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Abstract

In this study, Korean Hallabong produced in Jeju Island and coffee were grafted to prepare coffee containing Hallabong extract
and the nutritional components were analyzed. As the amount of Hallabong extract increased, the water content and total polyphenol
content increased. However, the crude flour, crude protein, and total flavonoid content decreased significantly. The selenium content
per 100 g was 91.28 mg in the 1% Hallabong group, and the iron content was 6.84 mg in the 3% Hallabong group. As the content
of Hallabong extract in coffee increased, the L-value (brightness) and b-value (yellowness) increased, but the a-value (redness) showed
a tendency to decrease. In the case of DPPH(2,2-Diphenyl-1-picrylhydrazyl) radical scavenging activity, the group containing 9%
of Hallabong extract showed the highest value at 47.20 pmol/g of TEAC. In particular, the ABTS(2,2’-Azino-bis(3-ethylbenzo-
thiazoline-6-sulfonate)) and DPPH radical scavenging activity were significantly increased from coffee powder containing 6% or more
of Hallabong extract(p<0.05). The caffeine content decreased as the amount of Hallabong extract added to coffee increased. Therefore,
when making powder coffee with Hallabong extract added, it is recommended to set the content of Hallabong extract to 6%.
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0| 2719] FA7}F vk B glow, o] EAE A AT 5,
AZIYS AH A A ATt FLee 5 2016).
WO A A% AT B % T4 R 59 S5
9k} 7] Ho| Z3hEjo] Bl fEAQ 7|5 AE F
9] stutoltt. Axjol= theftt A2Ed 24 7H4AE - &
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A BRI - QT BEAA - 22 L S
A 59 FHE YalA UrkLee 5 2016). AE DEHA
U715 5 - A9 9t - A ER 75 5 SRt Vs
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Food” 719l S8E M3 Al, HololE a¥ - £ &4
3} - FHAHE Acte 22 AW A B Ad SEE
HEchlick 5 1973; LeGrady 5 1987; Park & Moon
2015; Kim 5 2020b). T3t 7|54 Z 0 2t QlA]E|o] 9F #
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$tel5-(Hallabong, Citrus sphaerocarpa Tanka nom. nud.)2
9] mofo] AFE WeMAL MEE BSHP T Sfol
0 2 Y E| QU TH(Bing & Chun 2013; Lee 5 2014; Kim
S 2015). RS- AlF A AL HRESH] 1F, AR, U=,
A= 59 ot Aeh7bA] Aulf Aol HA; o=l ok
(Kim - 2015). THehe-29] 32 ko (FIFHF)~H -3 (mEk
he g TS 250~300 g)ofl &5}al, &o] FEHT Ih&
o] B¥5pu, iz} golak S5 Y17} AckBing &
Chun 2013; Kim 5 2015). ¥H2Ha29] I50)= U2 £8, A&
HEd 59 S ol gtefo| Eom, At 4Aks A
7t oA Fz=sto|my o] HAg o 2 A= 2y, g
o B 5 o Aol JeBR AFAYEA EE
7RAI7F 22 AC® LA Itk(Shin 5 2014; Kim 5 2015).
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1736R, Gyrozen Co., LTD, Daejeon, Korea)S AR5} 8,000
pmo| A 10827 A4Eeste] 255t AYdTe= &
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AT E EFHRALAE 60%, U7} 15%, B 7} 25%)%F
‘COFFEE LIBRE’9] W E]1l(Vertigo) ¥5(Coffee lebre cor-
poration, Paju, Korea)5 AME-5IA . AT YEE 0.3 mm o5}

o A 2712 2GS A UE Bug mAEE
(Bialet, Italy) S AF8-3) 73 Qo2 FZ3oict. =, B 7
Ao} HoE B LE AL 5 B 9io] 3 Folw ¥
Qe 25715 950 FHAA ofAnds AN 25
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2H5- 3F= (1430, ESfood company, Bucheon, Korea) @ ©]AHs}
TaE Hel FUeh olF EFXX7|(Spray Dryer-008R,
DONGIIN S.D kr, Busan, Korea)S 0]-85}0] Z}2}9] 5= &(0,
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Table 1. Formulas for coffee with Hallabong extract

Hallabong juice (%)"

Ingredient (g)

0 1 3 6 9
Vertigo espresso 94.80 93.80 91.80 88.80  85.80
Hallabong juice 0 1 3 6 9
Hallabong flavour 5 5 5
Silicon dioxide 0.20 0.20 0.20 0.20 0.20

Y 0%: control, 1%: addition of 1% Hallabong extract, 3%: addition
of 3% Hallabong extract, 6%: addition of 6% Hallabong extract,
9%: addition of 9% Hallabong extract.

