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ABSTRACT

This study investigated the physicochemical properties and antioxidant activity of white bread supplemented with
freeze-dried peanut sprout powder. The results showed that as the amount of peanut sprout powder increased, the moisture,
ash, crude protein, and crude fat contents of the bread significantly increased (p<0.05). Conversely, the specific volume and
baking loss rate significantly decreased in the sample group containing 7% peanut sprout powder (p<0.05). The dough
expansion rate also declined with increasing amounts of peanut sprout powder. In terms of mineral content, the calcium,
copper, and magnesium levels increased proportionately with the addition of peanut sprout powder (p<0.05). Furthermore,
antioxidant indicators such as total phenolic content, total flavonoid content, and 2,2'-azino-bis(3-ethylbenzothiszoline-
6-dulfonic acid) (ABTS) and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activities significantly improved as the
amount of peanut sprout powder added increased (p<0.05). According to the sensory evaluation, bread made with 3% peanut
sprout powder received the highest overall preference score, suggesting that this proportion of peanut sprout powder provides
an optimal balance between improved nutritional value and consumer appeal.
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= o] &g 7IeA AF ATk o] desitha ddErh
Ao FARR GIHE, &, o] 2E 9 Agd| 7]E B4
S5 g vss BEAA 74U FEE G 74 Bl
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2-ZH(Oh ST & 2017), €& (Joo SY 5 2018) 2 22 A%
2] f2(Kim YM 2017a, 2017b; Kim YK % 2019; Lee YJ

(]

offt

=)

r\r posh

5 203) 591 7154 PARE WL AFAL AP R
#8 WY gk

oo & ATINE FADE A7 BT A BT
Pete] 4w Az T, el Pt BY 9 olgaA
54% Astel AT % AW BolelA] B A4 e
B4EE Eolaa AGA

1 ==

2 Ao A BF AR ' (peanut sprouts powder)
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7 E(CJ Co, Yangsan, Korea), -%(Samyang Corp, Seoul,
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2300, FOSS, Hoganas, Sweden)<
}2F2 Soxhlet(SOX606, LABTECH, Seoul, Korea) 5=
ol gate] EASIATE FEFFS 105T S 7Hd

< &83 Dry oven(FS-620, Toyo Seisakusho Co.,
LTD, Tokyo, Japan), 23] &2 550C 338k=(KL-160, Toyo
Seisakusho Co., LTD, Tokyo, Japan)E Al8-3F 72| 3] 3PH &
ALg-3le] BA3519tH(Choi KS 5 2016).
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Table 1. Formula for the white breads made with peanut
sprouts powder

Peanut sprouts powder (%)

Ingredients (g)
1 3 5 7

Bread flour 54 5346 5238 513 5022
Peanut sprouts powder 0 0.54 1.62 2.7 3.78

Milk 36 36 36 36 36
Butter 54 54 5.4 54 5.4
Sugar 3.2 32 3.2 3.2 32
Salt 0.7 0.7 0.7 0.7 0.7
Yeast 0.7 0.7 0.7 0.7 0.7

Total 100
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Dough yield Dough weight before baking

(%) White bread weight after baking
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Kim YH (2020)°] #A|AJg ¥He]
o] Bk= 50 g& AF k] Aol folste
Ht23, 500 mL w2 ATl He & R Ea(
T, AHFE 80%)oll Al 12087 TEA]7HA] 105
2 Hizo] QAH ] E =43l 7 E(hardness)

Ag 2 x 2 x 2 em®] V|2 AW & BAASHY
(TAXT plus/50 Stable Micro Systems, Bucheon, Korea)Z A}
|3to] gttt B4 2712 pre-test speed 2.0 mmy/s, test
speed 1.0 mm/s, post test speed 2.0 mm/s°|oH, YT
probeE ©]-&3dt] S35t THCha SH & 2020).
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g AR B 7R Ao &5 A|Z= Kim DH
& Shin KO(2025)¢] "<& &-8-5te] AAleiith 22 &
2 71(NSG-100 2SS, Hanil, Seoul, Korea)S o]-&-ato] 27| &
AL, o5 70% wlehS 3ete] 2533 7|(UCP10,
JeioTech, Dagjeon, Korea)E ©]-8310] 1A13F F<F 60CAA
A o] F 107 FH4TC) 6,000xgol A A4 Ee|st

