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Abstract

The roasting process development of arabica coffee bean of Royal Project Foundation
was aimed to find out roasting level identity for each area, study on the properties of selected and
commercial roasted arabica coffee bean and study on the attitude of entrepreneur and consumer
toward coffee of Royal Project Foundation.

The suitable areas for each roasting level were investigated. The bean from Pa Meang
development center (1,000 — 1,200 meter above sea level) was suitable for light roasting, bean
from Intanon development center (1,000 — 1,200 meter above sea level) was suitable for light to
medium roasting, bean from Huay Pong development center (800 - 1,000 meter above sea level)
was suitable for medium roasting, bean from Teen Tok development center (800 - 1,000 meter
above sea level) was suitable for medium to dark roasting and bean from Pa Meang development
center (800 - 1,000 meter above sea level) was also suitable for dark roasting.

The comparisons with roasted coffee bean of Royal Project Foundation and commercial
roasted coffee bean were found that the L*, a*, b*, moisture content, total soluble solid content,
sugar content and total acid content for medium roasted coffee bean were significant (P<0.05)
while caffeine content was not significant (P>0.05). Both of them had volatile elements in furans
and pyridines group. However, the L*, a*, b*, moisture content, total soluble solid content, sugar
content, total acid content and caffeine content for dark roasted coffee bean were significant
(P<0.05). Both of them had volatile elements in furans, pyridines and pyrroles group.

For consomer behavior study. It was found that the reason for buying was taste
satisfaction. Frequency to buying coffee product was rarely and the most of them bought grinded
medium roasted coffee. The average of satisfaction level of consumer in households for color,
flavor, coffee bitterness and acceptance of the product were at very like level while acidity tests
was at moderate level.

For coffee shop entreprencurs behavior study. It was found that the most of them were
stand - alone style with seat to service and also sale was less than 100 cup per day. Frequency of
buying coffee bean was 1 - 2 times per month and bought more than 3 kilograms. The alternative
coffee products had 6 - 10 lists and the other products as tea, coco and soft drink. The reason for

buying roasted coffee bean was to make drinking. The most of entrepreneur decided to buying for



yourself with test product before decision and bought roast coffee bean from company or factory.
The most important decision to buy coffee beans was taste of coffee. The average to satisfaction
level of consumer in the coffee shop for color and bitter were at very like level, flavor and
acceptance of the product were at moderate level while acidity of coffee was at less like level.

The suggestion to quality improvement for coffee bean of Royal Project Foundation

should make more flavor and reduce the bitter and acidity taste.
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(A) Green bean (E) At 2" crack

(B) At 6 minutes (F) 10 second after 2" crack
©) 1" crack (G) 35 second after 2" crack
(D) 1 minutes past 1" crack (H) 55 second after 2" crack
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2. NTAFATN (Citric acid)
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- Copper sulfate pentahydrate (CuSO,.5H,0) - Acetic acid Y93 MERCK
- Sodium potassium tartrate (KNaC 1O 4H20) - Succinic acid U939 FLUKA
- Sodium hydroxide (NaOH) - Citric acid Y99 FLUKA
- Zinc acetate dehydrate (Zn(O,CCH,),(H,0),) - DL-Malic acid Y94 FLUKA
- Potassium ferrocyanide (K4Fe(CN)6) - Oxalic acid dehydrate Y99 RIDIAL

- Methylene Blue Index - Tartaric acid Y93 FLUKA
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1.2 M5UN (Aging)
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1.3 M52 (Roasting)
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1. Cinnamon roast (UUUDULYY)
2. American roast (LL‘]J“UE)L?J%ﬁJu)
3. Full city roast (U1 1naNa - 193)
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Spectrometry (GC-MS) (GC 7890 Agilent Technologies, USA)
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1| szaunaulusm , , Y ) )
goU 9oU naN naNg 11y naN 11y naN naNg 1
L4 250+0.53* | 2634052 | 1.75:046 | 2.00+0.76 | 2.13+0.83 2.50+0.53 2.130.83 | 2254071 | 225071 | 2.13+0.64
2| szaunaulum , \ ,
DU DOU NAN NAN NAN RN NAN NaN NAN NAN
Do 2758046 | 2.63:052 | 225:1.04 | 213064 | 2.000.53 2.63+0.52 | 2.25:071 | 238074 | 2.13x0.64 | 2.13+0.83
3 | szaunauludie , , , ,
90U 9oU naN naN naN 90U naN 90U naN naN
- 1.00£0.01° | 1.00£0.01° | 1.50+0.53" | 1.25:046" | 1.132035" | 1.5040.53" | 1.132035" | 1.3820.52" | 1.00£0.01" | 1.13+0.35"
4 | anuilunsa ) ) ) y ) - 3 ) ) )
Y 13y 1y 13y 1y 193 1y 13 1 1
2 2754046 | 2.75£046 | 225%071 | 2.50£0.53 | 2.25:0.71 2254071 238052 | 2.13+0.64 | 2.50:0.53 | 2.380.52
5 | e , , , , ) )
DU DOU NAN AN NAN NAN RN NAaN 29U 29U
N 3.83£0.75° | 3.67£1.03% | 2.67+1.03™" | 233£1.03% | 2.00£0.63° | 3.17x0.75™ | 3.17x0.75" | 233x0.82% | 2.50+1.52™ | 2.00+0.63"
6 | ANurOUNAY ) )
Uod Uy 1hunans un un 1hunans 1hunans un un un
- 4.88£035" | 4.88+035" | 4.38+0.52" | 4.50+0.53° | 4.63+0.52° | 3.75+0.89" | 4.38£0.52" | 2.880.83° | 4.38+0.74" | 4.50+0.76"
7 | ANUFRUIAVIA v 4 o 4 y Y o " 4 Y Y
vouhge vouhge oy 1oy voohga Yoy oy 1una 1oy 1oy

MGG * AUNDY + ANTOUUUNIATIU

v o v Ao o 1 9 = o A 1 Y 13 o AA 1 @ oA
@1aamgimmmﬂqyfﬂmfmmmawm&aiuummamumu@mm@ﬂu HaAUIUAINTIANULANA N UO 8193

v o

HedAynann (P<0.05)

6S



60

A5 19N 17 uaasnannniaulszamdudavesniudaszauna1anyan
9 a Y d' [ A ] ] 1 d‘ Y 2
Anaaeuyn Inmazuuumasszaunauludn agluwgia 1.38 - 2.63 MAzLUURAYIZAUNAY
Tum oglurie 1.75 - 2.63 mazuuwmdeszaunauludie oglugie 2.00 - 2.75 Amnzuuu

= I ' ' 1 a X ] '
MagvoInNilunsa 8glueia 1.00 - 1.50 mMazunwnagieniui agluyie2.13 - 2.75
AAZUUUNAIANNFOUAIUNAY 04 11UF9 2.88 - 4.13 AIAZLULINAIANUFOUATUTAWIA
981149529 2.88 - 4.88
1 o A I 9 2 a 1
wud1 szaunauluding anudunsa anureuAunauuassamIAlunaas

Jd o 1 ) o a

AUINAUIA WUIIVANNUANAINNUBE N Tad1AYN19TDA (P<0.05) Tagnunvoq

d o { o J a 7 o
fjquJ‘Wﬂ\I‘Lﬂ"l au@ﬂﬁigﬂﬂﬂﬁ'lﬂ\lq\i 1,000 - 1,200 a3 LlﬁgﬁuﬂWGMUY’l au‘wuuwﬁimu
] 9 A ] @ J o
ﬂ’J'lm:jfiliﬂﬂﬂ’J'l 1,200 mmﬁmm%aumumuagimmumauum uagmgmleumgruﬂwmum
) T o ~ ) a w o &
W’JEJI?J\WI?%@U?]’J'I?J’QQ 1,000 - 1,200 U1 llﬂ’Hll“]f@’ﬂﬂ'luiﬁ'“lf'l@ﬂgsluﬁgﬂﬂ"]fﬂﬂll'lﬂ ANUU

A A4 < > A ¢ o v oA o
wunrzanlumsalszaunal Ao AUINAU Ti’JEJIﬂ\Wlig@]“Uﬂ'JHJ’QN 1,000 - 1,200

=

~ o A v < Y 9y g v a
was Fauszaunauludinluszavesy vazanudunsaluszaumudluszaunmusay

YOINWNAITLALNA



4 a 4 v W o 7
M99 18 Naﬂ15’JLﬂi'l$Wﬂmﬂ1W‘1/]1\1']J§$€‘TW]?{3JNﬁ"’UENﬂHLWﬂ’Ji%ﬂTJﬂ@N 7 L"’Isljll (Medium to Dark)

4" d‘ﬂ A\l dl =S \J v A a 4
Y o WHUNANY 'IJHNEN AUADN ONUN ‘ﬁ'JfJI‘]JQ DUNUUN
a1y
STAUANNGE (MA3) | 800-1,000 | 1,000 - 1,200 >1,200 800-1,000 | 1,000-1,200 >1,200 >1,200 1,000-1,200 | 1,000 - 1,200 >1,200
L4 1.63+0.74% | 1.88+0.35 1.63+0.74 1254046 | 1.63£0.74 | 1.88+0.64 1754046 | 1.75+0.71 1.50+0.76 | 1.38+0.52
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. fidnmn {hdies fAuan 919U walil dunuui
aay
S2AUANNGI (AT) | 800-1,000 | 1,000 - 1,200 > 1,200 800 - 1,000 1,000 - 1,200 >1,200 > 1,200 1,000 - 1,200 | 1,000 - 1,200 > 1,200
L4 1.9240.67* | 1.83+0.72 1.67+0.78 1.67£0.65 1.42+0.67 1.6740.65 | 1.50+0.80 | 1.58+0.67 | 1.75+0.62 1.50+0.52
1| szaunauludim . ) ) )
nNag nag nag nNag Y nag &Y 1 nag R
L 2254062 | 1.92+0.79 2.08+0.79 2.00+0.85 1.58+0.67 1.9240.90 | 1.92+0.67 | 2.00+0.85 | 1.83+0.72 1.42+0.67
2 | szaunaulum y )
nag nag nag nang 13 nag nag nang nag Y
Vs 1.75£0.62 | 2.08+0.67 1.92+0.79 1.92+0.79 1.67+0.78 2.00+0.74 | 1.75%0.87 | 1.92+0.67 | 1.92+0.79 1.42+0.51
3| szavnauludie )
nNag nag nag nNag nag nag nag nag nag R
< 2.08+0.90 | 2.58+0.79 2.58+0.51 2.75+0.45 2.83+0.39 2754045 | 2.67+0.65 | 2.25+0.75 | 2.42+0.79 2.50+0.80
4 | anwdlunsa , , , , , , . .
nNag 00U 00U 20U 00U 00U 001U nag 00U 00U
P 1.58+0.67 | 1.75+0.75 1.58+0.67 1.42+0.67 1.42+0.79 1.67+0.65 1.58+0.67 | 1.67+0.65 | 1.50+0.67 1.42+0.67
5| tionu ) . ) ) p Y )
13 nag LY 13 13 nag 13 nag 13 13
N 2.42+1.08° | 2.83x0.83% | 2.83x0.72% | 3.00£0.85™ | 2.50+0.80" | 3.17+0.83" | 2.33:0.89° | 3.58+0.67" | 2.67£0.89" | 2.42+0.79°
6 | anuyeunau )
170 11unang 11unang 11unais 170 11unang 11unang 10y 11unag 110
| 258131 | 2.75+1.14 2.75+1.14 2.83+0.94 2.50+1.24 2.83+1.19 | 2.25+1.14 | 3.83+1.11 | 2.83+1.19 2.67+1.37
7 | anusRUIAIA )
1unana 1hunans 1hunans 1hunans 110 1unans 110 108 1hunans 1hunans

