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ABSTRACT

Oxidative stress contributes significantly to chronic diseases such as cancer, cardiovascular
diseases, and diabetes. Onion (Allium cepa L.), a widely utilized vegetable, has various health
benefits, including antioxidant, anti-inflammatory, and anticancer properties. Discarded onion
peel contains abundant quercetin and flavonoids, potent antioxidants suitable for functional
food applications. This study developed and evaluated functional beverages containing various
concentrations (10%, 20%, and 30%) of onion peel extract (OPE). The physicochemical
properties, antioxidant activities, and sensory attributes of the beverage enriched with onion
peel extract were analyzed. The results showed significant increases in the total polyphenol
and flavonoid contents, enhancing the DPPH and ABTS radical scavenging activities as the
concentration of OPE increased. On the other hand, higher OPE concentrations negatively
impacted the sensory attributes such as appearance, aroma, taste, and overall acceptability.
The sensory evaluation showed that beverages containing 10% OPE scored highest in taste
and overall acceptability (6.11 and 6.30 points, respectively), which are comparable to the
control sample (6.26 points for overall acceptance). In contrast, 20% and 30% OPE concentrations
showed significant declines in the sensory scores (p<0.05). Therefore, 10% OPE is optimum
for balancing antioxidant functionality with sensory quality. These findings provide a scientific
basis for developing onion peel extract-enhanced functional beverages that meet consumer
demand for health-oriented yet palatable options.
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I. A&

S-2luete] 20239 7HE2 94 80.64,
oz} 86.4 (W 83.5W)2 M| v 2zt
0.7¢, 0.8 F7kstalem, OECD BatET
Zkzy 2249, 2.89 =2 ZLE HIEUHG
(Statistics Korea 2024a). 13} 7|H+d &
Aoy BAog nERke 77ks AlLjstal A
38 S FAI 7132 oJn|she A A
2021499 65.89 2% WEhY 7|t A
89| AXE &l A9 F8/4d0] AXEHUHY
SHH, A 3o =9, Syt 20234
10t APZQ1E oM AIE(R), A3ES HE

Al
o]
A, d2stolvy, Pity, 1BUF A& T

Aol A Abel AEF AT} o]23k R Ege] 9
A2 77l AeR HiEtKReuter et
al. 2010; Sharifi-Rad et al. 2020; Jomova et
al. 2023).

AW 2 SZE 7 edE5d, A
A @18t ofygt A2 BT FAlo] B
l AJUAATP)E BHok= 25 oy |
RS -2 AFAA QL A A ZFollA B
o A= A SuZe] e AdsiAY da
A717] 1t AR AIARRE 7HA| AL 91, A3
FHolM e =2 S A =t 1y &
7oyt A 5ol 9ol Ateke} qh4atel 2hg-o]
@ol 7WAA = Atetd AEFH AT IAYSHA =
I oJAZ Al W A, @, E= DNAS &
AAZIA = o, HES, S, AL 5
w2 Ao o] 7]ofg & UrKLakshmi et
al. 2009; Pitocco et al. 2010). AW FAES} A|
ARS QA= Fatetaaet Zo] AuofA A
e A oo AAE FoAFO=N A 2
s SAA7IAY FARtR A0 2 a4E 2R

I

it 18 1 o

sk= HERIY F71d, AlE fE AYEEEd
(phytochemicals) 5 21914 A7} S=3] AHH
2 £ QIEE o= Flo] $9351tKSharifi-Rad et
al. 2020).

JuHAllium cepa L.)&= #3lao] &350 A
2 A AAZCE g Aam d LEEI
ou Fe, FEA, FIET, 5 WS
37 = AogE A UK Griffiths et al.
2002). E3] g9 Akt E/gof oAl B2
A7F o] Fo1A S=tll, TS AT DFJolA
At AEYAE NAAFL 7w R Akt
AEYAE MAAFCH, Bod 29| A
|89 s dE+E H3F A 5ol UtKRizvi
2011; Vazquez-Prieto et al. 2011; Alpsoy et
al. 2014). ¥ 71548 HELEE A=A
(quercetin)®} FH|E(kaempferol)¥ Z Z=t
Hiolt sRHEo] ¥4 glom 53] AEAY
2 73 A &4 7H SRt o EE(Li
et al. 2016; Rodrigues et al. 2017) 7} £
K B7FA] B9lof 90| o4t Eol T-RFE ]
of FuhAT} Z2 FAHE0] ggo] FEHI 9]
HKang et al. 1998). &1t AA FEE°
A7 BE B, FARARL, e
Ax), 18FF, E IZHAHEES A
o th8 & HiEo] AcKKumar et al. 2022).

