Food Eng. Prog.

Vol. 28, No. 3. pp. 217~224 (2024.8)

DOI https://doi.org/10.13050/foodengprog.2024.28.3.217
ISSN 1226-4768 (print), ISSN 2288-1247 (online)

A=

TEsd

Food Engineering Progress

!'.

Quality Characteristics and Antioxidant Properties of Coffee Using
Dried Fruit Powder

Si Yoon Kim' and Sun-Choung Ahn**

'Department of Bio-food & Foodservice Industry, Shinhan Graduate School
’Department of Bio-food & Foodservice Industry, Shinhan University

Abstract

This study was conducted to present primary data for the development of functional beverages by measuring quality character-
istics and antioxidant properties and preparing coffee with dried fruit powder. The pH, water content, and brownness were high-
er in the control group than in the fruit-added sample group. Total polyphenols were highest in the Prunus Fruit Coffee (PFC) at
2765.43+87.03 mg GAE/L. In terms of DPPH, the fruit addition group (consisting of dried apple, dried cherry, and dried plum)
was higher than the control group, and the LFC was the highest at 70.04+2.01%. ABTS showed high antioxidant properties in
all sample groups, and LFC showed the highest content at 83.011.06%. Caffeine was the highest in the control group, all sam-
ple groups showed lower content than the control group, and AFC showed the lowest content at 664.70+16.36. As a result, the
fruit-added coffee groups are higher than the control groups in terms of quality characteristics and antioxidant properties, and it
is considered that the fruit groups are suitable as functional food materials when developing coffee products.
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2 2R Zu| AFel g S AS
= 9 A" FH Aelg FHshs LHAHEC] FUte)
AA A7HE BAY AT ET ol H| 7SS ARSEA Al
z3 29 AE A tid A A4S THAA
R ol et Fart Ad sofubal JtkKim & Kim,
2017). AT EFsE, AL AU A 2 F
REAL T Y &4 R Edol 1A =S
Zth= A4(Shin et al, 2021)e] R 37} ZolRw 739
B3 B4 Al&A E3] SIslaL dow theket 7]
S AFE AAE E3EY 28 9 VU I 5ke &
AtAr w28 B Fos AHEHS Ad 7158 &
B AFE o] B o] Z7hetar JrHKim, 2017; Song et
al., 2019).

7158 AFE AR BLE TR Aol F5-ste]
Ot 7158 B AF 2 AHE disie 3RS
2 RIS A #4lo] BrHChoi et al, 2016). A2 ]
EfRl Co pAsto] bk g SHiEo] SlojA = 3)&
9 FEugo| Hojd A=, ARt Wi 2oldfrt
-8l tholoj B g3z oln, 53] Uz e A

o
o EEad A B 482 JANTIE 4EE &

O
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THChoi, 2016). =2 @]n| o] =(Liminoid)7} ZX-ahe] &
3 At B 3t oAllol] =ge] L el Cr7F F5-6to]
2 3|53} yl5 v]go] g3}4 o] (Kim et al, 2010), A5
= | 2EZA AFE2 (Phytoestrogen)z} ZHg, H]EF B,
B2, volohlst 4714k EeldE W A4 HF A% 5 o
& 71574 =Ho] dFH Slo] DA 7T HFLE o
€2 ArKKim & Eun, 2012). E-FulEle HIERL, §7]
Ak, o] ZX-3h flavonoid, carotenoid, isoflavon, polyphenol,
anthocyanin 53} 702 w4 Sl Wol gHiEol 3
of &4ts), deh Sl B FH(un et al, 2019), &
7= Z-F3 AFo] WAl vitamin C, quercetin, caffeic acid,
ferulic acid, flavanolF % SFEAJol Fo thfslt ksl &
Ho| thF -3t AUTHKim et al, 2013). Alh= HIERY,
Aol #7125 OF BRI Azl 22
sse s, gok aulelels, YaY B P27
Bes 7HAL Slol A7 7154 AF ey 4
L A S TpFeE 2% Azl o] 853 QK Park et al,

7174 Al tig JPAFE Ao EH, 795 o] &g
F= W B R gRel B AgEe] ditkrelH s
4 AF H7F Avlel Be AFEE ZFF(Bae et al, 2020),
Stgld ZZol(Shin et al, 2021), U3} Hz]2Shin et al,
2023), Apatolo] E=(Lee & Ahn, 2023) 52| A7} ot
71548 HLE AR skl Az Aol Ak A
= opF wgek dgelth

upEba] 2 ApAE tdet A s 2 718 EE
S R AZ AR, B, AR, BFuE, 2], A
g Ariele] ARz AR FE3 AYE Azt
pH, &, 7HA A&, A, 2%, F E29s, DPPH,