R} Z2000] H7E A Hdo] F1 54 595

AES, 76100, Hitachi, Tokyo, Japan)g AR-8-5}0] EA514L}.
153} power= 1,300 WoH, B4 HI 929 15 ml/min
02 3}, 7FARSES plasma 15, auxiliary 0.2, nebulizer 0.8
mLmin© 2 s}o] BAI3191c.

ME 5F U 9 A
ohg 2ol H71E AN Buel 4% 232 99
Hwang & Sohn(2020)°] A A|gF W& -8-8-5to] 24 A1
A& 10 gE 3l HE4(60x12 mm)o] ¥1g7te] 714

A TS & WL(L, lightness), 4 %E(a", redness), T
(", yellowness)S M2}A|(Chroma Meter CR-300, Minolta,
Tokyo, Japan)& Z7g5}ct. WA EZEwo] BEML L, a,
b'gtol 2+ 97.10, +0.24, +1.752 ARZ3SIT 9F AR
ZF A £ A& 1 goll AAS 30 mLE 7HeE A FH|
o Z4zo] A Mg £92 yAE 7}”1]E}(CANON IXUS
500, Canon, Tokyo, Japan)& ©]-&3}o] A] g2 Hjx|s}k
o ZJsIThFig. 1).
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AT & Sehuiols Heke GAE AT AR 1 ml
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Fig. 1. Appearance of coffee and coffee powder for each concentration. 0%: control, 1%: addition of 1% Hallabong extract,
3%: addition of 3% Hallabong extract, 6%: addition of 6% Hallabong extract, 9%: addition of 9% Hallabong extract.

H Az A|F9) 2,2’-Azino-bis(3-ethylbenzothiazoline-6-sulfonate)
(ABTS) &tz AAZAHL 7 mM ABTS(Sigma-Aldrich Co.,
Spruce MO, USA) 883} 140 mM ZBHAEZ-E(KoS,05)(Samchun
Pure Chemical Co., Ltd., Seoul, Korea)S &350 12~16A]7F &
20fA HRZAIZ] &, QARS8 2] A 4=(PBS, pH 74 E AR
sto] 734 nm PO A TBE Zh 0.7(+0.02)0] HEE 3|45}
ARESEAEE. S A9 (%)7F 20~80% H =5 5] AgE 24 Al
10 L2} 1 mL ABTS &2 Z9tsto] 1587 HHSAIX] £,
734 nm YoM FFEE S5 ABTS S 2AZ
3E B2l AAE F2of ofsto] Alitstlon, 7+ A7
2tz 4752 TEAC umol/g dry weight® LER Tt

ABTS 2H0)Z &7 S (%)=
(1-(NE 7R SEE/ARE FH7HE S85)1x100

A= Aw A]E2] DPPH(2,2-Diphenyl-1-picrylhydrazyl)
2tz 475 Thaipong 5(2000)7 Lee 5(2017)°] A|AIZH B
ol w2t £7g5titt. DPPH #74-8- 92 DPPH(Sigma-Aldrich
Co., Spruce, MO, USA) 24 mg< HE-2 100 mLof| &3 A]71
T2 -20CoA EfstaA ARESHI o™, DPPH &2
515 nm 3ol A FF%E ZL 1.10.02)0] HEE HEESE 3
Alsto] ARSI 2 A Sl(%)7F 20~80% ==& 34
St A A& 50 uL}t DPPH - 2 mLE E3fsto] 422
a0l A] 3087 WA &, HEES SHYCE AR5t
o] 515 nmof|A] A|&o] & FF=E S5 DPPH 2

O £AHL AN B4 oJstel ALt or, 7} A
29] 2rjz 4752 TEAC pmollg dry weight LRSI,

DPPH ]z 274 B4 (%)~
{1-(N& A7 FB/A R FH7RE F45))x100

_E_A-I

. a2 2o

19l FF EAL Pak & Jung2017)°0] AAE Fo]
wet -} o] XSGk 7l ek gistel S
A3 A2E 247} 1 g4 Fstel 90-95T] 37 F74 80 mL
£ @7beto] 1587F EAIZ] T, 4TNA] 1587F 4,000 rpm

oz AHE st GASA Z, Sep-pak Cartridge(C18,
Waters, Milford, MA, USA)°] S3}A17] o+ 0.45 ym AS49}
o2 ojtsto] Zuat. 71Hel KEES S F
5L, WR S oA Eot] el o] &5ttt 145
A 2 2 vt E 18 3] (HPLC)(LC-20AD, Shimadzu, Tokyo, Japan)
£ o|85to] ZHY Shim-pack GISODS C18(4.6x250 mm,
Shimadzu)2 40C=E [FASt O H, 0|54 Eri(FleEE=
35:65)= 5-&M-&d sttt ol §&& =+ 1.0 mL/min, 3
Q] 8-eF2 10 pLE 3}al, A<7](SPD-20A prominence UV/ vis
detector)E ©]-8-5F0] 280 nmoj| A SA5IATE S Alm E
222 = 1,000 ppmC. 2 ZA43FGIT

