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ABSTRACT

This study investigates quality characteristics and antioxidant activity of unheated apple jam prepared with apple cheong
(20 g) and varying amounts of apple powder (0, 0.25, 0.5, 0.75, and 1.0 g). The sugar content was highest in the control
group and decreased with increasing amounts of apple powder. The pH and total acidity gradually increased with increasing
amounts of apple powder (p<0.05). Spreadability was greatly reduced when the apple powder content was 0.75 g and 1.0
g. The L and b values of the apple jam tended to increase significantly with the addition of apple powder, whereas the a
value decreased (p<0.05). Total polyphenol content, flavonoid content, DPPH free radical scavenging activity, and reducing
power all increased gradually with increasing amounts of apple powder (p<0.05). These results suggest that the addition of
apple powder to apple jam prepared with apple cheong can improve the jam’s quality and antioxidant activity, and may

promote the consumption of less marketable apples.
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At AE AR A8 Agn) ko] YdmEe] A&l
AtEhR-e] Gul 2(Kim JE & ke

B2 5~10 cmo|H, EAY =S W} LA o] Yt
olm 2,000 HFE thFet FFo] Fwttel de] A=
of gom, H MAFCRE 7P Wol ArtEe #d F sht
o]tiBang HY % 2015; Kim MH % 2020). -=olxE o2
FE AER] sas Aiska, 1884 WA= AnArE
o] 9= FF& Bt WIFE e, 19060l = <=
o] o] MFFTS AstAA 2AAQ1 At Al 7h A=}
Hoh Albe SldlX e F8 AR 20101 o] F Tl
A P A A, ofele B Rl 2 FF o] BREEE
A =W SAEFFTY A ¥FE AAE STksta o] FE
TFAo] B% thekske] 1 9) 0 Kim KK 2018), 78 A 55
I e FFL FAle|tiBang HY 5 2015).
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ARE 7REIE 95%0]aL, - 90%°1™ Aol
Vit. C, MUl 5o dFgwo] FHE ¥ o2t polyphe-
nol¥} flavonoide} 72 dlo| EA L AJHo] thak g5 o]
2lol(Bang HY % 2015; Kim MH 5 2020) 3443}, a+1=
=2 GA|(Yoon SK 5 2000), 1] F 5 7§14 (Jeong HR
S 2011) &9 F5o] 8l Aol HuEint Alzte] et
Feol e wet Al B 9 Al w59 Hob w4
(Kim MH % 2020), A} #45 A7kt A719(Lim JH
2011), AH} AFS o]g-3F 2/(Im DY & Cha GH 2019) 5
7} o] AMLE o] &3t of ] A|Fel digt ATt FEEHA
o] FofA 1 Utk AlhE FE Ao SH|EY Fu 9
JH A A, 2, B2 Fol Fo UMEEeRE AL
H(Lee SI & 2012), 717} AW Aot Bfo] 1124]
B A F s AVIER AgEr = gtk
AL dubd o g AR/, HaF Tl G, 2L AL AUt
gl 71E FF3te] AlZg 2 F o] th(Shin KE 2020). Al A
oAM= 7R 71 Bol Zelx, X=AH ARAS 1
O2o 2 AM|Ea QltiLee GD 2020).
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2 Znlsg o] &3 S (Lee GD 2020), T4 (Park
Z 313 (Lee GD & Jeong YJ 1999) 5 Thoksh
Fol Ao tigh A7} o] Folx L ok
23 Abgoll A7H(Lee SM 2014), 3f
23l dulj(Kim MH % 2010), "F=(Kim KS & Paik SH
1998) 5 H7Iet & B4 W e g 71de e Al
Az}, 1ol 2 Jdh E4S HAR ] Yl 7MEst
2] 31 A Z3F AFAI(Choi SO 5 2009) So] B¥glch
Choi SO 5(2009)] 7}E3sHA] ¢l WHEolxl AlzpAle A =
thke] o] A==, ol 23t o] AAge =M
A% wzo] o] HEE STh 1 o] RS A
s HolA Atte] Gk B Ve wEE A AlAE
Aoz ALREUTE oo £ Ao e Al AHE S
0, AA% AL} gk} Bke dEkel VSR dEe S
77| AF Ab el AR S ket v7tE AR
< Mdsta ol F4 2 ksl 5AS dolr it
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1. & A=
2 Adel] AbgE Alhs 2022 QEelA AuiE FARR
9 A& A% (Daegu, Korea)oll] F-rjste] AH8-a}3)

o

(Cheiljedang, Korea), Zl|=%(Ital lemon S.P.A, Italy),
(Cheiljedang, Korea)2 A]Z PIEA Fufjsle] Al8-3}
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1) Aot M=

