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Abstract

This study measured coffee’s quality and antioxidant properties by adding sweet sapphire grapes with different
extraction conditions to develop materials for a new, healthy, functional coffee menu. As for pH, the control group
showed a higher value than the sample group, and ES-SP was the highest at 11.47+0.06°Brix in the soluble solid con-
tent. As for organic acids, ES-SP showed the highest values in shikimic acid, formic acid, and acetic acid. In glucose
and fructose, ES-SP showed high contents of 19236.80 mg/ml and 24578.21 mg/ml among sample groups. Trigonelin
and chlorogenic acid showed the highest values of ES-SP at 1349.44+0.50 mg/mL and 1132.58+0.51 mg/mL. In caf-
feine, the control group and ES-SP showed high content. In DPPH, all sample groups showed higher values than the
control group. The total phenol content was the highest in the control and ES-SP groups. As a result of the above
espresso extraction conditions, coffee has high organic acid, free sugar, trigonelin, chlorogenic acid, antioxidant, and
total polyphenol content, providing suitable manufacturing method for developing coffee menus using sweet sapphire.

Keywords: extraction conditions, quality characteristics, sweet sapphire grape, total phenol, DPPH free radical scav-

enging activity
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(Shin, 2019; Shin et al., 2023).

Hde Frkst =4 5 TR AYE
(Kim et al., 2009)3}3L o] o8] 2] EA =}
Abskso] Hold A APo g 53] fg
_ﬂeﬂo] FJ-OJ:S} 7—1 oz \wi E]O] o

de FfExolE, ¥d 5o E2jHs A
HEH C, EFHE, 7l2E o= 59| 7
i Tl #d EJE}(Lee et al., 2012).
S o sk e

(+)-cathechin, (—)-epicathechin,

=
hal
=

A N'

R

=

o

2

O

™
tlo
e

T ol
Toox 4 A o o

)

o
R
o

N,
N
)

o
20

I

HE oX

°|

2 oHr
o 1o
o

=

>.
o =
o
=)
o
r2

p=2
[€)

Ay RS

9/]

phrocyanidin, viniferin



3% 20 9E 29IE Ajolo] E= A7) Avl] F4 54 21
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Table 1. Making Sweet Sapphire HWE" added coffees using different extraction condition unit (g, mL)
Ingredients Con? ES-SP¥ HD-SPY MK-SP? IB-SP® FP-SP”
Coffee Extract 30 30 130 205 75 150
Sweet Sapphire HWE 0 9 39 61.5 22.5 45

YHot water extract

ACon:Espresso machine coffee

YES-SP: Espresso machine coffee with Sweet Sappire HWE
YHD: Hand drip coffee with Sweet Sappire HWE

MK: Moka pot coffee with Sweet Sappire HWE

91B: Ibrik coffee with Sweet Sappire HWE

FP: French press coffee with Sweet Sappire HWE

wa Aol 8 =%7](mL-50, A&D Company, Tokyo,
Japan)Z 33| ¥HE ZAsiglom 7Y LRSS 7 AR
1 mLE =% A(Refractometer, Atago Co., Tokyo, Japan)=Z
33] WHE S8kt

A= 27
Zy Al59] M= colormeter (CR-0, Minolta Co., Osaka,

Japan)E A}8-3}] Hunter’s vaule L ZH("8 %=, lightness), a
ZH(AA =, redness), b ZH(EA =, yellowness)S 33 WHE
24 5 gapoz JyehAY EE WAL =96.68,
a=026, b=1.89)% A}4-514

|\

7144 34

7zt N8 §714F 242 HPLC (Dionex ultimate 3000,
Thermo Dionex, USA/pump, auto-sampler, oven)Z =73}
Rom UV-Detector (ERC, Refracto MAX 520, Tokyo,
Japan)Z column< Aminex 87H (300 x 10 mm, Bio-Rad,
Hercules, CA, USA)E ©]€3l%52H, Column &% 40°C,

o] 0.01 M H,SO, (Honeywell Fluka, Charlotte, NC,
USA)E ARESIIAL, F42 0.5 mL/min, A& FYF>
20 uLZ AFE-3Fe] 210 nmoll A =3 519}

e 574

7t N7 83 =4S HPLC (Dionex ultimate 3000,
Thermo Dionex, USA/pump, auto-sampler, oven)Z 3743}
3tk Columne Sugar-pak (300 x 6.5 mm, Waters Co.,
Milford, MA, USA)E o] &3l9 oM, 2=& 70°C, o] 54
& ZF<(Waters Co., Milford, MA, USA)E A3,
42 0.5ml/min, A|E+ 10pLE FY 39 L Shodex
RI-101 refractive index detector (Resonac, Tokyo, Japan)&
ARk HE kAT

