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High quality specialty coffee containing Cordycepin and betaglucan and its flavor
characteristics by GC/SAW Electronic Nose

Hyo-Nam Song, Seung-Jae Park

School of Food and Nutrition Science for Bioindustry, Semyung University, Korea

CoffeeSidae Co., Ltd, Korea

To develop high-quality specialty coffee with increased functionality, Corgyceps militaris,
Pheflinus linteus, and Chaga mushroom was applied to the coffee beans. When the Cordyceps
powder was added by increasing amount of 5, 10 and 15%(w/w), Cordycepin content in
coffee determined by HPLC increased by 59714, 1,224.56 and 2,274.70 mg/kg. To reduce the
undesirable flavor of Cordyceps, the preparation process was improved that the coffee bean
was immersed in the mushroom extract for 72 hrs and additionally FPhelfinus finteus and
Chaga mushroom were used. The betaglucan contents dermined by enzyme method were
706% and 857% in the raw Phellinus finfeus and Chaga mushroom, respectively. The
betaglucan in the immersed coffee bean decreased by 2.11% and 4.19%. The flavor
characteristics were analyzed using GC/SAW electronic nose. The mushroom coffee showed
significantly different flavor pattern with that of Cordyceps and was similar with the control. It
implies that immersed mushroom coffee keeps effectively its original coffee flavor containing
functional compounds. In sensory evaluation by Likert 7point scale for 40 panels, mushroom

coffee showed higher score than the control.
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53343 FEEFGAL ANYT AT A P BEHA TS 2] skl B
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Ttz Ave] wAAZ e mE AvdFe] MEAo|(MA)E At HH A tE
Zkazt g
U dTEH

HAEE 2Ed AnY M= MAA| (Model CR-200, Minolita Co., Osaka, Japan)E AF-&
st 43813 2™, Hunter scale®l ©]al L(lightness), a(redness), b(yellowness) 3t = A3}k
z

o. 4743
B FUALSE Fads 2

Table. Hunter’s color value of coffee powder by the various roasting conditions

Coffee sample Roasting a (redness) b(yellowness) L(brightness)
C1 Light +12.2 +17.6 55.8
c2 Cinnamon +12.4 +12.7 46.9
C3 High +8.8 +59 39.9
Cc4 Full-city +54 +2.3 374
C5 French +34 +0.7 36.1
Ccé [talian +3.7 +1.0 35.2
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Hunter’s color value of coffee powder by the various roasting conditions

_22_



[NAA B ARZI2HA]

[PHA78 B ARRIAHA] ]

I8 B ARRIAHA] ]

[PHIZB H ARRIAHA] ]

[PH178 B ARRIAHA] ]

I8 B ARRIAHA] ]

_23_




5. HPLCOl| 9% FF3txA 99| Cordycepin &4

7t B&
Ttz FHAAE AER] Cordycepin(#kiii)o]l ATl F83] Mol A=A A3t
T4
NH,
~ N
N | \>
NP
N cordycepin
HO O
OH
HO 7| S&5t% Cordycepin?| =t&f7= A=A S&oIE

L i At

1) 48 A=
2 Ao AET FFskE ARE ISl ZAR|(FE, )M g Cordycepm a
& T3t ARGt Fstx

HAE A AAH

[MAA R ARZI2HA]

2) HPLC® 9J3t Cordycepin % &4
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Cordycepin FFHEA S 8] AGRT ASE 33 TFFo Qo =
syringe filter2 %3 AS HAHoE AE3IATE Cordycepin ET&E
Cordyceps militaris, Sigma C3394)= 27t == &rjo] FAsle FFL&ACE sta 7Z; 5
o] W& peak area® Aftst] AFRAHES AU &Y AlE W cordycepin FEFS

Table 14 HPLC(High Performance Liquid Chromatograph) B zA0A S48

Table 1. HPLC condition for cordycepin analysis

Parameters Conditions

Thermo Scientific Dionex UltiMate 3000 Standard Systems
(USA)