Al e Al AA3 NS A AL 0.5 cm x 0.5 cm
0.5 cm I7|2 o] 500 g& ZH[ QA B Hu, A"
350 g2 Yol e & Ag 5 g dES 30 g W Ay
etk olojA] Fek~E 871800 mL &%) vige] A
50 go Za AR S A3 E Bl 32§ S
AT 100 g Yol E4% ZRlo] HAR dojut
o o ARtst A" £3=(F T 1,035 ¢)
Wae] Baeitirt Az 3dAldl AY A%
olg] ¥ nlgtol] rleleke AwE Ao 2% =

]
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X0 M oft
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1% rlo
T e T
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tlo
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FokAlo} kil
& F 49 o HER F ARAZ gt

2) ALRHR HE

Al AZE A8 WA At Bare Bt 2ol A%
Sk oF 350 g Fole] e Ade 1AL AAS F
=0 AL Aol 0.1 om AR S Sekol = 3t

o

Zalol 2 3 F4] 200 g& 3 L] #BE Bl ¥aL 1023t °l
o AR AR £ 7IE R 7S AAST "3
Abh Seho] ~E 2]E 7 %7](LD-528ECO, L’EQUIP, Korea)
o] Azdie]l AXA] @Al BA F3 70TA 304 Hdzxgt
T o] 40%3F o Ax3SIth oA Al EEfo]lAE
Al Aol 3024 Axste] 5 A2AEE 10030] 5=
= Sfth Azt SRE Al Sefo] e oA 6073t
AR 5 48] 10 g% £4171(SFM-555SP, Shinil, Korea)E
ARgsle] 1523 B8] s AZsith Alge A%

3+ AL 300 g2 ¥4171(SFM-555SP, Shinil, Korea)Z A}
g3to] 2027 Aol E 23] AADE T 15719 ZEhaE
871(@7 em x 3 c¢m, 60 mL &)l 20 g¥ AlF3] Ea o]
o]A1 0, 0.25, 0.5, 0.75, 1.0 g2] Al2} 22 742 3704 ¥
 ddstAl EFste] A Z=3HAtH(Table 1).

3. AR M=

Ao ALt Algde Al 10 g 50 mL Falcone
tubeol]l F3la FHF 40 mLE Ho] Ao FE7]
(SLRM-3, SeouLin Bioscience, Korea)S Alg-3le] 1A]7F 3
=319t} o A (No. 2, Advantec, Japan)® ]33]
50 mL W2~ epaaR ofads 3% & %, pH, T4
T, s, Fgieols, hksks S4 o ARSI

4. AELH

1) 2E 53

T FAIGEA(N-1E, ATAGO, Japan)S o] &3lo] Al
o9 GrE SA F JMuleE Foke] F8kal °Brix
SR 2 FAISA L

M

2) pH & A= 5
pH= Al 10 mLE pH meter(LE438, Mettler-Toled,
Switzerland) & o] §-3le] Zgeldon], e AR 10
mLel pH 8.3°] & wW7k4] 0.1 N NaOHZ 278l Apzpat
o= ZHikste] sl th(Park SH & 2016).
3) HEld &H
A

Atz o] 3 A AL line spread chartS AMg-3ko] =319
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Table 1. Formula of apple jam prepared with apple cheong and varying amount of apple powder (Unit: g)
Sample"
CON AJl A2 AJ3 AJ4
Apple cheong 20 20 20 20 20
Apple powder 0 0.25 0.5 0.75 1.0

Y CON: Apple jam prepared with apple cheong 20 g and apple powder 0 g.
AJ1: Apple jam prepared with apple cheong 20 g and apple powder 0.25 g.
AJ2: Apple jam prepared with apple cheong 20 g and apple powder 0.5 g.
AJ3: Apple jam prepared with apple cheong 20 g and apple powder 0.75 g.
AJ4: Apple jam prepared with apple cheong 20 g and apple powder 1.0 g.