FENE 045 pm ZE(Minisart, Sartorius, Goettingen,

Germany) 2 o325}

Aok Mgs F55 Alse 18T A
wgsgion], o]8 247 % i, ¥ Fehiwo|=, DPPH
2 ABTS &tz &7 84 339 A8z ARt

7. 5 b= ¥ & E2lE0|= &2l ABTS % DPPH
BiCiz 27 B4 24

FuE &Y 3L 25 mL £ ekaTo] AR 1 mL,
S5 9 mL, 1 M9 Folin-ciocalteu’s phenol regent 1 mLE
Y AgeelA 58 st BRIt 7]l 7% NaCO; 10
mLE ¥ §FEaAe T SHRTE AU e

=
™, 23TCellA 1AIRE FF hazellA] WA £, 750 nmellA]
&3 = =% Spectrophotometer(Optizen 2120UV, Mecasys
Co., LTD, Gyeonggi-do, Korea)E ©]-83}5ITtHShin KO &
Eum YC 2021). ¥ 3= & ETEZ gallic acidE AH-
o] e mg gallic acid equivalent(mg GAE)/g= ¥A| 3}
Ak F EHEwolE i S AR 1 mL, SFT 4
mL, 5% NaNO, 0.3 mLE 73] &l 5% 50& 3] 5}

ATt 10% AICI 0.3 mLE ¥l F2olA 63 F<F A2
%1 M2 NaOH 2 mL¢} /< 24 mLE HUlekit) &
Lol BulE 10 mLZ 2 UhS, Spectrophotometer(Optizen
2120UV, Mecasys Co., LTD, Gyeonggl do, Korea)E ©]-8-3}<]
510 nmellAl FF =S =339 ckShin KO & Eum YC
2021). Catechine ZTEIZ ﬁéa—ﬁ s wESleH, = &
gHol= S catechin®] ZTFHAE o] 83t mg
catechin equivalent(mg CE)/gS.2 ZHiHel3th ABTS(2,2-
azino-bis(3-ethylbenzothiszoline-6-dulfonic acid)) 2+t]Z 4~
2L 7.4 mM ABTSS} 2.6 mM potassium persulfate 822
&3tsled ABTS stock solutione A|Z=3le] 24417t Bt b4
o A dr-S-A|Z ). &4 38lE ABTS stock solutions pH 7.4%]
phosphate buffer saline .2 3|23l 374 732 nmol| 4| %
® FBE gre] 0.70+£0.03°] =% g ¥, ABTS working
solution®. & A3} t} 950 pl ABTS working solution®}
50 WL ARE EFst] gaelA 102 B}t AR #
Multifunction microplate reader(MMR SPARK®, Tecan,
Switzeriand) & AFg-3ted 37 732 nmollA SF=E 543
ATHRe R 5 1999). DPPH(1,1-diphenyl-2-picrylhydrazyl) &}
oz &7 42 96 well plateol] A= 45 L, 0.2 mM DPPH

2ol 45 1L, ethanol 45 pLE E33F 3, 29 g4ofA 30
7 9-SAIF T §HSo] ¢ Tl Multifunction microplate
reader(MMMR SPARK®, Tecan, Switzeriand)Z A}-&-3ho] 47
517 nmol|A] FF=F 57431 th(Blois MS 1958). ABTS %
DPPH |zt 427 &4 EAdA T rs OV\?
284KSigma, USA)E AH&SII oM, Alg H7bok 737}
T Atele] FFE Aol & WEE&E YehfUTh
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ABTS &z &A %) = [1 — %] x 100
S = A= H7he 5%

C = Control(A| & F3 }—-r'-) 3

S—

DPPH oz &7 (%) = [1 — —] x 100

S = A= ke F3=

s}
|

Ao ﬁiﬂﬁ](CR 400 Koica Minolta, Osaka, Japan)S-

5 F29TH1=93.97, a=0.63,
3, A A 55 9 cellol] ¥
o] L(*§ %, lightness), a(%] ’-\EE, redness), b(ZA =, yellow-
ness) &2 =48k tHLee YJ 5 2023). 2whe] A WL T
A" 7} 2K Ev-nxflzza2pkr, Samsung, Suwon, Korea)Z 2
sto] o 9 TS HESHA

