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ABSTRACT

This study examined the quality characteristics of loaf bread formulated with varying amounts of onion peel powder (OPP).
OPP was added to the dough in the following proportions: 0% (Served as control, CON), 1% (OPP1), 3% (OPP3), 5% (OPP5),
7% (OPP7), and 10% (OPP10). The dough fermentation rate showed significant differences across samples from 15 to 90
minutes (p<0.001). As the OPP content increased, the loaf bread’s weight significantly increased, whereas its volume, specific
volume, and oven spring decreased (p<0.001). Additionally, both the pH and moisture content of the bread significantly
declined with increasing OPP levels (p<0.001). Color analysis revealed a significant decrease in L* (lightness) and b*
(yellowness) values for both the crust and the crumbs as the proportion of OPP increased (p<0.001). Texture profile analysis
indicated that hardness, gumminess, and chewiness significantly increased in response to higher OPP content (p<0.001).
Consumer acceptance testing, conducted with 85 participants, demonstrated that the CON and OPP1 samples received the
highest ratings for texture and overall acceptance, while the CON, OPP1, and OPP3 samples achieved the highest scores for
odor and taste acceptance (p<0.001). Thus, this study provides basic research data for the preparation of loaf bread containing

OPP.
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Table 1. Formulas for the loaf bread prepared with the addition of onion peel powder

Ingredient (g) CON" OPP?1 OPP3 OPP5 OPP7 OPP10
Strong flour 300 297 291 285 279 270
Onion peel powder 0 3 9 15 21 30
Sugar 15 15 15 15 15 15
Salt 5 5 5 5 5 5
Margarine 12 12 12 12 12 12
Yeast 15 15 15 15 15 15
Water 190 190 190 190 190 190

Y CON: Control.
? OPP: Onion peel powder.
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Table 2. Fermentation rate of loaf bread prepared with the addition of onion peel powder (cm)

Time (min) CON" OPP1 OPP3 OPP5 OPP7 OPP10 F-value
0 2.900.177 2.88+0.20 2.97+0.08 2.75+0.31 2.8140.25 2.74+0.32 0.829"
15 3.65+0.21%% 3.59+0.31¢ 3.61+0.15 3.38+0.24 3.28+0.300 3.13+0.20° 4.650™
30 4.19£0.18 4.12+0.28 4,080,122 3.78+0.34t 3.73+0.35¢ 3.53+0.27 5.684™
45 4.70+0.19 4.56+0.34 4,530,172 4.2240.29% 4.06+0.35¢ 3.90+0.27¢ 7.937™"
60 5.07+0.17: 4.89+0.37+ 4.84+0.16* 4.43+0.32° 4.30+0.38 4.06£0.30° 10479
75 5.31£0.14° 5.08+0.372 5.110.24 4.62+0.23° 4.50£0.36% 4.26+0.30¢ 12397
90 5.4620.120 5.30£0.38 5.19£0.19° 4.70+0.28° 4.64+0.340 4.41+0.33b 12.880™

D Refer to the legends in Table 1.
? MeantS.D., ™" p<0.001, ™ Not significant.

3 27¢ Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 3. Weight, volume, specific volume and oven spring of loaf bread prepared with the addition of onion peel powder

Property CONY OPP1 OPP3 OPP5 OPP7 OPP10 F-value
Weight (g) 395+1.417¢9 39320.00¢ 393.5+£0.71¢  400.50+2.12¢  407.50£2.12°  415.50+0.71 81.767"
Volume (mL) 1,856.00465.29:  1,809.40+73.012 1,654.20£79.75° 1,396.60£55.01c 996.80+85.84¢  719.80428.99¢ 235.076™
Spe“(f:uvgo)lume 4.53+0.06° 45040112 4300.08° 3.810.53 2.38+0.48 2.00:047° 19877
Ovezlcg)’mg 2.58+1.05 2.50£0.972 1.24+0.65° 0.42+047%  0.60+0.23% 0.06:0.09°  12.803™

1) Refer to the legends in Table 1.
2) MeantS.D., ™ p<0.001.