MGG * AUNDY + ANTOUUUNIATIU

v o v Ao o 1 9 = o A 1 Y 13 o AA 1 @ oA
@]’JﬂﬂEﬁﬂTkﬂENﬂQ‘H“ﬂﬂWﬂﬁJﬂWJstlJfJiJ”ﬁGlu!,lﬂ’JLﬂfl’JﬂuT]LmﬂﬂNﬂu HaAUIUAINTIANULANA N UO 8193

v o

HedAynann (P<0.05)

€9



64

M13190 19 naasnamIwn s IulsgamdudavesniunasEAUITy Wy
Y a Y d' [ A ] ] 1 d‘ [ A
AnadouFulvmazuuumasszaunauluding ogluaig 1.42 - 1.92 MazuuuRagszAUNAY
Tun oglurie 1.42 - 2.25 mazuuwmdeszaunauludie oglugie 1.42 - 2.08 Anzuuy

= I ] ' 1 a Li’ ] [
masveanNuIunsa oglur192.08 - 2.83 aazuuumasienul ogluyie1.42 - 1.75
AAZUUUNAIANNFOUAIUNAY 04 1UFI 233 - 3.58 AIAZLULINAIANUFOUATUTAWIA
98119249 2.25 - 3.83
' o A o A o A v < &
wu sgaunaulushn szaunaulun szaunaulunle anwiunse uaziion

A v o W a

1 J v ] 1 [ 1 a
Tunaazquéimuna lutianuuanasnuedelived Ay nedda (P>0.05)

A a A Y A Aa ' o I A v o W aa
1H9I9INTINIANUFOVAIUNAUNNANVUANAIN D1 NTsd1AYNINA DA

Jd o A A [ AAa o ' A o
Tagnmulveaguanaug 1 ulsanszauauga 800 - 1,000 WAT 4011UIT89 91V NNTEAD

1 d v a P o 1 1
ANFININNIT 1,200 AT LA FUINAUTT DUNUUNNTZTAVANUFININAT 1,200 10A5 133
ANuuaAnaNnueseiiodiany 9 liamsannsands@masssimunzanlunisng

@ 9 Yo & =2 o a 2 @ ] I ¥y A
539]‘]_”,61]11“1@ ANUU WMNTNATDUBTUN 3 m@ﬂNLﬂuﬂN‘ﬂ 2
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q‘ a 4 (% o [ 9
M1319% 20 wammmawwgmmw‘vmﬂizm‘nmmﬁmmmuwmm/\lmnﬂ‘umm (Dark)

¥y A
ATIN 2
A A= oA ' a ¢
. WUNADE e GRNTIN UNUUN
e =
3ZAVANNGI (11A9) 800 - 1,000 > 1,200 > 1,200
' 1.500.53* 1.30+0.48 1.30+0.48
1 szavunauludm ) ) )
S0 Y iV
L4 1.80+0.63 1.90+0.32 1.60+0.52
2 szaunaulum 5
nan naN 1
. 2.1 1.30£0.48 1.90+0.57 1.50+0.53
3 seaunauludie ) )
1 naN 1
B 2.80:£0.42 2.70+0.48 2.20+0.79
4 RRRVITLEES , ,
GL) GL na
2 1.70+0.82 1.40+0.52 1.80+0.63
5 IR )
nan Y naw
\, 1.3040.48" 2.10£0.57" 2.504+0.53"
6 ANUFBUNAY y
WNNga N N
_ 1.50+0.71" 1.80+0.79 " 2.40+0.52°
7 ANUFDVIABIA ;;
MNNgA N N

WUOINE * AUNDY + ANTEUVUNIATIU

v @ [ Ao o 1 9 =1 v A [ o ] A
@]’J’@ﬂ‘lel’imy”I’eNﬂi]‘H‘VIﬂ”lﬂ‘lJﬂ”l"ll’rNGU’em"aﬂlmm’JLﬂEJ’Jﬂummﬂ@]Nﬂu HaaaIudunny

@ [

ANULANANNNUBE T sd AN DA (P<0.05)

)

v ' 9 H f
M15199 20 uaasnaM N NmulszamdudavonuasEAuEuATIN 2 nu
o o, o & v S X !
syavunauludin szaunaulun szaunauludie anuiunsa vazitonul luunay
J v ] 1 [ 1 v o w aa
quériaua lulianuuanasnuedeiiiedAgynedda (P>0.05)
4 a A a 1 J v 1 1 [
HENTUIAMNFOUMUNAULAZ AR IUAAZFUINAUI WU NTANMIANA AU
] A v o w Aana J v 1 { { Y]
pglyd Ay NIada (P<0.05) Tasnuvoagudiiania 1uleanszaunuga 800 - 1,000

=~ 9 A 1 [ ~ d v 1 ~ ~ [
LUNT nﬂamﬂffm@mmuagiuamumaunmmqw ﬂﬂl"l/\l“ll@\iﬂl.lﬂwqu"l Yudeanszau

9
v v

H 4 H
ANGY 800 - 1,000 twas WanureuMusamaegluszausouIINTga A9y WU

< L N - ‘o d Ao
nmmnzaulumsmszaudy e gudnmua ulsanszauauga 800 - 1,000 WA
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Al
Y v

AU 2 Ankaamuianmlesinag

2.1 Anmgaanianuilfyaiitlasamsvadg
=< A v 1A 1 I 1
AnIAaANANIINIEN N Taen13IAMd@I2 Y Hunter Lab  laga1 L* 1Huan
' . 1A <3| 1A a2 A = < !
AMUAIN (Lightness) M@ a* 1HUMTALUALAZTIVS (Redness - Greeness) agid b* 11ua1
= A = %,’ a Y = 9 =3 é’
friaoaz 71U (Yellowness - Blueness) taznaauiamuniiliznouaiedTuaanuiu
=Y <3 { % g}/ . o . = %’ 2’,
WSuaveadanazarinl 1dnanua (Total soluble solid : ° Brix) USuianitaianiviua
=) g’; =Y = a a A a
PSuansanavye  Usvraauidu dsviansaounse wazdsviaaisdsensuszive

v v Y
ﬂJﬂQﬂTLLWﬂ’JM‘]au‘ﬁIﬂiﬂﬂﬁﬁﬁ’)\ﬂlﬂlﬂﬁ%i&iﬂﬂﬂﬁﬂ’) Aatl

MM3199 21 AaANANIINMENINYINIUHAIYAHT IATINTHaI

o o |z oaa 32AUANINGY AL* e a* e b
FTAUMSIAT | WHNADH . ! VA - VA A %o
(14A9) @MANNTNY | (MTUAL - 1) | (Maasd - H1eW)
001 SIRTRISR 1,000 - 1,200 | 44.89+0.09* 1.39+0.02 4.67+0.06
99U - A1 | DUNUUN | 1,000 - 1,200 44.54+0.03 1.13+0.09 4.21+0.05
naa e Tila 1,000 - 1,200 42.06+0.07 0.10+0.03 1.99+0.04
A4 - 19 Auan 800 - 1,000 41.08+0.06 -0.5040.03 1.16£0.01
1 SIRTVEN 800 - 1,000 41.14+0.16 -0.53+0.06 1.19+0.02

NG : * AUNAY £ ANDIUVUNIATTIY
M3 21 UAAIAMANLANIINININVDINWNAIYANT IATINITHAII WD A1 L*
1A 1A S A v A ' =
AT a* UALAIA b* UA1AAAUUDININNTEUIUMTAD Uraaemsilasuuilasasiseney
Y [ . { 1 a I
Uszianiigaluianalvg (Polysaccharide) Hazsylasd (Sucrose) N1 oglunuvl@uiilu

Y ni'

& . a ] A @ 2 o K o 9
1anangl (Caramelised) D8NAIVOUNAANUNNAIUNITAININVY (WHY, 2549) FavilH

U
Y

< PP 9 = ] 9 ' ] A A
waanmumhmatnnyy duwalianuaieveswaanuanas mmasuulasnn
= 1T A 1 A =
duaalilg@ien uazaaniaesanas

M3190 22 waasnduanuaiveInunAIyatis Insanisvade wud Usuw
A A A o A 1 a 3 <
ANNFUTAIAAA 11D991NNTTUIUMIAI UHademslasun]asaoiuzve i luwaaniu
I 3 A d%‘ v A (S 2 A ¥ 9)3’4 ~ A
naneilulerhnunau (iwl, 2549) WSnavewdsnazaeinlanavuaiimsnlasunilag

y ' o @ < v 2 3 A 3
111949INANUIANANAUYBITZAUNMIAT Tasnuauuunaneziifsnavewisiazaioi

v 3 Y ' < | < ) a? o =2 A '
lananua ldnnannnuaauuudy iesnnnuiauuudusziiuivesniuin Jelinase

@ ~ 901 2 5 F) = @ =Y g a0
msanavesdishaza1ei1d (Sivetz, 1963 9198910 wUNIY3, 2547) Snanhaaiiaanaa