VDSphere C18 column

HPLC system

Column )
(4.6mm x 250mm, 5um/VDS optilab, Germany)
Detector UV detector
Wavelength 260 nm
Injection volumn 10 L
Time(min) Water(%) MeOH(%)
0 10 90
0.5 10 90
Mobile phase 15 30 70
gradient condition 20 90 10
25 90 10
26 10 90
30 10 90
Flow rate 1.0 mL/min
Temperature 30C
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o A7
1) Cordycepin EEF
Cordycepin &4 &
A A Axe
min® A peak7} 215

e AN},

]

g 2 AFIA FA
A3t FFEF peakoll E retention time(RT) &%l ¥ %o wE

2t} Table 1914% &

H ] =z

18-

A A cordycepine RT 12.5

o} olol Wel BEstx Ave Axzd 5 APy ste] B4

10010212 T B (8 B it dita 2 [roodified By NIGENM] UV VIS 1
ALl WL a0 nim|
1 . Cordyeaphn - 12,740
A Standard
S00-
s
250-
125 ‘
—ild =|
L T T T T
oo 50 10 150 o 280 o
- T : T T
1021 _TCI HIE (& 8 ' bata 86 |modified by NESEM] UV VIS 1 |
00T WL nar
1 . Cordycapin . 12757
B Sample
SO0 l
375~
125 u
|
1 |
o / ol s et S o U ————— |
wol . min
0.0 50 100 150 00 25.0

ano

Fig. HPLC chromatogram of Cordycepin. A, standard; B, sample

Peak Area (mAU)
8 E B E B

2

100

200 300

Concentration (mg/L)

400

500

Fig. Standard curve of authentic Cordycepin by HPLC
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2) SFetze AshE A4

=

A

>

@O HAAIZE] @& cordycepin 3
ootz AHY AN 24, 48, 2A 0 E S GS W cordycepine AEHA &

=

&6 STD4 UV VIS 1 ii6 Uv_Vis_1
AU WVL260 nm AU WVL260 nm|
1- Cordycepin - 12.447

Standard A

400+
300

300+

No Peak
200

200

100

100

-50. T T T T T T T T i -50 T T T T T T T T e
00 20 40 6.0 8.0 100 12.0 140 16.0 180 00 20 4.0 6.0 8.0 100 120 140 16.0 18.0

| uv VIS 1 UV VIS 1
20 17G WVL260 nm| Ea =y WVL260 nm)
B C
st 250-]
200
150-] No Peak Ne Peak
150+
100+
100+
50
50—
ol—
o
min|
-50 T T T T T T T T -50 T T T T T T T T o
0.0 20 40 60 80 10.0 120 14.0 16.0 18.0 0.0 20 4.0 6.0 8.0 100 120 140 16.0 18.0

Fig. Cordycepin contents by the various fermentation conditions;

A, 24 hrs’ B, 48 hrs, C, 72 hrs

@ 2AH BA 2 4
AT AT Azl A

o
_?L
O{N'
ol

StxE #WE J|FE sto] AdFHSE
3 mu)sle] ADAYTFE ol X EF o] BAH FE3}

Z3tzx0l cordycepin &#Fol =
= 98 AHAE BA AlFoE WA

B

@ FolEFs2E AHEE AH S Cordycepin <l
FolsEsEE AHEE ATY cordycepin FHS TFIE UM W R EFHO



2 Yehdo] gRIEAT. F, FollEFsxE 5 10 ¥ 15% (w/w)E F7HFS S7HAA A o
2} cordycepin 332 597.14 mgkg, 1,22456 mgkg ¥ 2,27470 mgkg S = F7}3 T

B AA A HAT HFAEEX cordycepin FFE FFLS 1~10 mgA00g °l o, F
NEFeEE 5% Ao FEFo] FHo FF3=R AF A=A HANE FAFFII=E

