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Physicochemical Properties of Supremo Coffee according
to Grinding and Brewing Conditions

Rhan-Kee Kangl, Kwan-Sik Minz, and Myung-Hwa Kang1

JDepartment of Food Science & Nutrition, Hoseo University
“Graduate School of Future Convergence Technology, Hankyung National University

ABSTRACT Supremo coffee was light and dark brewed and grinded using different beans sizes. We determined
physicochemical properties of Supremo coffee in the form of moisture, crude fat, crude protein, and crude ash contents.
Moisture content was higher in beans of the dark brew than the light brew. Carbohydrate content was lower in the
dark brew. However, crude fat, crude protein, and crude ash contents were higher in the dark brew. pH level was
higher in beans of the dark. L value (brightness) decreased in the dark brew. a value (red coloring) and b value
(yellow coloring) were both increased in the light brew and decreased in the dark brew. Stronger brewing resulted
in lower a and b values. The contents of Ca, Fe, K, Na, and P were measured, and the results showed that K content
was the highest. Total dietary fiber content was significantly higher than all other brewing parameters. Soluble dietary
fiber content was 4.25 g/100 g in the dark brew and week grinding while insoluble dietary fiber was 63.49 g/100
g in the light brew and week grinding, which was the highest. Fatty acid composition was not significantly different
according to brewing and grinding conditions. Supremo coffee contained acetic acid, propionic acid, oxalic acid, citric
acid, and fumaric acid. In particular, contents of acetic acid and fumaric acid were highest. These results suggest
that physicochemical properties of Supremo coffee are affected by different brewing and grinding conditions.
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Table 1. Design of processing methods of Colombia Supremo

73 8t

th 200°Col A A5 Fdske] ofuld & 53 52% (8]~
ATE] @A, r2 EAD, A 64 24%(c]EE <t A,
RZ 3®ADe]H, &2 7](Feima 600N, Yan-Chia Machine
Works Co., Taipei, Taiwan)& AF&3le] Y4AA7]5 2%
AR z2dstdA] Fdssith A 2714 A" =
2} 2HS YERE 7 YAHGE EADOIH, e 4
71 BAIE A THE YEE 5 9 gE BADE
YelbHTH(Table 1).

e
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AL
AL
1

WAL micro-Kjeldahl
AH 3| st &3
2 e g5stE g2 100°Coll A 8,
ol g 22k gers Wl gho 2 Akt

N 2 32
=
iz

pH H =

et EHEE s A+ A¥ FE7](Magnif-
ica ESAM 4200.S EX1-De'Longhi, Treviso, Italy)& ©|
23}o] 32%3 3 pHE Digital pH/Ion meter(SenTix® Sp,
Wissenschaftlich—-Technische  Werkstiatten  GmbH,
Weilheim, Germany)E ©|-&3}4] 33] Wt ZA 3] Hy
oz ot I Al (Pocket refractometer PAL-
1, Atago, Tokyo, Japan)& AF&-3te] 33] WkE =73}
W gh(CBrix) &2 YERY AT

M

A e} B EE G AT MEs AAHA (Model
CR-200, Minolita Co., Osaka, Japan)E& A}-&3}o] S 3}
o™, Hunter scaled] ¢]&] L(lightness), a(redness),
b(yellowness) #to.2 FAISFR 3L, 212} 33] St Ht
groew ekt gEdsto s Myk(Y=94.2, x=-0.3131,
y=0.320D)& 28313t

2718 =

WAz} EHEE Gt AT FU1d TS 0.5 g9
Al&o] 9 mL HNOs, 1 mL Hy0:Z 7} % microwave di—
gestion system(MPR-300/12S, Milestone Co., Berga-—
mo, Italy)oll Al 2t #3l8te] A e Aled THTE 50
mL A& % ICP(nductively Coupled Plasma, Thermo

Sample” Condition of brewing Grinding
P Weight Temp. Dipper First clack Second clack  Time of brewing End temp. degree
G 4 min _ 5 min o Strong (G)
f g 19 s 52's e Week (g)
450 g 200°C 4.5 - - -
R G 4 min 5 min 6 min 235°C Strong (G)
g 7s 30 s 24 s Week (g)

Ur: light brew, R: dark brew, G: strong grinding, g: week grinding.
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Jarrell Ash Co., Loveland, CO, USA)& #A35}% a1
Na, P, Fe, Ko ICP %A 9H(AnApex Co., Zhubei,