=

= line spread chart Sl “gsH-7F 7/NE 274 4.4
cm, £°] 4 cm 955 1 AFPY 15 ¢S 55 €2
zte] Alg7t '3 5709 AES Al B0l &8 5%
25 Tk 5% F Aol 3zl 3 87tH WAl &
S3ste] 2 o] HIAP SR S thRho JO &
Shin KE 2020).

&

e

Z=AI(RS-232C, Minolta, Japan)E A}
Sho] (L, hghtness), 2 M %= (a, redness), A =(b, yellow-
ness) #h& ST °lfﬂ1 FEU gk 1=97.22, a=0.02,
b=1.74°|t}. A== Zet~E £7](F7 cm x 3 cm, 60 mL
Lol A5 20 g¥ ol TS AHHA ¢ F SA3IATh

5) & Polyphenol 3}gt= &zt £X

At 2] %= polyphenol 3H3HE S-S Arnous A 5(2001)
o] W 93] A3t =, AR 2.4 mL9} Folin-
Ciocalteu-2 2 (Sigma-Aldrich, USA) 0.15 mLE &3 &
750 nmelA FREES AL F =
gallic acid(Sigma-Aldrich, USA)E 3 %%ﬂ?n sto] HFAd
S AAst] 73 F mg/g(fw) o2 VR

% polyphenol &2

6) = Flavonoid &2t =

AL A 2] % flavonoid -2 Shen Y 5(2009)2] Wl
upel s &, A5 0.5 mLe SHFF 2 mLE &£
3+ & 5% sodium nitrite 0.15 mL, 10% aluminium chloride
hexahydrate 0.15 mL, 1 M NaOH 1 mLZ 3 7}6}@1 158 W
28k & 415 nmol|A] FFE=E 4319 F flavonoid &
2F2 quercetin(Sigma-Aldrich, USA)S X524 2 to] Ak
Ae Agslel T8 F mye(w) ez VRIS,

00?.'_

-

= o
AtzpAl o] 219128 Oyaizu M(1986)2] WHH o= 3713819

o} =, A5 0.2 mLel| phosphate buffer(0.2 M, pH 6.6) 1
mL<} 1% potassium ferricyanide 1 mLE Y1 2 &35l
50CoN A 2083 ¥H2A17] & WAAIZ Y. o2 10% TCA
€4 1 mLE & ¥ 4 % o] T2 mLE FHoto
FHT 2 mL9F 0.1% FeCl; 0.4 mLE P31 &3 &
nmelA FFES sl

8) DPPH Radical &7{5 &X

At ] 2.2-diphenyl-1-picrylhydrazyl(DPPH) radical 4
%2 Brand-Williams W 5(1995)2] ¥ o whe} 243819
th 2, A1 29 0.5 mLol| methanoldl] &% 0.1 mM DPPH
£ 25 mLE E§ste] oA 303t wEeAIZl F 515
mmelA FFEE S5 Ae thee] A o2REH

s

DPPH radical scavenging activity(%) = (1—A/B) x 100
A: A8 FEE, B: AR TR 9=

9) EAIXE
& Aol AARE RE AP 2 33 o] vhE AA|sko
Avle JHgd EEAAE JeEhdoh 28 dyes B4

EX(ANOVA)S 2 léb@ p<0.05 =<4 Duncan’s
multiple range test® Zasto] F-4 AFS siFor, &

E 54 By SPSS( v.25.0, SPSS Inc., USA) A X213
< o]&3to] A= stk

At el Al B drbES gelsle] Al 23 Alage]
G, pH, FAE0] A= Table 29F 2l BEe] A9 A
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Table 2. Sugar content, pH, and total acidity of apple jam prepared with apple cheong and varying amount of apple

powder
Sample"
CON AJl A2 AJ3 Al4
°Brix 53.15+0.29" 51.85+0.30° 51.000.00° 51.25+0.20° 51.00+0.00°
pH 3.3120.01° 3.39+0.01¢ 3.4140.01¢ 3.44+0.00 3.460.01°
Total acidity (%) 3.0240.00° 3.08+0.10° 3.13+0.10° 3.4140.09° 3.58+0.10°

) Refer to the legend in Table 1.

2 3¢ Means with different letters within the same row are significantly different from each other at p<0.05 by Duncan’s multiple range

test.