Fee, ERladd, S22 7§
F 55 SAst] A AA ] Pt ute] {AEHM -7 &
I g 27 A9 AF L] TFeA S AlAst T
5 Fshe AHIAEANA MRS A% 5
o] 71% Am=E &t Asik

—

Table 1. Make coffee added dried fruit powder of extraction

4%

REASME

Al
=

o

ME 2

2 Aol AR A F o] 2™ Wl S(green bean) A=
v}l (washed processing) 0.2 7FaE o}#}H] 7} & e
2} QtE]TFoHAntiua), ZEHoF U e(Huila), 22]5 He}
2 Met=(Cerado)E EMste] RAHsIom, X 7
g2 AAF=IDry fruits, Cheong-Jushi, Chungchung-do)2]
AFoR AY B3 F AR

I 22AE

A9 Az 228 Bge gt ok DFA Al
Jene-cafe (CBR-1200, Gyeonggi-Do, Korea)S- ©]-83}o] 170°C
o|A 19 min 7+ 228 3 om F AJE @AM AFE
HEskth AFRE Al59o] Y5 = SCAA (specialty coffee
assocication of america, V]=* A¥|AE] 73] 3])e] EFH
o] AgtronA}2] color roast classicfication system-2- #]-8-3}]
SCAA Color tile #45=, Agtron No. 45-502] H£]of sl
ot Ay B AE z2Ekelr] (EKM200, Rommelsbacher,
Dinkelsbuhl Germeny)Z- ©]-8-3}o] 23}tk

AZx 2 Mot AHI M=
Az FA JA7F A AxE AF FD 7 G, 4
7 25, 27], AF2HS 7} 10 mesh, A3= 18 mesh=
2L, %, 2 Az 2 B4 gof| 7y B 12 g¥
Jeal Wil 4lo] & the AY =79l Zal x|z 2 (CPS-

pH, T&, 7184 Td& & &5

pHE= Al& 25 mLE pH meter (GmbH; 8603, Mettler-
Toledo, Greifnsee, Swizerland)2 A}g-3fe] =AU &
S ANE 2 s ¥ F A 7 37471 ML-S0, A&D
Company, Tokyo, Japan)ES o]g3s}e] 33] whHi-sle] =43}
Atk 7HEA ZHES A8 1| mLE ZF&A] (refractometer,

unit (g, mL)

Ingredient CON" GFC? LFCY PFC" BFC” SFC? AFC?
Dried fruits powder (g) 0 4 4 4 4 4 4
Coftee powder (g) 16 12 12 12 12 12 12
Water (mL) 130 130 130 130 130 130 130
Extraction time 3 min 3 min 3 min 3 min 3 min 3 min 3 min

YCON : No additives coffee

JGFC : Coffee with dried grapefruit powder
JLEC : Coffee with dried lemon powder

YPFC : Coffee with dried pomegranate powder
*BFC : Coffee with dried blueberry powder
9SFC : Coffee with dried strawberry powder
PAFC : Coffee with dried apple powder
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Atago Co., Tokyo, Japan)& A}-8-ste] Z4 3130tk

9 ZME 53
M= e A (CRO, Minolta Co., Osaka, Japan)S A&
ZH(H I, lightness), a ZHZ A, redness), b ZH3HA
=, yellowness)& 33| Wi =g3lglon] ¥z WA (L =
9668, a = 026, b = 1.89)S Alg3te] =i}, AT
= AT AEE 3A FHRFTE 108 At BEBE

Al (spectrophotometer, U-2900, Hitachi, Japan)S- ©]-&35}e] 420
mmoll 4 FRHES 33wk 2 asin

4

| o

% Z 9= g8 Folin-Denis B Singleton et al. (1999)
= ¥Estd 46k A8 50 pLo] 10% Na,CO; &
al(wiv) 100 pLs 713k —fﬁ A Lof] X3 5 50% Folin-
Ciocalteu’s reagent 50 puL 7}3F 3 QFAoA 60 min F<F Wk
27D TEEE H%J&Eﬁ] (Multiskan SkyHigh; Thermo
Fisher Scientific, Inc. Spain)E ©]-&3}e] 725 nmoj|A =4
stk olm F EEvlE SRES HEEEE gllic acd
(Sigma Aldrich Co., MO, USA)Z o] &5te] 2HAak Zap e
243 TS A8 3HeE = ZEHE 33E Eks Ak
Zsi9rh
DPPH 2|2t 471 845 =3