Hsinchu, Taiwan)o.& XFIAS 24 5 Ak,

A
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FEA35F9 T} Detector UV 290 nm(Young-Rin Assomates,
Anyang, Korea), column< p-Bondapak C;5(3.9%<300
mm, Waters, Dublin, Ireland)& AH8-3}SITE Mobile phase
+ 0.1% phosphoric acid(in water), flow ratex= 0.6 mL/

min, injector volume= 10 mL, column temp.+== 35°C$%1

o}

Alo|MFA

AE AXY: A8 1 g& incubation flaskol] 3}
MES/TRIS &< 40 mLA & 7}sto] vy uwwto s &
B3] BEAA #H o (Fibertec 1023 System, FOSS, Hillergd,
Denmark). W94 a-amylase 50 uL= 7}&"’ A8 A
of Esta dFrulguto s 45 ¢ 5 95°CY +8
Al ARESFE A 4023 A BT 60° Ci W7k 3 A 9
3, vhee] W82 & Aok AFELSR o] EAkA7la E 10
mLZ 7|9 S Al %“6‘}911:} Protease 100 uL& 7}afa &5
vEEte 2 F4& 3 3 60£1°Col A wekith. Amy-
loglucosidase 200 pL& 7}staL 60°Coll 4 303t vk
TR S2A1A AlE SN0z L) Alg 8o Z}zb
60°C9] 95% SN &2 200 mLE 7} e) Ao A 1A]3F
WA skl F A AT

84 Aol A f & v 0.5 g9 AFo|EE Yo

A7 FElod @ re] & 3 mLE 7lehe] AR & &2l
o] fsto] At EFS A=A 3Gt olof 9o FEAE
o33l FHFES 70°Ce & 10 mLE 23] AU} 78%
oehE 15 mLE 7hate] AR 5 ofel] A3 &g o
odutsla §7]9 FFES 78% AvE= AJt A=
78% A&, 95% olthE, ofAlE £o = Z47F 15 mLA
23] A& 3}t 105°C AZ719 A overnight A1t} W
BT FAE SAT O ko] o37] bl tiste] A
A2%S S48k o]d] 6.258 wole] g Ego R ST
th2 ahute] o 37] ZAE 525°Ce] 33t 2 (JSMF-140T,
JSR Research Inc. Laboratory, North Ringwood, Victo-
ria, Australia)ol A 5A13F g 8kA7] b5 3|S5 &
th-3F 2ol AAbskitt.
EE8A Ao (%)=

Alze] 4t A FA(mg)-P-A-B

Alge] Hat FA(mg)

P: @l A& (mg), A: 3% (mg), B 348 (mg)
584 Aol A &3 v AolE 0.5 g& Yol I+
0 93714 & 3 mLE 7ske] EAHAIZD § F2l o

=100

SEEICELEIEE:

o MAE FF 91

Tsle] Ago|E=S 24 519t} olo] ANS oJ3}s)
FFRES 70°CY & 10 mL= 23] A QIth of o 2 Ajz] o
@sto] 600 mL H] 7ol Bo} =874 Aol FHFEL
shlh dojxl oo Bl Al F Rl 60°Ce] 95% oleaS
49 e 5 o2 1417 WA she] YHEL FHA AT
vle] Aetel EE Wol G frelol el 78% of vk
15 mL& /1E1el 2RI F FA o243k Hefel=3e)
EER e Y gole dof ojnatu
&ﬂAXwge7%@ﬂ%a§&ﬂ%¥ﬁ%ﬁ4%7wﬁ
+2+ 15 mLA
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g, 95% olehs 12]al oAl =S oz 7

23] AAJr}. opAlEe] kA FeF Fws] FAAZAT
105°C Azx7141A overnight AIZTE W $ FAE &4
3FgAtt. 3hte] o] 37] Fhatel| diste] AAS Sl o]
o] 6.25% w3t TMAZo R Sttt vk shte] o]
LS 525°C9] 382 (JSMF-140T, JSR Research Inc.
Laboratory)ol A 5A1ZF 3|8lA171 & 3| E=S 5t T).

