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Abstract This study aimed to provide fundamental data for the development of functional cheongpomuk
using acai berry powder (ABP) by analyzing the quality characteristics and antioxidant activities
of cheongpomuk prepared with different levels (0%, 2.5%, 5%, 7.5%, and 10%) of ABP. Moisture
content was 71.59% in the control group and ranged from 64.75% to 78.51% in the supplemented
groups. The pH values significantly decreased from 6.56 to 5.61 with increasing ABP levels, while
syneresis was highest at 23.39% in the 10% addition group. The addition of ABP significantly
reduced hardness from 8.03 N to 5.22 N, along with gumminess and chewiness, whereas springiness
and cohesiveness showed no significant differences among the samples. L* values decreased, while
a* and b* values increased with higher ABP content. Total polyphenol and flavonoid contents
increased significantly with increasing ABP addition. Consequently, DPPH and ABTS' radical
scavenging activities reached 84.97% and 93.67%, respectively, and reducing power increased to
an absorbance of 0.49 in the 10% addition group. Based on comparisons with previous studies, the
observed changes in quality characteristics are considered within an acceptable range for consumer
preferences. Therefore, the 5% and 7.5% addition levels are suggested as the optimal ratios, as they
effectively balance preserved quality characteristics with significantly enhanced antioxidant activity.

Keywords acai berry, cheongpomuk, quality characteristics, total polyphenols, DPPH radical
scavenging activity

1. M2

ofAtolH|| 2] (acai berry, Euterpe oleracea Mart. = 21 G+ Ee Jujz Hapd B8 ojupz
9] 5 iAol A Aoz oFAfRO A FRIL oUAE EEotl AHS A 85k HEHoR
Qo A7 YFHSONA o] &Eo] i A AAHCELE AHZE F7bekAl Y= AlEo|th(Chung,
2012). ofAtoH]g]ofl+= flavonoids, anthocyanins, phenolic compounds®} 722 AE|&4 Exlo] ot
% gheElo] Qo B PASARA A% 3 SHE A BojollA] TS W glos, e Eng
ot B7KE W E doHHogan 5, 2010). Eat BRI, Aoldg, vk, 7] Se)
FEa7E FE Qo] BF ks WAk ACE FEA AtHWoolery-Lloyde} Friedman,
2009). ofAtolH| gl o2 A9 YA AR = £ HZol Q3AEt B4 Yol 22 AH|EQ
Ak WEolt B2 2L 7Fg 7]%0] WAHo] tet 530l /oA FolAE et 27}
S} = ATH(Chung, 2012; Pacheco-Palencia &, 2007). OtAlO|H| 2= GE0. & HFs}7]ol= o]
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U 48 3 HE YF e 5EUR
& AMgRITH(Chung, 2012; Jensen 5,

5o Sonfee HESA0R URe Pt Bel 38 5
UG B AL AR thg Wil SNA T
2o ZAae) S4o| e S5 Yo A AU Yo
el wgol Ho| w4 Azme I Ao] 2UL A2 4
Az 2ol &-go| BUsith(Hwang?t Nhuan, 2014). 53], =+
QB FART BE JES vLA 2O AL FIL g
Wel, Aeel) BEol Holut eho] A Bwol jmele
£ 7H0 9o} A%e] Belsh AL B4S ZHICHKim
T} Yoo, 2020; Lee 5, 2012). JEEL AZ =2 AF0Z 4
2 4] migto] A1 B0l 3ol FFHe e AT
L 4 AT YA B45HE olglole T B4
7t A9 QiR el Sttt B A A 154 A
AE A7RRidd 71E H25Y diS Bt 1477154
F9 M 71 & Ack(Chang, 2007). F 252 4 £
Jo]| thgh Adg A-tol A AR AlE &A= of2 Y ok(Hwang
I} Nhuan, 2014), AYMoon 5, 2016), EF7HKimI} Yoo,
2020), ARE ] (NamT} Yoo, 2022), Z%(Kang S, 2023), 7+
Bl (Lee, 2024), U}7}(Jegal, 2025) T2 HZ|{FE A8
P2 o ulujste,

