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A Small Scale Coffee Bean Roaster that Preserves Coffee Quality by Pressure

Regulation
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ABSTRACT

In this research, a small scale coffee bean roaster with the improvement of roasting process
able to produce 1 kg of better quality coffee beans was invented. The designs were that the roaster
could roast coffee beans in hygienic condition, withstand low and high pressure regulation and the
roasting temperature were controllable. The improvement in the roasting process was in the following
manner. During the first period of roasting, the chamber pressure was kept lower than atmospheric
pressure to enhance faster water evaporation than the happened in common practice roasting process.
During the second period of roasting the chamber pressure was raised to be higher than atmospheric
pressure with the purpose of keeping the air inside the roasting chamber for more fragrant roasted
coffee. The optimization of operating conditions revealed that to obtain satisfactory coffee beans, the
optimal pressure, temperature and time of roasting in the first period were -0.132 kg/cmz, 150 °C and 8
minutes respectively. While, during the second roasting period, the optimal roasting pressure was 0.4
kg/cm2 with roasting time 8, 9 and 10 minutes for light, medium and dark roasting. Then the total
roasting times and temperature for light, medium and dark coffee were 16, 17 and 18 minutes and 190,
200 and 210 °C, respectively. Sensory evaluation of the coffee roasted by invented roaster was
compared to that of a commercial coffee, Lung Nher. The results showed that the aroma of all coffee

roasted by the invented roaster was more acceptable.
Keywords: Roasted, Coffee bean, Sensory testing

unAnga

mu%"ﬂﬁlﬂumsaammuLLﬂ:ﬂ%’Uﬂ;dmzmumiﬁﬁL;Jﬁ@mLLWIQMNLLiﬂ Lﬂumimuqumm
AWNFININIANNARLTTLINA LNTILLTINITLRAIMNRANIN 1AL5INIINITAIBUUUNG was 19N
q89 L‘flumimuqwmmd’maamsﬂ”ﬂﬁagluﬁadﬁgandwmmd’umsmmﬂ VNBTILANLAL AN
muluszuy a@miggfyLﬁﬂﬂﬁﬂmzmwmsﬁaLﬁ'aslﬁ”l,@”sm”umaamsﬁamuﬁaami IINNIANBINUIN
d' v > (2 . & s n' (2 d' o A 6 v
FA1EN M I sanmun e ldnINNARNIRINIEAY FUAUNNIIAILANANNGRN -0.132 11T Tayles

LA UMINMIWIG 8 UIN LLazmquqmm‘]ﬁ"LajLﬁu 150 “of BRIAINIUHANITANNEANINTNIZTEAU 15N

1" a_ a a o a o a o o
MAITIIAMINTINMIANWNT ATSIAINITNANRATHILNIUEU ANITNLIRLINBATANRAT TNV NVATIUWILET 8. TNUNIUFY
2.4A313N 73140

Lecturer, Department of Food Engineering, Faculty of Engineering at Kamphaengsaen, Kasetsart University, Kamphaengsaen,
Nakhon Pathom, 73140, Thailand.
Corresponding Author: Tel.034-281-098, Fax.034-281-098, E-mail address: fengchi@ku.ac.th



113813 maasazina lulad un1TngsunyaIMans 17 3 aUun 3 2557 65

Lﬂﬁ'ﬂuuﬂaamiﬂ’mqu Wuanuawd 0.4 U135 laaf nsadan aadalldn 8 w1 MIAINa1d Arda L

a a < o L, a a A < o < o 2
an 9 UIN LRTNITAIVY ﬂ?@lavl,l]aﬂ 10 N DI 1%ﬂ5$ﬂ3%ﬂfl'§ﬂqaau AINKTN LS AAILVA SL“ITL'JN{L%T]'W

ANNAANWNNIANG 16 17 WAz 18 UN LLa:stqm%n“ﬁﬁmquluﬁ'&ﬁ'ﬂﬁa 190 200 waz 210

ANNEIAY LUBNRNIIZNTANVAILNAANLANIRINIZAVINNNNTNARDI NINARDUNWUTEININNT NU

f@qﬁumdmsﬁw “MUNFILAUD” WU Tuilrannasay luisasvasnanvadiuaaniuwen Qﬂ@aaﬂﬁ

o e _a e A & o < 4 v o
miﬂamulu’mq@ua’mmsmaaa 4NN IANAVNINIFIN NIFINIZAUNITN PINDANNDINU NI