A Y Aa Aann @ . . A ¥ Yo 9 Y
mmmﬂmmamﬂﬂgﬂimmﬁmllamﬂm (Caramelization) m@mmallmummmquz'lﬂ
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1 o 1

A a dy A~ I . aan 4
assegnevinaunluininuszguaziluiauniy (Anhydro ring) tazfaseunaaisa
. . 1 Aa a o aaa o ' A =
(Maillard reaction) Tagiigiasadzavzilgnsenuvyesiilululuanavesuey Ty
a I a . . Aan
nsaoxii Ty wazTusau Tallulnaladaweiiu (N - Substituted glycosylamine) (13&1, 2543)
Y ! v Y
Pnansaninuaiimanad iiesinszeznarlunmsannniu shldinamsaaisaivensa

A 2 ' o 1 ' = i .
WHUINUU mezmumim"lwwamﬂ?mmmudau (Andrea and Rinantonio, 2005)

A a A J o aan 1
13190 23 LLﬁ@Qﬂ%NTﬂ!ﬂiﬂ’i)u‘ﬂiﬂﬂ]@ﬂﬂTLLT\Iﬂ’JHﬁHﬁIﬂiQﬂ15‘ﬁﬂf]\‘] WUIN
S o oA A o A d v
ﬂ'ILL‘V\lelJ'ENfJfHEJWGJJHW"I ﬂWlllEJ\iﬂigﬂ‘]Jﬂ'J'liJgﬂ 1,000 - 1,200 U9 mﬂﬂmmuaau
=1 a 9 = 4 a 9 a 9
uﬂ?mmnmaaﬂmaﬂ Ioyay 0.14 ﬂiiJ'liuﬂiﬂ'ﬂ'liﬂ']iﬂ 080T 6.22 Usuunsauan seeas
Aaa Y a a 9 v Aaa 9
0.11 ‘]J%ll'lﬂ!ﬂi@’ﬁ]%"]ﬁ]ﬂ Jyaz 0.06 ‘]Jaill'lmﬂﬁﬂclfﬁiﬂ 3080 0.09 Usunsasasin Soeas
0.26
7 o a 7= o 4 o
ﬂﬂL‘V\l"lJ'E]\'lﬁHﬁJWGMU'I"I auwuuwmzﬂummgﬁ 1,000 - 1,200 tuA3 ‘ﬂﬂ’ﬂmmu
U A A a 9 = 14 a 9 =y
P9U - NAN MﬂiﬂWmﬂi@@@ﬂqﬂ'ﬂﬂ IunY 0.21 ﬂiﬂ?mﬂiﬂ‘ﬂ'ﬁﬂ?ﬁﬂ 080 6.18 ﬂﬁiﬂm
Aan Y a a 9 v Aaa 9
NIADTHAN J08L 1.16 ﬂ%ﬂ?mﬂﬁﬂcﬁﬁiﬂ Joyas 0.17 sununsagasiin 50eaz 0.24
S o oA o A o
mMurlvoagudimuIa ﬁaaiﬂawazauaawuqq 1,000 - 1,200 a5 NA2luszaunan

=\

NUSuanineonaan Jeaz 020 USuaniaminisa Jevaz 460 USuaniaozdan
$ouaz 1.69 Usunaunindain Sosay 0.22 Sinansasadiin 508as 0.10
J o = d' [ d' & [ 9J
nulupIgUINALI AUANNTZAVAINEGI 800 - 1,000 A5 NA2luszauNaIN - 1y
= a 9 = 14 a Y a 9
HUSmansaeensian Sosaz 0.21 YSuaniamsniia Jesay 2.88 Usuianinunan Soeas
0.28 USIAUNIADLFAN S088% 0.99 UTINUNTATATN S0882 1.69 USINUNIATATIN S80S
0.36
J v U d' d' [ d‘ ) 1Y 9J
nunvesguenmuIg Yullesnszauaugs 800 - 1,000 was Aaaluszauy
~ a 9 = J A Y a 9
HSansaeensian Sosaz 0.23 Ysuaniamsiniin Jesay 2.93 Usuianiainan Seeas
0.33 USunIazdan So8az 1.65 US1NUNIATATN S08a2 2.44 1S1NUNTATATIN S80S

0.16



M31399 22 parauiamanivesnulalyaiis Insanisnaig

T . Bwnannsy | Binamewdsiiozae | Binanhea | PRinansaianua | BBainamumisy
ITAUNIINI NWHNADE ITAVANNG (wa9) v ) v v v
(3081@%) 1—!11917]\1?13»19] (0 brix) (3081a%) (W/w) (30810%) (W/w) (3o81@%) (W/v)
oo Thifies 1,000 - 1,200 2.960.06 19.800.01 20.61£0.26 43.04:0.87 0.9520.02
gou-Nae | dunuui 1,000 - 1,200 2.53+0.08 21.60+0.01 19.380.14 40.03+1.73 0.8320.05
na TRCASIN 1,000 - 1,200 2.01:0.01 25.20£0.01 18.840.11 36.530.87 0.9120.05
nans - 19y Auan 800 - 1,000 1.8120.06 23.40+0.01 8.85+0.05 24.52+1.73 1.0420.03
LifY Thidisg 800 - 1,000 1.69+0.04 21.60+0.01 8.19:0.05 24.52+0.87 0.930.09
HOMA : * AURdY £ AndouuuIATTIY
m31ait 23 PSinansadunisd Gevaz shminahmin voamumAIyaiis Insensnag
szuma Wufidnmn ITAUANNGI (1AT) Oxalicacid | Tartaricacid | Malicacid | Aceticacid | Citric acid Succinic acid
gou Thifioe 1,000 - 1,200 0.14 6.22 0.1 0.06 0.09 0.26
80U - AN dunuun 1,000 - 1,200 0.21 6.18 0.00 1.16 0.17 0.24
naN Wil 1,000 - 1,200 0.20 4.60 0.00 1.69 0.22 0.10
nag - 1 Auan 800 - 1,000 0.21 2.88 0.28 0.99 1.69 0.36
1 Thidise 800 - 1,000 0.23 2.93 0.33 1.65 244 0.16

89
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Nufianm thifies dunuui welile Auan Thifies
szﬁumm’gq (un3) 1,000-1,200  1,000-1,200  1,000-1,200  800-1,000 800-1,000
§$ﬁﬂﬂ1§ﬁ'1’3 éma éau - AN naN NaN - !%IN ﬁf&l
Furans
2 - Furancarboxaldehyde, 5 - methyl - i + + + +
2 - Furanmethanol, acetate + + + + +
2 - Furanmethanol, propanoate 3 - = + -
2 - Furanmethanol + + + + +
2 - n - Butyl furan - = + - -
Furan, 2 , 2’ - methylenebis - - - + + +
Pyrazines
Pyrazine - - = + .
Pyrazine, 2 - ethyl - 3 - methyl - + = 5 + i
Pyrazine, 2, 5 - dimethyl - + - + + +
Pyrazine, 2, 6 - dimethyl - - + = - -
Pyrazine, 3 - ethyl - 2, 5 - dimethyl - + - = - +
Pyridines
Pyridine - = + + +
Pyrroles
1H - Pyrrole, 1 - (2 - furanylmethyl) - - - + + +
N - (2 - Cyanoethyl) - pyrrole + - = - -
?}w]
1, 3 - Benzenediamine, 2 - methyl - - - - = +
1, 3 - Benzenediamine, 4 - methyl - + - - . -
2 - Pyrimidinamine - - = + -
2 - Pyrimidinamine, 5 - methyl - - - - - +
3, 5 - Dihydropyrrolo (3, 2 - d) = + - - E
pyrimidin - 4 - one
4 - Pyridinamine, N, N - dimethyl - - + + L 4
4 - Pyridinamine, N, N, 2 - trimethyl - - - _ 1L -
Benzaldehyde, 2 - hydroxyl - 6 - - - + . -

methyl -

F
HUALYIA + “Hlﬂﬂﬁ\i nasisgneussertiauiu -

FJ
nuede luliansiseaeusyimeyiiaiiy
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MM31391 24 a1315ENoVILHEVEINIUNAIYATT IATINITHA (71D)

Nufianm thifies Bunua welile Auan Thifies
sxé’umm’gq (tna9) 1,000-1,200  1,000-1,200  1,000-1,200  800-1,000  800-1,000
§$ﬁﬂﬂ1§ﬁ'}3 émg i’)'ﬂu - AN naN NaN - !5;113»1 vi’fu

éuq
1, 2 - Pentadiene - S = - +
1, 3 - Diazine - = - - +
1 - Butyne, 4 - methoxy - - - = i -
1 - Methylcyclooctene - - = + -
1H - Tetrazaborole, 4, 5 - dihydro - 1, = + - = -

4,5 - trimethyl -
2 - Butanone, 1 - (acetyloxy) - - - - + 1
2 - Methyl - 2, 3 - divinyloxirane = = = + -
2 - Octyne - 3 = + R
2 - Propanone, 1 - (acetyloxy) - - 3 + + -
2, 5 - Cyclohexadiene - 1, 4 - diol = - - + -
3 - Heptyne - - + - -
3 - Hexanone + + + + -
4 - Methyl - 1, 4 - heptadiene = = + = .
4 - Methoxy - 2 - methyl - 2, 3 - - - = + 4

dihydroazete
4 (H) - Pyridine, N - acetyl - - + + = -
Cyclononene - = - + -
Cyclopentasiloxane, decamethyl - + - = - -
Cyclopropane, tetramethylmethylene - = - + - -
Ethane, methoxy - = + + - -
Ethanol, 2 - (2 - propenyloxy) - - - + + 4
Ethanone, 1 - (1 - methyl - 1H - pyrrol = = + + +

-2-yl)-
Ethanone, 1 - (2 - furanyl) - + + - + )
Ethanone, 1 - cyclopentyl - - - + . -
Furfural + + L - -
Hydrazine, ethyl- + - - - -

F
HHELYIR + Wlﬂﬂa\i Hasdseneuszivesiaiiy -

=< = a g;
U "luumsﬂiznamzmwuﬂuu
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MM31391 24 a1315ENoVILHEVEINIUNAIYATT IATINITHA (71D)