olo] 2 ATAAIE offolse] R AE AAzAY T
|EE £0|1, 7|E FR50] AU L4 - 7154 dAE
Heg 4= Qe 7Fs S BAISHALAL Shgitt. 53] obAtolH|Z]
7F S5 RSkl Qe & EE € SESER0IE 4
9] BEAES AT AET S Ae AR 59 Vs
3L I & US A 0E 7 mEbA 2 AqolAe
opafolHE] B tokeh HlEE WK JEEZ AT T
o5 F4 54 9 It TS BATO RN FF opAlo]
H21E o83 7154 FEE ML 7|2 ArE AlSstaAt

o

H oS
tli B>

oL

(W 1>

2. Mg 2 giH

2.1. erE

N8l ASE optolE RIS ELoHE (M
100%, Seoul, Korea)ol A SAAXS AL FASHAL, HEE
Boh(&5% 99.8%, Tureban, Goyang, Korea)@} A+ (Haepyo,
Seoul, Korea) QI WFEO|A Fuljsto] ARE-5FYITE.

2.2. OpAfOIHE] BES MZE

ofrtold] 2] FEE-L Kim€} Y00(2020)9] B3-S a1sto]
ojlu] Age E3f 22 vigy|(Table 1)2 AT 5 A 251
ot 25 2o et opatolHle] £ 7} Bl AR
AR5 gt 227HE 185t 0%(0 g), 2.5%(1 g), 5%(2
2, 7.5%(3 g), 10%(4 g)& AHsIAth. FEF £, ofAolH]

B, &, A9 Wulo] Y1 FdotA E3s  90°CY]
FEZOA 7L FAOE Aoj7bH 7HhsIGit o|% £E
= ZE(16x10%2.5 cm)of] F-2 T3 Ao 1A]7F 52t 1
A|5lo] AAATE Ashy HEEL sl Ago] ALt
ANa2 ZEstthFig. D).

2.3. OAfOIHE BEZ9 +2518, pH ¥ 0/ 5&

ofAfoHE] HEFO| RIS FE577](MB-45, Ohaus,
Bradford, MA, USA)E ©]&3lo] A|8HY 1 g WS ARE5}a]
24319t pHi XS 74 3 g3t SR4 27 mLE WA B4
sto] of TSt HS pH meter (HI-2020, Hana, Ann Arbor,
Michigan, USA)E ©ol-&3to] S35l ol¢&2 X5
QAT 2712x2x2 em)E A2 ThE 7 Y= §710] Hot
4°C YA A 37 ASAT. AR7IZE B% AlmollA &
o AL olgstel el ARAOR ol4-gS A

et

) Winitiat = Wiinal
sk}, Syneresis (%) = ———————— x 100
Winitial

Table 1. Formula of cheongpomuk prepared with different concentrations of acai berry powder
Ingredient (g) Acai berry powder level in cheongpomuk

AB0" ABI AB2 AB3 AB4
Mung bean starch 40 39 38 37 36
Acai berry powder 0 1 2 3 4
Salt 0.4 0.4 0.4 0.4 0.4
Water 360 360 360 360 360

DABO, Mung bean starch 40 g and acai berry powder 0 g; ABI, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.
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ABO AB1

AB3 AB4

Fig. 1. Photograph of cheongpomuk prepared with different concentrations of acai berry powder. ABO, mung bean starch 40 g and
acai berry powder 0 g; AB1, mung bean starch 39 g and acai berry powder 1 g; AB2, mung bean starch 38 g and acai berry powder
2 g; AB3, mung bean starch 37 g and acai berry powder 3 g; AB4, mung bean starch 36 g and acai berry powder 4 g.

Winitiai: Initial weight of the sample
Wina: Weight of the sample after storage

2.4. OHArolE] BESS =Xz X

oIz HERS] Y7 72, A2, EoI7} 742 em
ol A|EE "HlAX EA7|(TA-XTplusC, Stable Micro System
Ltd., Godalming, UK)E °|-&sto] Z74sIoitt. &4 =2 74
I (hardness), B3 AJ(springiness), -5 /J(cohesiveness), A4
(gumminess), 43314 (chewiness)?]|1, &4 AL probe 35
mm cylinder, pre-test speed 1.0 mm/sec, test-speed 1.0 mm/sec,
post-test speed 5.0 mm/sec, test distance 7.0 mm=z A5}t

2.5. OpAfOIHIE) BESY ME =X

ofrtolH] HREEO] ML= MILA(CR-400, Minolta,
Osaka, Japan)S o] 83to] ZA3teitt. A=9| 271 7h, A
2, %ol 7} 2 emo| 9, Z4o] 8T EEMATS L+
98.22, a* -0.04 L b* -0.250]]}.