TUAZFERA] WEE 22 I79] ofF
Bt R AFTS AT 10497 oF 24 S71st
o 20209% AFHFARAR A4E(5,808%)F
A3 A3}, of2K(185 g)ETh FRH239 o7 =
13, AFERE 19-2941330 g), 30-4941(291
), 12-1841(211 g) £0& &9tk 327 HH
7he T 2 ouA] JHE =Y & Ao =5 EF
A&H o7 11 TS TEsfoF & AEFoltt
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2022). WA 2 Ao doEE 2E2ES

(Deochakhannongsanmool, Jeollabuk-do,
Korea)ollAl 2024 99~12€] AA A|g+o}
ARESEAT Al AEE Sl &3t WA 59 ol
=4S AAste] A2o0A 24A17F o) Hx &
5C ofsjold WY nEEA AMgIISt 2L
Z<4(CHPI-611L, Coway, Gongju, Korea)E
AgsHc

2. YOAHE FE29| HIX

g 225 AR 242 AP (Lee et
al. 2014; Jeong et al. 20155 =3l 43
SRS ARESto] Alxsieith. Adxd JoEE
20 gofl 1,000 g9 &= ©3F & AL HAI2PS,
Rinnai Corp., Incheon, Korea)& AREo}o]
100C 9] 2=ofA 241%F 59t i Sl
HHE dEE FEE2 AT F, 5C ofstolA

A

48A17E < HstA Ao ARESIAH.

o

3. YMAE FE= A/t 289 HX

= 7h =9 Alx F7E2 Fig.
13 2o} g aE 100CoA g"sto] Az
o FEES B il 2F ettt A
d F2E A7 259 vidHli= Table 13} At
A, Control AlEE A5 ANESICH, &
90 gt g4 F5= 10 g2 Higdste] Onion
Peel Extract 10%(OPE 10%) AlE52 AR5}
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t}. Onion Peel Extract 20%(OPE 20%) A&+
& 80 gt ¥l FEE 20 g& wigsto] Al
2319}, Onion Peel Extract 30%(OPE 30%)
AEe = 70 gt dupgd 58 30 g2 Hidd
sto] A x5k

Hot Water | Extract the onion peel with hot
Extraction of | water at 85-100 C for two hours
Onion Peel |to extract the antioxidants.
4
Cooli Cool the onion peel extract to
oolin; .
& 140 c.
&
Mix onion peel extract with water.
4
Stirring and . . .
& Stir the mixed sample and cool it
Further
. further.
Cooling

Fig. 1. Manufacturing process of the OPE
beverage.

Table 1. Composition of OPE beverages prepared
with various concentrations of onion
peel extract

OPE OPE OPE

Ingredients (g)  Control 10% 20% 20%
water (g) 100 90 80 70
OPE extract (g) 0 10 20 30

1) Control: Beverage prepared without the addition of
onion peel extract; OPE 10%: Beverage prepared
with 10 g of onion peel extract and 90 g of water;
OPE 20%: Beverage prepared with 20 g of onion
peel extract and 80 g of water; OPE 30%: Beverage
prepared with 30 g of onion peel extract and 70 g of
water

D AtE, 3= 9 9%

o
2
i
fr
~
g

@]

=)

@

o
(S)
S
—
»
1o
>
ool
ok
it
o



62 BRXGINEIMETISIEX| RI36H 15 2025

Hxsto] 24319t Al 10 g 100 mL &%
EetAaTo] Agsto] vhE JHHS AETAT
o 25 mL £t 0.1 N NaOH Z&890

AAsto] FEA7MA EEot= d &AHE 0.1 N
NaOHY¥(mL)E citric acid FFH%)o2 THAt
sto] YeEhfigicl. 3+ FEAI(PR-1, Atago,
Tokyo, Japan)& °©l&sto] &0, F==
A= A(PAL-03S, Atago, Tokyo, Japan)S o|-&
sto] Zgoeleh. Bs AW 33 HHESIeIth