A A= oo a ¢ ] ' 2 oA
WUNANE thudles DUNUUN voalile Aunn thudles
izﬁumm’gq (wng) 1,000-1,200 1,000-1,200  1,000-1,200 800-1,000 800-1,000
AU 29U 90U - 1A na19 N2 - 19U 1
2
QY|
L - Isoleucine, mythyl ester - + - - -
0 - (n-Nonyl) s - (2- + - - - +
diethylaminoethyl)
ethylphosphonothiolate
Pent - 2 - ynal 5 3 S S +
NN + ede Vel nouszimeriai - wene lutimslszneuszmestianiu

M13719% 24 taasaslszneuszieveInunAIya i 1AsaNg Wy
1 a o 14
a1315znoulunquiusy (Furans) 1nA91INMISHANTAI8Ave03AsENoUN 18 Y
] ~ I ' A A o o 1 2

LllﬁﬂﬂHW‘I%'Iﬂﬂig‘U'Juﬂ'liVlWIi]laclfﬁ LlﬁglﬂuﬂQMﬁTJ%Nﬂ31ﬂﬁ1ﬂiyﬁ®ﬂﬁuiﬁm®\1ﬂ'llﬁl\l
WNNga Tnaund1eA13 11 (Coffee Research Institute, 2001) TAgMIAITLAVBDUNY 3 YA
Ao 2 - Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol, acetate 4t 2 - Furanmethanol
AIAITLAVOOU - NN 3 FHAAD 2 - Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol,
acetate 41@% 2 - Furanmethanol N15AI5LAUNANVBIND 5 ¥HAND 2 - Furancarboxaldehyde, 5 -
methyl -; 2 - Furanmethanol, acetate; 2 - Furanmethanol; 2 - n - Butyl furan i8¢ Furan, 2 , 2’ -

methylenebis - MIAITLAUNAN - IVUNY 5 ¥HiAfe 2 - Furancarboxaldehyde, 5 - methyl -; 2 -

Furanmethanol, acetate; 2 - Furanmethanol, propanoate; 2 - Furanmethanol; i8¢ Furan, 2 , 2’
methylenebis - MIAITLAVITUNY 4 BHARD 2 - Furancarboxaldehyde, 5 - methyl -; 2 -
Furanmethanol, acetate; 2 - Furanmethanol; §t8¢ Furan, 2 , 2° - methylenebis -
1 = - ) A I v o A
msﬂszmﬂumﬂwswu (Pyrazme) L‘]JuﬁTﬁVIWiJlﬂﬂlﬂuﬂuﬂ‘]J‘ﬂﬁ@ﬁii’)\ﬁﬂﬂ
' y A Y o v 2 v Y o = A o o 1 y A
ﬂij]iJGU’E]\‘]K\!L!iu Glﬁﬂﬁuﬂa’lflﬂﬂﬂ’luulﬁll lm%llﬂ’lﬂ’]iiﬂgiﬁ@’l Eﬂ\?llﬂ'J'liJﬁ'lﬂiyﬁf]ﬂ1isl'ﬂﬂﬁuiﬁ
< a aan 14 1
TumulAa (Coffee Research Institute, 2001) mmmm@'lﬁ'mﬂﬂ;]ﬂimmamimzmn
a o g Aa J (aaa a . .
nyAezd TUADUIAIBTAY ﬂgﬂiﬂﬂﬂi"lﬁ%ﬁ HAZMIUANTA18UDY Trigonelline (Varnam and
Sutherland, 1994 8190414 UUNT¥T, 2547) TAENITAITLAVOOUNY 3 ¥HAAD Pyrazine,
2 - ethyl - 3 - methyl -; Pyrazine, 2, 5 - dimethyl - 1L81¢ Pyrazine, 3 - ethyl - 2, 5 - dimethyl -
N1IAITLAVOOU - NANVDINY | FUAAD Pyrazine, 2, 6 - dimethyl - N1TAITLAVNAINL

1 %iiAf0 Pyrazine, 2, 5 - dimethyl - NMIAITTAVNAN - LVUNU 3 BHAAD Pyrazine; Pyrazine, 2 -
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ethyl - 3 - methyl - 8% Pyrazine, 2, 5 - dimethyl - PMTAITLAUYUNY 2 ¥HARD Pyrazine, 2 -
ethyl - 3 - methyl - {18¢ Pyrazine, 2, 5 - dimethyl -

asisznonlungulniau (Pyridine) inavinifnsen Inls lagavesnsaoziilu waz
g A o v o J . .. .
11A1a H30019NANNNTAAYAINIIANNTOUVBIATUTIUA (Amadori) (Fujimaki er. al.,
1969 8199911 UUNIYS, 2547) LALNITUANTABVDY Trigonelline (Varnam and Sutherland,

Y =X [ . N o v 9 9
1994 9190911 UUNIFS, 2547) Taeny Pyridine TumudAseaUNag, Nae - 1Y Lagiu
1 a % v o J
a13lsznoulungulnlsa (Pyrroles) INAIINMTAAIDAIAIDANUT D UVDIATITTUA
a aan o 4 (% a . A
(Amadori) W30tnaaINURRse1vesEYRUTYusUAUNTAEZH T Fees Inlsasg Iinaunau
ARIENAUAMIUNALAZNAUATY (Rizzi, 1974 6199410 UUNTYT, 2547) wazaMITANANST
UANTAN18UDY Trigonelline W301NAINN1TTINAIVOL Proline NU Hydroxyproline (Varnam and
Sutherland, 1994 #19897u UUNIYT, 2547) Taewy 1H - Pyrrole, 1 - (2 - furanylmethyl) -
TunuAIsEAUNaN, NA19 - 191 AN LAWY N - (2 - Cyanoethyl) - pyrrole 1A LAY
FEAUDOU
= wAa a o d Aay o a d'd X

2.2 Anmgaantiavewansummulenimmrtanlegluaaia

= A = 3 d'd 1 o (% ]

AN AVITANIINIEA N HazATYoININAINT ogluna1aTIuIu 5 A0819
o o A d AA o 9 A @ < Aa < AY A
FanapannuaInNdnyuz Inamsanunuadyaiis Insemsvads Wumuesiimnilgn

9

Tudszmalne wun nudaanledluaaia Hszaumsna 2 szau Av sAUNAN LaZIdy

M1319% 25 AaauianamenmueInuiaINlegluaain

. 5 B A L* A a* e b*
3Z6UNMINI Aol , , o . LA
(MANNAIY) (Mauas- Wed) | (Mdmaed - 1iEw)

naw 1 42.80+0.11% 2.41+0.03 4.40+0.02
naw 2 41.42+0.12 0.070.05 1.68+0.03
nan 3 41.89:0.06 0.190.02 2.1240.07

Y 4 40.48+0.02 -0.75+0.02 0.85:0.02

Y 5 40.89:0.08 -0.34+0.05 1.1520.03

NUBIE : * AUNAY £ ANDIUVUNIATTIY

MINN 25 waaIgUaANtANIINIgNINYeInIuAINTogluaaia WU N3

u
v

FTAUNAMAIDENN 1 WA L* 42.80 AT a* 2.41 AT b* 4.40 9198199 2 WA L* 41.42 AT a*
0.07 A1A b* 1.68 @108199 3 A1 L* 41.89 A1A a* 0.19 AT b* 2.12 MIATEAUITUAI0819N 4

161 L* 40.48 AT a* -0.75 ANA b* 0.85 A1081990 5 TLAUNMITAUTY AT L* 40.89 AT a* -0.34

ANA b* 1.15
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d‘ V=) = 0'/ tﬂ‘d ] ]
M13199 26 uaasguauianmuaiivesnulaniiogluaaia wua
o ] ~ A A &l 9 = 3 A 901 FY 2’,
muldrog19n 1 HUSuaanudu Sesaz 2.73 Usuaveadanazatsiin ldnavua
a S A g g’/ = g}/ =
18.00 23eUTNS USanitaanivua Sesaz 9.15 Ysuanianavua Sosaz 31.03 USua
aundu Fovaz 0.93
o ] ~ A A &l 9 =y 3 A 901 FY 2’,
muldro819 2 HUSuaanuyu Sesas 2.27 Usuaveadanazatsin ldnavua
a 4 = ?,’ 3/ 3’; =
21.60 2IANUINT UTuaniaiananug Jeaz 7.76 USuansananug eeay 29.52 Usua
aunldu Yosaz 1.00
o [ ~ A A dy 9 =Y 2 A %,' 9 g’/
muldr0819 3 HUSuaanuFu Sesay 1.43 Ysuiaveadanazatsiin ldnanua
a o A 2 % Y} £ 9 o
18.00 9IFNLING UTuaiiaananug Jeeaz 6.36 Yansananug esay 28.02 Usum
aundu Yovaz 0.94
o [ ~ A A dy 9 =Y 2 A 9o’ 9 g’/
Murdr08199 4 HUSuaanuFu Sesar 1.20 Ysuiaveaudanazatsiin ldnanua
a o |a 2 2 ) £ 9 A
19.80 2IFNLINT UTuatiaananug Jeeay 7.81 USuansananug Jesay 28.02 Usuim
aundu Yovay 1.43
o [ ~ A A dy 9 =Y 2 A 9o’ 9 g’/
mudr08199 5 HUSuaanuFu Sevay 1.45 UYsuiaveaudanazatsiin ldnanua
a s A go’ g’/ =y g’/ =y
16.20 2aeNUTNT Usuanitaananug Jesay 7.89 USuiansananug sesay 23.52 s
aundu ovaz 0.95
A Aa A o d Aa ' '
M135199 27 ueralSnmnsaduris svesmunaIniiegluaaia nu
@ 1 A = a 9 4 a 9
mMuldeg1an 1 D15ansaeensan 3eaz 0.18 Ysuiansanisnisna sesas 5.64
Suunsaunan eeaz 0.14 YsSuansaosdan Jesas 1.32 USuansasasiin Sosas 0.10
% (] A A A a 9 14 a 9
Muldl08199 2 DUSunTAnwIaN F08az 0.16 YSHANITAMSNIIA Fo8az 4.3
S1Nunsaez®an Sosay 1.31 USansadasn Soas 0.12
o 1 A = a 9 14 a 9
mMude819n 3 VUTaNIAINFIAN Fo8az 0.12 USunTaANIINISa Sosas 2.91
S1unsauan 3eeaz 0.99 USuaninezEan Jo8az 0.79 UsIUNTATAIN oA 0.26
US1NUNIATATHN F08a% 2.19
@ 1 ~ = a 9 4 a 9
mMulded1an 4 D15anIaeenaan 3eay 0.24 USuansanisnisa Jesas 1.90
Suansauan Jeeay 0.02 USuaniaezdan Jouaz 0.33 USuiansasadiin Joag 0.23
@ 1 ~ =\ a 9y 4 a 9
mulded1an 5 U15anIaeenaan eeay 0.27 Ysuiansanisnisa Jesas 2.91