DPPH 71§ 2] 47 84% 24& 7 A5 DPPH
of We & By ERE Ame BALL 2499
t} Blois (1958). A]& 100 pLo} ARE Ao 9= 0.1 mM
DPPH 2985 100 L 23 E3tate] A1 ok2ojA] 30 min
ot vk A7l &, B3t A] (Multiskan SkyHigh; Thermo
Fisher Scientific, Inc. Spain)E A}&-3fe] 517 nmol|A S34%
2 2439 A8 DPPH A4 2tz 47 84%5e
NE A7l FEsbre] FHE Aols WEew HAs

Atk

o

ABTS ZiC|Z &~ Bds &4

ABTS A 2tz 427 4T =4S ABTS cation
decolorization assay HI'H Re et al. (1999)S =33l AA]
3tk 7 mM ABTS €913} 2.5 mM potassium persulfate
2 53st0] 2447k 94 B#3le] ABTS radical (ABTS+)
S W=7, ABTS radical & 732 nmol|A] 0.7£0.029] &35
ko]l HE=E 32X ste] ABTS g0 7 A&3lth 96 well
platee]] ABTS+ €< 100 pLe} F=9 3|4k Al 100
uLE W3 ubSAZ] & Hg A (Multiskan SkyHigh;
Thermo Fisher Scientific, Inc. Spain) 732 nmoj|A EF ==
24350tk A 2e] ABTS A% 2z 24 S45L A
g5 A7t FRIERY] F3E AjelE v

[ex]
AR

—r—gi 3EA ]—0—]'

oot

S7I4 B 55

714 £2498 UV-Detector (ERC, Refracto MAX 520,
Tokyo, Japan)S AFg-3}ed 210 nmoj|A #2435tk Column
S Aminex 87H column (300 x 10 mm, Bio-Rad, USA)<-
ARESER M, column®] 2%+ 40°CE sHTE o542
0.01 N H,SO, (Fluka, USA)E AFE-3IN T, 5 0.5 mL/
min® 2 s}Fom, A|gE 10 ubs FYskcth

o I

n

saly B &Y

2] 5418 Dionex ultimate 3000 (Thermo Dionex, USA/
pump, auto-sampler, oven) HPLCE A5}, Chromeleon
Ver. 6 softwareE o] &35tttk f2de 2]+ Sugar-
pak (Waters, 300 x 6.5 mm, USA) columng A}8-3}31 01,
columne] &&= 70°CE 3Tl o]EARS water (Waters
Co., Milford, MA, USA)E ©]&3}7, 52 0.5 mL/mine
2 319tk A5 FYHELS 10 pLZE 3}o] Shodex RI-101
(Shodex, Japan) detectorol| A 71<3}3

™
A

0.

Eclndel, S2=2dIeh FtHel gE 55

E g] 329 H(trigonelline), = 27 AKchlorogenic acid), 7}
H|Ql(caffeine) o] Tk 77t 10 mLE FH 3 v H[A] ¥
3 FRTE 100 mLA H7sE $ o]F 7Zbzt 20 mLA
slo] 1 mLe] obMEAES H7IE ¥ 1087 WA o
S 10% (wiv) Na,CO, 1 mLE #H7}sle] 351 A2 1
mLE 045 um membrane filter2 of3}ste] HPLCZ #-A5}
Atk B4 Ao ZE= HBX7])7]+= HITACHI model (655A-
11), Hitachi, Ltd., JapanS- ©]-8-3}31 37, column-& Inertsil ODS-
3 (5 pm, 50 x 250 mm)E, <]+ U280 nm (Shimadzu
SPD-10 AVP)Z A}8-3lo] A=t}

SH e

57 A 2]+ SPSS (Statistical Package for Social Science,
ver23.0, IBM Corp., Amonk, New York, USA) Z 2 732 o]
gole] 2 2% wol s HEUAS A& A2 7+
9] zpo] F-HF-E one-way ANOVA (analysis of variation) = &
213} & Duncan’s multiple range testE o]-83lo] oA A=