26, OOl Bt HESC SEANE U SSa
L0/E B2 55

opAtolHE] £ W FEFO] FELHE ¥ FETE 0]
T T E4E ST AR FE22 47 RS (dry weight
basis, DW)3¥} AE3%(fresh weight basis, FW)< 7|&0.
3Fict. ofatolwE] Bk AlE 5 g¥} 70% ethanol 45 mLE
Xo] 51F FQF A2oj A KEHC-SKI-1, Changshin Scientific
Co., Seoul, Korea)dlo] %5191, XEL 2= YA &
50 g7} §1] 50 mLE o] T PHO 2 ARAS T2
o 227 AL 4] S 3 FEeE0lS P
2790l AHgeIck

22999 SRS AIEH 0.05 mLoj Folin-Ciocalteu’s

phenol reagent 0.1 252 1 mLE &gsto] 3871 514

456

3t 3 10% Na,CO; 1 mLE Y3 GFANA 1417 591 9-3A]
Ztk. SRS H] S = A (EMC-18PC-UV, EMCLAB
GmbH, Duisburg, Germany)E ©]-&5}9] 765 nmof|4] =75}
A} AL gallic acidS FEZEAE o0]&3lo] AR,
ZAIZ mg GAE/100 g 99152 YEth $&E ol o
F2 A=Y 0.2 mLo] 1 N NaOH 0.3 mL%} diethylene glycol
2 mLE skl 37°CoA] 1A17F §EGAIZH WEE- 9] &
TE BPEEAE o]45to] 420 nmoflA S7Fs5kit ARA
< naringing BFEAE o]gsto] A5, ARG mg
NE/100 g T2 Yeprt

2.7. OAfo/He] 2EE} FHEZ9 SHisl 28 S

opAtolHe] £ 9 R 50| F4kSt S-S DPPH 2tz
275, ABTS' 2tz 475 4 39S SAHot A
o] AHEE AEE= SEHE ¢ SEGE Lot I 549
A 55 I SYsHA F3E0t0] 34 S ARHOZ ARG
SFoiT}.

DPPH )z 4AA% =4S A 89K 025 mLo] DPPH
(1.5x10* M) €9 1 mLE &3t G ANA 3087t v
A ZT} SR S = HFBEAE o851 517 nmoj|

A AR, e o] A4S ol8ste] 23kE vehi .

Radical scavenging activity (%) =

Acontrol - Asample

x 100
Acontrol

Acontrol: Absorbance of control

Agample: Absorbance of sample

ABTS' radical 275 &% 2.45 mM potassium persulfate
2} 7 mM ABTSY] T+ £H& 1:1482 &5} GZAqA 20

—_
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6 mLE THSHT SEL WA TS 3
BABEAZ olgstol 734 oA S
ATHe DPPH )2 47453} BU3 AL olgatol 1
BRI 3B AR N, 1% potassium ferricyanide H 0.2
M sodium phosphate bufferS Z}Z} 0.5 mLE g0} wHlst &
50°CO)| A 20E7F v AIF . WS Aol 10% trichloroacetic
acid 0.5 mLE YL 1027 AAR2E JPstoint. AdEe

ofo] dojx A5l 1 mLo S5 1 mLe 0.1% FeCl; 0.2

mLg 9T ST F EPFEAS ol8alo] 700 o4 §
TS SYSA

2.8 S/

AL RS 237 2 ME= 53], pH, o4& E A
3 B2 33 vHE SA5i3lon, dojzl A= SPSS B4
AT E go](version 27.0, IBM Corp., Armonk, NY, USA)E
AFgto] B EEHA MeantSD)2 LRSI Al 70]
FI4 A5S Aol YYEAHEA (One-way ANOVA)S A A|
oFom, f-oJu|dt x}o](p<0.05)7} YERSE 7o+ Duncan
9] t}=H 1A% (Duncan’s multiple range test)S Eof AlFE-
4e s