3) *° Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 4. pH values and moisture content of loaf bread prepared with the addition of onion peel powder

Property CON" OPP1 OPP3 OPP5 OPP7 OPP10 F-value
5.41+0.012)  5.30+0.020 5.0320.01¢ 4.79+0.01¢ 4.52+0.01¢ 4.52+0.03¢ 2274217
pH
SFY 5.8140.03 oPp? 4.0440.01
4439+0.15  4425+0.16° 44310310 44.3120.050  43.85+0.09°  43.46+0.27¢ 10.7617"
Moisture content (%)
SF 12.08+0.20 OPP 4.72+0.35

D Refer to the legends in Table 1.
Y Mean£S.D., ™ p<0.001.

3 2T Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

9 SF: Strong flour.
% OPP: Onion peel powder.

Qg5 714 S 9IvkShin GM & Hong SY 2008). 3142
7S HKSE Awre] pH A3, ti2THE OPP3(5.41~

503717 Wl AR pHE UEplen, Wleke] Sl
% frelH o2 dashe A7k YEdthp<0001). & AF
of AH&-E (S deEd 7HHO0PP)S] pH =% 2
3}, OPPL] pH+ 4.04°], SF2] pH7} 5.8124 a2 o]
pH7} W7HFET} Yol H7tgke] F7istel| whet 2] pH
7F A%k Ao 2 AlgHE T Yeom MS & Hwang ES(2020),
Bae JH 5(2003b) AFolA%E AL AR Yehyte
Kwon MS & Lee MH(2020) 1ol A kg A o] f7]akel
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FETE 54 A3, OPPS7EA] thx9} HISd B

H9 1, OPPTHE] H7leo] F7lates &
ATHp<0.001). ¥ A-o] A-8-H OPPe —’T——Er??} 2 4.72%
o, SFe] o] 12.08% =M FHHE 7HE7E LIt
of wlal o] vol & 7] o] H4ad Ao
2 AtsEth o= Masood S 5(2020)9] A7} fAksH 4
TEEFel AT AL 2 ATl AHSE OPPe] TR
o] M7pol mlal hA oz shop gy 7ho] Aotk
°of IVHEFE FES Bl F3IV] "iom dddEd

(Kim GA 5 2024).

& ZZ(crust)@} 42 (crumb)
of Zyzt M 273 AIh= Table 59 2k 24
LE(H %), atk(FAAE), bH(EAE)S H7lEo] e
2 folz o g 714k th(p<0.001). 2 ATkl A& ¢

Table 5. Hunter color values of loaf bread prepared with the addition of onion peel powder

Property CON" OPP1 OPP3 OPP5 OPP7 OPP10 F-value
L 68.26+0.027Y  63.84+0.04% 58.2240.10¢ 55.66+0.03¢ 52.39+0.06° 48.32+0.041 70,388.66"
Crust a  6.05£0.09 4.16+0.10 4.34+0.29° 3.09+0.05¢ 2.88+0.14¢ 1.48+0.06¢ 467.14™
b 35.62+0.01° 31.98+0.09° 29.98+0.16¢ 27.3040.06¢ 24.91+0.10¢ 20.77+0.10¢ 11,714.81™
L 87.81x0.01 74.40+0.19b 60.30+0.28¢ 53.67+0.04¢ 50.15+0.01¢ 48.82+0.10  33,695.371""
Crumb a —6.02+0.07 —2.30+0.20¢ —0.98+0.41¢ 0.58+0.06° 0.77+0.06° 1.35+0.192 526.879™"
b 22.68+0.01° 22.48+0.04b 23.46+0.01° 22.11+0.08¢ 20.72:0.23¢ 20.43+0.17¢ 272433
SFY L 97.51+0.21 oPp? L 63.02+0.35

D Refer to the legends in Table 1.
2 MeantS.D., ™" p<0.001.

