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ABSTRACT

This study investigated the quality characteristics and antioxidant activity of jocheong containing apple cheong with added
apple powder. The apple powder and cheong were prepared using whole apples in this study. The sugar content of jocheong
samples was the highest in the control group and decreased as the proportion of apple cheong increased. Additionally, the
pH decreased gradually with increasing apple cheong content (p<0.05), while total acidity increased (p<0.05). Spreadability
significantly increased in jocheong containing 25% apple cheong (JA2S) but decreased with higher apple cheong proportions.
The L value decreased significantly in jocheong with 100% apple cheong (JA100), while the a value increased with increasing
apple cheong content. The b value of the control group was significantly higher than those of other jocheong (JA25~JA100),
with no significant differences among jocheong containing different apple cheong concentrations. The total polyphenol content,
ABTS radical scavenging ability, and FRAP increased with higher apple cheong proportions (p<0.05). Similarly, The total
flavonoid content and reducing power of jocheong tended to increase with higher apple cheong content. Overall, the results
suggest that preparing jocheong with a 1:3 ratio of jocheong to apple cheong can enhance the total polyphenol, flavonoid,

and antioxidant activities.
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He F2 QAR ol&H 1 gloyt F4 A T o FH
2 7FgHo] aHE v ohel B8, 13 ol A Y
F, &2 5 ugd T/ 7HE g E o] &5 vt
(Lee SJ % 2012).

ARRE Ao, F714, HlER € So] F-8t 714t
¥} ©hgto] 2 of-g-2 A4 Abzt Sf-o 3 vk Wrk(Yang HI
& Ryu GH 2010; Hwang IW 5 2011). ¥t o} Alate

=

chlorogenic acid, procyanidin, quercetin 52| polyphenol,
flavonoid® -2 71574 &S st o] Adads
2 18, Tt A2 WA o Tl 23t e A
o2 4#fx] gUthPark MK & Kim CH 2009; Kim JY &
2021; Moon JE 5 2023). Polyphenol Alate] Fd gsksl
g ARo 2 Es AAd HgFo] T3 Aty 753 v
SklE W FFol wak oF 2~9u) 7§‘: Boue Alabgde]
polyphenol -2 LA E HAE 754 23 A

GAkslA| =4 o] & 7} 7} AthPark MK & Kim CH 2009).
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Atzlol] S-E tHEZ Q] flavonoid?! quercetine 24 >
A3l g=slo|mF Xvv}t F1EH T oAHEH} 9l
o} Al Q¥ 2 2 polyphenol®} % flavonoid 3H&F 2 &}

—

s S8 A4, A X S, AAe AAS A5
o] SR 2 Aow HuEtiBang HY 5 2015; Kim
HR & Hwang ES 2016). Phenol’d 3}3+& ]9401] Al A o
o e Aol fre A9 dedss FXote] wivls
A5 s, 5 S 2EE FAE Yo Aduds

o

2 )i A 2 R A SRS P 5 Ro

%= 5 glon], Al 714k Alabal, At AR )

HAl o] LE et F2S Al StHKim DO 2017). 2

Mt 4 9] cuticular waxZ-oll EA| 8= triterpenoid 33

ursolic acid7} Tho]olE AJE o= FEA glom o
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s 2016). 1‘0 8 JE T} Thuke AA]gk 2% =
2le] AL FolAA| ste] AAE A E2 I A8t )
=, #HIZolle vt 2
S S 2o A A
HJ 5 2020).

ZA o) B3 AT 2 HH(Bae SM 5 2001), S Tm}
(Jo YT 2017), AF3d(Yang HJ & Ryu GH 2010), EHAl
7} (Park JS & Na HS 2005), Hr}l7}#(Lee KW & Lee MY
2015), % vlE E%(Kang MJ & Shin JH 2012) 55 2=
e 7% of A Hrlete] Az 24 T F4 2

N1

gt 530 # A57h vk H2dle WA d8s a7
o2 AL83] AZFE ZH(Lee HW 5 2023)0l] &3+ A7}
HugQoh 38 23 1540 d82x de ol &5e
tl, #2 15340 FrPHRE SEAY 7158 S AT