o] oke 5% % AT

Table. Cordycepin concentration in fermented coffee bean

Dongchunghacho (%) Cordycepin in coffee bean (mg/kg)
5 597.14
10 1,224.56
15 2,274.70
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250 0312_=zciyn =) #11 [modified by NICEM] UV MS_1
mAU WVL:280 nm
A
200+
150-]
100
S0
i 1 - Cordycepin - ﬂj \lLLﬂ‘”““J\ P
L — 3
o] N | hY
-50 T - . - : min
[+1+] 50 100 15.0 200 260 300
No. Ret.Time Peak Name Height Area Rel.Area Amount
min mAU mAU*min % mg/kg
1 12.30 Cordycepin 16.594 2.194 100.00 597.142
Total: 168.594 2194 100.00 597.142
22070312 aoamzsy) #12 [modified by NICEM] UV s _1
Ay WVL260 nml
il B
1504
]
100+
SOj 1 - Cordycepin - 12.28;
1 s s aud e \
gii e A
-20- - r | . : min
0.0 50 100 180 200 250 30.0
No. Ret.Time Peak Name Height Area Rel.Area Amount
min mAU mAU*min % mg/kg
1 12.30 Cordycepin 34.728 4499 100.00 1224.557
Total: 34728 4499 100.00 1224.557
160 0312_aouoiszy) #13 [modified by NICEM] UV Vs 1
mAU WVL260 nm)
1 C
125+
100
75 "
1 - Cordycepin - 12.29
501
25+ JLL"A(—L“‘*K
] bovss, L "‘—\
LJ,A_L,A*,,..-'_J‘-——JJ\--' ] BT
20— : 1 ; r : o
0.0 50 10,0 15.0 200 250 30.0
No. Ret.Time Peak Name Height Area RelArea Amount
min mAU mAU*min % mg/kg
1 12.30 Cordycepin 55.980 8358 100.00 2274.703
Total: 55.980 8.358 100.00 2274.703

Fig. Cordycepin contents by concentration-dependant manner;

A, Dongchunghacho 5%, B, Dongchunghacho 10%, C Dongchunghacho 15%
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6. 5327199 B-glucan IFE4]

7t B&

FEA el B-glucano] ATl FE3] MolH A=A &s)

rr
ot
o

U A
B-glucan %2 Megazyme kit®] WS AHE3t E£433ATh =, Total glucane WA
T3 % a-glucan ZFS WA B-glucan & F3tATH

=()=

Megazyme

Megazyme

Reagert! Meg.u 'me

i 24 _Megazys Megazy:
)BETA GLUCA K fi.6) BETA Gl ol
160POD Reagent Era* b Yeast Bota G

S tubeol] ¥ 37% HCl 1.5 mL& ¥l 4583t 30C water
=7 10 mLE ¥ vortexdtil, 100TC oA 2A17F incubation
41 2 N KOHE 10 mL¥ 23 200 mM Sodium acetate buffer
3] mixing AT T F FFH 01 mLol 200 mM
o-1,3

Total glucane A& 0.1 g
bathell ¥of &astsitt. 1 %
ARG 1 AedA 45
2 100 mLE #g 23

o

sodium acetate bufferol] =<l e 3-B-glucanase plus B-glucosidase 0.1 mL& F1il, reagent

blank+= acetate buffer 0.2 mL& ¥, D-glucose standard+ D-glucose standard 0.1 mL$}
acetate buffer 0.1 mL< “¥3 mixing ¥ 40Cd4 60% &<t incubation 3+ Th. Glucose
oxidase/peroxidase mixture(GOPOD) 3 mL= FiL 40C) A 20+ &% incubation ¥ ¥, 510
nmol A FFE=S SA3AH

a-Glucan2 AlS 0.1 mL< tubed] €3l 2 M KOH 2 mL# il 2087t mixing 3T
12 M Sodium acetate buffer 8 mLE ¥ 41> ¥ amyloglucosidase plus invertase 0.2 mL
< Y3, & HojA 40C water bathollA 30 £3F incubation 3E T A%< 0.1 mLel] 200
mM sodium acetate buffer 0.1 mLe GOPOD 3 mL& Fil 40Tl H 201t incubation &t

%, 510 nm FF=NA =A3YT)
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Total Glucan (% w/w) = 4E x F x 100/0.1 x 1/1000 x 100/W x 162/180
= JE x F/W x 90
a —Glucan (% w/w) = JE x F x 1000(or 103) x 1/1000 x 100/W x 162/180
= 4JE x F/W x 90 (final volume 100 mL)
= JE x F/W x 9.27 (final volume 10.3 mL)

. B —Glucan = Total Glucan - @ —Glucan

JE = WEFHE - FHEFTYE
F = ug D—glucose {875~ = 100/D—glucose STD 5H%E
W = AE2FA

o d723%

B-glucan®| &S A3 AIE Table ol YEHHAT. ATFAHEE AHES WA H 2
7t WA AE AACd B-glucans ZHZ 7.06% 2 857% TSI e HOE YERRTH
F HAS ARRS] AT AFHAAY E AHHAAY S A4 211% 2 419%% d=
vl Zhastdnh WA AZPHA SR Az AT A9 1.28%F UEhRy, AFAVL
HAF 2322 A2 AL 203%= N 8. AAFRoZ Bglucan FFLS
01~1.0% =% ZR AEE R A5t Qo] £ FAAoA /NLd A¥= B-glucan ol
T3 71548 A & Ak

