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Color Chart for Harvesting the Coffee Cherry at Optimum Stage
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ABSTRACT

Maturity stage of coffee cherries affects various compounds of the coffee beans,
including the aroma and flavor. The objective of this research was to create a color chart
for assessing the ripeness of coffee cherries that was easy to understand and convenient
to farmers and harvesters. The optimum color selection for fabrication of color chart was
obtained from the study of the correlation between the skin color and total soluble
solid (TSS) of the coffee cherry including the amount of tryptophan, 3-methylbutanoic
acid, chlorogenic acid (CGA) and caffeine in coffee beans. The study was conducted in 4
stages of maturity: (0) young fruit, age of 92-98 days after flowering (DAF), (1) pink fruit,
age of 172-182 DAF, (2) red fruit, age of 232-238 DAF and (3) crimson fruit, age of 273-
280 DAF from area of Khao Kho, Chaing Rai, Khun Wang and Wawi. It was found that the
TSS content (5.6-22.4 °Brix) in coffee cherries increased with age. Tryptophan and 3-
methylbutanoic acid were not detected but CGA and caffeine were found as the main
components in coffee bean which increased with the age of the coffee cherry. The
optimum stage for harvesting should be at least 232 DAF with minimum TSS at 17°Brix
with red to dark-red skin color. From the research results led to create a color chart for
assessing the ripeness of coffee cherries bloom. The first step: selecting the suitable
coffee cherry color for creating color reference chart, design the prototype that
accurately reflects the color of coffee cherries and test under real conditions at Wawi
Premium Coffee Program. The invented color chart, color brand was replaced the
maturity of the coffee fruit, starting from pink showed (1) unripen fruit, red showed (2)
ripen fruit to dark red showed (3) overripen fruit for both open space coffee plantation
and shade tree cover. After the improved color chart was successfully transferred to
target group of workshops which were conducted to assess the maturity of coffee fruits

and perform preliminary grading of coffee bean quality. It has been well accepted by
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the farmers, harvester and operators. Because color chart can help a sorting of maturity
of the coffee fruits (unripening, ripe and overripe) to be easy to understand and

convenient to use.

Keywords: arabica coffee, color plate, harvesting, maturity
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Table 1 Maturity stages of Coffea Arabica cherry from four locations: Khao Kho, Chaing

Rai, Khung Wang and Wawi

Maturity stage of arabica coffee cherry (Days after flowering) ¥

Location
Green-young Pink-unripen Red-ripen Dark red-over ripen
Khao Kho 92 172 232 273
Chaing Rai 92 172 232 273
Khun Wang 94 180 235 278
Wawi 98 182 238 280

W Different maturity stage of Arabica coffee cherry were indicate day after flowering

Source: Karunsatitchai et al. (2020) (in Thai)
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Figure 1 Total soluble solid in different maturity stages of of Coffea arabica cherry

cv.Chaing Mai 80 from Khao Kho, Chaing Rai, Khun Wang and Wawi
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Color change
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Figure 2 Color changes (L, a, b values) in different maturity stages of Coffea arabica
cherry cv.Chaing Mai 80 from Khao Kho (a), Chaing Rai (b), Khun Wang (c)
and Wawi (d)
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(Castro and Marraccini, 2006) 41 USanaunuduiuiuguesniunuazladanieuen laun anm
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Figure 3 Accumulation of chlorogenic acid (CGA) and caffeine (CF) in different maturity
stages of Coffea arabica cherry cv. Chaing Mai 80 from Khao Kho (a), Chaing
Rai (b), Khun Wang (c) and Wawi (d).

AaN M INYszamaudalagn 18y ﬂzLLuumﬁaam%’waqﬂ%mﬁ”’a 3 é’ﬁmﬁmqﬁumm
sroymaaniiintu fAsening 5.8-6.8 Azuuu aglunasiviunanadsiinn lnsansniuiain
naFLAs daziuunisseniuie 3 fumnniian nuratnndeldsunsuuuniseeusufunay
nAusaLazAIIANANA 8871 6.3 6.2 WAz 6.4 nMurlanfinudesneldiuaziuuniseensu
fundu nausauazAuiEnandne egil 5.8 5.8 wag 5.5 aziinuNIIngLNlFRUATILUNIS
goNSUBET 6.7 6.5 uaz 6.3 MUAFU NI lFsuazuuuNsEeNTUBET 6.7 6.8 LAY 6.5
ALY 9T AUUANFNINUsSEaMANRATS 3 F1u 1AnTuINALsouLAYDIHAN LI
ey ansnunfildannuaniunszezineg Snisimuiuasduaseinsndunddifinasenau
nausd LLazmmifﬁﬂmﬂé’wﬂumi%wé’ﬂﬁaumé’umwiwﬁ’u sneidaduaunsutinuaz ndn
dlon A3maiushvnunzanfivinyay wasnsdnvesdsunnsesmdnuazsosiivsluansu
A15NuNTIvIMade U ?’Nﬁmaiﬁmwam%’umﬂﬁ%mﬁmﬂﬁu naud LAZAIUTANANANS
unne1eiuly (Boot, 2005)