T84 Aol TFFHR)=
Alze] i A FAmg)-P-A-B %100

AR Ho FA(mg)

(mg), A: 3|+%(mg), B: A #(mg)
Z Aol % ] AtolE 0.5 g& Wol FFAl
Frelol el 78% oS 15 mLE 7ske] E4bA
|AE Yol of73tar 8719 IFES 78% AEE
FATt A= 78% oNwE, 95% olwhE, ofbAlE
O 2 Zb7E 15 mLA 23] Al Akl 105°C 1271004
overnight A/ZTE W & FA& S43qlc) shte] of 7
7] ZFAbel| tiste] oS SAHSAL old 6.255 k]
el eEo 2 gkqinh thE kel o 3] JAE 525°C9
3] 3} 2 (JSMF-140T, JSR Research Inc. Laboratory)el| A
5A17F A7l & s Tkt

F Aol FH%)=

g
AV
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X
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XAt

A3 10 g& n-hexanes 7Fste] 5 $F 40°CellA 7H¢t
% 3 U3, 5% A& 0.1 g9l n-hexane 5 mLE 37}
3le] &3+ & 2 N-KOH methanol 100 uL 2718k 3,000

SAHX2|

2E A9e 33 o4 WEsel AU BEY BE
A AL & 2 AIE vjwsginl T2 242 SPSS E
3 2 7 3;M(SPSS 20.0 for windows, SPSS Inc., Chicago,

S fo
IL, USA)S AHE3He] 4t 41(ANOVA)S: AAlskelar, 7}
A& 7+ o4 5L Duncan's multiple range test=
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Table 2. Operating conditions of gas chromatography for analy-
sis fatty acid composition of Colombia Supremo
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Table 4. pH and °Brix of Colombia Supremo bean extracts by
grinding and brewing condition

Items Conditions Samplel) pH °Brix
Instrument Hewlett Packard Series 1 5890 GB 5.4040.00" 0.70+0.00°
(Minneapolis, MN, USA) rG 5.18+0.42° 0.80+0.00°
Oven 180°C (5 min)-10°C-230°C (5 min) rg 5.28+0.73" 1.000.00"
Injection temp. 230°C RG 5.20+0.35" 0.90+0.00°
Detector temp. 250°C Rg 5.54+0.84" 0.90+0.00°
Colum1.1 . Innowax (30 X.O'ZS X0.1) YGB: green bean, rG: light brew and strong grinding, rg: light
Analysis time 15 min brew and week grinding, RG: dark brew and strong grinding,

A18-3451 H(X0.05).

W A R, F
=

Table 33}

Rt 3% & ) 4y

0 1 Hr A

Aol ox

FE gteko] Wsl= oFuf A of A Colombla@r Eth10p1a7}
2.6%% 25%%, oA E A= 1.0~1.4%= 2
2ol 7 (il B aekglar, o= ATt v E o
ojul ekujAel A o] FwEA] wiEolzta 3Gt

Oliveria $(23)& A5 & FE& 8.9%, % 14.9%, &
A 9.6%, E+rEE 61.8% © %3 ES 4898 BRI
1.6%, @A 14.5%,

220°CoIN 228 @ AFe] 48
A8 9.0%, ©3tE 67.6% 2 Z3)E 4.7%% X3k v}
o}, Ave] wasEs) ude wid 14 % maillard

@ o} g e A2 AR,
o

WS doA 55
A5 ARG P 1L6%RL 2] W ol 1%

Anslar
o}aiv}(%). Ko}t Chung(26)~
geFo] o7} A 53] ATt =

Rg dark brew and week grmdlng
?Means with the different letters in same column are sig-
nificantly different (P<0.05).

ggo] ke maLd vl Atk A% F /18E A% AE
HAY Al Al g ¥lo) g Aol
o] AFHAT. 53] AT 22" AF F 5
o WE JFF AL A YFE ngE 2
A7t AT HATH27,28).
pH, °Brix

Az} BEHES I3 28R 799 pH 2 °Brix
°] WM3}= Table 49 #t}. GB(green bean) 5.40%0.00,
rG(light brew, strong grinding) 5.18%+0.42, rg(light
brew, week grinding) 5.28+0.73, RG(dark brew, strong
grinding) 5.20£0.35, Rg(dark brew, week grinding)
5.54+0.84% fufdwel s Al pH7F ok =d] o=
Wl Qv Aal A4S pHIt 5718t Seo(29)9] B
o AT, A LA T I kol

Ak A9 == FE, Av) 1%, 979 F8 % 717
7hEH, wld ek 22 oy 7hA] 8914 %@% wo
F5HQ 715t Fdof Aol F Ao AtmHr 3
= GB 0.70%20.00°Brix, rG 0.80%+0.00°Brix, RG 1.00
Mo wxd

Jer .