Table. Total glucan, a-glucan and B-glucan contents of mixed or fermented coffees

T & Total-glucan(%) a -glucan(%) @ -glucan(%)
S1 FEHA A= 7.48 0.43 7.06+0.07
S2 FRAETEAY 6.54 0.69 5.84+0.11
S3 WA A 3.54 1.43 2.11£0.12
S4 Y& A 7H & F 827 1 3.11 1.08 2.03+0.11
Bl 23R 7 A A 1) 2.42 1.15 1.28+0.05
B2 2k 7 Al A 5.53 1.33 4.19+0.13
B3 FEH A A 3.86 1.17 2.69+0.08
B4 ZF7H5%) TS A T 2.69 1.89 0.80+0.11
B5 27HH A HE 9.62 1.06 8.57+0.03
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o | A w [ MUEEAN sj@w HAWEAN RHWUE | HAEAN
g 1 | i
9] = E TN H ALK
E4TE B-glucan 4712k 2018, 1. 05 ~ 1. 05
A @A AR | el AR ARALA | AP RAK
7% BN 2333u| A (S1, S2, S3, S4)
A
]
£ B O #-glucan
- Megazyme B-glucan ¥4 kit A&
E 4 A2
O Z
T ¥ Total-glucan (%) o -glucan (%) 8 -ghucan (%)
5-1 7.48 0.43 7.06+0.07
S-2 6.54 0.69 584011
$-3 3.54 1.43 2.11+0.12
S-4 3.11 1.08 2.03+011

AEE AEEHALEETE AHEY 9 E49Fe] 8% FRALE
el ATt A BHA R OF EHZAAE He 2o FAYYT.

¥ Frl A ;o] BAATE AFEF olfd #3 EE AA T 04T & gloH
712G ok ol& EANY F YT

20183 1€

ATl FEFHAIYATAR
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JMI-2018-2

8|4 W NLEENH AB  AABEMY  ASAE A
AL 1
i = A THRIE E ALK
BHEE B -glucan 24712k 2018. 3. 23 ~ 3. 28 |
AE A AR} TN B ALK PEECED TR B ALK
A | B¥A=s Sample (B1, B2, B3, B4, BS5)
A
!
4 2y O B-glucan
e - Megazyme f-glucan £4] kit A&
2 4 2 3%
O A
T & Total-glucan (%) « ~glucan (%) £ -ghucan (%)

Bl 2.42 115 1.28£0.05

B2 5.53 1.33 419+0.13

B3 3.86 117 2.69+0.08

B4 2.69 1.89 0.80+0.11

B5 9.62 1.06 8.57+0.03

FAGEY AFTHANddTE Avide 2 £49Fd

% FAE ;o] BMANE AEEF clgfdl Fz =& HA Bl
£7).F% FoE ol EAT F g

2018 39

A AFTHAAddTd

8 A A5R

wzh A o =3 BHARY dE B4AAE A9 Zo] FATUL

°l8E 5 fled
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Gus Y UL 3 ANFEAL Az

(S1, S2, S3, S4)

Pov——

3. o{1}

- Whatman #1 (11 um pore size)

“
3
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8. 53e27 N9 & ZUMEHUE FF B2

. 8

ZgH s 4 93 Folin-Ciocalteu reagentﬂ- e ZgiBd JMog HAlg=
A E ol &std b 2ol EAsAY & AR WEE FEES 50 mg/mLY FEE Z
Zre] gujo] =21 3 o]F 20 uLE H3 2 mL tubedlX FF/S 1.4 mLE 314313 Folin-Den
is reagentE 0.1 mL 7}3te] Z&3EATEH 3EF 02 mL sodium carbonate 2318945 7}13}3L
AAE 2 mLE ALt 2 T3 F 40TCA 1A7E 5 WX £ spectrophotometer(DU 6
50, Beckman Coulter Inc., Miami, FL, USA)E 765 nmdlA F3FEE A9 oM ojueo =
T35 gallic acidE ©]-&3t] 23

o. d7+43%

FZYvE FES AF] 8l gallic acidE TEEE 2Elstd #A4d3¢k standard
curves The3t ol AxAo] Ao #ulsA AoJHILR? = 0.9887), °1F HIEHOR AMAR
o) 2Ze)9s BB g ZHagd).