3} BS SHREhA] 52 CONS 53.15 °Brix® 71 #=9kal,
o A 2025 g2 H7EeE AJle] 51.85 °Brix® %
3, AHE B 0.5~1.0 g2 H7ESE A2, AJ3, Al4 AMEE ]
e 794 ato] glo] o] EHTE W th(p<0.05). ©]¢F &
of Atz & H7hro] STV wet Bt Aaste A
o2 Uehd A& AR A o2 vt e Ak
wie] bl STVl whel Gt Bobxly] wiEel A
o7 AZAFEAY. A A8t G zlels IA] Gkt
A e JETE G e AN g dhReta ol
w29l Ao 2 AMREATE Hgoll A (Shin KE 2020)°1
MNE = 51.27~5240 °Brix® ¥ A9 51.00~53.15
°Brix2] Hel1¢}F FAFSIATE 7S 0~8% H7beh Al e]
AT (Lee SM 2014)014 7S H718HA] e dlz=7e &
T 59.97 °BrixZ 7MY =933, 7 B2 8% MU |
=5 4923 °Brix® 7HF Hol Al 7F & ZJo]E KTt o
= FARRE ke WS G o] AlgEh A4 B
9 Aoz ALREAY hA 2 A5 AlEAe] "=
71k A o] FE(60~65%) BT} o} A AL 7F3IA]
98 7 At Bed oz ALEEA
Atk 9] pHE CON©] 3.31+0.01 % 7H4 Yoka, Alah 2
0 ATV S s whel felH o Skt AJ4vt 3.46
© 2 7P =Sthp<0.05). ©] 2 A¥= Aol pHE 3.8
~3.9 A =(Kim KS & Paik SH 1998; Lee SM 2014)%1tl] A}
Aol HEFS A7t wet pHE 3.9 ©]gtz SolA =
2, Al o] 555 pHe BoRle A28 AlRE
Atk A8 AR ] pHE Kim MY & Chun SS(2000)2] =
SESY NS M7k 97]1419] pH 3.35~3.55% frAFSISl
3, EEAJin TY 5 2008)3 77125 H7kgh viA
(Rho JO %5 2011)9] pHE 247} 3.77~3.89, 4.86~4.932] ¥
A2 2 AE ARG A4 et A A7k A
FHA o] A (Lee SM 2014)o| A A4S H7l6kA] & thz
o= pH7E 3.52, 8% 771 3.972 A M-S pH

oo &

jLN
=
=
7

7} F7Vsl e, ol A7ke] pH7F 6.022 AltETH E7)

To 2 HuEIIth AHLE H7gh ofz=Yol E3Ale] A
TH(Park SH 5 2016)0l|4] o}z o}e] dteko] 7hAasla Al
o] FFo] S7Igtell wet pH gto] S7kelivke Adte &
AT} FASE AeE B o]e} 2 Avs Al 4
F, HEF, Z#, vty o] 2 dzely 2¥Eo]
B Al B Aol SU1ES pHYE Skeke Bl R
FSH Aok

F2E9] 7§ CON, All, ARE 3.02~3.13%% A &3t
zko] glo] 71 wekan, Ak 2 Mol F7kstkel wet
ooz F7keted Al4E 3.58%= 7Y E3TH(p<0.05).
o] ¢} o] Alg A Al T H7tEro]l S| wet
pHe} A% BF F7leke Z o= Usisth gk 97 A7t
FTg 2Ed 27IH(Kim IS 5 2013)9A= E7] HotEF
o] Z7}gtel wet pHE #Ad4dta Ates SVl 2R

JEh} B A7 23e o] E 2

2) HEy

At e] AN A= Fig 13 2ok Al 220, 0.25,
0.5 g& 713+ CON, AJ1, ARAFALS] HAA L 2.74~2.76
em® ztol7k fllom Atk B 0.75, 1.0 g& M7k AJ3
I} Al4E 247} 238, 2.34 cmE o|EHTF AR g v
StH(p<0.05). Shin KE(2020)= Hwoll H3de] A F
A Bgolz Alxd 2771 1.62 om, 42 H5ol= A
Z3F Mol 257 cm, A Bgolz A 23k Mo 227 cmelaL
Hyste] = ko] 7MY AL dizTe] HAdo] At %
$kth Rho JO 5(2011)2 wiAle] Ao A= F A7F H7H+
7} 10.5 em, SFA 23 A7 A7) 1041 om, A7 3
7H7F 930 emE FHito] A& TS Hrke o] w3
o] 7} vt sisith. o]/de] A= AJ3, A4l 2ol Ab
I BT Vo] Wol AR A F el A2 AL

o) HAAe] WA JERE B AT AT fASIT
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Fig. 1. Spreadability of apple jam prepared with apple
cheong and varying amount of apple powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as meantS.D. (n=3). ** Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.