Pn H

0.00°Brix, RG¢} Rg+= 0.9010.00°Brix
9 RAEe] whe o5l do) 2

WA}l BT E gt X Ay ArE ZH
gt A3}= Table 59 #Ath AT Lik2 64.56+0.01%
74 ol wgka rG 20.9040.00, rg 21.78+0.00, RG

Table 3. Proximate compositions of Colombia Supremo by grinding and brewing condition

Constituents (%)

Samplel)

Moisture Carbohydrate Crude protein Crude fat Crude ash
GB 8.23+0.36" 75.13+0.98" 1.54+0.09° 10.6620.65° 3.90+0.12°
G 0.95+0.07° 70.45+0.77° 1.32+0.04" 19.49+0.69° 4.060.07°
rg 1.50+0.070° 69.73+1.28° 4.64+0.12° 19.89+2.18" 4.00+0.28°
RG 0.54+0.065" 68.51+1.31° 1.60+0.12° 25.26+0.48" 4.40+0.40°
Rg 0.68+0.045 75.67+2.89" 4.91%0.17° 20.76:0.60° 5.03+0.59"

"GB: green bean, rG: light brew and strong grinding, rg: light brew and week grinding, RG: dark brew and strong grinding, Rg:

dark brew and week grinding.

?Means with the different letters in same column are significantly different (P<0.05).
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Table 5. Changes in Hunter's color value of Colombia Supremo
beans by grinding and brewing condition

Samplel) L-value a-value b-value
GB 64.56+0.01°Y  0.51+0.01° 17.47+0.01°
G 20.900.00° 9.01+0.00" 14.62+0.00°
rg 21.78+0.00°  6.62+0.00° 12.15+0.00°
RG 14.65+0.00°  2.82+0.00° 4.68+0.00°
Rg 16.10+0.00° 1.64+0.00° 4.01+0.00°

YGB: green bean, rG: light brew and strong grinding, rg: light
brew and week grinding, RG: dark brew and strong grinding,
Rg: dark brew and week grinding.

?Means with the different letters in same column are signifi-
cantly different (P<0.05).

14.65+0.00, Rg 16.10+0.00 = 0. & WA 342 Lgke 7
a3t W77F Raske Ao & YERTh A w34
g e A maillard §F-&-7 7@ wh-g-o] doju} B & 4
Ao Mals doA oIy FHE ddsteE a3 7|E
o] HtH(28). a#e GB 0.51+0.01% o}F ¥k, Rg
1.64+0.00, RG 2.8240.00, rg 6.62+0.00 =& i rG7}
9.01£0.00L.2 YE} Y579 sz} Ea = upe} f
ojF o= thaA yelEth v bgkd GB 17.47+0.01,
rG 14.62%0.00, rg 12.15%£0.00, RG 4.68%0.00, Rg
4.01£0.002.2 agkd} gutdie] A2 vpep} 2l g
= FAEE gasgl) olde] A7 ALYTE Fe 4%
o whe} LEk, agt, bake]l ol th= Seo(29)9] Halel YA
SR WAL F5F LEL, agh, bake AR £33
AJAL 55 Lk Haskqlal agh, bak vl Eo] ukeh
FoF el o] = YERN A TE Kim 5(30)& wjdo] xajd
F2 LAt bk 7HA3F9 3 210°Co A 210%9] oFu) A
Al agke S7Fsth7E 220°Cel A 230% Ful 2} 230°Ce
Al 250z9] A Al fragtha ®astglt

of

O

e

(!

2I|& sher
HiAEe} FHEE dalste] Az FXIE Au9
Ca, Mg, Fe, K, Na &2 =43 Z3+= Table 63 7t}

GBY Ca ¥=e 0.073+£0.012 mg/100 g, rG 0.0083+
0.06 mg/100 g, rg 0.013£0.06 mg/100 g, RG 0.113%+0.00
mg/100 g, Rg 0.09£0.00 mg/100 g&. & v A =9} B3 %=