Saniauan Jesaz 1.12 USuiuniaesdan Souas 0.65 Usuuniasasn 30882 0.30

US1NUNIATATIN F08a2 0.23



a wa = d Aa
19190 26 ﬂmmnmmﬂmwummuﬂmwmgiumm
. 4 o 4 Wanamnusu | BSinavewdsfiazae Y3mnanima Panansanavan Yamnamnuvldu
FTAUMIM feenail y vy . ) Y Y
(Gowaz) ilemariua ( brix) (Gowaz) (w/w) (Goaaz) (wiw) (Gogaz) (w/v)
naN 1 2.730.13 18.00+0.01 9.15+0.05 31.03+0.87 0.93+0.04
naN 2 2.27+0.07 21.60+0.01 7.76+0.02 29.52+1.73 1.00£0.02
naN 3 1.430.01 18.00+0.01 6.36+0.06 28.02+1.73 0.94:0.06
9 4 1.20+0.14 19.80+0.01 7.8140.04 28.0241.73 1.43+0.05
9 5 1.450.04 16.20+0.01 7.89+0.09 23.52+1.73 0.95+0.05

WNUOING : * ANRAY £ ANTEAVUIATFIU

v
o

4 a 4 301 o g Y 1 1
3197 27 Pununsadunsd Govaz iminaimin) vesnumlaniiegluaaia

TAUMS ﬁ;:l éﬁﬂt’lnﬁ Oxalic acid Tartaric acid Malic acid Acetic acid Citric acid Succinic acid
AN 1 0.18 5.64 0.14 1.32 0.00 0.10
NAY 2 0.16 4.30 0.00 1.31 0.12 0.00
NANY 3 0.12 291 0.99 0.79 0.26 2.19

1 4 0.24 1.90 0.02 0.33 0.00 0.23
1 5 0.27 291 1.12 0.65 0.30 0.23

VL
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v
v

4 da
M3199 28 M131l5zneuszmeveInAINTegluaaia

fedhaf 1 2 3 4 5
SEUNSA nang nang nang 1 1

Acid
Crotonic acid - o + - -
Propanoic acid, 2, 2 - dimethyl -, ethyl ester = + + - -
Furans
2 - Furancarboxaldehyde, 5 - methyl - + + + + +
2 - Furanmethanol, acetate + + + + +
2 - Furanmethanol + + + + +
Furan, 2 , 2’ - methylenebis - - + + + 13
Furan, 2 - methyl - = - + - a
Phenol
Phenol, 2 - methyl - - - + + -
Phenol, 2 - methoxy - - - - + -
Pyridines
Pyridine + + + + +
Pyrroles
1H - Pyrrole, 1 - (2 - furanylmethyl) - - + + + +
N - (2 - Cyanoethyl) - pyrrole - - - + -
Pyrazines
Pyrazine, 2 - ethyl - 3 - methyl - + + = - 4
Pyrazine, 2 - ethyl - 5 - methyl - - = a - -
Pyrazine, 3 - ethyl - 2, 5 - dimethyl - - - - = +
Pyrazine, 2, 5 - dimethyl - - = e 4 -
Pyrazine, 2, 6 - diethyl - + - e - -
Pyrazine, 2, 6 - dimethyl - + + - + +
Pyrazine, 3 - ethyl - 2, 5 - dimethyl - - - - + -

P2 FJ
HIYHA + e Tensilsznouszivestiany - vnede liliasiszneuszioriiniiu
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M319% 28 M31lszneuszmeveInlAINTegluaaia (de)

dedhail 1 2 3 4 5
SEUNSA nang nag nang 1 1
éuq
1, 3 - Benzenediamine, 4 - methyl - - - - - +
Benzaldehyde, 2 - hydroxyl - 4 - methyl - = + S - -
N, N - Dimethyl - 3 - pyridinamine 3 - - + -
Pyrimidino [4, 5 - E] [1, 2, 4] - triazine - 6, 8 - + - - -
(5H, 7H) - dione, 3 - [2 - (diethylamino)
ethylamino] - 5, 7 - dimethyl -
2 - Furancarboxaldehyde, 5 - methyl - S - its i i
2 - Furanmethanol, acetate St i F SF +
2 - Furanmethanol oI + + + +
2 - Propanone, 1 - (acetyloxy) - + - - - -
2 - (3 - Methyl - undec - 3 - enyl) - [1, 3] - - - + +
dioxolane
4, 4 - Dimethyl - 2 - cyclopenten - 1 - one - + a - -
Cyclobutene, 1, 2, 3, 4 - tetramethyl - - - + - -
Ethane, methoxy - + + = S =
Ethanone, 1 - (1 - methyl - 1H - pyrrol - 2 - yl) - - 3 + + -
Ethanone, 1 - (2 - furanyl) - + - - - +
Isobutyl ether + - - - -
Pent - 2 - ynal = = = + -
R () - 1 - Cyano - 2 - methylpyrrolidine - - - 3 -
N8R + wneda Bensilszneuszmesiiaiy - wineda Wiflasdszneussmosimin

a 4
N3ADUNTY (Organic acids) Wi Propanoic acid, 2, 2 - dimethyl - , ethyl ester 11N
#19819% 2 1@ WU Crotonic acid 1AL Propanoic acid, 2, 2 - dimethyl - , ethyl ester Tunu
U 1 d‘
AI9819N 3
1 a @ J
msﬂsmaﬂummjum (Furans) LﬂﬂﬁnﬂfﬂﬁlmﬂﬁﬁTﬂ@?ﬂl@Q@ﬁﬂﬂﬁgﬂﬂUﬂWﬂiu
<3 = 3 ' A A o ¥ 1 2
LllﬁﬂﬂTLL‘V\I"MﬂﬂizU?Uﬂ?ill'WTi]lacﬁﬁ LLEI$L‘]JilﬂﬁjiJﬁTﬁflﬂJﬂ'JTNﬁTﬂ‘ﬂJ@@ﬂaUiﬁ""ll‘t)\iﬂTLLV\l
~ 9y A 9 . o oA
unngea T¥naundionisuya (Coffee Research Institute, 2001) Tasnulaiegnan 1 wy

3 ¥ilafo 2 - Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol, acetate llaig 2 -
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Furanmethanol muﬂ@heéwﬁ 2 WU 4 yHafe 2 - Furancarboxaldehyde, 5 - methyl -; 2 -
Furanmethanol, acetate; 2 - Furanmethanol (@& Furan, 2 , 2’ - methylenebis - e’ ﬂﬂfJ'Nﬁ 3
WU 5 ¥HAAD 2 - Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol, acetate; 2 -
Furanmethanol; Furan, 2 , 2’ - methylenebis - (@& Furan, 2 - methyl - mLLWﬁ?EJfJ'Nﬁ 4 WY
4 ¥iafe 2 - Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol, acetate; 2 - Furanmethanol
iag Furan, 2 , 2’ - methylenebis - mLLWﬁJ’J’ﬂﬂlNﬁ 5 WU 4 BUAAD 2 - Furancarboxaldehyde, 5 -
methyl -; 2 - Furanmethanol, acetate; 2 - Furanmethanol {48¢ Furan, 2 , 2° - methylenebis -

arslsznoulunguiluea (Phenols) Gﬁqﬁﬂ’méﬁm@iaﬂﬁuiﬁmmmuw f1® Phenol,2-
methoxy- I naunadiesa Tnam (’%ﬁai’aé, 2546 $19ialu uunirs, 2547) Hueailungu
vosasilnauaa waznau ludlunul TasRannifasenInlslagavesnsanaelsndn
uazAUWdY (Belitz and Grosch, 1999; Ky tagaaie, 2001 199411 uunius, 2547) Tasnu
#106197 3 WU Phenol, 2 - methyl - wazmulsia0e19% 4 WU Phenol, 2 - methyl - 118% Phenol, 2
- methoxy -

a1stsznonlunqulnsau (pyridines) aanilfnsenlnls ladavosnsaozd Tu uaz
e Wiee1RAa NI aaeRIdIen1NNY U IaTEEUA (Amadori) (Fujimaki ef. al,
1969 8199971 UUNIYT, 2547) LAZNISUANTA1IVDY trigonelline (Varnam and Sutherland,
1994 8190911 uUNIS, 2547) WU Pyridine TunnnAI0E19

a15szneulungulnlsa (Pyrroles) iNAnInmsaatssnionNuiouvesasisdud
(Amadori) ¥3eiRnnnUfseveseuiususuiunsaes iy Feens Inlsazldndunnu
AdrenauMSINALEZNAUATY (Rizzi, 1974 819891y uunsys, 2547) wazawnsonans
UANTA18UDI Trigonelline H301NAINN13ITINAIVD Proline NU Hydroxyproline (Varnam and
Sutherland, 1994 §193911 UUNT¥3, 2547) Taonulsia06199 2 3 Az 5 Wy 1 ¥iade 1H -
Pyrrole, 1 - (2 - furanylmethyl) - muﬂﬁ’ménﬁ 40U 2 Fiafe 1H - Pyrrole, 1 - (2 -

furanylmethyl) - 148 N - (2 - Cyanoethyl) - pyrrole

v
v v A

' I { <
arssznovlungulnai@u  (Pyrazines) 1Huaisnwuunilusudunaesssesnin

(% 1

; y A Y w1 v A~ o Y o =R A o y A
ﬂtjiJGU’ENK\!L!iu Gl‘ﬁﬂﬁuﬂﬁ’lflﬂﬂﬂ’]ullﬁll Llﬁ$ﬂﬂ1ﬂ1§iﬂgiﬁﬁ1 i]\‘ﬂJﬂ')'liJﬁ'lﬂﬂle]ﬂWislﬂﬂauiﬁ

13

o a aan 4 1
TunulAa (Coffee Research Institute, 2001) mmmm@'lﬁ’mﬂﬂ;]ﬂimmamimzmn
a [ %‘ a o Aaan a . .
nyAezY TUADUINIBTAY ﬂgﬂiﬂﬂﬂi"lﬁ%ﬁ HAZMIUANTAI1BUDY Trigonelline (Varnam and
=3

Sutherland, 1994 8199411 uuN3¥3, 2547) Tagnuwdlee1af 1 wu 3 ¥HiafAe Pyrazine, 2 -

ethyl - 3 - methyl -; Pyrazine, 2, 6 - diethyl - Ii6& Pyrazine, 2, 6 - dimethyl - MuU@08197 2 W
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2 %iiafe Pyrazine, 2 - ethyl - 3 - methyl - 1A Pyrazine, 2, 6 - dimethyl - NMUWAIDEIT 3 N1
3 ¥HAfe Pyrazine, 2 - ethyl - 5 - methyl -; Pyrazine, 2, 5 - dimethyl - L8& Pyrazine, 2, 6 - diethyl
- nulseghadi 4 wu 2 wiiade Pyrazine, 2, 6 - dimethyl - 1ta2 Pyrazine, 3 - ethyl - 2, 5 -
dimethyl - "ul&I0819% 5 WU 2 BiiAAD Pyrazine, 3 - ethyl - 2, 5 - dimethyl - 182 Pyrazine, 2,

6 - dimethyl -

v
Y v

~ wa a o J a an A AA X
2.3 !‘lﬁﬂﬂ!‘nﬂﬂﬂﬂ!ﬁuUﬂslli’)\‘lwﬁﬂﬂﬂ!‘ﬂﬂ'l!!‘l"li’)i']'Uﬂ'lﬂ’Jﬂgﬁu'ﬁiﬂﬁ\‘iﬂ'l‘i‘l"iﬁ?\‘i!lﬁ%‘lfuﬂ‘n?\li’) 11!