= 3L O
L T

A== SPSS package version 18.0 (Statistical
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Package for Social Science, SPSS Inc., Chicago, IL, USA) &
WA Tt BAF B4
02 Duncan
9] t+5-7 74 ¥ (Duncan’s multiple range testyS Eo}o] Z- H

IBE ol 8stel W EE
(ANOVAyHo] whet AAlstgom, AFEA

ol that Sol4e B2 ATHp<0.05).

23} ol =k g ZTHRZ 195 ¢ 2 X080 g2 HIEQ T} o]E B
Al vl & o, St %%%‘% H7¥sto] An B2
1. HIME 2 2 JAHE An B0 vlg] =&, &, X% 4 404
tebE 290 H7HE An B dutgE B4 7 o] o, 2o 0‘%*2 RIAHE A1 Bo
Table 20 AA|otF T U E B A3} 2o A= 3 Hlg)| statg FEHS FHrlgo| S7MErE WolAlE A
B 14.2040.18%, ZEHHA 19.21+0.22%2 7P =9ro |, 5t R R s
E‘ro FEHZ 9% 71 A EUojA SEo] 10.55+
027%=Z 71 &a&u}w 05). Awo] gtz FEHo] H7t 2T, pH 2 Bl 24

23000] 718 A B £ 54

Sl e A A9 14 AEe]

Z9] QIAHE AnulAo] LS8 SHgFe
A 7.7~14.0%2F2L B 115 oH(Lee &

EI(RDA 2006)°] A Al
g Uk R BA

B B4 gL sn

O - RLa

2.
stehe F290] A7t Al

S}
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g 1.9~4.5%,
A FFL 154-28%.00, AlFo] &=L 9= 117 A
1.1~2.8%% 1, Z]“]'
2012). T3+ A&
OIAHEE Am| Bato] 7FAE 100
40 g, & 79 g, ZAF 0

Fol FHB4E S8 FFE F/RIIOL, 208 2 20 2] HE, pH Y B &
03 G RS BASATHp<005). Aol FFE L Table 29k Pk Ak FE0] Arke AL B

Table 2. General analysis, physicochemical properties and mineral composition of coffee added with Hallabong extract

e 1% 713t 73] EZof A 3.98+0.17%2 =
roit, Alg 7+ F-oJgt Afol= Qiolth =W FJAA F-5

=

843~8.73 °Brix2 UFE} o™, S}
% 2710 WE PrE AR 7+ 9053 Aol7h Y3ttt p

Various kinds of coffee with Hallabong extract (%)

Measurement
0 1 3 6 9

General analysis (%)

Moisture 6.82+0.57°) 6.400.13° 8.5240.35 8.61+0.22° 10.55+0.27°

Ash 14.20£0.18" 13.66+0.21° 13.07+0.30° 11.47+0.13° 11.7620.05°

Crude fat 1.93+0.24 2.29+0.41 2.81+0.18 2.31+0.22 2.60+0.30

Crude protein 19.2120.22° 17.77+0.32° 16.58+1.30° 16.73+1.54° 15.49+2.63¢

Fiber 3.4120.39 3.98+0.17 3.600.12 3.03+0.14 3.29+0.34
Physicochemical properties

Sugar contents(°Brix) 8.50+0.20 8.4340.12 8.73+0.25 8.63+0.12 8.43+0.12

pH 5.33+0.02° 5.35+0.04" 5.21+0.03 4.84+0.03° 4.69+0.03°

Turbidity 1.96+0.01° 1.97+0.01° 1.96+0.01° 1.59+0.01° 1.69+0.01°
Mineral composition (mg/100 g)

Manganese 0.94+0.17° 0.64+0.16° 0.81+0.30° 0.330.10° 0.33+0.18°

Copper 0.7120.13* 0.69+0.20° 0.44+0.07° 0.69+0.53" 0.20:£0.09°

Selenium 74.55+11.74° 91.28+13.43° 58.43+13.39° 55.61+18.85¢ 56.38+9.64°

Tron 5.82+1.35° 6.22+0.61° 6.84+2.31° 4.47+0.58° 5.40+2.42°

Cobalt 0.20+0.20° 0.16+0.08° 0.0120.01° 0.00+0.00° 0.00:£0.00°

Magnesium 45.08+6.43° 44.91+1.73° 45.47+1.61° 39.24+6.65° 42.49+2.93°

Calcium 112.39+18.44° 102.50:£1.19° 90.62+16.81° 82.09+8.09* 90.64+7.67°

Zinc 0.76£0.24° 0.72+0.21° 0.58+0.14° 0.40+0.26° 0.48+0.03°

Y Mean£S.D. (n=3).
*dyalues with different

superscripts in same row are significantly different at p<(0.05 by Duncan's multiple range test.
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4.84~5359] R 9joln], hg Zof| vl FehE &
4.840.037}