%LLuumﬁaam%’wawﬁuﬁy’q 3 é’wuﬁmgﬁummwzmiqﬂﬁLﬁmﬁu AA15E1Ing 5.8-
6.8 Azuu aglunueiUIuNa9iwaN TngasnIunINRAFLA finzuuunseousUTe 3 du

WINAER NUNINIABLATUATLULNITEBNTUAUNGY NAUTARALANTANANAIS BET 6.3 6.2

186



1

wag 6.4 NMunlNNTUTBeelasuAzuUNITEONTUAMUNAY NEUTALaTAINIANANATY BgT

Y

[y

5.8 5.8 Wag 5.5 vaugfinunlannyulduazuuunssensuegil 6.7 6.5 Lag 6.3 nudsu
nunl1n3ldunzLuunssaNT UL 6.7 6.8 War 6.5 Mudy fiadl a2uuAnE1aNNg
Usramdudans 3 du WRntuainaudeusivesranIuniisineiu asnunildanuaniun
spogeneg dnsianuasduaneinsadunidiiuasionau nausa uazauidnandsluns
Famdsfuaunduanensty sauddidadeiunminuaziidadien 3mafusnwinmuingand
Wnzay warnstidnvesdunnsemdnuagsesfiuzluanfuasniuniitiumeaeudae 39
danalvinissesiuaniBudunau ndusa uazanuidnandaunnsisiuly (Boot, 2005)
2. MIvenuvULAzHALWHUTsURaUssIiunsgnuAvasranIuw
onuuvusuTuEA ULy dwiulflumadenifuismaniulesdnmiugodu 80
ﬁ?ﬁlmﬂaaﬂﬁﬁLWJ’]B&&I‘VI@LLVluiSEJSmiEjﬂLLﬁ‘?JENNaﬂ;le 4 sv8r Buann1sld eyedropper tool an
ﬁmﬂgﬂmwéf’gaﬂwmammﬁg@ 4 5¥ey 9N 4 uvaagn (Figure 45 6 and 7) YundaSedildan

'
a0 =

'ej'aul‘tlL%’uluLLsiazizazmiqmmmaamaﬂmw mﬂﬁuﬁwaaawqmawi’fuﬁqﬂmﬂgﬂmw WAL U
msld mixer brush tool auld “@nane” \Hudnlifieg vt wadudnanunsasuildnnnisuesiiy
| ! . Y o a v & a a a
amsluwsiagszeznsgnuivesranIwl (Figure 8) udinanSessaduluuaud suandgeu
dnana uazdiy uld 3 YesdluisdazaudnnaunuszezNsgnUaNaNILI FBBnUAIUATUI
4 sgegnIgnunivemann ulduRusudsuwUY
mﬂ%%’a;pmmé’uﬁuﬁ‘mmﬁwzmmqmm'suaqmamLW\I Al amaniu 91gRanN LA Inen
U USunaunsamanlsinnuazaniduluwdaniun d1undasuunmiussesauaninn a1y
RGB color chart laganandlu Table 2 aanuwuulibHuAgudn1wnilanwasNa1u1501199 U Uy
a v \ | prp | ] a oA v A | a | P
NANLNTIADINIT hAazYeIaTve9919TUNANATINA19VD9F L 8 LALADUNIYDIFVBIMHUTIEU
aniidlndAeaiunan IuNIfeInN1suINTgn Inguus uANNAULUY INNTEAT¥ARRY
a v A v ~ o o & = & |
naaRnIueannsasiousas dvwin 15 gu. X 5 3. Insesdiduyed lnsuvalu 4 99
auANENLAveINanIwl 1SuanNaseu nalidgn waan wazwagniiu lnswsazand wendu 3
SEAUANINAAEINUANINLAASY MIELAIDIInd colorimeter WALBIUAAMISEUU RGB (Table 2)
an v ~ a A a a a ° ' a a
Fnslduiuiieudnuniieyssidiuaugnluniunezsdng Suanmsdiuduiieud
ANNINIATUUURNANLNTFD9NS LAY DII19 VBN UL NBUFANTINUNANIHANAN LN LAWY
YosdveaunuiguaNTalndAssiunanLiNfainIsuInian A nlauieuiuaisiaie
n3utayannuduiusveslsunaunsnnaslsddnuazaduludaniun aslduruiievddu