3. Zm Y 1Y

3.1. OAfo/te] BESS +25/5 pH & 0|5
ofAtolH] HEEFO w9k, pH 9 o|¢&9] Zi=
Table 20 UEFRITE ofAtolH|g] JR 59| fETF2 A T
A7FEHABO)O] 71.59%, A& H7HL(AB1-AB4)0] 64.75%-
78.51%F UEHHH. ni7t A& At(Jegal, 2025)004 H
50] $E3HFL 84.16-86.35%% K115t ofR2Yol A%
5 7 (Hwang¥} Nhuan, 2014)94= HEF9] R0
88.50-89.70%= UEH} & AT FEE FEIFo] AAH
o8 W32 FXE HAth o]Hgt Apol= HEF AR Al AR

Bl AR FEGEo| A|RA ] wi 2 o] 52 4=
o) o} sleAigio] gebd Aol K9l A0 Az, E
3k F7koke AlR9] E4o] HEER| R IS I
Ao 7 Al EtH(Hwangy} Nhuan, 2014; Park®} Kim, 2010).
2 Aol FEE| BT ARE 4% (12 g F7IRE B &
Akt SReo) Zhasiglon, Frio) S7G-4 o)
% 0817 SHEge] S FFE BATp=0.05). o
23t 2it= £ A7bgol A2 e 2T AA Y F540

SAA Agstel, B0l HEZ ¥E o] 4945 F4F

—

=)
i
N
ot
o,
55
e}
>
N
()
=2
X
iy
3 [1111
s
o,
¢
3
rOlt
j)
M
:
).
=2
o i

9] vlgo| F7fsto] et AaE HQloh

ofAto|H|E] PREEC] pH 5.61-6.56 0.2 AR H7lego] H]
gote] fHoR Fradchs AT UeErAThp<0.05). o=
Choi(2015)2] o)l 4] opafolug] 2 (pH 4.12)2] f-7]4ko]
¥739] pHE W& ATl GX|otH, & Aol ofxtolHE]
W] F714to] 25| pH A sto] 21 A FFZ vl A
o= wetdch YHE o= pHO| It AE F7HIA T
A B4 dFS € & AUk I Jegal(2025)9] BFt HE
5 o] w29, pH7t 47602 WA SHH 5% H7HLo|
] 7|15 HrtoA] 7257002 7MY} 2 A4S el vt
et olget Ay AT =S v o, B o)A ofAlo]
H2] M7t w2 pHO| AT Bto] 7|5 g ASHA7]E #
A Q%102 ZE5A= & AoE AlRHTH

opAtolda] HEES] o]£8-2 ABO7} 19.27%2 7 Wk
I, AE H7E 2 A8 7P wo| H71eE AB47} 23.39%E
7P E2 oldaE YERTH(p<0.05). o] AFS w7t 3
EE(Jegal, 2025)01 A= FASHA] UEISITE W, £ H=
5 A7H(Kang 5, 2023)941= £ 712 HEE o]&=&
o] ZAsIAL, ol Y o] 59 YATRE FESIAIA

uehd Atz dsialtt. ofel & kol ARgH obrtolHE]

Table 2. The moisture contents, pH and syneresis of cheongpomuk prepared with different concentrations of acai berry powder

Properties Acai berry powder level in cheongpomuk

ABO" AB1 AB2 AB3 AB4
Moisture content (%) 71.59+5.152%3 64.75+6.40° 66.47+4.77° 77.2746.26" 78.5145.74"
pH 6.56+0.08" 6.4120.04° 6.30+0.03° 5.80+0.02¢ 5.61+0.01°
Syneresis (%) 19.27+0.06° 22.2040.11° 22.18+0.09" 21.56+0.48° 23.3940.52°

DABO, Mung bean starch 40 g and acai berry powder 0 g; ABI, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.

DAl values are mean+SD (n=5 for moisture content, n=3 for pH and syneresis).