U
AMAIUMNIAITZAVIALINY
= wAa = < Aaa A [
nfSeumsuguauiananienn tazmtveInuiaIyais Insanisni oglunaia
[ =1 o & % [ dy
uuamslFeumeunsauilu 2 szau aatl
1. mularszaunas Usznoulidae
< Jd o 9 1 d' [ <
- mMurlAdveguanang #1ellanszaunuge 1,000 - 1,200 a3 (Munad
yals Insansnan)
U 1] ti'
- munl08199 1
- munaled19an 2
- munleneenan 3
2. murlarszauy Uszneulidqe
< J v a 4 @ ] O
- NUHAIVOIGUINAUIA BUNUUN FZAVANNGL WINNTT 1,200 AT (MulA
yals In3aNsnaN)

- munlenedah 4

@ VoA
- nuae819n 5



2.3.1 A5zAUNAN (Medium)

H Y a gy < Aan 1Y a 4 ] ] [
MM3199 29 WSeunsuAUANLANIINENIW tazmlvoanuiosinayals Insamsrannusiandedluaaalunmsaiszaunan

o , o . Wnamnuiy | Sinawewdsiiazae | Wmanhma | Pinansansnua | Hanamunduy
IV 1 L* | a* | b* v BN v v v
(Geway) W ldnaving ¢ brix) (Gouaz) (w/w) (Sesaz) (w/w) (Gouaz) (w/v)
TA59MSHade | 42.06£0.07™ | 0.10£0.03° | 1.99+0.04° 2.01+0.01° 25.20+0.01" 18.84+0.11" 36.53+0.87" 0.9140.05
#208197 1 42.80+0.11 " | 2.41£0.03" | 4.40+0.02° 2.73+0.13" 18.00+0.01 ¢ 9.15+0.05" 31.03+0.87" 0.93+0.04
#298199 2 41.4240.12° | 0.07+0.05° | 1.68+0.03° 2.2740.07" 21.60£0.01° 7.76+0.02°¢ 29.5241.73" 1.00£0.02
#296199 3 41.89+0.06° | 0.19+0.02° | 2.12+0.07" 1.43£0.01°¢ 18.00£0.01 ¢ 6.36+0.06° 28.02+1.73 ¢ 0.94+0.06

WUOINE - * AUNDY = ANTEAUUNIATIY

@ o

v o o {o o 1 ] o v A ' ) v g oA T o ' o aa
AIBNHIMBI6INgENMAVAIveITeyaludauAeINUNIANA1AY uaasduuamnTanuuna NN U ITBdIAYN19aDa (P<0.05)

~ ¥ o o '

d' =3 = a 4 9 %’ ] a9y an a d’d <
M35199 30 1WSeuneulSununsadunsd (3080 UINUN/UIUD) GU’ENf‘ITLLW@ﬁT]JﬂWﬂ’MJ“au‘EIﬂﬁQﬂTi“I"iﬁ’N Llﬁgsﬁuﬂﬂuﬂgiuﬂa”lﬂiuﬂﬁﬂ’l

FLAUNAN
feeNg Oxalic acid Tartaric acid Malic acid Acetic acid Citric acid Succinic acid
Tnsamsnag 0.20 4.60 0.00 1.69 0.22 0.10
éhaemﬁ 1 0.18 5.64 0.14 1.32 0.00 0.10
C%EJEJ'N?; 2 0.16 4.30 0.00 1.31 0.12 0.00
C%EJEJ'N?; 3 0.12 291 0.99 0.79 0.26 2.19

6L
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Ay o

M1319N 29 naaaMsfTeumeuguaulaNIINIen W tazinlyean eI 1n1A2

an 9 a { 1 < (% 4 o a o Aaa
yaus Iasamsnannurianiegluaaialunmsaiszaunais eimsiasiznneana

U
k4

1 1 1 1 1 1 g =) =)
WU AL (AIANUAIN) AT a* (FUA-A8D) AT b* (A1ae9-119n) USuiaanuasuy

a Y < A g 9)?:}/ a g a g}/
ﬂﬁlﬂﬂ!ﬁﬂﬂaSﬂlﬂﬂllﬂlﬂﬂagaWﬂquﬂﬂﬂﬁNﬂ USuradiaia vazdsuiunsansvive

) 1

(% ] A v o w aa % ] d' S 9 d‘ =
HANUUANA NN UDYINUUITIAYNWNADA (P<0.05) Taeal0g19% 2 A1 L* UINYA AN

a9 " o [ A zgzl.l @ ] ~ a ==
WFTUNNINNAI08190 U UenINHUMAIe819n 1 tag 2 m‘sﬂuqmmmmdaaa I
dal (Y ] ~ a A 4 a (R Aa ;@ dy Y
ﬂ?ﬂ?iﬂﬂ'ﬂiﬂfuh'lﬂ URRNIDYINN 3 maﬂuqaaqmuwﬂaﬂmmucuﬂfﬂmﬂimmmmwuuaﬂ
= A A A a Y o 1 Y X Yy
nga L‘L!ENi]'lﬂQQ’OQ?J!UEJ?JLL‘]J‘]JCB‘]J?(HJWT’LHJ@QﬂufﬂiWWulell'lﬂﬂﬂsll@\iﬂ’J'liJ%uhlﬂﬂﬂ’N
Aa J A A 3 A 2 9 ¥ ~
qqmmum\Iaﬂa ﬂ1LW\I61]’E]\1Iﬂ5\1ﬂ'li’ﬂa')ﬂiJ‘]Jiiﬂﬂ!eUﬁNLHN‘ﬂagﬁ'lflu'lul@ﬁ/l\?W‘JJﬂiJ1ﬂ1/]’chﬂ
é 9 [ a %l a g’/ d‘d 1 d‘ 1 [ 1 a
Glf\“l’(?fﬂ@ﬂaﬁ]\‘Iﬂ'U“lJ53J'li1!u'lﬁ1ﬁLlﬁ$‘]Jilﬂil!ﬂﬁﬂﬂ\iﬂﬂﬂﬂﬂﬂ?ﬂ?ﬂﬂ@ﬂl%uﬂu CRITSIEEVRLN
= = 1 v 1 A o o v aa
auldu lifianuuanannuedeiiiedinynisana (P > 0.05)

a

A I~ =~ a a A J Y aa
f1313N 30 LL’dﬂ\iﬂ1iL‘]JifJ“LlL‘V]fJ’iJ“lJill1il!ﬂiﬂ@u%iﬂﬂlﬁ]ﬁﬂulﬂﬁ]iWUﬂ1yjauﬁ

Tasamisvadsnusianteglunaialunisaiszaunaly wua nudInsanisvwads uay
@ [ y 1 a e a o ] 4 =Y 4 a
f106190 2 linunsaman Gafserluneiitla) nuwdregan 1 HUSuansaniinisa
d‘ e 1 =) =) %3 ] d' 1 (%3 a Aa
windiga safierluuzuw) vaz linunsadasin nudre6199 2 linunsadadiin
g v A % 1 ~ A A 4 a Y A a2 A v AaAa
(saf5erlurrting murldes1an 3 Nilsuansaminisatesnga uallSmansagasiin

A
wnnnga
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'
[

d’ ~ a gy aa A
M1319N 31 Llﬁﬂﬁﬁ/]ﬂﬂﬁﬁﬂi%ﬂ’ﬂ‘ﬂi3&W8%@ﬂﬂ1l£?\|ﬂi1ﬂﬂ1ﬂ’3yjau‘ﬁiﬂiﬂﬂ"ﬁﬂa?\i LasyuUa

d‘d o [
negluamalumsniszaunan

m31sznovszime Tasanswans  éhedhefil  daeehefiz  dedhafi 3
Acid
Crotonic acid - B - +
Propanoic acid, 2, 2 - dimethyl -, ethyl ester - - + +
Furans
2 - Furancarboxaldehyde, 5 - methyl - + + + +
2 - Furanmethanol, acetate + + + +
2 - Furanmethanol + + + +
2 - n - Butyl furan + - = -
Furan, 2 , 2’ - methylenebis - + = + +
Furan, 2 - methyl - - = - i
Phenol
Phenol, 2 - methyl - - = - i,
Pyrazines
Pyrazine, 2 - ethyl - 3 - methyl - S + + =
Pyrazine, 2 - ethyl - 5 - methyl - 3 S = +
Pyrazine, 2, 5 - dimethyl - + = = uy
Pyrazine, 2, 6 - diethyl - = 4 = +
Pyrazine, 2, 6 - dimethyl - - 4 T -
Pyridines
4 (H) - Pyridine, N - acetyl - + - = -
Pyridine L + + +
Pyrroles
1H - Pyrrole, 1 - (2 - furanylmethyl) - + = + +
S'uc]
4 - Pyridinamine, N, N - dimethyl - 2= - - -
Benzaldehyde, 2 - hydroxyl - 4 - methyl - - - + B
Benzaldehyde, 2 - hydroxyl - 6 - methyl - + - - -