7] 9138 257 Az Algsle 23] dFE &ASv] 23
(Ahn JJ & Kim DW 2012), 7+ Al&(Koh JY & 2013), o}&
Yol&(Eom HJ 5 2020) 2.2 tiA|g 1534 So] RauE)
ou B AFE o|FoA|a YA &

olof] & AFolME AMEES HIFSE Al
= la AT Jdu &R Egste] Al 5
z% 3t 545 S5 ol & B3l v

Ak
A TRAFAN BE s TEHE Ak,

& Az

ol
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JE

2% HolAlo} frkifE Rk
phenol’d 33HE ol 23t 7]5Ade] ste uF7 e
EWE vkdstazt ok
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1.

2 ARA AFRE AT <bEAE FALR Ol FAIU AE
Aol A T ?J stk 22 & 70%9 S5 30% S U8
J A (Kyungilfood, Gyeongbuk, Korea), ¥4
B}(CJ, Incheon, Korea), 2= (Ital lemon SPA, Italy), &5
(CJ, Sinan, Korea)Z} g AlSwlEAA FUsIG T AlE
e AR Azste] AT

2. A2 M=

1) AlZtEe H=
ARRE RS *}ﬂr MIeA A& & H4dL 8l7|A &

AH(Kim ES 5 2023)9} L3 WUyl

A= 0.1 ecm —rﬂﬂfu' A2 ZF FZFe B 107 |

%7](LD-528ECO, L’EQUIP, Korea)S A&

Z 1003-7F AZ3HATE o] & A2ellA] 603 WA S = 10

g¥ E27](SFM-555SP, Shinil, Korea)S A}-&

Este] e

2) AtotEEtE IS AME M=

AP & AFE ARl A2 = A E(Kim ES 5 2023)
o TG Ho R AxsTh S Abte AEE BUIA
3 A gk A ASI 0.5 cm® Z7|2 AL T Al 200 g, A
140 g, 2F 2 g HEF 12 g2 £F5I] 222 9F
of Y3 Wiael 3¢zt Btk 394 A& 7/1141
viete] Zhepeke A Aol BT 55 F RS ¢
d o BRI 1580 © F AL 200 ¢
71(SFM-555SP, Shinil, Korea)E AF&-3lo] 15%7t
ARHEE 10 g= 410 AP Al Z=skslTh

EN
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£ o ¢
=
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S

Hr 1%

3) =H M=

A8 ZH S ABREES 7K Aol & 24 S
0%, 25%, 50%, 75%, 100%7} ¥ =5 dto] 300 g2 A|=3151
THTable 1). ©]& #J3l AFFH-E tiZ74(CON) 745 0 g,
25% HA7FIA25)F 75 g, 50% H7FHIAS0)E 150 g, 75%
HA7FTHIATS)E 225 g, 100% A 7HHIA100)E 300 go] H%
= At 23T A S £l AS T ARE dY
sl E3ste] Alzstsich
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Table 1. Composition of jocheong containing different levels of apple cheong with added apple powder (Unit: g)
Sample"
CON JA25 JAS0 JATS JA100
Jocheong 300 225 150 75 0
Apple cheong 0 75 150 225 300

D CON: Jocheong 100%.
JA25: Jocheong containing 25% apple cheong.
JAS0: Jocheong containing 50% apple cheong.
JAT7S: Jocheong containing 75% apple cheong.
JA100: Apple cheong 100%.

3. AZH M=

Aol AHEE AR He HME(Kim ES 5 2023)9F 5%
o Az F 2. 3)oA AZRT AIRZRA 10
gl 7 40 mLE 718 & FZ7](SLRM-3, Seoulin
Bioscience, Korea)E A&-3lo] 14|17 &3 Th t3 3,000
rpmol| A 1587F QA E2](FLETA 5, Hanil, Korea)3t Th=,
o Z}X](No. 2, Advantec, Japan)Z JI3lo] 50 mLE £F
3t} Algdo R A83tY. A G, pH, FAtE,
polyphenol, flavonoid, 33Fsls =4l ARSI

o
=t 289 E=AN-1E, ATAGO, Japan)E ©|&
slo] =43 & °Brix TR EAISIATH

eter(LE438, Mettler-Toled, Switzerland)
£ o]&3le] 2H3la, F 4AleE A1F9 10 mLol pH 8.3
| 2 w7b4] 0.1 N NaOH= #7g 3t Apito g ghabkelsd
thKim ES % 2023).