2) o, Ar 9 g

o F5E A7 28 9230 cm B
o]z YAJof|A] AutEZ(iPhone 16 Pro, Apple
Inc., California, United States)= &-&5fc] 4
Aog HFsigitt. ToEE FE= A7 259
ME AEE 5x5x1 cm’] 99 cello] 71 &
o} &5t} v A|(UltraScan VIS, Hunterlab,
Reston, VA, USA)E Ar&-5t9] Hunter color Al
A9 Hx(lightness, L), M (redness, a), &
A (yellowness, b) #-Z S3och. EE M
ozx= WK]1=98.14, a=0.01, b=0.21) A&
skoict.

FEE FE2= A7 25 HEE Jeon &
Lee(2023)9] W Zxsto] SRt %
FEAE ol-&ste] 3 558 nmolA SBEE
SASIAL, o Aol digste] FaheS ALkt
o % FIE(%T) Fo= HErH I

Turbidity (%T)=10"4>°bac9 % 100 (4] 1)

3) & ETvs 9 EftE ot AF

% Zd9%s I Folin-DenisHol wht 2+
ZZ5 10 uLo] Folin reagent(F9252-100ML
reagent; Sigma, St. Louis, USA) 10 uL ¥ 2%

Na,CO5(S0450 reagent: Samjeon, Seoul, Korea)
200 uLg 7isted ALolA 3083t AT &
750 nmolA FFEE SAoIHFolin &
Denis 1915). EZEAZE tannic acid(T1749
reagent; Samjeon, Seoul, Korea)s AR&3}o]
A=t Ue Ho R FAste] A2 HFHo
2HE & Evs e ARSI

St ol To] 54 P R A=
o} Hlw A& 20 uLoll diethylenglycol 200
£ 7toto] &38t th& 1 N NaOH 20 uLE 7}
stof 37 TollA 1A HHEAIXT 3 420 nmof|A]
PEE 24519t EEEZZE hesperidin
(4225-4450 reagent; Daejung, Seoul, Korea)
= AREoielth 2E AL 33 vhy =gfste] 3
- AASHIH

4) Akt &4

dogd 25 J7F 359 (1,1)-diphenyl-
2-picrylhydrazyl(DPPH) tZ £75-2 Blois
(1958)9] "rZ arsto] AES XFstoiTh Al
= 60 uLo] 0.2 mM DPPH (0.2mM D.P.P.H
solution; Changyi Science, Seoul, Korea)&
M-S dEh2(M0004 reagent; Samjeon, Seoul,
Korea)d} 3:14]&=% 3]435te 0.15 mM DPPH
|HOo R THE0] 240 uLE 7lot] & =3tota,
AaoflA 3087 HA F 518 nmolA FFEE
Skt 23 g2 ARE F7IHA g2 "z
w3} H|wsto] Sz AlA B0 E YElon,
FIRA O 2= ascorbic acid(A0019 reagent;
Samjeon, Seoul, Korea)& AR&-3}3th.

ABTS Yol 2452 2,2'-azinbis-(3-ethyl-
benzothiazoline-6-sulfonic acid(ABTS)?} I+
S-S (potassium persulfate)S E3915to]

4] 7 ABTS goleo] A==t Aol it




skt §EEsto] folo] aAFE 2N /9
JEMo] A= AT E ol&sto] L & 3
o} 7.4 mM ABTS &9(Cat No. 11684302001
reagent; Roche, Basel, Switzerland)¥} 2.6 mM
H3AEEE(P1074 reagent; Samjeon, Seoul,
Korea)& &ato] o)A oF 15417k BESAIZ1
T 734 nmoj|A SF=7F 1.5 o} HEE 3
skt 31A4%E 8 300 ulell A= 20 uLE
A7ysto] & Eobstar Ao 3081 WA|gt ok
<= 734 nmolA FFEE A6t 2% i
< A=E F7ISHA] %2 "2y} Hlste] 2
gzo] AA &dos yeylon JAtERTo R
£ ascorbic acid(A0019 reagent)E ARESFY
o A2 33] WHE gsto] BatghkE AAlsHict