_36_



0.700

y = 0.0011x + 0.0278
R1=0.9991

0.600
0.500
0.400

0.300 | .

Abs at 765 nm

0.200 | -

0.100

0.000 L L L i i :

) 100 200 200 400 00 600
Gallic acid concentration (ug/mL)

Fig. Standard curve of gallic acid for total polyphenol determination

Z2)9) 3% (polyphenol) & 4 &4 BASE setEde] AFoRA B shiel AE 1F
o % ) ol e A0 Gl FesEd FRE 48 AL GEd SH £ A
wrro) o AMAEE, ool AAR Sol dEAeID, Nol BE Beuiole) Fol ¥
& oAEARE FelAEel Aolnh ol FeAEe FTAA 9 AHHA QA AE
o) Mash 2 ARl sleignt

< A% A8 FFAPUIHAFY FFIEE AMESIY Ax AdE
39.10 mgk coffee beand} Zo] w9 FL FFS el nFHo|Udt ol FFHA 9
=9 2230 mg/g B FFHAToR AT Ao 2811 mg/g Htp dF3] =2 fholojA]

of
e
AC)
i)
e
o
ol

FEuA Bl FFst2E FA /\}%?SPE] AU A B I (synergic effect)’t UEFUYE= HAOE AR
Joh B Ao BrtEEe 3 FEedAE 2 450 mg/100g SE o]E FE3| SAs=

S22 e
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Fig. Color changes after polyphenol determination reaction of coffee extracts:

100%, 10%, 1% concentration of each coffee sample from the left

Table. Total polyphenol contents of fermented coffee

Coffee Samples Total polyphenol (mg/g coffee bean)
S1 gl A= 22.30
S2 FFIEETA T 31.59
S3 & A A 9] 28.11
S4 & /A7Y FF 821 39.10
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Mg T3tz Ao 43S DPPH etz AAgesoa SHste] 24

ok

1—-

Y. A7

AAgA5 ok 34kst @42 1.1-diphenyl-2-picrylhydrazyl(DPPH) fr2lett)d &AW
o2 B39t &, Al5e WEgE FEFE 02 mLol 02 mM DPPH €9 0.8 mLE 7}35t
vortex mixer® 10323 £ F A2oA 3087 FAF F 525 nmoll A FFEE FH3HA

a1, o 22 Ao 93] HAF o5 (Electron Donating Ability, EDA)< A4S AT

off

Sample absorbance
EDA (%) = (1 — ) X 100
Control absorbance

CHa CHs
HyC ——CHs HyC ~—CH3
CHa CHa
HyC e Anti-Oxidant ¢ N
T, _ g
N\j,{j-@*m: =4 N EONO‘
, Q:N Herbal extract N -
i HiC HaC
CH1 CH: |
CHsz CHs \
| HeC CH3 HeC CHa
DPPH radical Reduced DFPH

L= e
A7 FAtE ZA4e A EA Wl EAske e sdEd 2T AU A F,
ZdE e v SAsts dlswd FA7I(-OH7])el osted DPPHE sttjzdo] 275
= AEE SAsHY st FHdo= YEldth
AN R Fst BHE sEEE AT 23 FFAVIHAT FFst: A dY9
Firsl A2 77.05% = ]S YeEtnd. Avdde HTeE FAsdde A
s
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Table. Antioxidant effect of fermented coffee determined by DPPH radical scavenging

effect
EDA (%)
Coffee Samples

100% 10% 0.1%
S1 AEA d= 62.89 7.24 0.00
S2 AE a3 A g 78.81 23.37 0.00
S3 b Al 7 3 67.50 15.25 0.00
S4 N3 /27 F St E2 A 77.05 29.74 0.00
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F328 W) AT ANFEYe) i HULY BEPIE YASAT F 33l
Ax AAstgon BAME B0 % WP A gstel Brbsksich

& AATE 20 AFAA el HEA 8] fskel 28R
e B ERSel RSN g 0dAd A

@ W . AAHAAN(Triangle Test)