(p<0.05)2 A8kt

aanl
a
\
=
-
=

pH, _JF_E_, }..C_?_A-I —)64_5_ l%:ka =

Azg Az Fd H7F Ao wE pH, F&, 7H-
’d ¥R o] Axbe Table 29 Pt} pHE tjZdtol
5424004, A2 H7} GFC: 4.65+025, @ A7} LFC:
4144001, 218 A7} PFC= 501008, E=u)|z] 7} BEC
L 5.18£0.03, ©7] A7} SFCE 4.77+0.05, A}t A7} AFC=
53240022 Vet tiRatET AR Y HUb o] W



220

REE

o} A

REASME

3

Table 2. pH, moisture, Brix and brown color contents of added dry fruits coffee

pH Moisture (%) Solid contet Browning index 420 nm
CON 5.4240.04° 98.32+0.09° 1.7340.12° 0.72+0.01¢
GFC 4.67+0.25" 96.6420.06" 1.60+0.61° 0.41+0.01°
LEC 4.14+0.01° 98.00£0.00° 1.73+0.06" 0.41+0.23
PFC 5.01+0.08° 97.98+0.21° 1.87+0.23° 0.54:0.00™
BFC 5.18+0.03% 97.46+0.38° 1.73+0.12° 0.53+0.01™
SFC 4.77+0.05" 97.35+0.14° 2.10+0.00® 0.44+0.01"
AFC 5.32+0.02¢ 97.87+0.01° 2.43+0.12° 0.56+0.15°
F value (P) 56.434 (0.000)" 30.547 (0.000) 3.731 (0.020)" 10.112 (0.000)”

YEach value is mean+SD.

*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.

Hk

I"p<0.05 "p<0.001

[

S JERNATHp<0.05). ol= Ax 4 <ol 8 &
Aho = Qlste] pH7E Yozl Ao 2 AlR ¥k pHE 22
A - e FE 79 A7, 7 3 22E A9
T a3 AY FE W, A 25§59 of W
ofgl] zfol7} o 53], Ab|e] Abu|e} Ifo] FHE
AAle T8 F4 84 F shvoltilee & Kim, 2019;
Hwang et al., 2022).

R )2 20] 98.3240.09% GFC7} 96.64+0.06%, LFC7}
98.0040.00%, PFC7} 97.98+0.21%, BFC7} 97.46+0.38%, SFC
7} 97.35+0.14%, AFC7} 97.87+0.01%2 LERGTHp<0.05). U
ZRT A2 A Hrb o] ARkH o R S ghepo] u
2 AT Yepiglen, ols 29 =EE % e
FTU Axd HY H7He] 9L e o= dAdHr:

VA TFELS gZo] 1.73+0.12°Brix,o]w SFC
7} 2.104£0.00°Brix, AFC7} 24320.12°Brix2 =7 Jepgoh
(p<0.05). Atoll= A, A, 2ETo] FHiEo] glor
£3] o] 10-14% J=2 Eo] AL Jormz Al
A7 A9 =2 AFHE JEpiITE ddE Az Al
E A7k Alx Age] A3t F4 54 AHKim & Ahn,
2022)00 M= Az Al BHe] 7t Hjgo] #2945 Brix
gheFo] Frkste] & Aol Ak A EHS YERAIT

T3 2 E hEAHCON)o] 0.72+0.012 JeR)
913 GFC7} 041£0.01, LFC7} 041023, PFC7} 0.54+0.00,
BFC7} 0.53+0.01, SFC7} 0.4440.01, AFC7} 0.56+0.152 <)
HA7F R tizto] EA4 UERETHp<0.05). ol g A}
= TR BEAS ES AT FEY o)sihE 54
2 | ddAdEe] A (Shin et al, 2023)o A= E A9}
AR Aaks Bolow o] Ay FE IPE FF
of ZAME7F J3S WO w(So et al, 2014), Az A 3
7tol o3k E3F v &9 2pol= H7F o) AT} thRE
Ho} @A Yepd o2 AlgH

=

Y 2 ool N o

AH_IIZ_

75 Age] Mwe] Az Table 33} Pk HmolA

Table 3. Hunter’s color values of added dry fruits coffee

L value a value b value
CON 17.90£0.10™ 0.63=0.06" 2.27+0.06°
GFC 17.83+0.12° 1.13+0.06° 2.00£0.10°
LFC 18.63+0.15¢ 2.20:0.00° 0.83+0.12°
PFC 18.08+0.12" 1.300.10° 1.63+0.21°
BFC 18.10+0.10° 0.83£0.06° 2.07+0.15%
SFC 18.53+0.06" 1.70+0.00° 1.43+0.06°
AFC 9.70+0.10° 1.53+0.06° 0.37+0.15°
F value 2607.400 256.000 147.370
(P) (0.000)" (0.000)™ (0.000)™

YEach value is mean=SD.