5) &M 713% HAL

2 dts AYA et a9l
9] £21(1040117-202411-HR-022-02)3}0] 4
HZ 7|35 AARE Aoyt A 25
A7t 279 48R} 7| HAR: ARz A
Fohe 500 ol A9l & 74%(d 219, o 53
B gAFe = 2024 12¥€0] AAISHAL &
AlEE 20 mLA Al A G437 A7 =1
710 AgotgoH, At A= &S A A
Fotqich. B7F 32 9 aRlo] Bl mR|=
TS Haskoly] Aol SHE oA A=
k. AvR; 7|5 % BrF A A FAF iRl
Al AAE T, B71E, HAF AT Al ARk
Argste] 7t Br7igkEo] gt olsiE &L, A
% ER19 9Ho] Hrlol|l IS vXA FES
Stgich o, WA, Bt Hdd, A6kAQl Vs
9] 57HA] ol tiste] 93 H=R(1=1f-% &
9=ml%- Ertho& B7istdct.

o rlrl

==

5. SA2M
2HR}F 7|55 GRS AQR BE AEE 33
ol wHEsto] Zsilry. A Aip= SPSS
Statistics(ver. 27, IBM Corp, Armonk, NY,
USA)E ol-&sto] Bt #FHALE LRSIt
Az ZF ZolE Brlslr] fls] deEAHEA
(one-way ANOVA)S AAst¥od, f9o|st
o7k vrehd 39 AR A7 (post hoc test) 2
= Tukey®] HSD #%8Z F3sHAtHp<0.05). &
Z+ EX grle dutkdgRd(General Linear
Model, GLM)= AR&sto] zt g7} (e, |
AR, gE, S, ARl Z15e)o] gk AlE ZF
zol2 EARMSIRT. GLMO] HE=H A7)
(Repeated Measures Design)S -850, A+
FAREol BE ARl s et dES vH
Aoz 7S HolHE A5kt

P FE2 A7 529 A, B=("Brix),
2 A= =74 A= Table 20 AASHAT gt
Ad F2E A7 SR Ake dzo] v
OPE 10%°1A #2fstA 57kt dwtad 5
&9 FFol 7ML= S718ke] OPE 30%C]
A OPE 10%°l I8} f-2fstAl S7Fstgict. gt
AL Z7te] met ATt SRR AL duad
TS W7IRE A71YA U] wEs(E
7V S HE 2%, 4%, 6%, 8%), TIHEE 5%
AE 7R HYE HESolA H7Hol S71Es
Z(U7FE S5 AiY] 5%, 10%, 15%) pH7F <]
SHA AAgE Ael dXZtHKwon & Lee
2020; Kim et al. 2024). o] Fupgdo] &

A5k= caffeic acid, ferulic acid, sinapinic
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Table 2. Acidity, sweetness, and salinity of OPE beverages at different concentrations

Control OPE 10% OPE 20% OPE 30% F-value
Acidity (%) 0.04 * 0.00° 0.05 + 0.01%® 0.06 + 0.00™ 0.07 * 0.01° 20.64""
Sweetness ( Brix) 0.23 + 0.06° 2.00 = 0.00° 2.67 £ 0.58% 3.00 £ 0.00° 5422
Salinity (%) 0.00 + 0.00° 0.23 £ 0.06" 0.27 £ 0.06" 0.30 £ 0.00° 33.33°7"

1) Values are expressed as the means + standard deviations.
2) Different superscript letters (a,b,c,d) within the same row indicate significant differences (p<0.05) among the

sample groups based on one-way ANOVA followed by a post hoc test.
3) Control indicates beverage prepared without onion peel extract. OPE 10%, OPE 20%, and OPE 30% indicate
beverages prepared with 10%, 20%, and 30% onion peel extract, respectively.

