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About Coffee
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« The legend of Kaldi ZrC|e| #M
A goatherd, Kaldi, stumbled upon romping goats that
ate red cherries (coffee), and then he ate the cherries

and felt a stimulating effect.

« The legend of Omar 2otz 90| XM
An exiled monk, starving, Omar felt rested after eating a

red cherry (coffee) being eaten by a bird.

* The legend of Mohammed 2 gtotEo| F-M
A progenitor of Islam, Mohammed, heard that a red
cherry (coffee) can cure his disease from the angle

Gabriel appearing in his dream.
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About Coffee . Ethiopia (Kaffa) — Yemen (Mocha) — Saudi Arabia (Mecca) —
Turkey (Istanbul) — Europe (Netherlands, France, UK, etc.) —
USA (from UK)

- Yemen — Netherlands — Sri Lanka, India — Indonesia

- Netherlands — France — Madagascar — Latin America
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About Coffee

Coffee

AN (AWN-=AF)
Outer skin (Exocarp)

=0
85 Sliver skin
Coffee bean

IS (FiH)

pulp (Mesocarp)
MIXIME (Wit L
Parchment (Endocarp) Endosperm
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Centercut




About Coffee

Coffee cherry
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The Family Rubiaceae
(2= ML

Genus

Coffea —
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Variety
Native varieties
Species (Typica, Bourbon, etc.)
: Hybrid varieties
ca .
Arabi (Mundo Novo, Catuai, etc.)
Mutation varieties |
(Caturra, Pacas, Cera, etc.)
Canephora Conillon, Guarini, Robusta
Liberica

Arabica

Robusta Liberica/
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About Coffee

« Coffee belt
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About Coffee

- AEA 7| 2: 15 ~ 24 °C (0f2tH|Z})

- Of2tH| 7} D X|CH (1000m ~ 2400m)
- 2EAEE HX|CH
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» Processing methods

About Coffee

Harvesting — | Pre-cleaning
i Strong sourness i
Strong sweetness & body Clean & delicate tastes
SIS Reception R fleiver Destoning
v v
Dry method Pulped natural Wet method Hulling
v v v v
Separation Polishing
y y y
Pulping Size Grading
! y
Mucilage Gravity
removal separation

| EATHY) |
— Drying

(Sun drying or Artificial drying)

Color sorting
'
Packing
'
Storage
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Coffee Roasting

1. Roasting
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Drying phase

Roasting phase

Coffee
Roasting

Cooling phase

Drying Roasting Cooling
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Roasting

Gold 15t pop Medium dark  Dark
Unique flavors
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Coffee
Roasting

Roasting

Turning point

1st temp. down 2" temp.

n down

jection

Condition Drying phase First popping Second popping
Reaction Endothermic reaction Exothe_rmlc Endoth_ermlc Exothermic reaction
reaction reaction
Color Green | Yellow Cinnamon Light brown Medium brown Dark brown Black
Odor Green | Sweet | Sweet + Sour Sour Sour + Unique Unique Decrgeasm
Shape Origin Shrink Swelling Swelling Stop
Weight loss 12~14% 18~25%

-
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Table 1 Chemical composition of green coffee

Component Arabica® Robusta® Constituents

Soluble carbohydrates 9-12.5 6-11.5

Monosaccharides 0.2-0.5 Fructose, glucose, galactose, arabinose (traces)

Oligosaccharides 69 3-7 Sucrose (>90%), raffinose (0—0.9%), stachyose (0—0.13%)

Polysaccharides 34 Polymers of galactose (55-65%), mannose (10-20%), arabinose (20-35%),
glucose (0-2%)

Insoluble polysaccharides 46-53 3444

Hemicelluloses 5-10 34 Polymers of galactose (65-75%), arabinose (25-30%), mannose (0-10%)

Cellulose, 3(1-4)mannan 41-43 32-40

Acids and phenols

Volatile acids 0.1

Nonvolatile aliphatic acids 2-2.9 1.3-2.2 Citric acid, malic acid, quinic acid

Chlorogenic acid 6.7-9.2 7.1-12.1 Mono-, dicaffeoyl-, and feruloylquinic acid

Lignin 1-3

Lipids 15-18 812

Wax 0.2-0.3

Oil 7.7-17.7 Main fatty acids: 16:0 and 18:2 (9,12)

N compounds 11-15 Palmitic  Linoleic

Free amino acids 0.2-0.8 Main amino acids: Glu, Asp, Asp-NH,

Proteins 8.5-12

Caffeine 0.8-1.4 1.7-4.0 Traces of theobromine and theophylline

Trigonelline 0.6-1.2 0.3-0.9

Minerals 3-54

From Belitz et al. (2009)

#Values in percent dry-weight basis




Coffee
Roasting

Green bean

Roasted bean

Component
Total (%) Soluble (%) Total (%) Soluble (%)
Sugar 10.0 10.0 18.0 ~ 26.0 11.0~19.0
Carbohydrate
Others 50.0 - 37.0 1.0
Lipid 13.0 - 15.0
Protein 13.0 4.0 13.0 1.0~2.0
Mineral 4.0 2.0 4.0 3.0
Chlorogenic acid 7.0 7.0 4.5 4.5
Acids
Organic acid 1.0 1.0 2.35 2.35
Trigoneline 1.0 1.0 1.0 1.0
Alkaloids .
Caffeine 1.0 1.0 1.2 1.2
Carbon dioxide - - 2.0 trace
Volatile
compounds Incense _ ] 0.04 0.04
component ' '
Phenol - - 2.0 2.0
Total 100 26 100 27 ~ 35




Coffee
Roasting

0 T | T T T . T T R
0 10 20 30 40 50 60 70 80 80 100
A Storage time [days]

== Methanethiol —+— 2,3-Butanedione —“— 2,3-Pentanediones

—+— Total-PA =%+ Methanethicl, Ref. - - Total-PA, Ref.

