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Analysis of Flavor Components of Coffee Beans in
Polyethylene and Polypropylene Packaging Materials during Storage

Ha Kyoung Yu'*, Seung UK Lee!, and Jae Young Oh?

!Soft Pack Co Ltd.
’Korea Conformity Laboratories

Abstract Although the global coffee market is growing every year and the demand for coffee wrapping paper is
increasing accordingly, research on the effect of PE material and PP material on the coffee aroma used in the sealant layer,
which will directly contact the product, is lacking. In this study, we studied the change of aroma patterns and flavor mate-
rials by adding coffee to PP and PE pouches. In addition, we observed changes in aroma patterns depending on the tem-
perature and the presence of the deoxidizer. As a result, it was found that the PP type packaging material was slightly
better than the PE type packaging material, but the performance was hardly changed by the material. Rather, the change
in the aroma pattern due to temperature was dominant rather than the material. It is ideal that refrigerated distribution
(4°C) is the best storage temperature and sales are done within a short period of time. Among the indicators, pyridine
was the most suitable material to study and there are many data about pyridine. Therefore, it is expected that the results
can be derived by using pyridine.
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Fig. 1. Estimated annual coffee consumption per capita in Rep-
ublic of Korea.
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Fig. 2. Annual coffee imports in Republic of Korea.
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Table 1. Technical description of green coffee beans used in this
study

TECHNICAL DESCRIPTION
Coffee ICONDOR HUILA SUPREMO 500 BAGS
Availability 12.000 Bags/Year
Origin South of Huila
Altitude 1700 ~ 1950 Meters a.s.l
Variety Arabiga Tipica-Caturra
Shade Guamo and other native species
Harvest Fl:/}lfilrl(l).p:sel{)/}ajril}lll-ljirr}l/e
Fertilization Normal
Preparation Screen 17 up.
High Acidity
Cup Medium body
Dark Chocolate Notes., Citric Flavor
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Table 2. Gas and vapor permeability of casted polypropylene (CPP) and Linear low-density polyethylene (LLDPE) films

Films Gas permeability (cc/m>-24h-atm/25°C) Wapor permeability (g/m>day/25°C)
0, N, CO, 40°C, 90%RH
CPP 3,800 760 12,600 23
LLDPE 7,900 2,800 42,500 36

Table 3. Packaging condition of roasted coffee beans for coffee aroma analysis during storage

Sample Packaging Internal condition Temperature .

. o Sampling days
name material Aroma valve Free oxygen absorber (®)
PP_A PP (¢} X 4, 25, 40 0, 5, 30, 120
PP_AO (Polypropylen) 0 0 4, 25, 40 0, 5, 30, 120
PE_A PE o X 4, 25, 40 0, 5, 30, 120
PE_AO (Polyethylene) (¢} (0] 4, 25, 40 0, 5, 30, 120
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4. NESE M

7Ane] gt A4S THE AFENE R Head-
space® o= AE F4E 918l gas tight syringeE A
siom, AT AME ER1S 93 AFEES st
FAAE B B Bl e MRS Alesl
TH(Table 4).
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A7l )R BAe HA}F (Electronic nose system)
I 71 A2 e Ea ]9k A7t 7] (Gas Chromatography/
Mass Spectrometry, GC/MS)YE AHE-3IA ). £41S 915k A
Z3L 20 mL vialdll AlEE 2 g Yol dE(clamping) &
ARE-8I3A T

AARE o83 e B2 AEE vialollAl 500
rpm o2 WHFSIREA 40°CE fFAISIIL FUT 2EE
200°C Q1 efellr F=URAT. o o ARSRE 7k aE
ARSI oM, <552 10 mL/min ©]%1t}. Syringe purge=
327> §A1% & thermostated tray holder®] &2 % head
space syringeS AFE-5IY 5 mLS FH3IATh 400 AMEH

Table 4. Odor description of index material in roasted coffee

Index material of off flavor

Substance Definition

2,4,6-trichloroansole musty, moldy

2 geosmin woody, green

2-methylisoborneol musty, potato-bin

Index material of freshness

2-methylpropanal spicy
3-methylbutanal malty
2,3-butadione butter, cheese

2-methylbutanal malty
2-furfurylthiol
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A3 (Heracles 11, Alpha MOS)= dual column (DB-5,
DB-1701)°] FID (flame ionization detectors)ll 1A% o] U
om Ag 7 73] WHE HASFATH(Table 5).