""p<0.001

acid, tannic acid, 7€} §-7]1%HKcitrate, malate)
I AR FA 7|20 = 7~9% ZE O] Q=
A4S SH20ERQl gEa 22 il Qs A
g3k 4 QltKAlexander & Sulebele 1973;
Chia et al. 2018: Bedrnicek et al. 2020; Kim
et al. 2023). Y& dEo] =) OPE 10%C]l
A Yt S716llal FuEd 28
o] F7Fd+E F7sted OPE 30%°14 OPE
10%ell Bl F=7t 1.58) F71sHAtHp<0.05).
OPE &%= 5710l wzt g=7F fofstA 571kt
AL g o] EAekes 2xd, I 5 HA
F AR gEe Aoz AFHKKim et al
2023). °]= Kim et al.(2024)9] 4719 Ao
M Fupgd 28 J7Fge] S7HEE 3t
S71et 27} X5kt dee dEE =
= 71l o3l FoJsHAl STk, A7t Ble
| WE Zol= YehtA] elotrh. o =5
7%t 5329 =7t tixZe] vlsh SVt
Al dAsk= Ao=w, Al 121.07~
879.97 mg/kg +Eo& FHE0] ity HiH
UEF Jees d9E 5 tkSagar et al. 2021).

)

ftfo

2. ofm, ME % BT
YA 228 H7t SRS I Fig. 2]
AR, Mt e 54 A¥= Table 3

I

2ttt =8 YeEhfE 132 OPE 10%°1A4
dixtof vlsf foletA Hastea, FEE9 A
7b vl &o] J71LE ROloHA 74sto], OPE
30%°] 7P ol T2 AL ). a2l B +3k
ANE, -2 =8EE Yelfi=d OPE 10%,
OPE 20%, OPE 30%7} Z+Z 5.33, 10.12,
14.9302 Yehtal, +312 JAE, g JAw
£ YelfiE b OPE 10%, OPE 20%, OPE
30%7F 242k 28.26, 39.26, 46.12& YERT At
Ad FEE9 ol 37 E A9 g
Az7t sroERog JolotA STkt o]
AL A 55 7 HYEY M=t 79
SHA Hsoll=tl duEd 559 Hrlgel 5
TREEE HYE9 YRE ofFe S UEl,
a 3 b grol S7Kt A ARITHKwon &
Lee 2020). OPE 50| Z7}o| wet Wxr} 7+
aglon, Ml AL} FI4eE A Fubyg
Aol 23 HENHY 22 STt olE A
7b 2 qkgo] o) Mg HShAYE 9T
st7) wiZo|ot. gt d FE2E AR E F E

o

FEFEZ T2 2E0A 7
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Fig. 2. Visual representation of OPE beverages at different concentrations.

Table 3. Color and turbidity characteristics of the OPE beverages prepared at different concentrations

Control OPE 10% OPE 20% OPE 30% F-value
L (Lightness) 91.11 = 0.01¢  66.64 £ 0.04° 4650 = 0.14°  27.52 + 0.26° 103,269.96"""
a (Redness) —1.08 + 0.02° 533 £ 0.02°  10.12 + 0.03°  14.93 + 0.19¢ 14,517.63""
b (Yellowness) 1.84 £ 0.01° 2826 + 0.07° 3926 + 0.10°  46.12 £ 0.34 35,374.09""
(T:lzlzjignce) 0.00 £ 000 023 + 0.02° 053 + 0.00°  0.80 + 0.00° 5,639.40""
Turbidity (%T) 99.23 + 0.13¢ 5954 + 2.07° 2976 + 031" 1594 + 0.04° 3,694.79"

1) Values are expressed as the means *+ standard deviations.

2) Different superscript letters (a,b,c,d) within the same row indicate significant differences (p<0.05) among the
sample groups based on one-way ANOVA followed by a post hoc test.

3) Control indicates beverage prepared without onion peel extract. OPE 10%, OPE 20%, and OPE 30% refer to
beverages prepared with 10%, 20%, and 30% onion peel extract, respectively.