*Different superscripts (*°) in the same row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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BU2 FEZS Az Al AR T2 F400 74 IF
< WA 2 o] A4S, 1 23z opAfolH|E] A2
59 olspgo] TR Zor AtmEn:

573t A= Table 37+ 2
t}. X (hardness)= ABO 8.03 N, ABl 6.42 N, AB2 6.18 N,
AB3 5.86 N, AB4 5.22 NO.Z o}AlolH|g] A7 et 89
4O Yol ATHp<0.05). ol =T o] U ofrfolHe]
FUE tA=EA, AA 1FE 5 AR HEo] o=
2ot Qg2 wkEnh AR ko] HolA | A 34
of #ofsk= A& 7+ 2 AREo] 9] o] FofAA] Eeff A -
Z7} ofsten, 11 An 5o A= A Fatt Aog Holt
(Kang 5, 2023). B2 X(springiness)T} -S4 (cohesiveness)
< A& A7 2] foHet Afole A (p=>0.05). A4
(gumminess) ¥ %3] A(chewiness)> HELE0| AR E H71e
S5 QoA = A3 HERTHp<0.05). AL ¥EA9 A
2 o=t 283 s gk, S 1A A2 A
7] {13 Wt 283t 92 Tole AoE Fro] Anet fA
T g UEHTHLee, 2024). oFAtolH[E] F7H(Choi, 2015)
JME 2 A3t -2 AIE Esl3=], o= ofitolHlE]
ol A& Ax Al A& A Y FAAA B, A
4, Aol asto] Uehdt Aats wekETh o] 25k 2A%
o] Wgle= FREY B#ed FHo FF= vE 4 Sl vt
B F2E A (Jegal, 2025)004 B ool wet 3% M7t
o] 7H} #2718 E HYlou, 11 o9 sEolAe A
7F WobA =gt 22749 Adl= 7|5k FFE = o+ A
o] EElch ¥H, otz Yo} B JIxE AF(Hwang}
Nhuan, 2014)0 A= A& 7] wet B =71 S7FshlZol=
Etobal, 9t Aro] tigt 715k Alg 7F 52%Ql Ao

2 Holx] gk, ofo] £ eAolA] ek A% W MY
AR V1E JEBO U Age ABshs suRoAL

3.3. OfAfOlde] BEZS ME

ofrtolH|E] FEEO] Mg ZX45t AIh= Table 4] LEf
WAt P45 YER = L* (lightness)ZF2 ABO07| 46.260 2
7P =9k, opAtolHE] B 71845 ABI 35.06, AB2
29.91, AB3 23.86, AB4 19.880.2 Uolx AA ¢ o] M
< UEHthp<0.05). H2MS Y= a* (red/green)gh-
ABO7} -0.072 0°] 7P7h2 A5 UERLL, A= 7]
1-4%= F715to] wat 2.24004] 16.71= F7Fsto] Xk H2
Ao FEES HAFUtHp<0.05). =TS UEhli= b*
(vellow/blue)Zke ABO7} -13.852 UERH I, AB47} 18.725
UrEtdlo] A #gk7h A UeRgth(p<0.05). o]2f3t Axk= of
FEUo} Z25 A7 (Hwang¥} Nhuan, 2014)014 %= FAFSHA U
EFLTE. obAfolHE] F78(Choi, 2015), 6 F7J(Kim, 2012),
E34|2] F7¥(Han} Chung, 2013) 59 A--o|A] anthocyanin
MAE 7171 A9 H7Fgo] S7FE L*gha} b*gto] 4
S} a*gho] S7ISITHAL Harsto] 2 At Ao} tha Afogt
B%E YeHth £ dFolde F8 Attt g b*gtol
S7Foke AES B} olg3t Alo|= opxtolu|E] Eidof &
5 anthocyanin A49] Hofl gt W2 QFg oA HIEH
Ao WETh Anthocyanin 7HE Al F2A Eofjot HA
o] YA Yol F-2Mo] EMEAY 24 U F4 A A
Sl A0 A th(Patras 5, 2010). & A4 &= of
Aol B A7t § 90°ColA 787 71 AP ot
g, oli= Y& anthocyanin®| EJA-E ZzlIsto] LT} F7t

Table 3. Texture properties of cheongpomuk prepared with different concentrations of acai berry powder

Properties Acai berry powder level in cheongpomuk

AB0" AB1 AB2 AB3 AB4
Hardness (N) 8.03+0.487™) 6.42+0.63° 6.18+0.52" 5.86+0.91" 5.22+0.88°
Springiness 0.33+0.11% 0.29+0.01 0.2940.01 0.30+0.01 0.300.01
Cohesiveness 0.42+0.04™ 0.42+0.01 0.42+0.01 0.43+0.01 0.42+0.02
Gumminess (N) 3.38+0.20° 2.69+0.24° 2.59+0.22% 2.5140.34" 2.20+0.27°
Chewiness (N) 1.13+0.43* 0.78+0.07° 0.75+0.05° 0.75+0.09° 0.65+0.06"

DABO, Mung bean starch 40 g and acai berry powder 0 g; ABI, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.