Nﬁﬂ’]LLW”UQJS@E;J:ﬂaNLL{]J\‘iLﬁ@aGWﬂ’}ﬂuaﬂwa’]@ﬂ"lﬂﬁﬁEJG]']LL@SLLH\“I“UQJS’E)I"IHQI’]

187



Figure 4 Appearance of Coffea arabica cherry cv. Chaing Mai 80 at different
maturity stages: (a) Green (b) Pink (c) Red and (d) Dark red from Khao Kho

Figure 5 Appearance of Coffea arabica cherry cv. Chaing Mai 80 at different
maturity stages: (a) Green (b) Pink (c) Red and (d) Dark red from Chaing Rai

Figure 6 Appearance of Coffea arabica cherry cv. Chaing Mai 80 at different
maturity stages: (a) Green (b) Pink (c) Red and (d) Dark red from Khun Wang

Figure 7 Maturity stages of coffee cherry of Coffea arabica cv. Chaing Mai 80: (a)
Green (b) Pink (c) Red and (d) Dark red from Wawi

Figure 8 Color mixture and gradation obtained from coffee skin color in the color chart
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Table 2 The correlation between maturity stage of arabica coffee cherry, color chart,

RGB, days after flowering and accumulation of chlorogenic acid and caffeine in coffee bean

Maturity stage of RGB Days after | Accumulation of components
Argbica coffee | Color chart flowering in coffee bean (ppt )
cherry Chlorogenic acid Caffeine
R182:G198:B174
young R154:G185:B158 84-98 0.680-0.684 | 0.360-0.561
R136:G165:B136
R173:G150:B127
unripen R164:G126:B97 98-182 0.040-0.635 | 0.415-0.424
R151:G103:B86
R156:G96:B87
ripen R139:G82:B80 182-270 0.628-0.646 | 0.408-0.425
R126:G82:B85
R111:G83:B94 More
over ripen R96:G79:B87 than 270 | 0.659-0.706 | 0.420-0.498
R93:G79:B86 days
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Table 3 The invented color chart for coffee grown in shaded and open areas

Maturity stage Shade Area Open Area
of Arabica Color RGB Color group Color RGB Color group
coffee cherry chart chart
unripen r R175G136:8114 | Greved-orange group R185G175:8139 | Greved-brown
| 174, Moderate group N199, Strong
- reddish brown A Yellowish Grown D
RI58:G108:B92 | Greved-orange group RI87:G160:B127 | Grevedorenge
176, Moderate group 166,
reddish brown B Moderate orangeD
fipen R143:G84:B84 | Grevedpurple group R176:G1158105 | Goededgopidh
183, Moderate red C Moderate red A
18]
R129:G85:B87 | Greyed-purple group R164:G100:8100 | Coedpupesop
187, Dark red A 184, Greyed red A
over ripen R111:G85:894 | Purple group N77, R121:G90:B96 Greyed-Purple
Greyish purple A group N186, Dark
Greyish Red C
w
R100:G82:891 | Brovn group 200, R106:G90:898 | Brown goup N200,
Dark Greyish reddish Dark Greyish
brown A reddish brown A

MIANOUTIFIUAURNIT drukuiievanusulsuail Waneveagngudwuneneld
nsENeUIIANUATRN9509 N13UsEliunsgNuAveINan kA N1ARAUATNUEAN LN
ey Wietui 2 dugieu 2565 Tuguuuvesulad o audideuaziannisinunsngadese

(3M) Jmindiessy Anwasnsguanniunessting uazdaula Wsmdwiu 30 91 (Figure 9)
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Figure 9 Training of assessment of the maturity stage of coffee cherries using color chart
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Figure 10 Model of color chart for Arabica coffee cherries harvesting
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