Egadzl, S22, s FF A4

Z+ Ngel Egladd, A 71 <] ko] =4
2 7} A8 10mLet SF/F 100mLy A7k 848 7]
20 mLA #3l 50 mLe] measuring flaskol] 2l opM| Eqbd
ImLE H7Fste] 1027 BAg £, 10% (w/v) Na,CO,

I mLE ¥o] g3 AlE I mLE 045 pm membrane filter
2 of3}ste] HPLCE 24 8ith. £417]17]= HITACHI
model (655A-11, Hitachi, Ltd., Tokyo, Japan)S AME-3}%1 L,
column Inertsil ODS-3 (5 um, 250 x 5.0 mm)Z, column
2 35°C, ©]%7dS acetonitrile: 10 mM KH,PO, (10:90,
VV)S ©] 83N, §5S 0.9 mL/minZ #4351t} 280
nmO 4] UV-detector (Shimadzu SPD-10 AVP, Shimadzu
Co., Kyoto, Japan)Z 72331t}

Z E9E ¥ 4

% Zodle &% 42 Folin-Denis % (Singleton et
al, 1999)% Wdste] FAsAh A& 50 uLel 10%
Na,CO, &N (w/v) 100mL 3 7}ste] A2 W3 5,

50% Folin-Ciocalteu’s reagent S0 mL 3 7}3lo] 42l of A
60% Fob wkg A7l & 725nmol A &3 %= (Multiskan
SkyHigh, Thermo Fisher Scientific, Inc., Spain)& <743}
th A5 EiE F FEEe FE2 gallic acid (Sigma
Aldrich Co., MO, USA)E ¥FEF=E Al8sle] HEFA
< AHE-ste] kst

DPPH ZHt el &7 845

DPPH 7Ht 2tt]Z oA 845 3482
WHoZ 7k AlRe| F9E S
100 uL} 0.1 mM DPPH £ 100 uLS &3%sle] eHaellA
308 B WAl &, 333 = A (Multiskan SkyHigh,
Thermo Fisher Scientific, Inc., Spain)E AF&3}4] 517 nm
oM FHEE =35It Z+ Al59 DPPH free radical
scavenging A2 [1 - AN &EZA7FY F3 /T 79

FHE)] x (%) & JeEpf .

Blois (1958)2]
Aok Az 2t AR

A H4 (Statistical analysis)
=4 Aol tigk FA A2]= SPSS (Statistical Package
for Social Sciences, ver.23.0, IBM Co., Amonk, NY, USA)
Z2aYS olgsiel 2 54 2ol Wi ERUAE A
=3k 2] 7} Zo] {FE one-way ANOVA (analysis of
variation)Z F23}9 2§24 (p<0.05)2 Duncan’s multiple

shel 1235,

range tests ©|-&



F= g 2 A9E

o] ¥ 7}t Aule] F2 54 223

Table 2. pH, moisture contents, and solid contents value of Sweet Sapphire HWE added coffee using different extraction condition

H Moisture Solid
p contents (%) contents (°Brix)
CON 5.36+0.10°Y? 90.37+0.25* 10.27+0.12¢
ES-SP 5.2140.06¢ 91.74+0.02° 11.47+0.06"
HD-SP 4.86+0.06" 96.00+0.02¢ 5.17+£0.15%
MK-SP 5.03+£0.31° 96.39+0.26° 6.40+0.10°
IB-SP 5.03+0.06° 94.89+0.02¢ 6.80+0.10°
FP-SP 4.72+0.00" 96.66+0.02" 4.93+0.58¢
F-value(p) 838.335 (0.000)™ 45194.305 (0.000)™ 2110.032 (0.000)™"