=

A TS 7R Al desAAe AFE gt
I A-epaL el 117g0] Fefsiditt. A ed Sl
B AY 243 Jr e A AHE £ %%%7}011
28l E = 31 THKim MH 2 22) Alee AlZx T 3023t
S g S HAF 2 5lA SAl ﬂlto}domﬂ, has
FEE 019~0P°4 3%??4 *Z}i A St A 2

Sl thgt A(coler), WAl (odor), f}}
(taste), glﬁ(appearance), Ej1—7—q(tex‘rure) 2 AHubdol 75
- Fh 74, Bgoltk 4, vl @;

g3l Bkt

(overall acceptability)E wl|-%-
k17w 74 Vae

H=E o] 8
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oA oF B TREA TS

kst Edol Bk A3 A== SPSS 23.0 program(IBM
Corp., Armonk, NY, USA) Z&213S o] &3l 7} A 5o
gk Mean+S.D. 2 UERHIOH, A5 ke fo] 42 <
Auj 2] EAHEA (one-way ANOVA)S A1&-35ith. ole] tf
gt A2 52 Duncan’s multiple range test® ©]-83ho]
p<0.05°l|A] folA ztol & HFsk3dch
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A =),
Table 201 A|AISHATE b ek thzroll A 5.61+0.14%
Aom, Fg AR B 7% H7krolA 7.6440.12%2 VERGTH
(<0.05). ZAW FFFS 2T, BF A% B 1%, 3%,
5% H7bl A 7.22~747%S] FAE B o, B A
B 7% A7 A E 8.06+0.29%% F2l5HA 5718+

(p<0.05). FEFFFS 2ol A 26.49+0.19, BT A% &
T 1%, 3%, 5%, 7% A7k E 22 29.11+0.34%,
31.32+0.09%, 63.85+0.51%, 85.56+0.37%% s 575t
AtHp<0.05). gJF9] e tlzTolA 0.79+0.01%, BT
AR ETE 79 A 7koll A 4.5440.49% 2 -2l 5HAl S ek
thp<0.05). GFE 7F5 100 g3 8 4.9~53 g, @2
20.3~26.1 g, A" 43.0~49.1 g, 3| 2.0~3.0 g2 HuF At
(Food composition table I 2006). =4t w32 F5(U%
:EO]— j=1] 01: Z.ﬁ, L} ),04 24 1} D}Hﬂ;ﬂ %;:}Eko] e Ho
2 A E 48.5~50.7%, T 26.0~30.9%= TAE ] 3o

o] = T/HJJ— =2 19854 O/HQ /\] 63 o7 7 7]-/;% 111
S GFog 2ola AE 48.5%, T 295%= IHata
Atk H = THLim HI 2016). ¥ Aol B3 Ajs 2
tﬂ—g] =] 7]—31:0] ———7]—6]—/‘i _/‘,:\:' 61—31:0]
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Table 2. Proximate composition of white breads with peanut sprouts powder

Peanut sprouts powder (%)

Composition
0 1 3 5 7
Crude protein 5.61+0.14"%) 6.49+0.03° 6.700.06° 7.31+0.19° 7.64+0.12°
Crude fat 7.22+0.10° 7.29+0.14° 7.39+0.03° 7.47+0.14° 8.06+0.29°
Moisture 26.49+0.19 29.11+0.34° 31.3240.09° 63.85+0.51° 85.56+0.37°
Crude ash 0.79+0.01° 0.84+0.04° 1.39+0.06° 1.440.05° 4.54+0.49°
D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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ol R A2 BHAthp<0.05). 2FHAAY] B A
71k Aol At ¥]-8-A & th 2 4.51 mL/gol| ]3] 2=}
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= FARY o] SESE QMR E )] 254
glefo] HAojxmz Awo] Byl 7hAEcty Huslgch
:L7l FAEL 2ol 13.34+0.06%, BT A B
7% FA7FrelA] 12.78+0.02% 2 2ol wg Al el H
bl BV RFE FA7F frolahl AsATkp<0.05). 3
ze)7 B 5 2012), 3 E2(Bae JH 5 2005),

