.5 cm) (Fig 2{0)) were

amployed as the contalness for ground /

brewed coffes (hom the roaster shop, Chiang Ale)

and coffes cherry (fom Khun Chang Kan, Chisng

ta), raspectively

lodometric determination of caffeine in coffee bean
Each degree of roasiad collee Dear:s was a0 delermmed he
. s catffeine based on lodometne Sration. After a portion of 3 defined
Yy "

Wiram voiume
was adoed o
brewed colfee,
the afiguot of
mixed sclution

Paxc of & ple in the contaic

Im&ge ca

How to get the RGB primitive color values?
’ { The digital image was cagiured coupled with the
RGH dats assessment vis 8 costless downioadsbie oo a5 Tatle
application, namely RGB Calor Value, asflustrated in = 2
F

Wasorel Ranmorct: Coxas 2 =f Dhadang 1 T) & @wetdy soncwecpe! Ty he
Mw‘t masech Lrsing Ths wok sms o nopowd by fe doudon of wme

sqprrend iy Facdly of Sosses erv! Tectrongy Chaeng Ve Papttat Ureersy

Rgb Calor Value applicabion
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ABSTRACT

The determination of soils pH by observing the change in additive
color (red (R), green (G), blue (B)) via a smartphone was succeeded by
providing the definite values of pH with respect to the values obtained from
a pH meter. The expeniments were carried out under the control conditions,
i.e,, light intensity and focus range of 2 mobile phone camera, via a home-
made detection box which is robust, convenience, and adjustable to support
various sizes of mobile phones with the maximum azea of 630 cm”. Three
indicators; bromothymol blue, methyl red, and phenol red, were buffered
in the pH range of 1-13 before monitored the RGB values. Charactenistic
calibration graph of each indicator was constructed by plotting between
pH versus RGB value. Soil composition defines the pH of soil solution and
the pH affects on the forms of the indicators, leading to variation in color
of the solution. The pH of soil sample was obtained from calibrating the
RGB values of the soil solutions mixed with indicators to the mentioned
calibration graphs. The proposed method could overcome the problem
from observing the color change of indicators when mixed to the colored
sample solution of soil, and also applied to neutral, acidic, and basic soil
analysis. With economic and simple method, the definite pHs were found

and agreed with the results obtained by using a pH meter.

Keywords: pH determination, pH indicators, RGB values, smartphone
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