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Abstract

To examine the utilization possibility of defective coffee beans, non-defective and defective coffee bean were compared
by means of its physiochemical properties and antioxidant capacities measured by DPPH radical scavenging activity,
FRAP assay, total phenol contents, functional component (trigonelline, caffeine, chlorogenic acid) contents. After
roasting process, pH and soluble solid contents of coffee extracts decreased; L* value decreased while a* and
b* values increased. DPPH radical scavenging activities of defective green bean extracts were higher than that
of non-defective green bean extracts. Immature green bean extract showed the highest radical scavenging activity.
In FRAP assay, green bean extracts ranged from 15.28~21.80 mM TE which was higher than roasted bean extracts
which showed 14.81~16.38 mM TE. Total phenol contents of green bean extracts ranged 191.06~256.25 mg%
GAE which was higher than that of roasted bean extracts showed 161.91~173.44 mg% GAE. The contents of
trigonelline, caffeine, chlorogenic acid in immature green bean extract were the highest, which showed 895.20 mg/L,
825.85 mg/L and 3,836.94 mg/L respectively. Each contents were decreased after roasting process. Results of this
study suggest that defective coffee bean can be used as a functional food material.

Key words : defective coffee bean, physicochemical properties, functional properties, antioxidant capacities, immature
bean
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Table 1. HPLC conditions for analysis in trigonelline, caffeine and
chlorogenic acid of coffee extracts

Items Operating conditions
Instrument Shimadzu Prominence
Column Cis (4.6 mmx150 mm, 5 1m)
Column temp. 40°C
Mobile phase 10 mM HCl:MeOH = 90:10
Injection volume 10 uL
Flow rate 1.0 mL/min
Detector Diode Array detector
SAA 2

BE A Ak 33 ghasio] AAleielal 1 A3 gs
Bty FFEAXE F A5} (mean=SD), SAS program(9.4,
SAS Institute, Inc., Cary, NC, USA)S o]-&3lo] E-AMEA 3}
Duncan’s multiple range test(p<0.05)E 2 A]3}53Th.
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Table 2. The physicochemical qualities of coffee extracts

. Soluble solid
Titratable conens

acidity (%) (Brix)

Samples” ~ pH L vale a vale b vale

N 631:0.137 096+003 200:000° 6297008 -0.69:0.02° 249+0.02°
6.00:007 1440.06° 2301000 59.25:0.02° -2.11+0.02° 12.63+005"
597+003" 113004 200:000° 6136003 -2.50:0.02° 9.35+0.06"
584008 124+0.09° 2.00:0.00° 62.60:0.11° -0.79:0.02° 3.25:0.03°
573006 148+0.10° 2.10:0.00° 61.69:027 -1.16+0.05 627+0.05°
5214006" 1326009 190:000° 4357002 9.83+003" 17.1040.09°
5244005 1361006 187+0.06° 43431007 940007 16.78+008"
5401007 12810.02° 190:000° 4451:0.18° 9.05:004 18.12+020°
5431008 L1001 117:006° 49.35:001° 6340.02° 23214002°
531:008" 1214009 200:0.00° 4005:007° 976013 11.37+022°

1)G, green bean; R, roasted bean; N, non-defective; I, immature; F, fungus; B, broken;
S, sour.
"MeanstSD (n=3) with different letters are significantly different at 5% level.
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Fig. 1. DPPH radical scavenging activity of coffee extracts.

(A), green bean extract; (B), roasted bean extract.
N, non-defective; I, immature; F, fungus; B, broken; S, sour.
MeanstSD (n=3) with different letters are significantly different at 5% level.
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Fig. 2. Ferric reducing antioxidant power of coffee extracts.
(A), green bean extract; (B), roasted bean extract.

N, non-defective; I, immature; F, fungus; B, broken; S, sour.

MeanstSD (n=3) with different letters are significantly different at 5% level.

ko™, Soure] YF FEE0| 1481 mM TEZ 7FF Wi
= UERAITE A Fel EAlste Eelvs 42 4t
W2 7o R ats), et B I Ed T A
g2 Jehdthal BaE s 9lvk30,31). ATk 24
o RAH AT A& FEY9 T HBA e T
A= Fig 3% 2ok F dsA S5E g9
Immature®] A5 FZE0] 25625 mg% GAE = 71 =%
om o|& #l5y SHEe] ool 7199 kst ) 2
& S Bty B3 Lee 5(32)2] 23} frAlstd
th AT FE2E52 45 F25 vjd v a5E gl
ol frolAQl ztolE HolA] ek

1
5
o™ Immature®] Y5 FEE0°] 16191 mg% GAE = 7173

o

A e T So ok iy
i
ro

o,

Total phenal contents (mg% GAE)
[
%))

(B)

Total phenol contents (mg% GAE)
[
3

Fig. 3. Total phenol contents of coffee extracts.

(A), green bean extract; (B), roasted bean extract.
N, non-defective; I, immature; F, fungus; B, broken; S, sour.
MeanstSD (n=3) with different letters are significantly different at 5% level.
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Table 3. Contents of trigonelline, caffeine and chlorogenic acid of
coffee extracts

(mglL)
Samples” Trigonelline Caffeine Chlorogenic acid
N 579.65+2.08° 55727+478" 3080072385
I 895.2042.62" 82585:8.52"  3836.94:110.99"
G F 635.27+5.72° 640.041947°  2634.53+117.00°
B 641.86£0.68° 586.18+154°  3152.57+60.13"
S 687.2240.55" 64572871"  2996.94:124.45°
N 464.48+2.56" 606.29+6.66° 629.26+37.99"
I 402.40£1.65° 645262321 544.60+28.20™
R F 44735+5.62° 642.98+1.22° 603.23+41.50°
B 341.5140.64 431.75¢145° 517.00+29.33°
S 33081527 67048:0.94' 392.44+2934°

1)G, green bean; R, roasted bean; N, non-defective; I, immature; F, fungus; B, broken;
S, sour.
MeanstSD (n=3) with different letters are significantly different at 5% level.
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