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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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I =2 oA Aol e AR =
28 F 799 utat 3 5o FHd 9 vA
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W EEE For A7 T 9 Afelv v A<
Lol ofal] s 222 AFS WAlS HTh(14).
Broken bean< 7)1 A FER 224H 343 A] ST Ho|
AL 2] ot HAAQ] el T2 FgF nxItha
B EATh15). @A 799 JEEAC A3 AFEE
78] 9] Fel WE o]3k8HA i 5l GCll g T
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AHE-EFI T AITHE G4 52 Arabica EZF|H, A9¥l
ul= 254 E] 733 3](SCAA, Specialty coffee Association
of America)®] 710l 9|8t %737} A% F(Immature,
Fungus, Broken, Sour)Z -5} t}. Immature= ) A] 252
Aol A £t Ao ou)7) weke] Bojglon A7|7}
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=3t o, A% A=E AOAC W (20)9] wet 0.1 N
NaOH=E A% 3l citric acid T2 2 VJelfdch 7184
1P E Fe =4 T (Master-a, Atago, Tokyo, Japan)
£ o] &3l Aot on, Mre T WA IHL=97.79,
a=-0.38, b=2.05)2.2 E %% colorimeter(CR-400, Konica
Minolta Co., Osaka, Japan)E A}-&-3}31Th.
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o BHZ 2% e Teel 4L ol gt

DPPH radical scavenging actiity(%)=

Absorbance of sample
Absorbance of blank

(1- %100

FRAP 242 Benzie 52| " (22) W-g3}o] =73}
Tt HhS-8-ol 2 acetate buffer(pH 3.6, 300 mM), 10 mM
TPTZ[2,4,6-tris (2-pyridyl-s-triazine)], 20 mM FeCly-6H,0&
10:1:1 H]&2 &3ate] 37CE FAISHAA, FE9-2 200
s]M gk A& 25 lell ¥He-&9 175 1ILE £ 7 el
A 3087 WA 3, 590 nmell A FBES 245k trolox
equivalent(TE) mMZ YERJRITE & HeAd I3gES
Folin-Ciocalteu™ (23)S $-&3to] B &t F59S
1200] 3] g g Al5&Ho R sl om, A58 1 mL
< Folin-Ciocalteu reagent 1 mL2} &3tste] 15837 =%

| &t
% 10% Na,CO; 1 mL< 78] 60 &<t vHg-A17 760
mol A FFEE =43 o, gallic acidE EFEZ R

sto] F HEA e TS gallic acid equivalent

(GAE) mg% = WERA QLT
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Trigonelline, caffeine, chlorogenic acid &2f
Trigonelline, caffeine, chlorogenic acid &%= F21317]
3ty ANl F=Z=N A]BE 0.45 um membrane filter =
o] 75} o1, HPLCE 213} t}. Trigonelline, caffeine,
chlorogenic acidE &Alo] ¥4 4 1= Bradbury 59
W40l Fote] SHst om. T4 21 Table 13+ 2

o,

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 pm)
Column temp. 40T
Mobile phase 10 mM HCE:MeOH = 90:10
Injection volume 10 pL
Flow rate 1.0 ml/min
Detector Diode Array detector

SAIXz|

RE AY 23k 33] wHEste] AAleiia 1 A3 g
B3 FFHAE H A8kl (meantSD), SAS program(9.4,
SAS Institute, Inc., Cary, NC, USA)S- o] &alo] E-AHLA )
Duncan’s multiple range test(p<0.05)5 A3}t
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Table 2. The physicochemical qualities of coffee extracts

Soluble solid

Titratable * * «
acidity (%) c((ggclnxt)s L value a value b value

Samples”  pH

63120.13% 0962003 2.00:000° 6297008 -0.69+002° 249+0.02°
600007 144006° 230+0.00° 5925+002° -2.11+0.02° 12.63+0.05°
5974003° 1.131004° 200£0.00° 6136003° -2.50£002° 9.35+0.06°
5824008 1244009 200£000° 62.6040.11° 0.79:0.02° 325+0.03
573006 1.4840.10° 2.10:000° 6169027 -1.16+003° 627+005°
5214006° 1324009° 190+0.00° 4357+002° 9.83:0.03 17.10+0.09°
5244005 1.36006° 1870.06° 4343007 940+007° 16.78+0.08°
5404007 1284002° 1.90+0.00° 445140.18 9.05:0.04° 18.124020°
5434008 1.114001° 117+006° 4935+001° 634+0.02° 2321+0.00°
531+0.08° 1214009™ 200000° 4005007 9.76+0.13* 1137+0.22°

»v» W™ = Z|vn W™ = Z

G, green bean; R, roasted bean,
S, sour.
"MeanstSD (n=3) with different letters are significantly different at 5% level.