?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.

¥ p<0.001

= "l&o] 17.9040.108 YRS, H7EolA = de
I G715 #H7rek ATE 7P E%THp<0.05). A el
= t&ro] 063100602 7P Stal HrkrolA= LFC
7} 220£0.000.2 =9rom BFC7} YTHp<0.05). @& 7
o] #Hueh #59] B AR Qlete] LFC7F 71 =%
o AlRE, A soAs tfzato] 22710.060.5 71
=9l7, AyloA= BFC7F 2.07+0.152 =9kom AFC7}b
0.37£0.15% H3tHp<0.05). °o]A& EFHEe] Hi 5 <F
EAxjohd A4e] 719102 Ao M= 2Rl A
Al E S we 5SS 7RI o] AU
o] F71ErE EFHES f71Ake] elste] pHIF HolA]
A7} ol Ao Al TtHLee & Kim, 2018).
Z ZC|ls 2 53

A9 e T EEvlE 54 2= Fig 13 2tk tjxz7o]
2,624.63+114.61 mg GAFE/L, GFC 2,011.70426727 mg GAE/
L, LEC7} 2,516.67+610.85 mg GAFE/L, PFC7} 2,765.43+87.03
mg GAE/L, BFC7} 2,261.95£195.98 mg GAE/L, SFC7}
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Fig. 1. Total polyphenol content of added dry fruits coffee.
Sample description in Table 1. Each value is meanSD,
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.

1,824.63+£101.30 mg GAE/L, AFC7} 1,426.62+209.76 mg
GAELZ vl 4% 7k PFC7L 714 gkow ol
Az M52 A1 mek Asdl EEE Hedlol
U A9 QhEAloldA Felviz B gl Jgow
Uehd 2102 ALE ®THKim et al, 2022).

DPPH X} 2iC|Z 4715

DPPH 2}t]z 2750 /= tizzo] 5231+1.09%, GFC7}
65.54+2.25%, LFC7} 70.042.01%, PFC7} 62.48+0.60%, BFC7}
59.38+0.82%, SFC7} 67.62:1.62%, AFC7} 64.95£139% 2 42
A7hzo] tzerth BF 0 etk olel @ Ak %
T A7F Avle] ikslks 7F AHBae et al, 2020)2}
2} 5= (Shin et al, 2021)0] H7Fe AT Fdo] Az gl
F4 EAol #gt Ao A} fAReE S Bl o]

80

e
d de cd
c
b

60 a
50
40
30
20
10

0

CON GFC LFC PFC BFC SFC AFC

Fig. 2. DPPH radical scavenging activty of added dry fruits
coffee. Sample description in Table 1 Each value is mean+SD,
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.

DPPH radical scavenging activty (%)

w IS o ~
S @ 3 v

ABTS radical scavenging activty (%)

-
o

ab be € ab a be be
0 | | ‘ ‘ ‘ ‘ |
CON GFC LFC PFC BFC SFC AFC
Fig. 3. ABTS radical scavenging activty of added dry fruits
coffee. Sample description in Table 1 Each value is mean+SD,
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.

= A" F2 HA AAANA ATl Az L] kst
EAE0] A7EWEA dAks @4 2 g ATl gz
FHT} 2ozl Ao 2 AL ETHKIm et al, 2011).

ABTS XI5 2iC|E &AHs

ABTS 2|z 2750 ME th2HCON)o| 81.29+0.74%,
GFC7} 81.70:0.96%, LFC7} 83.01+1.06%, PFC7} 80.85:0.44%,
BFC7} 80.15+1.00%, SFC7} 82.22+0.23%, AFC7} 81.75+0.56%
2 UERip<00). olelst Axke magE A% 3
AksE EA8 o) ShrE FEEAA 5o ZgHE AR
I =228 218 34 5 amino-carbonyl ¥H-g-ol] A== 7
H Ed3(Jo et al, 2016), A FO] 3] B 1z H99] =
<2 ks d(Kim, 2021)0] e e 7o 2 AR ¥tk