ol &L Aib= Al ol AR s F5dl w

UAE SHAIZ7] W2 A= AFREHAH. 7
A AR ARE Aol A7l ek Boks ) 0.5 ¢
o ApHEEE H7IRE A o] FAW HA] 2 HFA o
Fol Aoz o]gshrlo AAT Ao m AT,

e e

tlo

<

3) Mg

Al 2] HrbS 2Rl Al el A 5 dite
Fig. 29} 2t} WA L2 CONZ} AJlo] fAle A== 7}
& Sk, o]olA A2} AJ3o] £k, AV AR T 71
ot Ab B H7Eel Sl wet Lakel S7kshe A
O 2 YT (p<0.05). "le& 7K ARR(KIm KS &
Paik SH 1998)°] Late A® H7hekol] whet xko]7h USiTh
= ARS 20%% 40% 7K A CME rhee 0%,
10%, 20%= H7ts 710l wet Lite foldes <5
7hetd ot ARE 60% H ke Aol Lake nks H7b
ol whE ztol 7} glleh. S AH7heE AR e] AH(Lee
SM 2014)°ll & A& 24 F ARERtel ute} vl 2
o] Aste] A H7bFol S/ Lke] Aaste]
2 A7 dixAd d3E 5l

AR agke] 7% CON©l 7Hd =3kal, ta-& AJl9]
EXOT, A2, A3, AJ4E ©|EHT} fo| %<l Afo] glo] 2+
231 (p<0.05) At B H7bo] BESS aghs st

= A%E 23tk vhes A7KE AFH(Kim KS & Paik SH

r

AT RS AR v Asbge F4 R gas 54 193
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Fig. 2. Color of apple jam prepared with apple cheong
and varying amount of apple powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as meantS.D. (n=3). * ¢ Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.

b value

A2 Al3 Al

1998)ell A = AR H7teFo] 25 7% vk H7bdo] B
5 aphe Yol = AgS Ho & A7 AR A9E B
ATt

AN =0] bgke] ¢ CONo| 7P wigka, th-& AJio]
mokom AJ2, AI3, Al47} S48 AEE A8 2= 7 =
AHp<0.05). B7-E A7 Aol A7 (Lee SM 2014)°]
M B A7rEel S7Fel wet agko]l F9# Q1 Atol&
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olyphenol

AR Ee] g Eel sk AMERle] F polyphenol 7
A3 Fig. 33 2t vl eSS s I3 Fal
2HE AsHHe 5 tdet A 7S 7 e A
E9] 22 tjAEEo|tH(Lee ST & 2012). CON2| 3 poly-
phenol H&Fo] 1.16+0.03 mg/g(fw)2 A8 F 7P Woka,
Abt B 7bEe]l SUFekel wed frelHow Fleto
AJ4E 1.5540.01 mg/g(fw) o2 7HE =THp<0.05). A} &
Z AF4E] polyphenol g2 1.10~1.90 mg/g(fw) B $lol™
P, AR el wep 2oz Ao g HuEHUo
(Whang HJ & 2001). 2 Lee SJ 5(2012)& AloF2 A%
Al AR Y 12413 749 polyphenol 3HgHE©] Tha
g Elo] Fheko] Atdvia Hasigith o AR EHFE
polyphenol &< =91 Al A ZE oA 2 A< H]
7Hd A xS 8 AR AARFHAT AlE ke
ofZuYolAle]l -9 thET F polyphenol TS 5.14
mg/g(fw), AFF 50% 71 739 2.34 mg/g(fw) o= Ak} 3
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Fig. 3. Total polyphenol of apple jam prepared with
apple cheong and varying amount of apple powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as mean+S.D. (n=3). * ° Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.
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o] 71kl whel Akl th(Park SH 5 2016). ©]+& o}
E1o} polyphenol ko] Attt 2u) o] =7] wE<d
Aoz AmEATh