<

4) Mz £H
ZA o] M= MTA(RS-232C, Minolta, Japan)S A}-8-3}
o] (L, lightness), 2% (a, redness), &2 =(b, yellow-

ness)& 43Itk AHE
a=0.02, b=1.74°]At}. A| 5
60 mL &)ol 20 g¥

5) £ Polyphenol &%
2z 9] = polyphenol &2 Amous A 5(2001)2] "<l
o3 43Tk & B2 108] X3 A5 24 mLe}

Folin-Ciocalteu 5—"°“(Slgma Aldrich, USA) 0.15 mLE &£%3]
I 1837 AXA1Z & 20% sodium carbonate 0.45 mLS 3
M == 301%} oAl A £ 750 nmellA &
B 5439} F polyphenol -2 gallic acid(Sigma-
Aldrich, US A) TFEZA=R /\].B. }oq XL/H s 74 ak/\-] (};
0.018x+0.0736) 0.2 2E] 7511, mg GAE/g(FW)o.2 L}E
Riel= 2

6) = Flavonoid &M

%3] Z flavonoid TS Shen Y 5(2009)2] "ol wh
3}3@3} Ittt 2 A8 0.5 mLo 7 2 mLE £33

3 5% sodium nitrite 0.15 mLE ¥ 5E7F X33 o]
041 10% aluminium chloride hexahydrate 0.15 mLE % 7}5}
3 587 HEA] 31 M NaOH 1 mLE 3713 & 2 wnkelsd
ot o L%°—‘1 S 1583 WASHAL 415 nmollA FHEE
=3tk
USA)& ﬁ‘%%xeli 3to] 2dek HF o2 HE F8ta mg
QE/g(FW)2.& JehfSlet

flavonoid &2 quercetin(Sigma-Aldrich,

z o] 98-S Oyaizu M(1986)2] W o2 Hrlalith
Z A8 0.2 mLoll 02 M QUAFEZ=A(pH 6.6) 1 mL9}t 1%
potassium ferricyanide 1 mLE @1 &35t tha 50°C
ol 2083t REGAIZ] the ZHEel ¥o] WzhA7]a 10%
TCA &9 1 mLE 7t & E3sisinh olojx] &3
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A 2 mLE F3 v SFF 2 mLe9} 0.1% FeCl; 0.4 mLE
Y1 238k 700 nmolA FEEE S5

8) ABTS Radical &M= &X

ABTS radical 24 %5 Jeong JH 5(1999)2] ¥+ 3
sl Z2A 31Tt o] Y&l 7 mM ABTS €43} 2.45 mM
potassium persulfateE 1:1 H]- &2 Z33t & 229 Ao
A 12A13F Bksle] ABTS radical S ﬂ&%‘}iv}. ABTS -9
€ 734 nmollA %7} 0.7£0.0027} H == WErS 2 34
A ALE 2 A s o2 A5 90 uLe} ABTS &
A 3 mLE EF35te] Aol 3087 |3 3 734 nmol|
AN FHEE SN, Aoe U Aoz etk

_4

ABTS radical scavenging activity (%) = (1 — A/B) x 100
A AR FBE, B OET FBE

9) FRAPHo]| of5t ehtals 54
FRAP(Ferrlc reducing antioxidant power)Hol 2]&+ g5k}
2 Benzie IFF & Strain J1(1996)2] Wl wel =% 513
E‘r. = A5 90 uLe} FRAPE(0.3 M acetate buffer 25
mL, 10 mM tripyridyl triazine 2.5 mL, 20 mM FeCl; 2.5
mL, 755 3 mL £ 291 mLE £33l 37CllA 30
4y ‘?} SA1Z1 T2 593 nmoll A S =S =33}, trolox
(Sigma-Aldrich, USA)E XTEAZ Alg3ale] 23t A7
Mo gBE F8la pg TR/g(FW) o2 YeRiIt