F(Choi SN &
$4to] B (Kim SH & 2017)2 3718 Aol A= 2w
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Table 3. Weight, specific volume, baking loss rate, dough yield, hardness of white breads with peanut sprouts powder

Peanut sprouts powder (%)

Variables
0 1 3 5 7
Weight (g) 346.63£0.25D? 351.46£0.06° 350.73+0.06° 349.60+0.06° 348.88+0.09¢
Specific volume (mL/g) 4.09£0.00° 4.00£0.02° 4.080.01° 3.94+0.00° 1.7420.00"
Baking loss rate (%) 13.34+0.06° 12.14+0.02¢ 12.32+0.01¢ 12.60+0.01° 12.78+0.02°
Dough yield (%) 91.11+0.03¢ 92.47+0.12° 94.37+0.02° 94.82+0.19° 94.88+0.09°

Hardness 123.00£2.00°

144.67+3.79¢

171.33£3.51° 215.33+3.21° 223.00+2.00°

D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.03.
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Fig. 1. Dough volume rate of white bread with peanut sprouts added.
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7 mL, 120% 122.1 mLE Z7}etich 28y 93 A
FS 1%, 3%, 5%, 7%= tiAlste] Al 23 w=e] 73 -9-o
WS izl vls) Hdasiith & A= Al
1 E8(Lee JY & 2009), S48 2 FA4HE(Lee ES &
2017), 7-$-4o] B Kim SH % 2017), A% ZFHA(Oh ST
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E AFedA Axe A B A% 2dS AU E
123.00~223.002.2 -2l aHAl 2718t th(p<0.05). ©]= THA|
n} 7}2(Kwon EA 5 2003), 7] 7F&Min SH & Lee BR
2008), S70 E2(Ji JL & Jeong HC 2013), 7-$-2to] &t
(Kim SH & 2017)= 7t 2o A&tz H]a] A=
7} S718kthe Bl 22 oS Bk ek A3
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A AAA -7

oA oF B TREA TS

Jo

AR

(Chabot JF 1976)°] A&
2 Yt AEe] 9%

3

g AR R UK Aol 7714 RS Table 40
A8 100 g Zge] TS thaaolA 251.29+0.24
mgRom, 2ol B A& L 1%, 3%, 5%, 7% H7HE
oA ZHz} 272.28+0.73 mg, 295.91+0.79 mg, 322.58+0.42
mg, 328.78+0.24 mg= F-2|5HA S7HFATtHp<0.05). 100 g
F T2le] g tlETelA 0.55£0.22 mgHom, 2w
g AR B 79 F7kEol A 3.65+0.17 mgE FrolsHl &
7FFAtH(p<0.05). Fkaulgr Sk thadoll A 188.030.94
mg, Aol B3 A Bds HAUMERE vl S
Z7kete] 2o B Al FE 7% H7hrell A 284.4240.69
mg 2 2 YERITHp<0.05). 100 g 4313} ofd o] ghake 7}
Z} 0.90~4.80 mg, 12.00~19.10 mg= 2)whol| w2 A% Bt
= AN E el S8k tHp<0.05). 100 g& 2]
Sheko o) 2ol A 19.34+0.85 mgd om, Aol w3 Aj 4
B2 7% HA7bol A 22.48+0.16 mg®E 5k Skl &
e BATHp<0.05). WY B4Z ke Aol 7714 3
e Aol I BEe] HUbEo] 5-30%% SR
100 g3 o} &aFo] 13.88~32.60 mgZ7HA Z7Fets] o, nf
Ul S-S 239.17-616.18 mg, 78] TS 2.52~8.05 mg
M E7HLee YJ & 2023)5te] & AFoF 22 FdS B
th o= Al FAjge] Hrtge] SMETE Fr1d &
o] G nAE Aoz Algd)

4 % #ls Y & Z2pE0|= B2 ABTS 2 DPPH
StEZ & 2Y
BT AR T AR ] 5 ol L S Fehu

Table 4. Minerals composition of white breads with peanut sprouts powder

Peanut sprouts powder (%)