A= ® 2ay o] FxR Ao o]gdhA SAd nA= JF 93

of wat oAl polE HEMATE GBS Mg
0.14£0.10 mg/100 g, rG 0.16+0.00 mg/100 g, rg 0.183
+0.05 mg/100 g, RG 0.170£0.00 mg/100 g, Rg 0.165+
0.017 mg/100 g2 = =} widteol whe} o] A<l 2t
o] & YERIAIRE kA ekl A 7Y =9kt GBY Fe
sk 0.020+0.01 mg/100 g, rG 0.063£0.076 mg/100
g, rg 0.011£0.00 mg/100 g, RG 0.066£0.049 mg/100
g, Rg 0.048£0.061 mg/100 g2 EH =7} /S Ao
w9 4Q1 Afol= vEbbA] eigkth. GBSl Na 3
0.033£0.005 mg/100 g, rG 0.037£0.005 mg/100 g, rg
0.073%£0.015 mg/100 g, RG 0.053£0.006 mg/100 g, Rg
0.047£0.00 mg/100 go. & HH =9} /S Axd ug #
o] ARl ztol& VFEFHAIRE ofulzd SRR el A THd =kt
GB9¢] K g% 0.944+0.05 mg/100 g, rG 0.977£0.025
mg/100 g, rg 1.123£0.136 mg/100 g, RG 1.41£0.300
mg/100 g, Rg 0.96+0.02 mg/100 go. & =} mj#d =
of whe} Fo A Aol E VEFIAINE ) AR el A 7}
& =T AF FUIES e B S A=A 288}

31, TheRs A shErA WMEe] AFEE I gtk H AT A
A R EFES RS d F)do] o] &Fa 9la FIAE

o

al

< 79l K o] Brhal rh28). ¥ AT Aol A=
K ghFo] Eal=ot el whe} 71 = =
ol A frejA o w2 A v wi i = ot el w)
e} 7714 kel zbel7h Sl Alom yEst 53] 7]
12 el ol FolAo® ol FE 257t FokA
WA PR frefder v FEETAL Baugh e
Gillies$} Birkbeck(31)¢] A7 A3 wAANE=RI9] o]0
A AV ZHE K, Mg 2 Ca 5& AFAga

o F71dol ¥ sk Ao vEEth

o

¢

O

N

¢

AIO|A-I° Stak
| aTT oo

WA E e} BEE Gt X8 Ay B89 5
SA agla F HolAf4 IS 43 A3 Table
73 2} rgo] & AolAf e 66.00 g/100 go. & 7}
ol thE wjd 243 mas fFolHor o) 8
A 2o] A8 TR Rg 4.25 ¢/100 g, B84 Aol d{As
rg 63.49 g/100 go 2 7} o} uld ZAd ule} 2lo]A

Table 6. Mineral contents of Colombia Supremo beans by grinding and brewing condition

Constituents (mg/100 g)

Samplel)
Ca Mg Fe Na K
GB 0.073+0.012%? 0.14040.10° 0.020+0.01™% 0.033+0.005° 0.944+0.05°
G 0.083+0.06™ 0.160+0.00° 0.063+0.076 0.037+0.005° 0.977+0.025°
rg 0.0130.06° 0.183%0.05° 0.01120.00 0.073+0.015° 1.12340.136°
RG 0.1130.00° 0.170+0.0° 0.0660.049 0.053+0.006" 1.410+0.300"
Rg 0.090-+0.00" 0.165+0.017* 0.048+0.061 0.047+0.00* 0.960+0.02°

UGB: green bean, rG: light brew and strong grinding, rg: light brew and week grinding, RG: dark brew and strong grinding, Rg:

dark brew and week grinding.

Means with the different letters in same column are significantly different (P<0.05).

INS: not significant.
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Table 7. The content of dietary fiber in Colombia Supremo
beans by grinding and brewing condition (unit: g/100 g)

W

Samplel) Soluble Insoluble Total fiber
GB 2.07+£0.085"  42.18+£1.98°  47.25+6.53°
G 2.060.080° 47.99+£5.53"  50.05+5.40°
rg 2.51+0.28° 63.49£7.63"  66.00+7.89"
RG 1.80+0.24° 48.14+4.63"  49.90+4.59"
Rg 4.25+0.73° 43.67+1.53°  47.91+0.79"

YGB: green bean, rG: light brew and strong grinding, rg: light
brew and week grinding, RG: dark brew and strong grinding,
Rg: dark brew and week grmdmg
?Means with the different letters in same column are signifi-
cantly different (P<0.05).

0!

& o] fold oz tdEA Yelth Afiats 228
g F BalElo] Aedsts AX & A8k vEdd
FHe F5 FRo|=E A F&F AT T
(body)& F7HAXthar 3tH(32). A Fol= hemicellulose
23.0%, AEZQ 2 12.7% 2]l glado] 5.6% gy o
Qlal, 22¥ Fo= hemicellulose 24.0%, AESZQ X~
13.2% 181 2l1do] 58% % %A% th= ¥ a(33)7}
9lo] A o= thersl ZE o] Ao]A8 27} ZA s B3
Av F Aol Adf TS 9 0.14%, L ANAF2 0.19%
o Hws] & u tfE S8R} 2o dF geFo] Wol tho]
oJEo| Lol & 4 Ads Aoz AT FTH34).