PAll values are meantSD (n=5).

*Different superscripts (*°) in the same row indicate significant differences at p<0.05 by Duncan’s multiple range test.

NS, not significantly different (p>0.05).
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Table 4. Color values of cheongpomuk prepared with different concentrations of acai berry powder

Properties Acai berry powder level in cheongpomuk

ABO" AB1 AB2 AB3 AB4
L* (lightness) 46.26£0.717% 35.06+£0.43" 29.91+0.42° 23.86+0.53¢ 19.88+0.18°
a* (red/green) -0.07+0.05° 2.24+0.17° 5.68+0.16° 14.26+0.80° 16.71+0.67°
b* (yellow/blue) -13.85+0.08° -3.58+0.08¢ 0.21£0.25° 8.70+0.54° 18.72+1.02*

YABO, Mung bean starch 40 g and acai berry powder 0 g; ABI, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.

YAll values are meantSD (n=5).

ifferent superscripts (*°) in the same row indicate significant differences at p<O0. uncan’s multiple range test.
*Different superscripts (*°) in th dicate significant diff t p<0.05 by Di 1tipl ge test

Sh= A H3}o] Qd9lo] H o7 mhE o ", opAtolH|
P78 AolM= 387t 7+ Agsto] BlwF 2 Al7to] &
£%]o] anthocyanin®] F2 £4lo] AgHdelQly, o2 <lsf
b*3t S7FF UEhA] g2 Ao & AZ4HE ofg Ax &
4L aHA 7|5k FE v A& FZ4H ofE Yo}
AIXE A3 (Hwang¥} Nhuan, 2014)0]| A= ofZ Yo} 5% A7}
Z(L* 39.18, a* 11.05, b* -2.48)0] 7}4 =2 7|5 =& UE
WA=t ol= of2UYote] Ap5Mlo] FRE AMo| 7] Tkof F
9l JFS & Zo7 HUHITE B AF9] AB3(L* 23.86,
a* 14.26, b* 8.70)= H|& FA|Zof| s L*gto] Wil b*gto]
E0ou, a*glo] of2 Yo} XA AT A UER ofALo]
H|g] 519 25k AMo] autAog WAE Ao s Helth o
2hA AB3= tE H7kO] Hls) 2 A 7|2 s vl A
oZ d&gr.

3.4. OAfoldfe) 22t FHrso SEAN= & SE52H
w0/ B2

ofrfolz] B3l FRFO| FEHE ¥ FEHE Lo
SFF2 Table 59 UeRltt. ofAtolHe] £Ho] FE2|v= o=k
< 109.02 mg GAE/ g DWO.E UeRyit. ol= H&72] &

His St B4 Aot Hw e ), o2 10K95.05 mg
GAEFE/g; Lee 5, 2018), Ho|&H]2](39.20 mg GAFE/g; Jeong &,
2012), EHAHE43.70 mg GAE/g; Chung, 2016) X ul7|H]
2](27.99 mg GAE/g; Lee 5, 2018)Et} =2 $xjo|c}. A}
Hog Z Ago] AFEE ofrlolH| = B Hl2|F thH] S5t
E¥E TS EAotal 32 S obAtolHE 3
X5 FEYHE TF2 AB0 ALAME HEHA FN
. HHH, opAtolHE] BE-2 A7IRE BE AEtolA= &2
o] = oEHOE FIISHAUTH(p<0.05). oFAtolH|E]
78(Choi, 2015), o}2Ujo} HEZE(HwangZ} Nhuan, 2014)
Y AHoAME & AFet 22 AP s EisHth
opAtolH 2] EHe] FEHE o]t T 56.06 mg NE/g
DWo g S =t APAol|lA] e ESZTH]2(32.50
mg NE/g) 2 E3H|2](26.39 mg NE/g)9] §=F(Chung, 2014)
W B8 $AE 712 a0, ohilolulz] Bare] S Sehn
10| TFS G 4 YA ohAlole WERY] B
Hi-o|= BFS ABO 10.06 mg NE/100 g FW, AB1 12.37
mg NE/100 ¢ FW, AB2 17.67 mg NE/100 ¢ FW, AB3 22.10
mg NE/100 g FW, AB4 2547 mg NE/100 g FWOE A2
7R vl Al 7RI A UERRTHp<0.05). Hwang

of My Lt

Table 5. Total polyphenol and total flavonoid content of cheongpomuk prepared with different concentrations of acai berry powder