2K A a gﬂ = = a g)z
UL + WUeDe Uasdsenoussivesiaiy - U lluumﬁﬂnﬂ’amxmwuﬂuu
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'
[

d’ ~ a gy aa a
M1319N 31 WEeumeuarsdseneuszvievesnues 1 UNAIMatis IAsInNIsHale Lasyia

U

A v o !
negluaaialunmsniszauna (vo)

msdszneuszivie Tasamsriada Megan 1 MIeehali 2 fleean 3

A
Ot - - + -
Pyrimidino [4, 5 - E] [1, 2, 4] - triazine - 6, 8

(5H, 7H) - dione, 3 - [2 - (diethylamino)

ethylamino] - 5, 7 - dimethy] -

2 - Propanone, 1 - (acetyloxy) - + + h R
3 - Heptyne + - - -
3 - Hexanone + - = -
4 - Methyl - 1, 4 - heptadiene + - = -
4, 4 - Dimethyl - 2 - cyclopenten - 1 - one = = + -
Cyclobutene, 1, 2, 3, 4 - tetramethyl - - = = 5
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1994 190911 uUNI3, 2547) WU Pyridine TunnAI961s



2.3.1 MISLAUIN (Dark)

A = wa = AY o Aaa A Aa < @ 9
M990 32 llﬁﬂutﬂﬂﬂﬂﬂ!ﬁuﬂﬁﬂ’]\iﬂ1ﬂﬂqw Llaglﬂuﬂl@\iﬂnw\laﬁ'lﬂﬂ’]ﬂ'nillau‘ﬁiﬂﬁﬂﬂ'ﬁﬁa'ﬁ] Lla3GI)"Hﬂﬂuﬂgiu@a1ﬂ1Uﬂ1iﬂ33$ﬂULmN

L, . A o Winamnuiy | Hanavewdshazaw | YSmanhaa | Wainamsansnua | USnamuldu
IV 1 L* | a* a b* v Y el v v v
(G08a) W ldnaving ¢ brix) (50882) (W/w) (5080%) (W/w) (Gogag) (wiv)
TAsaMsvade | 41.14+0.16 | -0.5320.06" | 1.19+0.02° 1.69+0.04" 21.60+0.01"° 8.19+0.05" 24.52+0.87" 0.93+0.09"
#208197 4 40.48£0.02° | -0.75£0.02° | 0.85+0.02° 1.20+0.14° 19.80+0.01" 7.8120.04° 28.02+1.73" 1.43+0.05"
#298199 5 40.89+0.08" | -0.34£0.05° | 1.15£0.03" 1.45+0.04° 16.20£0.01 € 7.8940.09" 23.5241.73° 0.95+0.05"

WUOINE - * AUNDY = ANTOUUUNIATIY

v o v Ao o 1 9 Jd A o A 1 @ g T Aa 1 @ 1A
@]'J't‘)ﬂtliﬂTHTENﬂf]‘kl‘ﬂﬂ?ﬂﬂﬂ?ﬂ]@ﬂﬂ]@gﬂiuﬁﬂﬂﬂlﬂﬂ’lﬂuﬂLmﬂﬂNﬂu uaaanuanniaNuIANA 1NN U gL

Y Y v
o Y ° [ Y o Aaa

Y

@

pdAYNNADa (P<0.05)

A = Aa A A A Aa < o 9
M990 33 Llﬁﬂﬂlﬂﬂﬂﬂ%u?mﬂﬁﬂ@uﬂiﬂ (39802 UINUN/UINUD) ﬂlﬂﬁﬂ?klﬂ@i?ﬂﬂ?ﬂ?ﬂﬁu‘ﬁjﬂﬁﬁﬂTﬁﬁﬁ'N ngGlfuﬂﬂll@Qiu@ﬁ'\ﬂiu’ﬂTﬁﬂ'ﬁgﬂﬂﬂm

U
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Furans
2 - Furancarboxaldehyde, 5 - methyl - o= + +
2 - Furanmethanol, acetate + + +
2 - Furanmethanol + + +
Furan, 2 , 2’ - methylenebis - + + +
Phenol
Phenol, 2 - methyl - - + -
Phenol, 2 - methoxy - - + -
Pyrazines
Pyrazine, 3 - ethyl - 2, 5 - dimethyl - = - +
Pyrazine, 2, 5 - dimethyl - + - -
Pyrazine, 2, 6 - dimethyl - - -+ +
Pyrazine, 3 - ethyl - 2, 5 - dimethyl - + + =
Pyridines
Pyridine + + +
Pyrroles
1H - Pyrrole, 1 - (2 - furanylmethyl) - + + +
N - (2 - Cyanoethyl) - pyrrole - = -
5'140]
1, 3 - Benzenediamine, 2 - methyl - + - -
1, 3 - Benzenediamine, 4 - methyl - - - +
2 - Pyrimidinamine, 5 - methyl - - = -
N, N - Dimethyl - 3 - pyridinamine i + -
1, 2 - Pentadiene + - -
1, 3 - Diazine + - -
2 - (3 - Methyl - undec - 3 - enyl) - [1, 3] dioxolane - + +
Ethanone, 1 - (1 - methyl - 1H - pyrrol - 2 - yl) - + + -

=2 A a g’; = = a g)z
UL + e JasUseneuseivertiaiy - U lliJllﬁ']ﬁ‘]JiZﬂﬂﬂﬁ%lﬁﬂ"lfuﬂuu
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Ethanone, 1 - (2 - furanyl) - - - +
0 - (n - Nonyl) s - (2- diethylaminoethyl) + - -

ethylphosphonothiolate

Pent - 2 - ynal + + -
R (-) - 1 - Cyano - 2 - methylpyrrolidine = + -
N8R + et fensuszneuszmesiiai - mneia Bifimsdsznoussmosimin
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Furancarboxaldehyde, 5 - methyl -; 2 - Furanmethanol, acetate; 2 - Furanmethanol 481 Furan, 2 ,
2’ - methylenebis -

a15sznonlunqulnsau (Pyridines) Haninlfnsen lnls lagdavesnsaozii Tu uag
¥hana 1iee19AANMsAaNeRIgI18A N oUYe TS US (Amadori) (Fujimaki et. al.,
1969 éjwﬁﬂu uu‘i/]’il(’lﬁ, 2547) BagMIUANTA18UDY trigonelline (Varnam and Sutherland,
1994 9190911 UUNIY3, 2547) WU Pyridine Tunnalee1e

assznevlungulnlsa (Pyrroles) tNAnInmMsdatsddon NI ouveIm s isdUA
(Amadori) W3o1nAn1n3 o100 YU YusURUNTARY T T Faas nlsase 1naunnu
ARIENAUAISINALEZNAUATY (Rizzi, 1974 819nelu uunsys, 2547) wazawisninanis
UANTA18UDY Trigonelline W301NAINN1TTINAIVEY Proline NU Hydroxyproline (Varnam and

Sutherland, 1994 819091 UuNTYs, 2547) wu 1 yadmilounulunndiedia Ao 1H -

Pyrrole, 1 - (2 - furanylmethyl) —
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mszansulagsIN ) 0.001
110 170 198 11unais 11unag 11unang 110 110
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Mua 0.001

110 1hunans 110 110 110 110
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Munau 0.001

hunane | dhunais 110 1unans 110 110
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M @ 2.03+0.82 2.30+0.94 | 2.21+1.18 | 2.61£0.99 | 2.60£1.00 | 2.35+1.18
musanfsen ) ) ) Y 0.001

198 1o 1oy 1unane | 1hunans 1oy

. 3.00£0.98 | 3.01£0.83 | 3.57+1.18 | 3.20+1.11 | 3.62+0.83 | 3.46+1.04
msgansulagsIN 0.001
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Nufidnm FZAUANNGY szeumsMfnzan Roast level*
800 - 1,000 tun3 1 French roast
’f;’.fufj' @I ﬂnﬁ'm 1,000 - 1,200 U915 20U Cinnamon roast
1,200 wasaul 90U - NAN American roast
800 - 1,000 11495 AR - 191 Full city roast
ﬂuﬁT VU9 Auan 1,000 - 1,200 su®13 AR - 190 Full city roast
1200 a3l A9 - 1Y Full city roast
A998 4 919919 1,200 masaull A9 - WU Full city roast
201 - NAN American roast
g{us‘fﬁ'@mm wiaelila | 1,000 - 1,200 (@5 nad City roast
Aana - 14 Full city roast
1,000 - 1,200 su®15 001 - NAN American roast
20U Cinnamon roast
AUINAUIA DuNUUI 2 20U - NS American roast
1,200 wasyu 'l y
NAN - 1YY Full city roast
Sy French roast

* Coffee Research Institute (2001)
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Roast level* szdUM3 TIETGINY FLAUANNGY
Cinnamon roast 00U ‘]J”Ilﬁjﬂﬂ 1,000 - 1,200
American roast 90U - NAN DUNUUN 1,000 - 1,200

City roast nad YRUIRIR 800 - 1,000

Full city roast AANa - 19U Auan 800 - 1,000

French roast L"ﬁ)iJ ﬂuﬁ'ﬂﬂ 800 - 1,000

* Coffee Research Institute (2001)
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FTAUMIANMANANNY LTAIAIAITIN 58

MM3199 58 parauian1ImenIm tazmuaiveaniulayails Insanisnan

SeRUMI LYY 20U - AN na19 N1 - 1N 1Y

A1 L* (AANUAIN) 44.89+0.09% | 44.54+0.03 | 42.06+0.07 | 41.08+0.06 | 41.14+0.16
T a* (MTUAN - 1We2) 1.3940.02 | 1.13£0.09 | 0.10£0.03 | -0.50+0.03 | -0.530.06
A b* (Admana - ¥hidu) 4.6740.06 | 4214005 | 1.99+0.04 | 1.16+0.01 | 1.19+0.02
Wi ($owvaz) 2.96+0.06 | 2.53+0.08 | 2.01+0.01 | 1.81+0.06 | 1.69+0.04
Winavewdfiazaenild

5 . 19.80+0.01 | 21.60+0.01 | 25.2040.01 | 23.40+0.01 | 21.60+0.01
MU ( brix)