St o} AZbE Ax BEOlA pHvt ztzt
4.69:0.030.% 99314 Wokth(p<0.05). EEL

o] 6% A 91.28+1343 mg, 9| TF2 3tete 5
Au Bdo|A 684231 mgE F-9J5HA| &A
1591978 (p<0.05). AAHE A Faofliz H4 1

=74
00 g Z4 160

Heed, 53] dete FE90] 6% H7Hd 7¥ 2 mg, 91 357 mg, A 4.8 mg, HEF 32 mg ¥ ZF 3,600 mgo]
A1 1.5940.019] 215 Kol 27} o5t oAl Aol REO] kil EILEITHRDA 2006). £

THETHp<005). YO JAHE Al
7ako] E437] of@7] jEo] AHEs} o,
AT HAo] 2AsINA 2S5 A%E 2 =), of

< 799 ¥53 vz 23 240H(Kim 5

L Ao Aure 2k Ag, %ﬂv U T %

2 £

AFolA 2

o e gebe FEoo) Wil St ﬂm ENRES
2" ® 3 20 U] Yol AW Bt &
H @-a}% iioﬂ_o_ 3%, ;247],5} 7{11] 1:11:11—0

2007). pH  HEERDA 20069 AAE AAHE Ao H Gkt o
S RS W, § B $1S Bk

#A7o] ghe A= 58 240]thKim 5 20200). 7|7 9]

YHHA Q1 pHi= 4.77~4.929] W 9]o]m, # 3] 9] UAFA|of uheh
pH7} Z-&F8]otito] 4.922 =31, ALfAte] 4792 Yoty B
T3 RE=T(Lee 5 2017), & Ao A g FE2HS 6%
ol H7tetol Azt A ELo pH7F A¥HARl # 1|9
pH 423} SAbslthy BaE ) E3F Kim & Kim(2017)9]
o o]l Al XY o}A Bourbon # 1 Q] pH= 4.78~5.16, Kang
5(2015)9] A4 = ZFH]oF Supremo # 3] 2] pH7} 5.28~
5.54, Duarte 5-(2005)2] ALoflAl= Mundo Novo A1 &5
9] pH7} 4.72~5.072}3L K a5tlch QIAHE Amjo| zbz}

;qlqﬂatq El‘]]lﬂ o \;!l Aere x47]-—o‘]— 7:10 pH—— 7_‘_‘1—
540, 5.52 9 48622 HEV3lYET, o] B Ao gt

T FE90] 6%2} 9%t H7HE A EU9 pHET &

A& ERTHMin 5 2015).
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different types of coffee added with Hallabong extract

E}% FZ%o| H7tE Ax £Eo Mx Z42 Table
ot Lk 14.60~15.709] WO Hglom, gete =
< 3% ol H7Iet An EEollA Lgke] =271 S7Fst
HATHp<0.05). agr2 9.13~9.90 Mg o, A&
ot Zfol= glolth. bk 12.43~14.339] HY G om,
of Hls| Axnlo] gty FEFH H7tgo] S
17} oI 5HA 5716t (p<0.05). E3F A= 0] 37}
b FE2AE 6%2 9% H7IRE Au] EdolA=
o7} YrehtA] gkttt AP A+(Kim 5 2019)0041=
JA}F Catuai 50 AL e, AL AT 9 2T
4377, 437, 2033 & 68.052 H 115} =1], 0|9} H]
o, 2 A9 gete FEHS UK A £E2
T, AT 9 GMETE 3o S35 Hlon, o= A

of ghete FE2Hol H7IEHA A JA7F 7HA AL Q=

og o,

. & EglHE &2 Y & SeEL0|E

A7t An £49 F Evs g ¢
& £ Table 40| AAISHCE & Z
o] A 133.75+0.76 GAE mg/gQ o1}, §hat
6% A71et A3 Bt A 143.81+0.69 GAE
ZHEZ 9% H7HeE A9 EdolA= 293.30+

Various kinds of coffee with Hallabong extract (%)