P3N AE F 2le 2 AEE ANt UHA e 8 ARE AASHS
HIE stodm e VIE AdstA o A9E 1/h7F UeA A 7SR
st B@riskes W o= 24 Hlste] A FoAo] =2 SARoITh
THA Aol A FollA 7HE de] 2ol& W olth

pAEFS M A Az, AR, 2, A2 o] AFel HIlE FeAY o
F5 ZAlskE ©H £3] AREHTH

P53 2719 AAEH AR OE 1hY AAEET )=
stof, AAE SAUNE AFRANAFE AIRE StHI AE & AAES Yt
S5 AARL

PT AAE A BZF ki AAHEE AY BFolA oL dhst o]FoR §AS
A =W, o] & o] Fo|A &= HAAEY 2FS thH Eoh

ABB BAB BBA
BAA ABA AAB

[‘

© ddad : “HsH7}t

WE
i
iy

" QT AR ol 5w AET AFGFSH 35 FAE
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@ HWIHAR . F 35%W F 25Wo] FFotx EFANE FolAT &, FFstReE I 5F
o] gt} o g AW A AA FRol He A2 AES WESF I
Table. 5%53t% DeERAY AJEAREE A3 FHAAL
HAISH AlBHS Ho| &7 SHUYF gEoF
941 RZ|X|E W= 5% X
387 ezZ|X|g = 5% X
249 SSoStx=e#H 25 o
I “ f" =
4 & x
i
Ol& : Hormm A

Fig. 13 #5377} $9#
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e wgow oA B HAdA AT 5Ee2ATI) B F
§j_. o

@ W9 WAH=57 8 (Rating)

b Fold ARSe B4 47} oj9A GEAE 2AY W AL

v

N

N

SN |
oX,
2
R

= o
= = —-
o 5 &2 Fdo] HasiH, HAIS Y-S 81 o] FdH wjdado] ¢
=)
=

354
@ NEFH
HAISH Al 2SS Hu FF
472 QXY =3
813 ez2|X|€ ALl 100g + 5stE 2L 109
596 SE6I=71]

® AA=A] - ATE AT A0 WE FEEFL wfAISH] ste] ®el o] o A
=Ae 2 oT AEE AN
1st AR 2nd AR 3rd Al
813 472
596
472 813
472 596
813
596 472
813 596
472
596 813

® H7hy
- AT, %, AAH AEEe] B TS EALTH-5HES EoH WA
ARE A s, Hael AsE oW A &=9E A

&

@ B742a3} . F 369 F 179°] FFINEAIE “Hue| AY'E Hrtsily, AL
ZIRAYE 1190 Fotsith. s5stx2E 9] TR Ade 790l
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Foa FGrlsdt. A8 o=
iy

=4 =2 HsE

Table. 355tx79 3 dcEF7 o T AHHE A-5H7}

HAIS AlzH= Aol F& 0ol o SEHAAS
472 a|X|g thx=+ 13
813 SSotE He=gAl 7%
596 &5otx7{0| 17
#

#sdIt dEX

Ol& : THAIGE AR

Fig. 22t #5371 94
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3) 33 B5H7}

%J

®©
o

L

D 1-22F BeHIE ARE wEoR B AAA AL FFstAdTE Tl
HlshA &, 4Bk, 28 S5 WA S Il tiel A=A A7 veA, 71E

7_(-]'

b 7ol ARSS B4 2% 9 7557} oA GEAE 2AT o A&
P TYHELE BE 1-08 FEHE/) S F
>
>

H 78 HE2E 15cm AZ =7 AHg 3

FEAHE] A E EadEe] ARE Be & F HUte 549 g
A5 FES A9std 2aAE BAEES &
2= AA
P anAe AEE T VEEE BUEHE U
P A= AF ML ALE f8 F2 AHE H
P At ow o] A EAAY BHAREM A § AA H
P UIEE HAA B SR HAL L6 Aag s §
@ Hded  “HeHIMEAEF” At FAAA L ol AHY AFFLEH 33 S E
359 + 2%hd A 107 + bt HEd A 1298 = F 579
@ A zEN
HAEH MEHZ Ao EF
472 eX|E =+
596 SSotx ]
® H7PEH
- ZER7E + 715 % HUkeh o] o] dshgh
- dE ol A “AuY FEgTtelA sty et = W of® A2 o] Zd A
gbo] “Fyeta 7|EEE Wb £E A, Enda 37ME = 7] Wit
- AT #, A, 2u, 58 WA, AAAY Zssd g8 18- FALTH~73- (W
+ Foh) HAWAA AHE A sk, “Hao AN e o' AAA =HE WA
[e13
.
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=AR
o2 A

o8 F Aol7} wow
8377 4037 ¥lw)
=ARO™, o] EI FFEET

ey

, 717

>

227 BiE ATuY
JER} ARE AmeA

= o3l oA o 2
oS
99 AN

$33ze FE WA an

? /EE 564HOE W B HFE

“Hue AY"= BFrlEAH.