4) Color parameters (L, a, b) were measured using a colorimeter: L represents lightness (0 = black, 100 = white),

a represents redness (+) or greenness (-), and b represents yellowness (+) or blueness (-).

p<0.001

ko

AL SPEsETHLee 1984; Kim et al. 200 o] 280, 38} S71%toll whet 3 Ejulis o E3t
7). %= OPE 10%, OPE 20%, OPE 30%°1A 742k 28, 3.581% #ofobAl S7ketaitt. & &2t
717 0.23, 0.53, 0.802.% WeRt tizstef vls)  WiolE ik A FEE PRE0] wE

FEoEHoR [ootA F7Iskith % Z7Y¥ste] OPE 10%°ll Hl3ll OPE 20%, OPE
30%°141 felsHAl S7ket Ao& Yelyttt. o
3. & Ef|Hz ¥ SEL0|E &k FE23 Qo] w2 gl Mot wtde e F

FEE FEE 2R F EE A Ee¥s ¢ SeiHolt ol Z7t 77.02,
3 F EdtEo|t F 574 Z3H= Table 49} 1.71 mg/100 mLZ tiZo] H|s] 2514 =
Zt}. & Z29 9w d92 OPE 10%°lA4 44.16 7Vt At 8AFETHMa et al. 2019).

mg TAE/100 g °I, ¥H4d 259 T=F ZagsL ubaASl O3] Be ave e

0.
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Table 4. Total polyphenol and flavonoid contents of OPE beverages at different concentrations

Control OPE 10% OPE 20% OPE 30% F-value
Total polyphenol b . J .
+ 0.00° + + 583 +
(mg TAE/100g) 0.00 £ 0.00 44,16 £ 0.58 91.54 £ 5.83 152.83 £ 4.01 1,020.90
Total flavonoid ) ) b b .
0.05 £ 0.00° 0.08 + 0.01* 0.12 £ 0.02 0.14 £ 0.01 30.53

(mg HE/100g)

1) Values are expressed as the means * standard deviations.

2) Different superscript letters (a,b,c,d) within the same row indicate significant differences (p<0.05) among the

sample groups based on Tukey’s Honest Significant Difference (HSD) test.
3) Control indicates beverage prepared without onion peel extract. OPE 10%, OPE 20%, and OPE 30% indicate
beverages prepared with 10%, 20%, and 30% onion peel extract, respectively.

""p<0.001

= AE 7 SREdEN, 5 Heit &
HiolE, AHEY, HE 43 fIde=s &
FEtHAbbas et al. 2017). 4lo] Z8|H&9]
8 FHoEE F&E Y, A&, I7, AY 50l
Now FAkS}, FesHint ofyzt 5&*0 , 348, @
T SULEHE v A4 9 A2Y Gt AT
gk 7 9] ot ARlEAde 7}XPE Ao
A UtHGraf et al. 2005; Abbas et al.
2017). 3t Eulze] oh¢] 2511 St ico]
% AZADL ko] d#ARI 754 w2

2, et Ak 84S 7 AeE dEA QL
tHLi et al. 2016; Rodrigues et al. 2017). &g
Alofl= o] BEE YA AASHL AMGSH H
7H] 7919 A=AE 72 208.82 mg/100 g
fresh weight 2 7}4] R Ht} 90uj] o]4} o]
33-Eo] Qlctal B 1w QitiKang et al. 1998).
weha 2 Aol FEd 559 F7H e
o] I7tAFE ETjulE EetE o] B9 3]

=715} AL oFnlAA T} 7+ BARES 3231 A
o 7|14 g2 H A 77 22 AL B
£x

4, Sitst 2y
oA EEE AV S 59 s &4 B4
£ 5] DPPH 9 ABTS )z &7 AL =4

ol

Iich. 24 Azk= Table 59 Zth. DPPH 2
Uz &7s2 DPPH ttjzo] ish Axgoia
T2 et AR g S SHote Z0R,
DPPH7} &2 AHA9] Qgst 243 g2 it
sk ool SHAEHA Z Apdo] BRI =
12)E ol-8sto] v hdstA Ak SS
At 4 AtHLee et al. 2011). FoAd &
& 37} %9 DPPH &HZ &75= S8 2
¥}, OPE 10%°f H|3] OPE 20%, OPE 30%°fA]
FAd FEEC H9f 5= gEHoz [o5t
A F7FHHTE. ABTS ol AALA EIh
DPPH 2z &AZET nRAE Al59 QI
A1 S AAck: ShEE Pk A
o7 o] F /9] At B §9HQl A
< HOltKLee et al. 2011). Fupbg4 iiﬁ‘j
7F &=9] ABTS gol2 Sz 275 34
DPPH 2tz 2453 YA =A OPE 1 %oﬂ
3] OPE 20%, OPE 30%°14 ¥utAad &2
ol 5 EH o= |ootA STttt olet
T2 AMe I E 559E U1 B0l
L A J7t ebdeol A YeRth F At
23} B5 Ao g7 dixtol vls &2
A S48 BeloH, Jigd 5599 s
7} S7Yeel wet 4kt Eso] feldog F7t

n v e

o

_,EUZ&'
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Table 5. Antioxidant activity of OPE beverages at different concentrations