Composition

(mg/100 g) 0 1 3 5 7
Ca 251.2940.24" 272.28+0.73¢ 295.91+0.79° 322.58+0.42° 328.78+0.24°
Cu 0.55+0.22¢ 1.22+0.01° 1.5940.16° 1.78+0.12° 3.6540.17°
Mg 188.03£0.94° 203.89+0.88" 245.45+0.63° 256.98+0.55 284.42+0.69°
Mn 0.9020.10° 1.170.12¢ 2.46+0.18° 2.83+0.16° 4.80+0.25°
Zn 12.00+£0.41° 12.17+0.40° 13.04+0.73° 14.84+0.73 19.10+0.89°
Fe 19.34+0.85° 18.53+0.32° 21.24+0.69° 22.29+0.18" 22.48+0.16"

D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.



35(2): 115~125 (2025)

ofl
ol

fr

o|= 3, ABTS %! DPPH #t|Zt &7 &4 &4 23
Table 59 £t} F & TS tixzaolA 1.51+0.00 mg
GAE/gl o, 2o wdg At 8 7% H7krellA] 2.50+
0.02 mg GAE/g= 2ol &g A% Fdo] Hrieko] 7t
G55 FA7F Fo Al F7FTHp<0.05). & ZebE o]
= Zrake v zollA 0.81£0.01 mg CE/gollA] 2wkl w3
AR BT 7% H7HE 1.86+0.02 mg CE/g® FoJ8HA S71s)
ATHp<0.05). 2%l whe] & H7F Al F #E el 100
g 26.12~106.46%, BY F=(Lee YJ 2023)S H7le A%
100 g % ¥l TS 50.52~145.64 mg GAE/g, & ZT}:
rol= ek 62.08~77.08 mg CE/g= Z7}8litha Hash
At

ABTS &tz &7 &AL FANZTLCE ascorbic acid
S AMgsom, B Al ES H7kek 2whe] ABTS &
oz 27 Ao ascorbic acidEth +£X&= wdth 12t
ABTS &0z &7 &4 dixw, 2w B3 A% 2
1%, 3%, 5%, 7% 7kl 242 9.36+0.32%, 13.92+0.57%,

A B A7 e olakers 54 121

36.53+0.54%, 41.33+0.78%, 45.83+0.74%% -2 34 F7}a}
AH(p<0.05). DPPH 2H|Z A7 S 2 25.53£0.37%
oA o] wF A B2t 79 H7krolA 67.11£0.23% 2
froatA Z71ETHp<0.05). Lee YJ(2023) 5] ATollA]
T Ao Ay kel HrbeFo] 0%~30%7H] S TS
ABTS 2}z A7 248 40.16~87.65 pmol TEAC/g, DPPH
gz 27 4L 5.30~18.70 pmol TEAC/gE G aHA =
7¥eto] B AT Ao}t e S BATh Wgh 2wl n}
g E2(Lee MH 2018)2 H7}&+ 7% DPPH &tz &7 &
J& 92.91~97.56 ymol TEAC/g, 7-$-2ro] EZ(Kim SH %
2017)% 718k A4 5.40-21.96%% EFEow, o= A
o (27l FARE tAE whhA gitkst &4
o] felskAl Frtstitia B asksd

Table 5. Total phenolic and total flavonoid contents, ABTS and DPPH radical scavenging activities of white breads with

peanut sprouts powder

Peanut sprouts powder (%)