0135‘1

Table. &332 FA 3l oj

ooty 27

=X

NEE AANEA HH HER)

Characteristics

472 (Control) 596 (D-coffee)

Intensity Preferences Intensity Preferences

Flavor

4.11£1.53 4.12+1.58 4.07+1.41 5.00+1.49

Sour taste

3.28+1.99 4.03+1.59 2.32+1.20 4.83+1.58

Bitter taste

4.21£1.63 3.88+1.35 3.49+1.67 419+1.72

Off flavor

2.75+1.60 3.47+1.60 2.39+1.40 3.65+1.78

Overall acceptability

- 4.39+1.23 - 5.64+1.29

HAlgt AzHE

Ho 3R/

472

e[X|E =+ 1

596

S501x7)
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gyt HEX

4.1 w0 uo:ge [l om HABEAF
Tl R RS T

2AL:2018. 4. 10 g )

A A2E BESE SEFSE MU= ASste ® 220 B0l Y 1 Egy

‘7;‘7}&11 W50 =AIDI HEEILICH

= W ASE A7

| 1R 2E0)~TE(R 260 1802 Liech~7E(0h2 FC)
596 472 596 472

||.9 (4 &y c b 4

pam (3 ) (b (5 4
4 ! (% )

(5 )

AR ALZI2HA]

[N R AFR AFA) ] [N B A7 2kA] AR AR AA]
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11 AAZol o e B4

7l B3
Mg FFst2ATY F7)14 8-S Electric NoseZ HHEA S Fo 2 2720 28X
g 799t & o7t Ae Aurs

U a7

A9 Frje A& ‘jﬂi}g A3 R7] 235l Electronic NoseZ &7|dj€le] ®HstE B4}
Atk dZTAFAR), 5532 GeEAAYMIX) @ FFE2AY(FER)S 9tAE 79H
A(EC  680.M, Delonghw}, olglg])e = zt Wi dxzFPi AIJARE 40 mL
vial(Supelco, Bellefonte, PA, USA)el 23 HZE 8 o] H septa(PTFE/silicone septa,
Supelco) = H5-3 & vt2 ZA3ATE FAIZE GC/SAW Electronic Nose System(Model
7100 Fast GC Analyzer, Electronic Sensor Technology, Newbury park, CA, USA)E Ah-&
stRem o] 717]= GC Al2®lo] EHEA 34} (Surface Acoustic Wave sensor: SAW) Al
AME AE7IE ARt Atk FHlE ARV H¥o] o]Foi s W WA E HEU) 7hEH
AA ARY FUATE Tt AIRY AT AET FAHJL 202 T
Atk 7I71EA 2HoERE SWAE 1eE WAFES AMESIE ZYPE DB-624
capillary column(0.33 pm, 0.25 mmx1 m, J&W Scientific, Folsom, CA, USA)E ©|&3}
25E 30C to 120C7HA 3T /secd] 52 ZZ 133 T Run time 3022 AA35}H
%1, sensor/column/valve/inlet®] %% Z+Z} 30/40/50/50C 2 3Rt
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Operator: kang. System #: 0
Date & Time: 04/12/2018, 16:28:41

BEEISEDEE®)

i e i
do s 165 110 130 130 140 160 340 8o

24 F 18X|= 20l X 43 7|17|=U
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. A7

AzZY] AZnEIHNAN BRAR = ulel o] YRTER), 52 deEIAIAMIX) I
3tz W AT (FER)E 413 £

5%
WHE-g B4 BATL e
=

i
J {
s
ol
ol
2
N
2
Mo
=2
off

o) 7] A Derivative chromatogram©|#t wF& A|ZPEo] we} AAZRE dof
o] WslE mEstY Yehd Z=2vtEOFo]1, Vapor Printeh W FF AIZHE ZFW¥ S (auaular
variables)® 3t1l, A9 §HAHAEE W W (radial variable)2 AFg3te] =7
NZro 2 HE wiAgt Fio] HAEH HTF AZIAIE 360 °© QP RGFeE om X3 Y=
& HEE AR met AMERE dojzl
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Vapor print — polar derivative pattern / polar frequency pattern 1: I 7} &
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