UiudpnmsdudanmuniesamsgaLionauneusadiuaaniu

Ard1a: NM13A7 NN MINARAUNIILUIERINENEE

AN

N3zUIUNIIAINIUN (roasting) 1w

& P a & g a
JuaannibilumInaamunlagluiuaanit 9013
WiadJATernaadinisunda pyrolytic  reaction
(AT8, 2538)
A a X & -
29RUTzNaUMILARLAAY mﬂuumﬂmaqmaﬂ

vunalddnisidfanulas

niavldenafind fissunariiied fisen
polymerization wiaundUaadane
msuoulasanlad waz arsszwodisoanunin

° a cd a X Aaa
IBIBAIN IWQLNQ?V\Lﬂ@T%QWﬂﬂQﬂ?ﬂW

(2 (2
=)

polymerization #138n91 malanoidins &1¥uHad%
v iduanss vhliAedlununsenani
U381 pyrolytic reaction Ahadugsinldiia
mIga1edizas niaaaalsiauin ldasluians
&N szmndne Adnfunemdufintvasninle
NuW (guns, 2549)

lunsggifunauzasnmundiulng un
nnszuawmisaLiiafionisuen lnsduaswsads
fn3ssnppasan i ldifianansasniun 54
ﬁadﬂ§Uﬂ§0ﬂ53U1uﬂﬁiﬂdiﬂﬁLLWI@Eﬁ»’]i:UUﬂ’]i
AILANAMNAULIINTY Gﬁdﬁm;u”uwﬁmﬁmeﬁﬁ
ANURAINAIHNNT % HEAA T NIUNIREHE
TaLanLaztanasd19nwlwuivradanugzaInle
nuilaa argniaiiu nauvasniun Fadu
ﬁ%ﬁﬁlﬁﬁuﬁﬂﬂl“ﬁ@w@auk}Lﬁaﬂsﬁa W12 MU
NIWNIZUIBNITA Gjﬁﬂﬁl,ﬁ@msgfyﬁﬂﬂﬁu
WRZIRTNA A48 sﬁaqmmwﬁaﬂmufluﬁaiﬂ
1}1f\i”ﬂﬁ;juﬂnﬂ@i”aamﬂumsﬁumLLW Gyaiad,
2546)

mafauuudnd unmsaaluszuuila
vlajﬁmsmuqummﬁu %uﬂumm@;%ﬁa vl
qzyLﬁﬂﬂﬁluﬁaﬁwmg’fnnﬁﬂmmiaaﬂuumm:
ﬂ%ﬂﬂ?dﬂ’]iﬂd’lLN&@ﬂ’]LL‘V\II@ﬂﬂ’]iﬂ’)uq&lﬂ’)’]&l@vu
%amsmuqumm@”ummmmﬂa@migzyl,ﬁﬂ
naunvasmunle lasmsansnlewanizildlu
maswsanun Waldanneildlundssszau
Senudantunildarnnisnasss un
Wisuisugmnw AUIandun1anaa (muw

MMua) EITMINaFeUNIIzE MR

4 a s
ailnsnbuazIans
190AU
v

IfindanunasWuslsdadnauia
MUNAULAZLUAANTULANAILRINIRINTZAL(AD
2aU,NA19 LAZLTN) ﬁiﬁ?ﬂﬁﬂuﬁamaa“ﬂ'nl,mgam
wa” lagiiuinsuaudaniundulugwaiadn
(Fryne) awia 9x12 43 ludSunmgaas 1
nn. LL@zLﬁU%’ﬂmvﬁﬁqm%Qﬁﬂs:mm 24 “e5
alnyah
aunsn

& Al

qﬂmmw’tﬂumsmnaauqmmw
A208N1ILAZIAAILNANI IR W D LA ALAT AT
A3man(Sartorius, Model QS 32A-V2, Germany)
lA309T9RN8R (Sartorius , LC 42005,Germany)
fininas 500 ml (Bomex ,Borosilicate glass
500ml) iA3esiagmngd (Ebro, Model TTX 100,
Thailand) n3zyangn1e  (Nikko, Model
ALASKA SMS 0350, Thailand) gdauansamw