10) EAIXE]
RE AR 33 o] vk AAleta 7t A3le] A=
SPSS(v.25.0, SPSS Inc., Armonk, NY, USA) EAZz12<

olgalel W wEEAR el Agzne §
o) HAEL BAEM(ANOVA)S A8 T p<0.05 =<l

4] Duncan’s multiple range test= B899

rlo

% - e JeobAlo} frkimiinas
4n o oy
1. &=
AR A AT WS dejste] Alxd =
A9l FEE Table 25 Ueh IS DA Be e

THCON)= 76.50 °BrixZ 7} =9ka1, AF2 25% A7+
(JA25) 70.33, 50% H7FHJAS0) 64.50, 75% H7}FHJATS)
56.33, 100% 3 7FHJA100) 47.67 °Brix = Al2}3 3hako] &
715kl wet YEe folAom Yol thp<0.05). T
T Al 2H 2] 9= 81.0~83.3 °Brix U} Thd v A
© 7 YEldtHWee KI 5 2016). Bae SM 5(2001)-2 234
oA Az 2] Gt 58.0 °Brixehal atof Al A H
o @A 5] e ols 23 AR TE o] 2 ARy
Atk ABEA F AR ko] Sl whet dert 3
ko Al HT) AR o g Jry) 8 Ao
&F st7] Wl o2 AtgHEn ol Aite =
2 A2 A ©e] "rylere] Z71aE gl 24

ATAZHBae SM 5 2001)9F AT

H

2. pH & &
A H7beRs 9] d 23 9] pHE Table 29F 2t =
8¢] pHE AP FHo] 71l mhet oA o= yolA]
A iz pH7F 4982 7Fd E=%kal, JA25 4.21, JAS0
3.85, JA75 3.59, JAI00E 3.439] o2 YERFTHp<0.05).
ole} Fol Al FFo] FVVFE pHZL AAagt AL AL
o] pH7} 3.8(Kim KS & Paik SH 1998)0]™, Al A=
Al P EF] H7FE pHE 3.9 olstz Yolddl| wha} Alzhy
ol =55 pH7F Woldl Aew Algdth dix79
pH 4.98& Al 27 9] pH 4.90~5.03(Wee KI & 2016)2]
Azt FARATE EuA 7EE A7k 2 Park IS &
Na HS 2005)2] 7% thz7F pHE 5.50014 EauAl 742 3
7¥eFo] F7hetel me} 5.6~5.72 tha S7leIs . AnprE

Table 2. Sugar content, pH, and total acidity of jocheong containing different levels of apple cheong with added apple

powder
Sample"
CON JA25 JA50 JA75 JAL00
°Brix 76.500.50° 70.33+0.58° 64.5040.50° 56.330.58° 47.67+0.29°
pH 4.98+0.01° 421+0.01° 3.85£0.01° 3.59+0.01¢ 3.43+0.00°
Total acidity (%) 0.78+0.10° 1.45+0.10¢ 2.07+0.10° 2.7740.09° 3.05+0.06°

D Refer to the legend in Table 1.

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

test.
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A7} 23 (Lee KW & Lee MY 2015)9] 7% thZ7-9] pH
7} 5.73014 23 A5 W& 10%7HA] Avpr b A7k
o] Z71eel W} pHE 5.58~5.36°2 tha 7HAstt) &
gk 2370 0~50%E o2 olFo 2 thA| g 2% (Eom HJ
5 2020)°1 4 HETF pH 64104 of2YolE 3 71ako)
Z7HA] AR A pHE 447~4.110.2 FA ast] =
Aol A7k Az TRk A7kl me} pHE Holrt 2
Aoz eyt

ZAPe 7S Table 20049} o] T 0.78%, JA25
1.45%, JAS0 2.07%, JAT5 2.77%, JA100 3.05%= Atzt3 3t
ol S7Hgtel whet frolA o2 Eobxlth(p<0.05). A w7+
2 A7} 2% (Lee KW & Lee MY 2015)0llAE o=+
21.33 meq/kgoll A 31.67 meqkgl 2 FolH o2 F7F8IA L,
olZUolFS A7kt 2H(Eom HJ 5 2020) 4 = o=+
0.08%NA 1.36%= ot=ZU ol H7bo] Sl whet &
ooz Frlsle] 2 Axel fArsSI