Figure 1. Kinetics of odorants contributing to the aroma freshness of roasted coffee
during storage in non-air-tight packs (peak areas are given as % relative to the
starting values; Ref. = reference sample)
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Colorimetric Sensor Array (CSA)

Colorimetric
Sensor Array
(CSA)

1. CSA &7
2. CSA glg|
3. CSA A|AH
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Colorimetric
Sensor Array
(CSA)
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Colorimetric
Sensor Array
(CSA)

» CSAQ| &g

=o|H SHE 0[8dts WAZR e el 2hetits 7|HHo
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Lewis (e~ pair) Donor - Acceptor| [~ 80
Iy !

Bronsted (proton) Acid - Base e

CSA +  AH

Salt Bridges | 49
‘Charge - Transfer’
n—n Complexes [
Hydrogen Bonding | 20
Dipole - Dipole L

van der Waals | MAIR

Figure 1. Intermolecular interactions on a semiquantitative energy
scale.
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* PCA(Principal Component Analysis, /4
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¢ PCA(Principal Component Analysis, &4

« Z™dE&(Principal Component, PC)
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* PCA(Principal Component Analys

« FdZ(Principal Component, PC)
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* PCA(Principal Component Analys

« FdZ(Principal Component, PC)
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* PCA(Principal Component Analys

« FdZ(Principal Component, PC)
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» HCA(Hierarchical Cluster Analysis, 7|
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o =& #1 - Prediction of key aroma of coffee using CSA

Food Chemistry 240 (2018) 808-816

|

FCOD

CHEMISTRY

Contents lists available at ScienceDirect

Food Chemistry

journal homepage: www.elsevier.com/locate/foodchem e

Prediction of key aroma development in coffees roasted to different degrees @Cmssmrk
by colorimetric sensor array

Su-Yeon Kim™‘, Jung-A Ko®, Bo-Sik Kang™", Hyun-Jin Park™"

2 Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University, Anam-dong, Seongbuk-gu, Seoul 02841, Republic of Korea
® Department of Wine and Coffee, Daekyeung University, Jain-myeon, Gyeongsan-Si, Gyeongbuk 38547, Republic of Korea
< World Institute of Kimchi, Gwangju 61755, Republic of Korea

CSA &8




Light Medium Medium-dark Dark

Fig. 2. Difference images of CSA for coffees roasted to different degrees.
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Principal component 1 (55.03%)

Fig. 1. PCA score (a) and loading (b) plots based on the concentrations of volatile

compounds.
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o =& #2 - Prediction of warmed-over flavor in cooked
chicken by CSA

Food Chemistry 211 (2016]) 440-447

Contents lists available at ScienceDirect

; CHEMISTRY
Food Chemistry
journal homepage: www.elsevier.com/locate/foodchem T
Prediction of warmed-over flavour development in cooked chicken @msmm

by colorimetric sensor array

Su-Yeon Kim®', Jinglei Li*“', Na-Ri Lim ?, Bo-Sik Kang "*!, Hyun-Jin Park**"

# Department of Biotechnology, College of Life Sciences and Biotechnology, Korea University, Anam-dong, Seonghuk-gu, Seoul 02841, Republic of Korea
B HiBi0 Co., Ltd.. 903, Jungang Induspia 2, 144-5, Sangdoewon-dong, Seongnam, Gyeonggi 13201, Republic of Korea
“College of Biotechnology and Food Engineering, Hefei University of Technology, Hefei 230009, China
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o = #3 — Classification of different extraction coffees

by CSA

Sensors & Actuators: B. Chemical 275 (2018) 277-283

Contents lists available at ScienceDirect

Sensors and Actuators B: Chemical

journal homepage: www.elsevier.com/locate/snb

A colorimetric sensor array-based classification of coffees R |

Check for
: o : Ee updates
Su-Yeon Kim*, Bo-Sik Kang" '

 World Institute of Kimchi, Gwangju 61755, Republic of Korea
P HiBiO Co., Ltd., 903, Jungang Induspia 2, 144-5, Sangdaewon-dong, Seongnam, Gyeonggi-do 13201, Republic of Korea




Fig. 2. Difference images
of CSA for ground (a),
espresso (b), and aero-

press (c) coffees.

CSA &8

ALAC AMDAC RLAC

Fig. 2. Difference images of CSA for ground (a), espresso (b), and aero-press (c)

coffees.
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Fig. 3. PCA score plots based on the CSA responses.
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