Samples
0 1 3 6 9
L 14.67+0.78) 14.60+1.28" 15.501.35 15.70+2.26 15.70:£0.40°
Liquid a 9.90:£0.62 9.27+0.40 9.50:£0.92 9.13+0.91 9.27+0.38
b’ 12.90+0.78° 12.43+0.93° 13.80:£1.23° 14.33+1.79° 14.33+0.67°

Y Mean£S.D. (n=3).
*“Values with different superscripts in same row are

significantly different at p<0.05 by Duncan's multiple range test.
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Table 4. Total polyphenol, total flavonoid contents, ABTS radical cation scavenging activity and DPPH radicals scavenging

of coffee added with Hallabong extract

Various kinds of coffee with Hallabong extract (%)

Samples

0 3 6 9
Total polyphenol (GAE mg/g) 133.75+0.76°" 117.27£0.46" 145.64+0.10° 143.810.69° 293.30+11.55°
Total flavonoid (mg CA/g) 284.75+5.23° 265.86:2.27° 199.00+2.38° 208.92::4.13° 146.14+0.75°
ABTS radical cation scavenging 71.18£0.36° 68.72+1.33¢ 70.21+1.63° 76.3126.18° 78 48+1.05"
(umol/g dry weight)
DPPH radicals scavenging 8.92+0.49° 14.910.52¢ 35.77+0.52° 33.39+0.92° 47.20:0.80°

(umol/g dry weight)

Y Mean£S.D. (n=3).

*dyalues with different superscripts in same row are significantly different at p<0.05 by Duncan's multiple range test.

11.55 GAE mg/g&2 Yett & E2us 2 Ao gt
T FEH9 H7tgo] FUIESTE FYsHA STFeIAH
(p<0.05). 0|9}= HI 2 F STt o] E Tk tjRofA
284.75+5.23 mg CA/g=2 7} =4 24 00oH, A st
2y FE2H9 IAFo] FTIAFE [FYsHA Haskut
(»<0.05). & ETHE TFS AnEd, BHEY FEHA
e 7)o HE ET e T2 0.42~1.45 mg/mL
(Seo & 2003), BepgAl ofgH|7} £59] Ao 4 &
3t 739 363.4~309.8 ng CAE/mLE X 11 E{th(Jo 5 2016).
Lim 5-(2015)9] 2tF&& A AH9 FHEA ATolA
= WEH(19.79 mg GAE/g)ol| Hlsf 21 4] #1](26.06 mg
GAE/g)ol| A & E2]H& ol =okthal B 11513i+=H], o]
= 2 Aol Ao greHs FEH 9 M7l TS
£ Z E9vE o] 371 A fARE A4S EATh
ERF 2EF9 AZ Al {4 H7HYoo 5 2011), HFH 3
7Fg(Yoo 5 2008) B 7HA Q719 E F7FeE A¥(Kim 5
2016b)9Q] 7ol F Hz TFo] SVt Hiskqlet.
= A"t H7tE= AR HrE] A HE =l
gatsl Eoe JFS ], AR A5 a I synergy
effect)”} SR8t ARt

el

7het Ax B stebs &S 6% FUKsE A 2

A 247} 78.48+1.05 TEAC pmol/g®} 76.31+6.18 TEAC pmol/g
& UEPthp<0.05). DPPH gt]Zh 2489 A9 stets
FZ2HE 9% H7Ht Ax] EZollA] 47.20+0.80 TEAC pmol/g
2 7P S $X7F et p<0.05). 8] 2 A4
ABTS 2}tz &A&43} DPPH 2tt)Z AAEAZL A1l

Zolg 0% A7 AN Beolq S5 B
JERASTHp<0.05). ABATLim 5 201514 @
A A7t 2R DPPH eid £ATHo] &9
(F=822, p=0.003), W] F4oI4 B5o] 2r]o] hakst
o] g45jof qHAkst FA4o] ek RIS A
AEZ 2282 T3 AF(Bac 5 2020014 DPPH
gig A0 FAZIZ140] B3 AT 2222
0.5% H7HEE 270N AET 2229 Fro] oJEAo
7 Z7)etedrta Bastgad), ok B a7 anel $A
A% B