1) Each value was expressed as the mean+S.D. ™ p<0.001

2) Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

Table 3. Hunter’s color value of Sweet Sapphire HWE added coffee using different extraction condition

Hunter’s color value

L-value a-value b-value
CON 12.00+0.00? 3.90+0.10¢ 3.93+0.06°
ES-SP 14.834+0.06° 4.87+0.06" 7.07+0.12¢
HD-SP 13.97+0.06° 2.67+0.06" 2.80+0.10°
MK-SP 15.80+0.00" 3.27+0.06° 4.57+0.06¢
IB-SP 14.63+0.06¢ 3.07+0.06° 4.57+0.06¢
FP-SP 13.00+0.00° 2.33+0.06* 1.87+0.06*
F-value (p) 3357.933 (0.000)™ 565.725 (0.000)™" 1564.582 (0.000)™

wkk

1) Each value was expressed as the meantS.D. " p<0.001

2) Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

pH, &, 7t&4 13& &
F= 218 2EE A9E Algolo] A FE= UL
71919 pH, &, L& FF 54 A= Table 29} 2t
pHE= thx0] 536+0.102.2 7HE =%ko ) FP-SP7}
47240.000.2 7P e 72-e Yl gzl 45
FZENF H7Fe ES-SPE] 7%, 5.2140.062. 2 tET-ETE
pH7F 0.15 SrobR e, FE% 29 Apsholoe) pH7F
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of ojx U= F 7HF vl Mg very fine¢] &2 pH
e vehilew, Y= A-ZFSF pH gho] Fast
Ath= A3 A7 (Shin et al., 2011)¢} HAEHA €
FE AREStE olBE A Alx AY e pHYt HHE 7
olgste] F=3 79 ¢] pH B}t E/ Usithe 7 B
3Z(Eun et al., 2014)¢} 72 73S YERATH
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7HeA) 2R SRS ES-SP7F 11.47+0.060°Brix® 713

a

[e]
=9kom FP-SP7} 4.93+0.58°Brix® 7H4 Stth F30
AREE ] Tt P A2 ez as 5T
thx3} ES-SP7}F 10.27+0.12, 11.4740.06% ThE A5
Ho}p 52 3g BHlow oyt Ads oz s WA

A8 FEHOE Qs ¥ ol o BobA
3(Seo et al, 2003), A YAl =Z7] AFo|(Bell et al.,
1996)%t EHA VL7 7HerE oS B2 74 A 3
g gl FE2H7] Wil ASeZ AL ETHEun et
al., 2014; Clarke, 1987).

=

ZHmle| M=
A =4 A= Table 37 ﬂt} W L %
o] 120022 7P %3

sy dxLHT 95
=2 L #2 Yehde 34-1‘\: Eun et al. (2014)<]
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Table 4. Organic acid content of Sweet Sapphire HWE added coffee using different extraction condition

Citric Acid (mg/mL) Shikimic Acid (mg/mL) Formic Acid (mg/mL) Acetic Acid (mg/mL)
CON 4408.09+0.36™M? 22.59+0.64° 771.5240.95" 1256.35+0.54"
ES-SP 2467.35+0.75¢ 19.28+0.60¢ 592.77+0.55¢ 1214.434+0.81¢
HD-SP 458.99+0.40° 5.01+0.19° 140.440.56" 236.40+0.79"
MK-SP 666.27+0.32¢ 7.22+0.43¢ 168.32+0.41° 367.87+0.70¢
IB-SP 751.30+0.56¢ 7.18+0.67¢ 183.80+0.58¢ 360.2240.65¢
FP-SP 296.74+0.67* 3.95+0.23° 105.87+0.93° 211.51+0.61°
F-value (p) 2.772 (0.000)™ 766.700 (0.440)™" 500334.021 (0.000)™ 1507741.098 (0.000)™

ok

1) Each value was expressed as the mean+SD. — p<0.001

2) Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

S FEE A7)