5) & Flavonoid
A o] g @)t Al el # flavonoide] 7
A7} Fig. 49 2k CONO| 0.45+0.01 mglg(fw) 2 7Hg %
kI, A B rhe] Skl wet felAew kst
o Alz} B 7 wol 713 AJ47) 0.58+0.01 mg/g(fw)
o2 713 E3tH(p<0.05). Bang HY 5(2015)& FA} Afzte]
80% ollehE FEES AH8-3F9] polyphenol# flavonoid =43}
A A>3 24 B FAS T I
2 Fra Hasisiv) o] AR 2RE Al Al
451 polyphenol @} flavonoid EHaF< &3]

[e)
=
2714 4 9% Ao Ars

SFe 2Ee Al shlE o) 24 A
= Fig. 59} 2t} $99-2 atslarge] ofe] 7]2F FollA
gata g fE7ldl AAE st sES onlsi,
700 nmol| Al ferricferricyanide(Fe®") &£3&0] $42 Foja}
o f2 S FY3A A ferrous(Fe?) 2 H3etE= o+
g 3% o2 YeERItiKim JE 5 2021). Ak} Fdo]

0.8
S i
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g 06 b _
= d c S
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-
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Fig. 4. Total flavonoids of apple jam prepared with
apple cheong and varying amount of apple powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as meantS.D. (n=3). "¢ Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.
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Fig. 5. Reducing power of apple jam prepared with
apple cheong and varying amount of apple powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as mean+S.D. (n=3). "¢ Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.

A71=A] @& CON9| ghd=lo] 71 wdokom, ALy} B
A7vgo] S7veel wet fejdes Frtste] Al47) 7t
EUTHP<0.05). Asale Y 5(2021)2 AL Alzhe] ghelzL
Granny smith %%2] 24}, Golden delicious &% A}3}+2] 4n)
A= PA8] Erhn Busgich

=
g
KN

7) DPPH Radical &7

Al Be] skeks- 2e]3k Alzbe] DPPH radical 47
59 &% AZE= Fig 6% Zth DPPHE Y3 <3t
radicalo|] ksl ofdl] ghel=w DPPHe| Hepao]
2AE = dE)E o] &3] HEA d5tEe] gatsl B B
o] AFEHETHKim JE 5 2021). thZ72] DPPH free radical
2ASL 65.75%2 71 Beka, Al B " vbako] 2}
o] wal fo)H oz Zrlete] AIRT AJ4E 27t 76.62%,
772%%2 24 zto] glo] w2 A% e p<0.05) T
2 A9} fAF8IITE Bang HY 5(2015)< =] ThAl 29
A AjelE A} Alzke] DPPH free radical 227 A4S FAL
g A3}, AARL = 82.84~90.06%, 73] 2 8- 26.98
~57.71%, T5-2 18.89~56.73%= 7 A5-9]2] DPPH radical
27 &dsol ulf- E=dE ole A” ZEHEY poly-
phenol®} flavonoid ¥+&ko] @AAs] B7| wjFolgbar 31
TS Kim MJ 5(2014)2 A2 2 9] DPPH radical &A%
& X%, uTuEA AASRY 742} 3012, 4.62800 Era
Btk olgfgt AR EE AMRE o] &8 AF ATl

At BEE VIR HZEE Albdel F4 8 dtst 54 195

100
2 1
>
g 80 c b a a
> | d — 1 [
£ —_—
2 60 -
g _
m R 7
g g
= 40 -
g
= 4
s
I 20 -
o
& i
[a]
0
CON All A2 Al3 Al4

Fig. 6. DPPH radical scavenging activity of apple jam

prepared with apple cheong and varying amount of apple
powder.
CON: Apple jam prepared with apple cheong 20 g and apple
powder 0 g, AJ1: Apple jam prepared with apple cheong 20 g
and apple powder 0.25 g, AJ2: Apple jam prepared with apple
cheong 20 g and apple powder 0.5 g, AJ3: Apple jam prepared
with apple cheong 20 g and apple powder 0.75 g, AJ4: Apple
jam prepared with apple cheong 20 g and apple powder 1.0 g.
Data are expressed as meantS.D. (n=3). *~¢ Means with different
letters on the bar are significantly different from each other at
p<0.05 by Duncan’s multiple range test.
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