(Binder, Model FD 53, Germany) Wa 1038430


http://www.coleparmer.com/Product/EBRO_Compact_Food_Thermometer_with_remote_probe/EW-91210-35

113813 maasazina lulad un1TngsunyaIMans 17 3 aUun 3 2557 66

AR spectrophotometer (BYK Gardner Spectro-
Guide , North America)
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Figure 2 Components of the roaster
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Figure 4 Cool down chamber
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Figure 8 The comparison of A\E at difference pressure (light roasted)
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Table1 Color value between the experimental and standards raw material at light roast level.

Factor
Product
L a* AE
Standard 9.52+0.99" 5.68+0.53° 6.70£0.97°
(0.2 kglcm?)  9.610.99° 5.1240.46 " 5.49+1.51"° 1.34

(0.4 kglcm?)  9.85%0.92° 5.88+0.88" 6.86%1.17" 0.42

(0.6 kg/cm?)  8.37+0.29 " 6.42+0.46 " 6.16+0.36 "

1.47

* The same letters in vertical show no statistically significant difference (p <0.05).

* Data in the table is a comparison of the three pairs of raw materials (0.2 kg/cm?) (0.4 kg/cm?) and (0.6 kg/cm?).
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Figure 9 The comparison of A\E at difference pressure (medium roasted)
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Table2 The comparison between the experimental and standards raw material at medium roast level

Factor

Product
L*

b* AE

Standard

(0.2 kg/cm?)

(0.4 kg/cm?)

(0.6 kg/cm?)

2.6740.62° 3.55+0.76" 3.12+0.57°
3.59+0.41° 2.51+0.31° 2.36:0.41° 159
2.57+0.35" 3.37£0.65" 3.50£0.62°  0.43

4.55+0.76° 3.38+0.95" 2.91+1.72°  1.90

* The same letters in vertical show no statistically significant difference (p <0.05).

* Data in the table is a comparison of the three pairs of raw materials (0.2 kg/cm?) (0.4 kg/cm?) and (0.6 kg/cm?).
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Figure 10 The comparison of A\E at difference pressure (dark roasted)
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Table3 The color value between experimental and standards raw material at dark roast level

Factor

Product L* a* b* AE

Standard  1.16+0.1571.38+0.33 1.1920.37"
(0.2 kglcm?) 2.02+0.451.97+0.54 1.66+0.46°1.09
(0.4 kg/cm?) 1.48%0.3171.6020.49 1.07+0.58°0.39

(0.6 kg/cm?)  0.89+0.09.54+0.13 0.44£0.21°1.10

* The same letters in vertical show no statistically significant difference (p <0.05).

* Data in the table is a comparison of the three pairs of raw materials (0.2 kg/cm?) (0.4 kg/cm?) and (0.6

kg/cm?).
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Table 4 Points on comparison of roasted coffee beans at light roast level.

Factor

Product
Color Aroma Flavor Average

LN 7.38£1.03° 7.67£1.17° 7.36+£1.00° 7.48+1.07°
PP 74241137 7.78£0.97° 7.21£1.06° 7.45+1.08"

* The same letters in vertical show no statistically significant difference (p <0.05).
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4.2 HAMILANIUMIRATIIZALAINGS
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Table5 Points on comparison of roasted coffee beans at medium roast level.

Factor

Product

Color Aroma Flavor

Average

LN 8.24+0.80° 7.87+0.99° 7.91+1.10° 8.01+0.98"
PP 7.62:0.89° 8.18+1.01° 7.24+1.11° 7.69+1.06"

* The same letters in vertical show no statistically significant difference (p <0.05).
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Table6 Points on comparison of roasted coffee beans at dark roast level.

Factor

Product

Color Aroma Flavor

Average

LN 7.73£1.23" 7.31£1.12° 6.49£1.08° 7.18£1.25°
PP 7.91+1.08" 7.86+1.13° 7.04+1.22° 7.67+1.20°

* The same letters in vertical show no statistically significant difference (p <0.05).
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