Property Total phenolic content Total flavonoid content As?;;/znriiica;c:i?iit()n scajifrl:l-ilnragici?\lzit
(mg GAE/g) (mg CE/g) g ((;j) Y & (O/f) Y
0 1.51+0.00"2 0.81+0.01° 9.36+0.32° 25.53+0.37"
1 1.80+0.01¢ 0.91+0.02¢ 13.92+0.57° 32.98+0.29°
3 2.01£0.00° 1.10£0.02° 36.530.54¢ 53.28+0.50°
5 2.25+0.02° 1.34+0.01° 41.33+0.78° 62.95+0.89°
7 2.500.02° 1.86+0.02° 45.83+0.74° 67.11£0.23°
Ascorbic acid - - 97.46+4.32% 91.68+0.21%
D Mean+S.D.
? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
Table 6. Color values of white breads with peanut sprouts powder
Peanut sprouts powder (%)
Variables
0 1 3 5 7
L 85.97+0.40"% 86.10:£0.89° 86.50+0.36° 88.47+0.21° 89.07+0.76"
a 0.43+0.12¢ 0.87+0.06° 1.23+0.06° 1.87+0.06° 2.53+0.06"
b 8.73+0.38" 8.83+0.60" 8.97+0.15° 9.67+0.40" 9.77+0.29
D MeantS.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.03.
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Fig. 2. White bread with various levels of supplemental 2ol A 5307, Aol W A% Bt 30, FH7bro]A]
peanut sprouts powder. 59074 Ui

0% 1% 3% 5% 7%

B A B 1%, 3%, 5%, 7% H7RelA 212} 86.10+0.89, 9 o

86.50+0.36, 88.47+0.21, 89.07+0.76 2% frolsHAl Z7}ek3]

THp<0.05). agte el A 04320.1251 00, B35 A% B ATE $A4E A2 BT A BTE Aok A
B 305 H7krollA 1.2340.062 Z718t7] AlRsle] w3 o A 23 T Awo] o|3lata] E4 9 aHaksl PG BA
A T 7% H7RrAA] 2.53+0.06 RS BATHp<0.05). stk uheld, Ak R 3|5 shake Alubo) wh A
bk FF A Bk 3% koA 8.97+0.159 01, W Ruro] Hrjgko] ZrladeE £3]7) S9dH] =olx
AR B 7% H7FEAlA 97740292 S 71 THp<0.05). (p<0.05). B]-&-2 3} F7|EAFL g g Bk 70, ol
ditH oz Wol M= Hrhd AR T B AVE A, od fosi A thp<0.05). EI TE e 4
A Bl TR AR, H7] 2%, pH 59 9FS ¢ o) g3 A% BUS JrlesE adte A4S Bt
=tH(Shin GM & Kim DY 2008; Jeon SH & Kim MB 2020). Aol wZ A Bako] Hylake] Zr1skeE A4 e,

o F dHe gF A o] "ol 0%l 7%= nl |G ke %7}*3}9&1:}(p<0.05). 2 9s 2 2 Zdw

L
b 7 R Aupe] Mo A oMY B AFE wo|t -k ABTS @ DPPH ]z &7 d44L 2wl &
Sn)9} Hak E3H(Kim WM & Lee YS 2008), &7 &%  Z AR g HrlaaE Z716lth(p<0.05). #5537}
(Shin GM & Kim DY 2008), A-7-4°] Z%(Kim SH & Ay 2o 2 A% B2 3% H7kaolA dA=<l 7]
2017)& 718 Ao M= HrhEo] SIS Ko A St E=9ivh uehd B A7 AE B 93 A B
2 TUsHA] e 73S UERIT AL Bagh Aot 22 ok o] gkl V)5 AFE Ajldl 2848 =Y Fo® A8
S BT 2=

Table 7. Sensory test of white breads with peanut sprouts powder

Peanut sprouts powder (%)

Measurement
0 1 3 5 7
Color 5.70+1.4212 5.20+2.35° 4.10£1.52° 4.60£1.26° 4.00+1.70°
Oder 5.80+1.40° 4.70£1.77° 4.80+1.69° 4.00+1.15° 3.70+1.64°
Taste 5.00£1.15° 4.40+1.65° 4.70+1.42° 4.10+1.29° 3.70+1.64°
Appearance 5.60+4.80° 5.20£1.93" 5.30+£1.49° 5.20+1.32° 4.80+£1.99°
Texture 4.80+1.23 4.50+4.58 5.20+1.32° 5.30x1.34° 4.30x1.57°
Overall acceptability 5.30+1.06° 4.60+1.58° 5.90+1.45 470£1.06° 4.10+1.60°
D Mean+S.D.

? Values with a same letter in a row are not significantly different by Duncan’s multiple range test at p<0.05.
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