™

714 Bt

A EAES Gel e Frelw
A3k Table 83} 2t} ANFEE

Asle] 714 574

==

< acetic acid, pro-

73 8t

pionic acid, oxalic acid, citric acid, fumaric acid’} &%
Hth 53] AFGB)OIAME AL 2h= 714k ace-
tic acid?} ¢, MiAES EH S dalsle] v G,
rg, RG, Rgv &3 =9+ Aaglo]l M = fumaric acid®]

Ferol ey B AT A3 AF(GB)S s v Eg}
Tl M sz Av e {714t Fo] =4 HEY

At 53] e Ade] v S 2te 7]401
acetic acid7} =¢ka, Wl AR =9} BHEE Ga)sle] 71
A28 2 g5 A¥ = fumaric acid®] o] =tk A
se) 7| uuke gkl A FQlskn 53] AT 3 F7IEe
B 2 ol 4 o F}

Bio] FuA o Ago] A
2% aololeha wad uh gIrk(34,35).

et FHEE dEe s R AT 7|F F AW
AF 241 A3 Table 99 &tk AT & F8 EsPAIWARS
palmitic acid(C16:0)Z 33.24 g/100 go]laz wjd 2 +3
Lo wha} o]l xpolE vrEb A %3ttt Stearic acid
(C18:0)%E SAHEAAR v|gFoldtt. 2 r A F &
824k linoleic acid(C18:2n6¢)9) &3-S 44.29 g/
100 goi X]l:ﬂ—/\]- Z/H = 7].%]— l_cOloL]. uHx&l: =i Hﬁ]t

o wel f-2l4 2 Zlol= ¢l Oleic acid(C18:1n9¢c)E
9.01 g/100 g, arachidonic acid(C20:0) 2.92 g/100 g —1&]
L linolenic acid(C18:3)+= 1.53 g/100 g¢]At}. Khan¥}
Brown(36)¢] A7 A3 A 715 F AWAt 2442 lino-
leic acid7} 46% %= 7} kil C20, C22 18]al C24+
2% EAGT Bag vk vk AY F AR 240

Table 8. Organic acid composition of Colombia Supremo beans by grinding and brewing condition

Constituents (g/100 g)

1}

Sample Acetic acid Propionic acid Oxalic acid Citric acid Fumaric acid
GB 2.2340.21% 1.57+£0.19¢ 0.450.052¢ 1.99+0.11° 2.07£0.15°
G 9.02+0.13° 1.63+0.12¢ 1.25+0.24° 0.46+0.04° 13.54+1.22°
rg 10.43+0.67° 2.74+0.08° 0.92+0.04° 0.44+0.09° 11.81+0.73
RG 8.67+0.50° 4.43£0.11° 1.59+0.18" 5.67+0.20° 16.37+1.31°
Rg 8.72+0.11° 4.74+0.15 1.3240.11° 5.41+0.26" 18.08+1.27

"GB: green bean, rG: light brew and strong grinding, rg: light brew and week grinding, RG: dark brew and strong grinding, Rg:

dark brew and week grinding.

?Means with the different letters in same column are significantly different (P<0.05).

Table 9. Fatty acid composition of Colombia Supremo beans by grinding and brewing condition

(unit: g/100 g)

GB" rG rg RG Rg
Saturated fatty Palmitic acid 33.2440.41™?  33.2240.46 32.67+1.53 32.85+1.52 32.46+1.26
acid Stearic acid 7.14+0.24" 7.4240.67" 7.14+0.27" 7.55+0.14° 7.03+£0.17°
Oleic acid 9.01£0.027° 9.27+0.03% 9.33+0.065" 9.03+0.02" 9.14+£0.31®
Unsaturated Linoleic acid 44.29+0.61™° 44.71+£0.96 46.06+£1.91 43.5242.19 43 57+0.51
fatty acid Linolenic acid 1.53+0.086™° 1.41£0.051 1.54£1.00 1.46+0.513 1.49+0.02
Arachidonic acid 2.92+0.13° 2.74£0.12 2.88+0.11° 2.61+0.084° 2.69+0.121™

YGB: green bean, rG: light brew and strong grinding, rg: light brew and week grinding, RG: dark brew and strong grinding, Rg:

dark brew and week grinding.
NS: not significant.

Means with the different letters in same row are significantly different (P<0.05).
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