(
=

it ﬁ
Sl

> g

2w jo O - ok

7. Ftm|Qol &tz

gheHs =& Ho] Hrke An BEe] 7HQl T S
Fig. 20] A Aot 7HHQ1 32 tR2atollA] 85 mg/gH o
U}, Axo] ke 22 RS 9% H715E An EdoAL 7}
H|Ql 3F=Fo] 25 me/g7tA] F-2J5HA| FHAst o, Awo| gt
g FEH9 Frigo] $71EeE M 2 <F 60
mg/g2] FAFE HATHp<0.05). 7HH|Q1E H=/d SHtE2]
FEAZ ZAESHAY FHE/lo] HASE SES 236|
2ol A=A A4S 9] 750l itk B IalE Y thRhi
& Shin 1996). F-2 YF9] 7HH|Ql F=F2 ZHH|o}, gL
ylo}, Haba Awl9] gteFo] ZHzE 11.19 mg/g, 12.08 mg/g,
12.56 mg/gC &2 et} Qv Aloht HE A 1o H]sf 2
v A Yoy B 1890 H(Kim S 2007), Kim & Kim
(2017)9] Aol A= ©EAFU b Bourbon =9 5% # 19
74| Q1 SHEES 122.71~129.87 mg/100 gO] 3L, Bell 5(1996)
I} Kim 5(20200)9] AtoAE A% B2 zte] 2717} &}
S5, ARSSE Y5 £49 o] BS4E AT FE5HA
74 Q1 FHFo] F7kett . Bttt kA 2 Aol A
£ A" A TRE Q] FHE et FEHS B
H2 Hriste] 2Ho| 7HsE SHSHATH
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Fig. 2. Caffeine content of coffee containing Hallabong extract

[=Xel =1

of & A=

3t S22 AF5A]7]7] 95t EH o= ot
71E AN E BUE Axslo] EAEHLS

of srebe 259] Hrigol FHASE : =
el G SO, 28, 2uwa U § Set
Hico|E Gee 0l5H 4AsTHp<0.05). e 2%
olo] A7lE % Boo] GRL §43-873

4.84~5.35, &= 1.59~1.979] ¥l oH, 9] 3tets =&
Hol 6% H7He A¥ EEoNA =7t FoSHA DojAl= Al gt &
Zo] TEHAU. 100 gF Ay FF2 F2He F24S = wohEh

£ d7e ATl BidEs SHat

A3 - 5 - A - A -

Coffee added with Hallabong extract 0%

Coffee added with Hallabong extract 6%

=
S
oo 4Ee]  AABAHL Fehe
g ool 1 %H 99
Bastec Av 2 32
8 3% 59 g}
g B4} A3E ¢

1% H71e A Eol A 9128 mg, B FFE Seky &
Z912 3% F71 A3 BolA] 684 me 51 7

S E AT p<0.05). #u|of| FtetE FEd dFo] ST

B A

[mn]

Coffee added with Hallabong extract 1%

1 5 ]
[ma]

Coffee added with Hallabong extract 9%

analyzed using HPLC.

B FAEE ST AL Up<0.05), HME Fadt
A%S Rtk ABTS oz 27343} DPPH o2

FE2UE 6% o1 7Rt 73 FEofA

37 S718 AT p<005). 7<) L 7o) B
9o] Hrlo] F7FLSE Fastgom, of #
F& 271WA 719l 43S FolT ofeke &
@ o, 2k glo] ol 4 9l Aoz Alm
Hot oepA 2 A7 399 = . ek F2de 6%
oA BE FEEH A9 Bate M
S W9l on, eehg &0 Ak £ AT Az
9] SRS %2 AAst= A

015.9_7-]0

270 L T =2 A—

o

B A2 @AUlEHlo]| 9|3 2 TESS COFFEE CAFE



ol

Vol. 34, No. 6(2021)

¢

9] A YE whol £E|glom, o]of FAIEH YT}
References

AOAC International. 2005. Official Methods of Analysis of
AOAC International. 17" ed. Association of Official Analytical
Chemists

Bae HC, Park JU, Moon JH. 2020. Anti-inflammatory effects of
a mixture of coffee and sword bean extracts. Korean J Food
Sci Technol 52:237-243

Bae J, Jung YJ, Choi MJ. 2015. Effects of coffee powder
supplementation on the blood glucose and antioxidative
enzyme activity of liver tissue in STZ-induced diabetic rats.
J Nutr Health 48:140-148

Bell LN, Wetzel CR, Grand AN. 1996. Caffeine content in
coffee as influenced by grinding and brewing techniques.
Food Res Int 29:785-789

Bing DJ, Chun SS. 2013. Quality and consumer perception of
white bread baked with Hallabong powder. J Korean Soc
Food Sci Nutr 42:306-312

Choi KS, Kim YH, Shin KO. 2016. Effect of mulberry extract
on the lipid profile and liver function in mice fed a high
fat diet. Korean J Food Nutr 29:411-419

Choi MK, Lee YS. 2007. The relationships among coffee
consumption, blood pressure, and serum lipids in Korean
adult men and women. Korean J Food Nutr 20:460-466

Duarte SMS, Abreu CMP, Menezes HC, Santos MH, Gouvéa
CMCP. 2005. Effect of processing and roasting on the
antioxidant activity of coffee brews. Food Sci Technol
25:387-393