Properties Acai berry powder  Acai berry powder level in cheongpomuk

ABO" AB1 AB2 AB3 AB4
Total phenol content” 109.02+3.11% 0.000.00%Y 4.73+0.44° 20.99+2.48° 36.30+3.47° 47.46£4.83"
(mg GAEY/100 g) (mg GAE/g)
Total flavonoid content 56.06+3.81 10.06+0.54° 12.37+0.36" 17.67£1.11° 22.10+1.38° 25.47+1.05°
(mg NE/100 g) (mg NE/g)

DABO, Mung bean starch 40 g and acai berry powder 0 g; ABI, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.
PAcai powder results are based on dry weight (DW), and cheongpomuk results (ABO-AB4) are based on fresh weight (FW).

JGAE, gallic acid equivalent; NE, naringin equivalent.
YAll values are meantSD (n=3).

Different superscripts (*°) in the same row indicate significant differences at p<0.05 by Duncan’s multiple range test.

https://www.ekosfop.or.kr
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7} Nhuan (2014)9] o}gUo} HRE AN A7 H7}ek
o] Z71gto| et FJEFO FEetE ol o] FoFo
2 2715190, o]& B3] of2 Yo} B A7} JLEe] A
2 71657 Tl 7199 £ 9SS Harstglt) of=g A%
A7l GAFSHA, B Ao A ofAtolw|E] BH-S I Eo]
A7Vgo 2 A} 7152 Bt 7154 HRE A 7hs

g 29 5 AN

3.5. OfAfO/He] 22 PSS el 24

opAtolHE] EuI HEEO] ALt &Y FF Ad=
Table 69} Zt}. ofatolH]g] E&o] DPPH 2|z A£A5(10
mg/mL, DW), ABTS' gtz 4745 9 Y8 (5 mg/mL,
DW)< 7+z} 93.80%, 88.86%, 0.80 ODC.2 UERIT]. ofAto]
H2] A3 AH(Choi, 2015)°|4] oFAtelH| 2]} DPPH 2tz
AA5(100 mg/mL, DW)2 42.85%S ety 21519
1, YEHE A HA(Lee?t Chin, 2012)94 #HEHEQ)
DPPH 2]zt 274%(100 mg/mL, DW)2 43.20%2 .15}
of 2 g449] opxtolE7} o W2 FEoA w2 &4 U
Bl A& SRlettt. E3 opAtolH[=] 9] ABTS' 2z &
A5(0.6 mg/mL, DW)Z 243 A+(Jin 5, 2016)0]A]
79.20%9] L& Bt B1ste] sk giH] 2 A9 of
Aol E] 9] &/do] RA UERgT:.

ofAtold2] HEEO] DPPH U 475250 mg/mL,
FW)S 343 431}, ABO= 840 S4=A 4%l ABI,
AB2, AB3, AB4:= 7H7F 36.81%, 65.18%, 84.57%, 84.97%Z
A& Ad7kgol] wet S7loke %S UERATHp<0.05). oAb
ofs|g] 7Y A-(Choi, 2015)°14 Al F371<29] DPPH 2t
U7 A7 2.43%2 YENEIL ofafoldE] B H7leFo|
utet PR 50| Ao FUI5] 8% H7REAE 15.54%S U