GC/MS (7890b, Agilent technologies, USA) ¥4 Alg
o] Iy FEES FES] S1F WHSE DHS (dyn-
amic head space) WS ]—%BPS’&E}Q. 31772 DB-5MSUI
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230°CE 3}t o] =4 7122 HeliumE ARR-3IIT
1 mL/ming] =2 FF3I3th o]3} olUA|= 70 eVel
RoH, BE HA& 351 HHE Z18) 31 TH(Table 6).
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Table 5. Test conditions of coffee aroma analysis using Elec-
tronic nose

Pretreatment condition

Incubation temp. 40°C

Incubation time 40 min

Analytic condition

Injector temp. 200°C
Syringe purge 3 sec
Injection volumn 5 mL
0 _1° _ 0(_1R9 -
Oven temp. 50°C(2s)-1°C/s-80°C-3°C/s
250°C(21s)

Table 6. Test conditions of coffee aroma analysis using GC/MS

Pretreatment condition

Incubation temp. 30°C
Incubation time 15 min
Purging time 15 min
Trapping time 15 min
Drying 5 min
Analytic condition
Injector temp. 250°C
Ion source temp. 230°C
Oven temp. 40°C(2min)-4°C/min-250°C(2min)
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Fig. 3. Discriminant function analysis of different coffee packaging method (PP_A, PP_AO, PE A, and PE_AO) and the storage date

(Day 0, 5, and 30) obtained by Electronic nose system.

Table 7. Volatile compound area of roasted coffee in various coffee packaging methods at 25°C (TIC area: 10%)
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Substance 0 Day 5 Day 30 Day
PPA |PPAO| PEA |PEAO| PPA |PPAO| PEA |PEAO| PPA |PPAO| PEA [PEAO

1 Hexanal - - - - - - - - 1.40 | 1.30 | 0.35 - i
2 Phenol - - - - |015] - [009]| - |690]210(1.80]|1.00| 1
3 1-Methylpyrrole - - - - |0.02]0.07|0.07|0.04|025(028 | 1.1 |0.39| 1
4 3-Methylthiophene - - - - | 0.05]0.03|0.03|0.07|0.11 | 021 | 1.00 | 0.20 | 1
5 Pyridine 1.90 | 1.90 | 1.90 | 1.90 | 1.96 | 2.00 | 2.00 | 2.00 | 0.50 | 1.50 | 1.70 | 1.8 | |
6 2-Furanmethanol 2.60 | 2.60 | 2.30 | 2.30 | 5.03 | 6.00 | 5.17 | 2.20 | 0.60 | 1.90 | 1.80 | 2.00 | |
7 | 2,3-Pentadienoic acid, ethyl ester | 1.30 | 11.1 | 2.00 | 6.00 | 0.20 | 0.30 | 0.15 | 0.10 - - - - l
8 Ethyl bromide 1.30 | 11.8 | 2.00 | 6.30 | 1.25|2.00 | 0.83 | 1.2 | 0.52 | 0.48 | 0.45 | 0.44 | |
9 Furfuryl acetate 2.40 | 2.20 | 2.30 | 2.50 | 3.56 | 4.59 | 3.65 | 2.89 | 1.00 | 2.00 | 1.95 | 1.80 | |
10 2-Ethyl-5-methyl pyrazine 1.20 [ 1.20 | 1.40 | 1.40 | 0.50 | 0.50 | 0.40 | 0.30 | 0.05 | 0.23 | 0.12 | 0.10 | |
11 2,6-Dimethyl-3-pyridinamine 058 | - |028| - 1.09 | 1.00 | 0.89 | 0.23 | 0.37 | 0.39 | 0.20 | 1.00 | |
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Fig. 4. Changes of pyridine in roasted coffee packaged by different materials at 25°C during storage.
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