Hwang ES, Sohn EM. 2020. Quality characteristics and
antioxidant activity of sikhye made with different amount of
aronia juice. J Korean Soc Food Sci Nutr 49:946-952

Jick H, Miettinen OS, Neff RK, Shapiro S, Heinonen OP, Slone
D. 1973. Coffee and myocardial infarction. N Engl J Med
289:63-67

Jo SJ, In MJ, Kim DC. 2016. Effect of the roasting intensity and
extraction time of coffee bean on the antioxidant activity of
coffee extract. Food Eng Prog 20:165-169

Kang CK, Shin TS, Jung BM. 2014. Manufacture of sea salt
coated with coffee oil and quality characteristics by storage
period. J Korean Soc Food Sci Nutr 43:1400-1406

Kang RK, Min KS, Kang MH. 2015. Physicochemical properties

of supremo coffee according to grinding and brewing

Fehs sdolo] A7ke Ax] Bl 4 £4 601

conditions. J Korean Soc Food Sci Nutr 44:89-96

Kang SU, Na YS. 2004. The analysis toward consumption state,
import and export in the world coffee market-The case of
Korea, USA, Japan market. Korean J Culin Res 10:65-82

Kim E, Song KY, Kim I, Yun HY, Zhang S, Ha JH, Jeong Y.
2020a. Antioxidant activities of colombian Coffea arabica
cv. typica caturra coffee extracts with different roasting
conditions. J Korean Soc Food Sci Nutr 49:212-217

Kim EK, Jeong YH, Gu SY, Song KY, Kim IY, Kim KY. 2019.
Physicochemical characteristics of Brazilian Coffea arabica
cv. Catuai coffee extracts with different roasting conditions.
J Korean Soc Food Sci Nutr 48:748-756

Kim HE, Lim JA, Lee JH. 2015. Quality characteristics and
antioxidant properties of yanggaeng supplemented with
Hallabong powder. J Korean Soc Food Sci Nutr 44:1918-
1922

Kim HK, Hwang SY, Yoon SB, Chun DS, Kong SK, Kang KO.
2007. A study of the characteristics of different coffee beans
by roasting and extracting condition. Korean J Food Nutr
20:14-19

Kim I, Jung S, Kim E, Yun HY, Zhang S, Ha JH, Jeong Y.
2020c. Physicochemical characteristics of El salvadoran
Coffea arabica cv. Bourbon coffee extracts with various
roasting conditions. Korean J Food Sci Technol 52:212-219

Kim IH, Kim JK, Lee JH. 2016b. Antimicrobial and antioxidant
effects of functional healthy drinks from some medicinal
herbs and coffee mixture. J Life Sci 26:1225-1231

Kim J, Ju SY, Noh SK. 2020b. Filtered coffee lowers intestinal
cholesterol and fat absorption in rats. J Korean Soc Food
Sci Nutr 49:1400-1406

Kim K, Kim K, Park SM. 2016a. Association between the
prevalence of metabolic syndrome and the level of coffee
consumption among Korean women. PLOS ONE 11:¢016
7007

Kim SH, Kim JS. 2017. Chemical composition and sensory
attributes of brewed coffee as affected by roasting con-
ditions. Culin Sci Hosp Res 23:1-11

Kwak HS, Ji S, Jeong Y. 2017. The effect of air flow in coffee
roasting for antioxidant activity and total polyphenol content.
Food Control 71:210-216

Lee BE, Lee HJ, Cho EA, Hwang KT. 2012. Fatty acid
compositions of fats in commercial coffee creamers and
instant coffee mixes and their sensory characteristics. J
Korean Soc Food Sci Nutr 41:362-368



602 A7 - okA g -

Lee BE, Yang JC, Kim BA. 2016. A study of antioxidative and
antimicrobial effects of coffee residue extracts. J Korean
Soc Appl Sci Technol 33:606-613

Lee CW, Kim MB, Oh YJ, Lim SB. 2014. Physicochemical
properties of Citrus Hallabong granules. J Korean Soc Food
Sci Nutr 43:537-543

Lee KS, Kim JM, Yoon K. 2017. Physicochemical properties,
bioactive composition, and antioxidant activity of different
coffee beans dependent on the cultivation region. Korean J
Food Sci Technol 49:474-479

Lee SH, Kim HS, Cho SW, Lee JS, Koh JS. 2006. Quality
properties of Hallabong tangor (Citrus kiyomi > ponkan)
cultivated with heating. Korean J Food Preserv 13:538-542

Lee SH, Kim JH, Jeong HC, Koh JS. 2007. Changes in the
quality of Hallabong tangor (Citrus kiyomi % ponkan) with
growth stage and temperature pretreatment conditions.
Korean J Food Preserv 14:565-570