3. &N

AHY A gele 23 HAY Ade Fig 1%
2ot iz ¥YXEL 2.87 cmo|al, JA25E 3.34 com,
JA50 2.93 cm, JA75 2.47 cm, JA100 2.28 cm& 3ol A}3}
A= 25% H7bek JA259] HRA 0] 7P #=Skeh JAS0-S o
Z7 7P AR BRA S 2o, ol F AL 9
2o 72 Fasl thp<0.05). ©]de] Aut=RE Al S g
et 2AS Al 15ge Alx Al 23 HA2F 153
Abg HRAA o nFAGE AlZzst Al s JAS0 23 o] 7}

A3 Aow ARdY
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Spreadability (cm)

CON JA25 JAS0 JATS JA100

Fig. 1. Spreadability of jocheong containing different
levels of apple cheong with added apple powder.
CON: Jocheong 100%, JA2S: Jocheong containing 25% apple
cheong, JAS50: Jocheong containing 50% apple cheong, JATS:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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.

JA1007ro] frejA o & viskth aghe] Atk 7 W
%ol A FEko]l FUMde whel @A sl Srkekdth
(p<0.05). ol2lgt Ad= Al ko] FIHETE AR
Ao BeM 93] agko] Z7Fsl7] WEel Aoz Algy
Atk bare] A9 v+ Aol A7k JA25~JA1005
o frelAo s =9kon} JA25~JA100 A3t f-<AH <l x}

ol= gtk

5. Z Polyphenol

A MRS EeEld 23 9] % polyphenol &% Az}
+ Fig. 33 2t} ti272] F polyphenol ¥ 1.60 mg
GAE/g(FW)E Alg 5 7P 9skal, Al gheke] S7ikst
o whe} Z71ske] JA100< 2.22 mg GAE/g(FW) 2.2 717 &=
UTHp<0.05). AHPEAS AASHL FLE WHow A x5

80 125 25
a a |
2 a ? a 10 4 20 | a
60 - - b b b b
? 75 1 = v
S 2 b g 15
T 40 T 5 g T
> 2 > 101
- ® 25+ d ﬂ o
20 1 0+ — 54
i 251 ¢ 0
CON  JA25  JAS0  JA75  JA100 CON  JA25 JAS0  JA75  AJ100 CON  JA25  JAS0  JA75  JA100

Fig. 2. Color values of jocheong containing different levels of apple cheong with added apple powder.
CON: Jocheong 100%. JA2S: Jocheong containing 25% apple cheong, JAS0: Jocheong containing 50% apple cheong, JATS: Jocheong
containing 75% apple cheong, JA100: Apple cheong 100%. 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. 3. Total polyphenol content of jocheong containing
different levels of apple cheong with added apple powder.
CON: Jocheong 100%. JA25: Jocheong containing 25% apple
cheong, JAS0: Jocheong containing 50% apple cheong, JA7S:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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.