» 2~f Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

9 SF: Strong flour.
% OPP: Onion peel powder.
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ggol & Aol JaE mXA| ket Ax, A4 2 4Y

[ )
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sk
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6. 7IE = AAl
S A 7S ke 2e] V)5 % AL A= Table
73k 2ok A o] i V| s ke a7 7P =3k,
HA7bgol S/1ERE sl AHAstAth(p<0.001). Kim
GA 5(2024) Aol A Fupg el Arlgo] Zrlee= Al
oﬂ gt 7&*7} ﬁiéﬂqi Hagfo] & o] Ax A
5 A7t e
l FEFE T 749& A}EEAE}. WA
<} “%ﬂ o gt 71 = ﬂ%i?—% 1 OPP37HA] 71 =9k,
A7VFo]l S7VEFE FrolshAl 24k thp<0.001). Lee HJ
5(2009)9] Aol waw E=E WOFE gk Futo] aF
U]L‘- {,\_B]X]—Oﬂﬂ] 7{3}— e ?ﬂ- 01:,] 7<47].h :L7gx4
Ql A¥s vepdtial gtk ol whgh # A= kst
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Table 6. Textural properties of loaf bread prepared with the addition of onion peel powder

Property CON" OPP1 OPP3 OPP5 OPP7 OPP10 F-value
Hardness (g) 298.01£22.977  317.94+6.64c  589.35+12.69¢  742.69+17.58  1,351.91+23.89> 3,282.56+68.15* 3,722.390""
Springiness ~ 0.97+0.03 1.130.25 1.00+0.00 0.97+0.01 0.98+0.00 0.96+0.03 1.095™
Cohesiveness  0.85:0.04 0.89::0.01 0.88+0.01 0.87+0.02 0.88+0.02 0.86+0.00 1.503™
Gumminess  252.96+9.76¢ 282.64+591c  520.03:4.63¢  649.32+2.17°  1,189.81+9.33b  2,809.57+67.42¢ 3,549.674""
Chewiness  244.04+2.94f 317.74+64.43¢  518.62+4.62¢  631.24+498  1,165.23£9.620 2,703.52+14.86* 3,428.723"

D Refer to the legends in Table 1.
? MeantS.D., ™" p<0.001, ™ Not significant.

9 2~f Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.
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Table 7. Acceptance of loaf bread prepared with the addition of onion peel powder

HORA oF fAREME

EIDL

Property CON" OPP1 OPP3 OPP5 OPP7 OPP10 F-value
Appearance 5.98+1.30%)  5.15+1.38b 5.25+1.26° 4.85+1.19° 3.69+1.48¢ 2.91+1.49¢ 55296
Odor 5.24+1.45 5.10:£1.33® 4.78+1.33 4.66+1.49° 3.44+1.39¢ 2.76+1.554 39.180™"
Taste 5.10£1.56° 4.83+1.19% 4.70+1.21% 4.45+1350 2.84+1.34¢ 2.33+1.32¢ 60.496""
Texture 5.71+1.18 5.49+1.23¢ 5.00+1.19° 4,701,500 2.98+1.43¢ 2.38+1.34¢ 87.292™
Overall acceptance  5.69+1.13 5.43£1.17 4.88+1.28b 4.70£1.31b 2.71%1.36° 2.14+1.14¢ 114.118™

D Refer to the legends in Table 1.

? MeantS.D., ™" p<0.001.

9 274 Means in a row by different superscripts are significantly different at the p<0.05 by Duncan’s multiple range test.

c}. 5_117%1] q% el 713 = 219} OPPle] 7H3
Lio} v}(p<0.001).
A7}l

247 Ao

Hz} 713 =S ZARIITE 2 712 (onion peel powder;
OPP)E ofH] 23S AA 0%(CON), 1%(OPP1), 3%(OPP3),
5%(OPP5), 7%(OPP7), 10%(OPP10) ¥]-&=2 U7}FE thA) 3}
of A7lste] wiso] BEE, A, §9, B8, o & A%
g, pH, 8, A A7 AR} 7| E RS B 2
o] A 7hsAdS dolr Al sHTh

o] Mg g2 U2 THE OPPI/IA 2 YEE&S W
R, FPA 7 Hbe] Sl wet oo R 3t
aaigic). Aol = 778 OPP3(395~393.5 g)7t
Al S debgew rtEe] SvMEesE felHew St
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]84 2 7HE OPP5(4.53~3.81 mL)7} &7 UrE}M#
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IR T Aol S whet frelA e r 3hast
o, 277} 5412 7P =3 OPP10°] 4.52% 713 Wit

FR3fEES o 2 EE] OPP5(44.39%~44.31%)7}F =7 Veh
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= s e )
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HE(L), %
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