Lee SH, Kim JH, Jeong HC, Koh JS. 2008. Changes in fruit
quality of Hallabong tangor (Citrus kiyomi % ponkan) by
film packaging during storage. Korean J Food Preserv
15:185-190

LeGrady D, Dyer AR, Shekelle RB, Stamler J, Liu K, Paul O,
Lepper M, Shryock AM. 1987. Coffee consumption and
mortality in the Chicago Western Electric Company study.
Am J Epidemiol 126:803-812

Lim HH, Ji S, Kwak HS, Eom T, Kim M, Lee Y, Do JW, Yu
S, Choi GP, Jeong JI, Jeong Y. 2015. Quality characteristics
of coffee brewed from green beans soaked in mulberry
(Morus bombycis) extract. J Korean Soc Food Sci Nutr
44:579-585

Min JS, Kwon HM, Park SK. 2015. Impacts of coffee creamer,
dried skim milk and sugar on the volatile aroma compounds
and sensory characteristics in instant coffee. Korean J Food
Sci Technol 47:137-144

Park HK. 2019. There is also a coffee plantation farm in
Cheongsong-gun!! - Various experience activities using
coffee as well as coffee cultivation, production and sales are
possible. Available from http://ecnb.co.kr/article.asp?aid=15
6252528752426001

Park RJ, Moon JD. 2015. Coffee and depression in Korea: The
fifth Korean National Health and Nutrition Examination
Survey. Eur J Clin Nutr 69:501-504

Park S, Jung S. 2017. Antioxidant compounds and activities as

well as caffeine content of Aromia melanocarpa leaf tea

according to pan-roasting conditions. J Korean Soc Food Sci
Nutr 46:639-645

Pellegrini N, Serafini M, Colombi B, Del Rio D, Salvatore S,
Bianchi M, Brighenti F. 2003. Total antioxidant capacity of
plant foods, beverages and oils consumed in Italy assessed
by three different in vitro assays. J Nutr 133:2812-2819

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-
Evans C. 1999. Antioxidant activity applying an improved
ABTS radical cation decolorization assay. Free Radic Biol
Med 26:1231-1237

Rhi JW, Shin HS. 1996. Physicochemical properties of
antioxidant fractions extracted from freeze-dried coffee by
various solvents. Korean J Food Sci Technol 28:109-116

Rural Development Administration [RDA]. 2006. Food compo-
sition table 1. 7™ rev. pp. 366-367. Report No. 11-1390187-
000028-13

Seo HS, Kim S, Hwang IK. 2003. Comparison on physico-
chemical properties and antioxidant activities commonly
consumed coffees at coffee shops in Seoul downtown.
Korean J Food Cookery Sci 19:624-630

Shin JH, Kim HW, Lee M, Lee SH, Lee YM, Jang HH, Hwang
KA, Cho YS, Kim JB. 2014. Content and distribution of
flavanols, flavonols and flavanones on the common
vegetables in Korea. Korean J Environ Agric 33:205-212

So MS, Ahn MK. 2008. Analysis of caffeine and polyphenol
contents with physiological activity from the extract of the
roasted coffee bean. J Korean Health Fundam Med Sci
1:140-145

Song HS, Park YH, Moon DG. 2005. Volatile flavor properties
of Hallabong grown in open field and green house by
GC/GC-MS and sensory evaluation. J Korean Soc Food Sci
Nutr 34:1239-1245

Sung J, Shin JY, Kim H, Back GH, Yu KW, Yeon J, Lee J.
2014. Anti-obesity and anti-hyperlipidemic activities of
fermented coffee with Monascus ruber mycelium by
solid-state culture of green coffee beans. J Korean Soc Food
Sci Nutr 43:341-348

Thaipong K, Boonprakob U, Crosby K, Cisneros-Zevallos L,
Byme DH. 2006. Comparison of ABTS, DPPH, FRAP, and
ORAC assays for estimating antioxidant activity from guava
fruit extracts. J Food Compos Anal 19:669-675

Yoo KM, Lee CH, Hwang IK. 2008. Preparation of chocolate
added with Yuza (Citrus junos Seib ex Tanaka) and its
antioxidant characteristics. J Food Cookery Sci 24:222-227



Vol. 34, No. 6(2021)

ol

]

R
i

1Ry F390] Wt A 2]

¢

603

Yoo KM, Song MR, Ji EJ. 2011. Preparation and sensory

characteristics of chocolate with added coffee waste. Korean Rziée(;\(;e? 1 1 [%logg:ggg 3831
J Food Nutr 24:111-116 Accepted 18 November, 2021