Vit.C (ICsp) Control OPE 10% OPE 20% OPE 30% F-value
DPPH radical
scavenging activity ~ 59.44 ug/mL  0.00 + 0.00° 47.31 + 1.39" 76.43 + 1.78° 82.70 + 0.87% 2,914.46""
(%)
ABTS radical
scavenging activity ~ 49.83 ug/mL  0.00 + 0.00° 20.05 + 0.01° 35.16 + 0.12° 54.45 + 0.72¢ 11,641.43"""
(%)

1) Values are expressed as the means * standard deviations.

2) Different superscript letters (a,b,c,d) within the same row indicate significant differences (p<0.05) among the
sample groups based on Tukey’s Honest Significant Difference (HSD) test.

3) Control indicates beverage prepared without onion peel extract. OPE 10%, OPE 20%, and OPE 30% indicate
beverages prepared with 10%, 20%, and 30% onion peel extract, respectively.

""p<0.001

et FAIE B o= JubgEe] A7 Atst
sl 12l YFE 7IRtE AS How
THMa et al. 2019; Kwon & Lee 2020). E3t,
E7¥E 53 DPPH &2 AAS, ABTS &
0].& AATAHL Ajolo Lo]A 0] oko] Aul}
A7t Qe Aow wuE AT Aveh Axse
Ao, iAA 3220 Al Het el
3} Bepricol= gkl F73I9R oldf |ele
gz 2A84g0] =5 719l
FL 1097 U] o1 B+t 257 A
HAFZ oF 2d F7FstAthal wEol(Korea
Disease Control and Prevention Agency
2022), &&5 AFol W& 3 odA 4H F
7PF AAELL . 20209% AEAF AT
At5(5,808%)E A% 2, SE5FE B¢ T
O] HFFUA o, BEIPS 20209 12.1 g2
2 A4 & AHZFY o 21%E AHA6k AL, o
A AFHHIA o) 20209 72.5 keal2 F
oAl dHZF F 4%l =AUt 19-294]
o] FEF AT 330 go= 7 %o,
30-4941(291 g), 12-18A1(211 g)elA= 200 g
% de Ao® YelEth ddiQle] 7248 '
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ST, B AT FI JAS B
5 vl BBl St Y $52L @
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(5.70%), OPE 30% (5.65%) ¢20& &2 ASE
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Table 6. Sensory preference evaluation of OPE beverages at different concentrations

Control OPE 10% OPE 20% OPE 30% F-value
Appearance 6.23 £ 1.66° 595 + 1.74° 570 + 1.66° 565 £ 1.72° 2.75°
Aroma 588 + 1.33 586 + 1.39° 565 + 156 539 + 1.73° 3.85"
Taste 599 + 143" 611 £ 1.69° 573 £ 1.64° 532 £ 1.84° 596"
Swallowability 6.35 £ 153> 612 + 161> 619 + 1.58 5.69 + 1.84° 457"
Overall acceptance 6.26 + 1.50® 630 + 1.61° 601 + 1.55° 561 = 1.60° 6.95""

1) Values are expressed as the means + standard deviations.

2) The sensory preferences were assessed using a nine—point hedonic scale (1 = dislike extremely, 9 = like extremely).

3) Different superscript letters (a,b,c,d) within the same row indicate significant differences (p<0.05) among the
sample groups based on Tukey's Honest Significant Difference (HSD) test.

4) Control indicates beverage prepared without onion peel extract. OPE 10%, OPE 20%, and OPE 30% indicate
beverages prepared with 10%, 20%, and 30% onion peel extract, respectively.

5) Statistical analysis was conducted using the General Linear Model (GLM) to analyze the differences in mean
scores across samples for each sensory attribute (appearance, aroma, taste, swallowbility, and overall acceptance).

*kk

"p<0.05, “*p<0.01, """p<0.001
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