ERtta B ustglnt. A HEE A5 (Moon 5, 2016)0041 =
Az 7] 3.69%, F71% AUE 5% F7HE HEES
84.59%% S =|o] F3d7tol Hls 2 22819] &40 SV
okl B 15k} o2 Yot A EE(Hwangy} Nhuan, 2014), 7+
B JELE(Lee, 2024), U7} FEE(Jegal, 2025)0A% o]}
AR 2T Hskgint ofAtolH|E] FEES] ABTS™ 2t
Z 275250 mgmL, FW)S 243 23l ABO:= 6.05%,
AB12 36.48%, AB2: 60.10%, AB32 79.86%, AB4:=
93.67%2 A& H7tgo] F7Hgtl wet ABTS™ &/d0] 27
2789 tHp<0.05). o2 o} Y X E(Hwang¥} Nhuan, 2014)
AL E AlFE BA7HE0] 10.34%, 5% H7HEo] 67.32%2]
E4E Uetlo] A& H7kg] wet @40 Skt B
st SHE2 S3E FFE X9 4 AHAAE 7HA
0E, £2 30E 42 AR 9t SeEe uigitt
(Gulcin, 2006). ofxtoldla] FZEo] Y2100 mg/mL,
FW)& =43t A3} AB07} 0.00 OD, AB1-AB47} 0.13-0.49
ODE Ueht Al59] A7t &g 3771 AR Ygt
Wt} otzyol & A7 (Hwang, 2021)9 4k otz Yo} M7}
of wet £9of o] F7tsto] 0.09-0.58 ODS] 25 YrEt
W 2 A7t fARE 295 E S Uloh 9 Ao A opat
olHlg] H7lego] T7IAE 5 FEYE ¢ FEGE
olt ggo] RojF o= Frsylom, oo wet DPPH 2t
Uz &7, ABTS' 2tz &7 2 38 B3t ==
ATE gRlstoit). ofatolH| o] 3R FEYHE FE
Hiolt &9 geF F7tol vlHste] FAkst E4o] SHi=
L, ol2|gk E4o] HEE] HEEUE o= HIH o R
FAEE AR YEKT mEhA] oflolHg] £ FEE
9] 7154 EAE aFoR ZAANZL 5 e Y 52
A A} AR 8 4 UZ A0E AlmdTh

Table 6. DPPH radical, ABTS™ radical scavenging activities and reducing power of cheongponmuk prepared with different concentrations

of acai berry powder

Properties Acai berry powder” Acai berry powder level in cheongpomuk®

AB0? AB2 AB3 AB4
DPPH radical scavenging 93.80+0.20" 0.00£0.00% 36.81+0.50° 65.18£0.92" 84.57+1.18" 84.97+0.18"
activities (%)
ABTS' radical scavenging 88.86+1.65 6.05+0.84° 36.48+1.50" 60.10+2.54° 79.86+3.13° 93.67+2.29°
activities (%)
Reducing power (Abszoo) 0.80+0.01 0.00+0.00° 0.13+0.00° 0.26+0.00° 0.39£0.00 0.49+0.01*

YAcai berry powder results are based on dry weight (DW) tested at concentrations of 10 mg/mL (DPPH), 5 mg/mL (ABTS", reducing power).
DCheongpomuk results are based on fresh weight (FW) tested at concentrations of 250 mg/mL (DPPH, ABTS") and 100 mg/mL (reducing power).

YAB0, Mung bean starch 40 g and acai berry powder 0 g; AB1, Mung bean starch 39 g and acai berry powder 1 g; AB2, Mung bean starch 38 g
and acai berry powder 2 g; AB3, Mung bean starch 37 g and acai berry powder 3 g; AB4, Mung bean starch 36 g and acai berry powder 4 g.

YAll values are meantSD (n=3).

Different superscripts (*) in the same row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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2 AL ofalolH|g] IS 0%, 2.5%, 5%, 7.5%, 10%
&2 7ol JRES A xS, ol W £ E4 4
Fibel @45 BARC RN 715 HRE Y 712 AR
AZstaAt silcy. A Ay, FEdFE Als BV
59%, A= H7HE 64.75-78.51%% VERJ I, pHE ofAto]
2] 2 7hgo] Skl et 6.56004 5.612 f-2F 0
HAaSHUT o]&2 AB47} 23.39%= 7HY =4 UERE
ZA7F 24 AT}, AEE ABO 8.03 NojlA] AB4 5.22 N
FojHog dopgon, A 9 F EIF Haol= B
Heloh vHd, @84 3842 Al 7F 59411 Zol=
Ach ML= opAtolHE] B Hrlego] TS W
AAag Bh, JAEel GAE= F7letaTt ASH 24 24
23, FEYHe 2 SEGE oL 2 Aol HlEst
of f9& o7 F7lelqitt. oo wet DPPH 2tt)zd AA53
ABTS' &tz AA5-S AB49||A] ZHz} 84.97%, 93.67%= 7}
4 =orow, g8 T3t 049 ODE §-9J51A A55tqich &
AtollA I F4 B4 Wsks A A+ A vlE
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