F& 2de 2ET 29E Abolo]
=2 A EZ4RS

o 2~
= =T
A9 ] {714t 54 A= Table 49F 2t} AL
) ZFo] 4408. 09i0 36 mg/mLZ 7H4 =9kom Fp-Sprt
296.74+0.67 mg/mLE 7} Grokth A7 ake gzl
22.5940.64 mgmLE 7P =2 Heke e on Fp-SP
7} 3954023 mg/mLO 2 7Pg e S Btk XE
Abzh OPMEAE A tixto] 7HE =3 FP-SP7F 7MY

S S Btk AES $ME ES-SP7F 7 B2
FEg dE A ole @ Aot e 4 ol gdtel
- Z2Z3l= ]/\_J_.E.“/\_/] Tl_y])\]. &l ako)

20X #AdE
7VJ =JTHE Hwang et al. (2013)9] 17 A9} UX

= A% Zlon, f71ite] SR g2 A= =
7dFJr F2 W TS T2 2 HrkKim &
Kim, 2017).

HAOZ AR

b 29 Abstelo] 9% F&E 7t

Table 52} 2t} Glucose= TH
Z 0] 70166.95+0.43 mg/mLZE 7HE =4S FP-SP7}
18662.08+0.61 mg/mLE 7F3 we 28 1 9th. Fructose
o = thZ-0] 73867.84+0.46 mg/mLE 7Hg =9k FP-
SP7} 22627.1140.58 mg/mLZ 7Hg St} A5 FollA
+ ES-SP7F 7V =2 s JYEidTh dixe R I

Table 5. Free sugar content of Sweet Sapphire HWE added
coffee using different extraction condition

Glucose (mg/mL) Fructose (mg/mL)

CON 70166.95+0.43" 73867.84+0.46"
ES-SP 19236.80+0.60° 24578.21+0.89°
HD-SP 18935.55+0.61° 23179.36+0.54°
MK-SP 19421.42+0.47¢ 23798.13+0.58°
IB-SP 19434.23+0.56° 23974.30+0.74¢
FP-SP 18662.08+0.617 22627.11+0.58*
F-value (p) 4.777 (0.000)"™ 3.006 (0.000)"

o

1) Each value was expressed as the meantS.D. ™ p<0.001
2) Means with different letters within a row are significantly different
from each other at p<0.05 as determined by Duncan’s multiple range test.

FEE ko] W o
ZA] Abgto] g o
2 AFREH(Kim et al, 2013), ©]83 Ad= 5 WU
o W& el e Aolet I F oAz L] fET
ﬂato] 74 =t B3 Kim & Ahn (2022)2] -9

1:0]

™

S22, FHmel e
Apstolo] 4 F2% A7}
, 7HE¢l Stk =4 Ade=

=i

ES-SP7} 1349.44+0.50 mg/

FHule| gzl 2

FE AL 23 29E
ZzzAa

Table 63 7t} Egjzdd e E

Table 6. Trigoneline, Chlorogenic acid, and Caffeine contents of Sweet Sapphire HWE added coffee using different extraction

condition
Trigoneline (mg/mL) Chlorogenic acid (mg/mL) Caffeine (mg/mL)

CON 1338.29+0.52°"? 1127.58+0.61° 4588.43+0.49"

ES-SP 1349.44+0.50" 1132.58+0.51" 4478.16+0.50°

HD-SP 259.04+0.34° 199.40+0.44° 807.29+0.84°

MK-SP 388.47+0.43° 323.31£0.11° 1315.86+0.40°

IB-SP 409.64+0.64" 391.46+0.48" 1518.17+0.42¢

FP-SP 191.76+0.68" 141.67+0.98" 589.71+0.19°

F-value (p) 3102885.021 (0.000) 1857268.638 (0.000)™ 3.834 (0.000)™

Eee

1) Each value was expressed as the meantS.D. ™ p<0.001

2) Means with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.
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Fig. 1. DPPH free radical scavenging activity of Sweet Sapphire HWE added coffee using different extraction condition. 1) Each
value was expressed as the mean+S.D. 2) Means with different letters within a row are significantly different from each other at
Pp<0.05 as determined by Duncan’s multiple range test.
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Fig. 2. Total polyphenol contents of Sweet Sapphire HWE added coffee using different extraction condition. 1) Each value was
expressed as the meantS.D. 2) Means with different letters within a row are significantly different from each other at p<0.05 as

determined by Duncan’s multiple range test.
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