S714 57

A9 el F714 34 A= Table 49} 3} -7 Kcitric
acid), AlzxHmalic acid), 3F@2Kfumaric acid), 2z *Klactic
acid), 7f=]2Hformic acid), ZAHacetic acid)C. 2 & 6=2] &
712ke 24T e e 12030545931 me/
L, A5l 4 LCF7} 3282.67+55.86 mg/LZ 7P =3ke
W i ko] E=UTHp<0.05). ARk o zto]
124.74+1.09 mgLz 714 Worom, SCF= 60 Jw =o
el 80041+0.10 mg/L-& VERAITE FEARS tixto]
1831£1.19 mg/lLolm 27} A|Zel| A= BFC7} 20.79+2.38
mglE 7P % S ERIQTHp<005). 24 o
Z3to] 1747+1.14 mg/Lolm, 7 }ao|x= BFC 737}
15.58:229 mgL2 7P & T2 el 7inak
A= thZRTHCON)o| 21347+1329 mgLE 7P =Ho
™ AlZzol| A= 205094830 mglLel BFC7} 714 =it
(p<0.03). A TiFEo] 466.78+2843 mgLz 714 =
3, A7} AlZFo A= BEC7) 472.90425.50 mg/Lo 2 7}3+
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Table 4. Organic acid contents of added dry fruits coffee

AA % - 2

REASME

Citric acid Malic acid Fumaric acid Lactic acid Formic acid Acetic acid
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
CON 1,203.05+59.31°¢ 124.74+1.09° 18.31+1.19¢ 17.47+1.14° 213.47+13.29° 466.78+28.43°
GFC 1,934.13+5.63" 351.55+1.12¢ 15.35+0.43° 12.18+0.95° 161.33+7.92% 383.57+19.51¢
LFC 3,282.67+55.86° 217.85+0.41° 14.91+0.20" 9.06:£0.60" 125.07+6.32° 260.91+7.19°
PFC 1,338.53+22.56° 314.35+1.47° 15.77+0.50" 12.35+0.48" 165.0549.58° 393.81+8.01¢
BFC 1,095.52+24.99° 217.47+2.86° 20.79+2.38° 15.58+2.29° 205.09+8.30¢ 472.90+25.50°
SEC 1,776.94+40.39° 800.41+0.10 17.55+0.50™ 10.21£0.39® 146.04+10.46 335.58+5.37°
AFC 707.67+43.67" 716.28+8.10° 14.91+0.24" 12.29+0.94° 170.21411.40° 356.53+10.12™
Fvalue (P) 1313.157 (0.000) ™  18105.252 (0.000) 12.958 (0.000)™  19.666 (0.000)™  29.941 (0.000)™  55.467 (0.000)™

YEach value is mean+SD.
*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.

9p<0.001
o FFS UTE<005). olefd Av A% HU T gl U Aol Hrh A &9 e @ 9o IO
Rot 22 2700 wet f710¢] FRe} gl IFS F 2 ALZHCKim et al, 2006; Choi et al, 2013). FEFF Fel
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Table 6. Trigoneline, chlorogenic acid caffeine contents of
added dry fruits coffee

Trigoneline Chlorogenic acid Caffeine
Glucose (mg/L) Fructose (mg/L) (mg/L) (mg/L) (mg/L)
CON N.D.¥ N.D® CON  429.09+14.46° 277.9149.86° 1,079.18+14.01¢
GFC 2,528.58+44.93¢ 3,306.33+121.49° GFC  33596+12.21*  221.6148.98° 816.68+7.08°
LFC 824.17+7.00° 1,351.60+51.56 LFC  294.27+4.35 182.18+6.38" 705.04+14.89°
PFC 1,469.21+7.84° 2,189.72+9.96° PFC  342.22+2 46" 221.16+3.96° 822.52+4.85¢
BEC 2,169.29+43.50° 2,405.26+8.50° BEC  327.83£3.17° 220.9443.14¢ 809.40-+4.94¢
SFC 4,572.45+13.88¢ 5,453.79+41.46" SFC  296.01£5.06" 188.15+1.88° 718.98+3.33
AFC 3,251.56+72.23" 8,438.66+76.24¢ AFC  245.87+2.89" 167.48+4.48" 664.70+16.36"
F value (P) 5217.662 (0.000)"" 6654.653 (0.000)” F value 158.163 105.113 496.119
(P) (0.000)™ (0.000)™ (0.000)™

YEach value is mean+SD.

?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.

N.D.: Not detected.
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