At o] 74 % polyphenol &
1 S EU(Kim ES 5 2023), 7@ A& A A & A=
3t 739 2.22 mg GAE/g(FW) 2.2 Z polyphenol o] 0.67
mg GAE/g(FW)elut Z713k Zle 2 Yelydth Lee KH 5
(2018) F-ARS] s, Altal Ao
F2A] 747} 2.46, 3.89, 8.11 mg GAE/g(FW)e|H, Atz} 72
de FFe oF 3uf o)} IFFHE Uk Hasied
JA100-= A4 31 Abhel H'e 34 ¥ Altd
S HUlste] AlzE AJYl ©]9] 3 polyphenol ¥ 2.22
mg GAE/g(FW)2 FA} A1zl &= polyphenol $HF 3.89 mg
GAF/g(FW)e] 1250} 23 B& oFoz e} Lee KH 5
(2018)] Az} FAFEITE Whang HI 5(2001)2 5%
+% A1 polyphenol o] A, 52, Al
Alel] Wb = 2 2ol 7} vkar siletl B Aot sde
WHom S3e Ao oshd 3—1"‘44 5ol A AitE= -
AL AFEE 2F5-2] Z polyphenol -2 0.74~0.94 mg chloro-
genic acid/g(FW) Helghal 33t ZulA| g 25 Al =
3L e olElE] ARE Z"J Limoncella AF2ke] 73-¢- 353}
72 2] Z polyphenol T2 747+ 0.32, 0.76 mg GAE/g(FW)
olgtxl B115o](D’Abrosca B 5 2007) AFtEH5-2] 3 poly-
phenol & HlwA] FA} 2.46 mg GAE/g(FW)(Lee KH &
2018)% Limoncella AFte] 7.7vu} Ho} =8 Ao g e}
ek g Al A T Xk AR oF 3u) Tt
22 polyphenol &S g3ttt 4 UThKim M
S 2014). A HeprlFE 37}t ”“%Li} A 232 A
Ze o izl 98T 3ExA ] F polyphenol T

2 1.55 mg GAE/g(FW)2}+

polyphenol & &=

FobAloh kiR

£ 717} 0.60, 0.69 mg GAE/g(Lee KW & Lee MY 2015) 2.2
2 Aol ARESE Al B2 9] F polyphenol &<l 1.60
mg GAE/g(FW)E.t} @A3] HSith ol= duse, A=z
Holl wabs] B23 9] polyphenol ol o]z} Y=
Aoz ARl oo} o] 2 A= g AM et
et NE, AAE fﬂ%?‘f& AP &

polyphenol &S A F7HA1Z2

polyphenol &3&-2
A1l wet 24e) %
Ao vepgrl

2= ol
T o™=

6. & Flavonoid

At A7vEE gEle ZZU % flavonoid®] =% 23}
£ Fig. 49} 2t} Flavonoide 2] &l THEolX]& X7
Q1 22t tiAkE R ks) 3 ddwE 27] 5 ohde A
&S BAsta slom 53], kst &4do] ErthMoon
JE % 2023). thZ27+ 1.56 mg QE/g(FW)= 7} Sgkar, o
2, JA25, JAS0ZE §2lH ol 2ol g1glon} JATS, JA100
9] Z flavonoid ¥ 242} 1.70 mg QE/g(FW), 1.82 mg
QE/g(FW) 2.2 f-9]2] o & 713l th(p<0.05). ©]&= AlaHH
o] mold s Al H53 FAo o1& F flavonoid©]
o] F7bel7] WiEeE AtndEnh AlabgAe AlASH
3 FUe oz Az AlHAL] ZF flavonoid e
0.58 mg QE/g(FW)gtiL sti=H|(Kim ES & 2023), Ad&
AASA] L A 23 JA100 7% 1.82 mg QE/g(FW)L
1.24 mg QE/g(FW)\} Z7}811th Bang HY 5(2015)< =+
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Fig. 4. Total flavonoid content of jocheong containing
different levels of apple cheong with added apple powder.
CON: Jocheong 100%. JA2S: Jocheong containing 25% apple
cheong, JAS50: Jocheong containing 50% apple cheong, JATS:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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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Fig. 5. Reducing power of jocheong containing different
levels of apple cheong with added apple powder.
CON: Jocheong 100%. JA25: Jocheong containing 25% apple
cheong, JAS50: Jocheong containing 50% apple cheong, JATS:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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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Fig. 6. ABTS" radical scavenging ability of jocheong

containing different levels of apple cheong with added
apple powder.
CON: Jocheong 100%. JA2S5: Jocheong containing 25% apple
cheong, JAS50: Jocheong containing 50% apple cheong, JA7S:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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. 7. Femric reducing antioxidant power of jocheong

containing different levels of apple cheong with added
apple powder.
CON: Jocheong 100%. JA25: Jocheong containing 25% apple
cheong, JAS0: Jocheong containing 50% apple cheong, JATS:
Jocheong containing 75% apple cheong, JA100: Apple cheong
100%. 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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