N, non-defective; I, immature; F, fungus; B, broken;
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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.
MeansSD (n=3) with different letters are significantly different at 5% level.
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Fungus®] 9% FZ50] 22.66%= 71 Y7 Uebsith
3Tt AR T By AT d& FF99] FRAP
g2 B39 A= Fig. 200 AA8F T FRAP assay=
colored ferrous tripyridyl triazine complex©l 2|3l ferric ion
o] ferrous® Zgte|o A= IS TAFOEHA AR e
T e S S 6ke W olth(29). Brokens Al 2] &
AT FZ2EL JF FZ2EHT FRAP 240] H3hom,
o] Z2® ¥ FRAP @40] 1428 Cheng 5(28)°] A7}
oF ARt AT FEEAAME BE AT FEEC
AT FEEA v =2 @4 JEATE =S
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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.

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

=9%kom, Soure] YF FEE°] 1481 mM TEE 7 W2
S-S eI A Fol EAlsks Eevls 2L A
SIS 71202 Ak ot F a5 A
g S Uit e Eas 3 9lvk30.31). 737k 24
T AR Hpd A FEA] F HE s9HE O
=% A3E Fig 33 2ok = dEA 39E g
Immature®] A5 FEE0] 25625 mg% GAE & 7} =t
on ol Hley sietEe] el Aue] kst R Wy
3 FHAS ¥ty B g Lee 5(32)2] Ao} fAMSHA
th AT FEES A5 FEE H9) vl 5E gl
=3kom A5 FEE e folHQl zlolE HolA] &%
o Immature®] YF FEE°] 16191 mg% GAE & 7}
A JERsiT

A

300
250
200
150

100 |

Total phenol contents (mg% GAE)

50+

(B)
200 -

180 L
0 L m
140 -
120 -
100 [
80

80

Total phenol contents {mg% GAE)

A0 b

20 -

o

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

Trigonelline, caffeine, chlorogenic acid &2f
713]e] F2 38 A 89l trigonelline, caffeine, chlorogenic

acid®] 228 H Fof FFS 543 23 Table 33

2t} Trigonelline F73-SZ 2o =2A] njj$- oFak 25k

= Ay ey 22" 34§ F439] wallEo] 2
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Mo 2L dlo o£
%0, oXx
KOO
(o mln

= s, o] AEEC] AFFH B
2 93 3R oz ges dtjn
(33,34). Trigonelline 32 Immature2] /‘3—,—
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B2E 3 F AR o g gifo] vhobx om Sourd] %J.T
FZ50] 33081 mgL& 71 S3ke). Caffeine S F2 97]
o] dFo R P& o|gHE, ol A T4 A=,
& g W ool gt HZ foZ &4 3 ksl 2he
So] 7% HuEE 7154 A 5o th(35-37). Caffeine]
S Immature®] 5 FEE4 825.85 mgLE 7HE
=30 ™ Broken®] 9% FE%°] 43175 mgL=E 7MY %
< FAE et 228 3§ 47472 Fungus, Sour

= caffeine 3] 571t ©]+= Kim 5(16)2] Zx}k9}
FAFSFA T Chlorogenic acide 73] &l o &7 o
Ue FoulE AR dFoEA A A4 gl ke
Yol 7 defA Jrh38). =gt A oA ksl
< B8 A 2 3 4R FEalo 7 Al
o] R o7 Hugo] $ths8,35). Chlorogenic acid eHaF2
Immature®] AT Z2Z 0|4 383694 mgLE 7 Egko.
] Sour?] Y5 FEE0]| 3024 mgLE 7P WS A S
UERI T BE AZ oA 2 2AE T ggko] FAsH 7+
23813l ©]= Franca 5(39)7 Kim 5(40)°] A}
AbetRath Al 7EA] 7 ]%"“ﬂ e 5ol A Immature®] A
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Table 3. Contents of trigonelline, caffeine and chlorogenic acid of
coffee extracts

(mg/L)
Samples” Trigonelline Caffeine Chlorogenic acid
N 579.65+2.08° 557.274.78"° 3080.07+23.85"
I 895.20£2.62° 825.85:8.52°  3836.941110.99"
G F 635.2745.72° 640.04£947°  2634.53+117.00°
B 641.86+0.68° 586.18£1.54°  3152.57460.13°
S 687.22055" 645724871 2996.94:124.45"
N 464.48+2.56" 606.29+6.66° 629.26+37.99"
I 402.40£1.65° 645.26321° 544,60+28.20%
R F 4473545.62° 642.98+1.22° 603.2341.50°
B 341.51£0.64° 431752145 517.09+29.33
S 330.81£5.27° 670.48+0.94° 392.44429.34°

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

79)e] Fvle} ) 5ol A Y mFrka L
A9l B84 E 2
gk AR oBH S-S 8
pHS 7184 nHE e 2w 34
= AgS Hygom AEE L value: 244k a* valuet
b* valuet: 571513tk DPPH radical 2275

= A% & sl o AT FEEA éﬂc«l radical
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4954% %= 7V & 27 s UBith 22EE ¢ &
DPPH radical &7 95 %—%%{M]—L— oA 2l Aol =
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o] M2 16191~173.44 mg% GAE 2] H9S Yehd 95
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