Binaniana Zesaz) (wiw) 20.6140.26 | 19.38+0.14 | 18.84+0.11 | 8.85+0.05 | 8.19+0.05
Binunsananua ($ovaz) (wiw) | 43.04+0.87 | 40.03£1.73 | 36.53+0.87 | 24.52+1.73 | 24.52+0.87
PnanduGesay) (wi) 0.95£0.02 | 0.83£0.05 | 0.91+0.05 | 1.04+0.03 | 0.93+0.09
Oxalic acid (50802) (w/w) 0.14 0.21 0.20 0.21 0.23
Tartaric acid (%'afmz) (wiw) 6.22 6.18 4.60 2.88 2.93
Malic acid (§080%) (w/w) 0.11 0.00 0.00 0.28 0.33
Acetic acid (F08a2) (w/w) 0.06 1.16 1.69 0.99 1.65
Citric acid 3o0a2) (w/w) 0.09 0.17 0.22 1.69 2.44
Succinic acid (30882) (w/w) 0.26 0.24 0.10 0.36 0.16
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mmsAnmguauianianenIn utagnuaivesnuiarnisimiieedluaaia

HAAIAIAITIN 59

v
[

M31af 59 AuauAnInen wazmaaiivesnuldafiismieegluaain
Frehadi { 2 3 4 5
(szé’umsﬁ"a) (MA19) (nA19) (nA19) (193) (1)

A1 L* (AANNAIN) 42.80+0.11% | 41.42+0.12 | 41.89+0.06 | 40.48+0.02 | 40.89:0.08
M a* (MFUAN - 1We2) 2414003 | 0.07£0.05 | 0.19£0.02 | -0.75+0.02 | -0.34+0.05
A b* (Adimana - 1) 4.40+0.02 1.68+0.03 | 2.12+0.07 | 0.85+0.02 | 1.15+0.03
Wi ($ovaz) 2.7340.13 | 2274007 | 1432001 | 1.2040.14 | 1.45+£0.04
Winavewdfiazaenhld

2 L 18.00£0.01 | 21.60+0.01 | 18.00+0.01 | 19.80+0.01 | 16.20+0.01
MU ( brix)

WBinanhaa Zosaz) (wiw) 9.150.05 | 7.76£0.02 | 6.36:0.06 | 7.81+0.04 | 7.89+0.09
Vinunsananua ($ovaz) (wiw) | 31.03£0.87 | 29.52+41.73 | 28.02+1.73 | 28.02+1.73 | 23.52+1.73
PnaauduGesay) (wiv) 0.93+0.04 1.00£0.02 | 0.94+0.06 | 1.43+0.05 | 0.95+0.05
Oxalic acid (50802) (w/w) 0.18 0.16 0.12 0.24 0.27
Tartaric acid (30802) (w/w) 5.64 430 291 1.90 291
Malic acid (5082%) (w/w) 0.14 0.00 0.99 0.02 1.12
Acetic acid (%’aﬂaz) (w/w) 1.32 1.31 0.79 0.33 0.65
Citric acid $o0a2) (w/w) 0.00 0.12 0.26 0.00 0.30
Succinic acid (%’aﬂas) (w/w) 0.10 0.00 2.19 0.23 0.23
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< v 1Ay 4 v ) =2 g v 1A
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1 I ] ] 1 I~ 1
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1 I 1 U 901 a
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b* fim AAMABIAZATIISY e b* Uantuuin Wudimaes
4 [~ I g a
e b* Hantuay Wudiiku
i o v A g// 9 [ d’ . . 9 L=
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= = J s . A
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Preliminary titration

) (Y 1 d' = Y 1 a a aa a
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A PR 9 v =K LAy v g 1 2 g 0 .
mzma‘lﬂmwm Tﬂﬂmhf Hand refractometer UUNN mw"lmﬂuwmammmnm ( ~ Brix)
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a%a10 Zine acetate dehydrate 21.9 n§u azatelmhinduiilinsaesdan 3 Hadans
U511Buas 1?4 100 fiadaasdrohnan
- 8150¢a1Y Carres 11
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Y [l @ [ 1 a aa a 2 o
1. G]f\?ﬁ')f]'(’l’]\?ﬂ’llﬂ/\lﬂ@ﬂ’l 4 NIY Glﬁﬂl')ﬂgﬂ“]fllmellu'l@ 250 ¥aaaas wuUInaun 100

Y o A

Haaans ANAIDE19NgUKNN 80 BIFFAITEA UIU 25 UIN

U

9 v
a ° [ a

2 gadiodunu Ak IuMIANISSIas 25 Tadaas Winihnau 75 Taaansniniuy

Y a 4 Y 9 s Y =K aa
lamsndrearsazarelmdon laason ladanududu 001 Tuard unszninegaga
1 I 1
AN UNTA - 719 8.20

v XK = 4 o = c’:‘/ v
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a 4 [ dyd
DATNNE, 2543) ANUAD

v
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cfi
o" Aa aa

a = U5masvesasazare Iasdenlanson loanlslums lawsa (Hadans)

b = Volume made up (ml)

¢ = Equivalent wt. of acid

Yy 9 = 4
d = anuutuveassazare Laaen lansen laa
%’ v [ A a aa @ 1 A 9
e = 111N (PFU ¥iT0NARANT) VOIABE19N 1%
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=

YSinansadun3d denses High Performance Liquid Chromatography (HPLC)

Ml
- Acetic acid Y93 MERCK
- Succinic acid Y93 FLUKA
- Citric acid Y93 FLUKA
- DL-Malic acid U939 FLUKA
- Oxalic acid dehydrate U84 RIDIAL

- Tartaric acid Y93 FLUKA
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o I ¥y A < < a
1. msaaunaanulsnsesnaniul (Probat: Pre 1, Germany) A9 JUNYN 230
=~ @ ~ a < Y = =
RN RIS BISTG I@]EJ?NLﬂG]iﬂﬂfﬂiL‘]Jﬁﬁ]uﬁﬂ]ﬂilmaﬂﬂuﬁl\lIﬂEJGlGMLNuL‘VIEJU’ﬁ (Roast  color
. . 4 Y o 4 ]
classification system: Agtron/SCAA, USA) Weligmunnudednis WnwvesnannIesn
Y
= <
na 3 e
< o 9 A < ] ' Y]
2. msuawaanuial lsmasesuawaaniul (Moulinex 684, France) HagiouneY

AZUNTIVUIATDIHIY 500 1 TATIIAT

MRS nansadunst

1. ﬂl‘ffllﬂdilﬂﬂ HPLC Agilent 1200 series, USA ARANY Zorbax Eclipse C - 18 YU1AUDY
ouma 5 lulnsmas 1azas293AR28 DAD detector AME1IATY 206 11 THINAT HARI8619
5uas 15TuTasdas

2. ﬁ?ﬁ”lﬁ:ﬁ”lﬂ!ﬂé@l!‘ﬁ I¥e3azae 0.01 M Potassium dihydrogen phosphatebuffer
pH 2.25 azmedavthnauiiufigangd 4 esriaided sasmslva 0.5 Tadansrewnii

@ ] < 1 ] '
3. M55 NN VALaan1LN uaziauﬁ’wmgmiwmmmmu 500 UliJIﬂilﬂJ@]‘i

a

Y ' @ g < Aa aa
HINIVYNW 4 NTY llé}ﬂgljucluu']ﬂau 100 Yanaaas gauniny 80 @Qﬁ“%ﬁl%ﬂﬁ UIU 25 u']ﬁ NI

Q U

] 9
@]’J’E]EIWQG%I’JEJﬂ'i&@THﬂ‘iiEN’EJEJN“HUWULﬁ@ﬁWﬂWﬂﬂHW‘If]ﬂﬂ nnuudsudsuesluviadsuiag

a =

a aa < @ ' A @ 1
100 ¥aaang INUATIDINNYUNHN 4 DALY ﬂiﬂﬁﬁﬂﬂﬂ?ﬁﬁjﬂﬂﬂigﬁ'ﬂ‘}ﬂﬂiﬁN"U’Lﬂ@ 0.45

U

1 a2 g A
ullliﬂililﬂi NDURAVUATDI HPLC

= a A
4. WliEliJﬂiW‘lllW]iﬁWHﬂl@Qﬂiﬂ@uﬂ‘iﬂ



149

s 3 & A Aac ~ A9 )
5. MInuYoTIFUA Recovery YDINTADUNTY 1A0IA3 OUE1TAZA1ONTANADINT LFI1U
y Y 1 % ]
(Working solution) azanaluiinau i ldanududuminninsaludiedranuldszanm 1-2
Y H v v
M1 (upeumMIIAssudIndemuineuizimMsanadletuwReInute 3 1IAHUYS
arogmunua 4 a5y laviagdyuiivina 250 Yadans WU 2 VI TAsIALTNIAY
H o A aa — ' A a ] 9 A A 9
1INau 100 Jaaans (Original sample) dIuVIANTOUANEITAzA18nTANS oM 1T IU AT Bn 13
A aa g @ ] 3’, Y 1 4
100 HadansuNUIINAY (Spiked sample) MUTUABUMTANAAIDE LAz RAUATEY HPLC
1 =\ v 9
BUIRINUTD 3
o J 2 o
6. MImMUIUNUY031%HUA Recovery

y 9 o ' { a ) o '
=] ﬂ'J'I‘JJ!,"lJlIGU‘L!ﬂﬁ@1u@]'§®8’]ﬁﬁmnﬁ’liﬁ3ﬁ?ﬂﬂi@ e mmmmuﬂiﬂiumaﬂw 1x 100

Y 9 { a
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P sdsznevszivie Men3es Gas Chromatography — Mass Spectrometry (GC-MS)
1. Mmyanaasdsznousziventuy Purge&Trap (Tekmar 3100 Sample ConcExtraction,

[ [l @ ] I~ @ 1
Tekmar Dohrman) laemslgmadi@euriudltodiamaaniuua 0.5 a5y laluviasaud

31678 (Sparker) “lwmmsaum@mmamwgﬁ 60 arusaIFod s lanieniy (Purge)

< Y
1131137 60 Nﬁﬁﬁﬁiﬁ@u']mm@mﬁﬂu 60 ﬂﬂﬁql“ﬁalcﬂﬂﬁlﬂulga'] 10 UTVI ﬂ']ﬂuuﬁ"]iﬂﬁgﬂ@ll

U

izmwm‘fﬂ”lngmﬂu”lﬁuﬁa Trap (Tenax, silicagel/charcoal) Tianudeu Trap 71 200
= I = = J Y 1 v J

e Isaea 1ual 10 W mimgﬂﬂaammq GC Apauy
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