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Quality Characteristics and Antioxidant Effects of Breads added
with Peanut Sprout Extract and Powder

+
Soo-Jeong Lee
Dept. of Food & Nutrition, Bucheon University, Bucheon 420-735, Korea

Abstract

To develop and industrialize functional foods containing peanut sprout extract (PSE) and powder (PSP), the present study
investigated the quality characteristics and antioxidant effects of breads prepared with 0, 0.5, 1, 2, 2.5, 5, 7.5, and 10%
PSE and PSP. The expansion ratio of the dough, the quality characteristics such as volume, weight, specific volume, baking
loss, color, texture, and sensory preference were evaluated. There were significant differences in the bread volume and
specific volume among the control, PSE and PSP groups (p<0.001). Additionally, the weight and baking loss were decreased
with an increasing amount of PSP (p<0.001). As the amount of PSE and PSP were increased, the L value of the crumb
decreased, whereas the a and b values of the crumb significantly increased (p<0.001), suggesting that the crumb color of
the bread may be significancy (p<0.001). As the amount of PSE and PSP increased, the hardness of bread significantly
and rapidly increased from 5%. Meanwhile, there was no significance in springiness among the control, PSE and PSP groups.
The total resveratrol content and DPPH free radical-scavenging activity of the bread significantly increased depending on
the amounts of PSE and PSP (p<0.001). In the overall acceptance test, no significant differences were observed in the color,
flavour, or texture, however, the taste and overall acceptance were significantly decreased between the control and the PSE
group. All the sensory characteristics in the PSP group were significantly reduced compared with the control. Considering
the above results, it can be expected that the suitable amount of PSE and PSP substituted for wheat flour will be from
1.0 to 2.5%. Furthermore, follow-up studies are being carried out continuously.
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o] FRT 715H HELAE RARE A7k AW A resveratol FFo] FANE F 53] £ A0 R A

250, 1 BASHLS AT 5 T ol guck S HYT BT L 2ETS A/st] @4 ATYAIA 1w

37154 BT BEAD S Gt ol R AT B S 43 Jhsw g J15 A Ame Azsty, 1 BAS

3 QY Folck X, Ak B W V| EES BAstel HNTTS 0|43 7]
G (drachis hypogagea L) ST Lequminosa)ell &3t $4 AF AR 722 Fug ek

QU 2B HBR AT S0P G G5t 9k

TEF AFolAgh, HolAlA AjAFF o] EHH vitamin C,
niacinamide, pyridoxine, thiamin2] 3tef 2719} 37 3FAtsla
kol EIHA 1 A& EE QI resveratrol AJ&0] 904l o] 4
Z715h= A2 RIEI Qti(Ministry for Food, Agri-
culture, Forestry and Fisheries 2010). T3} resveratrol-> & 3Z =,
9, 2t ol TREo A2 EYHEEA, AstelA
spo] po} 59 A wote WobAlae] 4¢ Avkilsct
H|wste] 27]= ZA|RE, A5 4x0) H|8) resveratrol& Z 3}
o G Aol A9 vlwste] 453 ok AT
A7t RuE v Yrlee S 2003).

O UE AAGTE Joact WA Aol Frlel
V54 ABEAZA o §UA7E FAAT Ao FIh
€ 2424 9 9 A5 phytosterolof] tht A7 Esy
Ao, Ffe) ATABO] oA F2 ARTE L BT
o} 5" resveratrol 9ol thet A+ R AAH vt
74Kang 5 2010a; Kang 5 2010b; Jo 5 2012; Kang 5 2014)
7h o] oA AL Qlen, AA= AlZFe A& Kim 5(2013)9] Aj
W3 A7he RT2E Jmo] TAT g AHols, 3
9] A E3F cheket A FU R 9] resveratrol FHEF H]| 1(Vincenzi
5 2013) & =319} A|(De la Lastra & Villegas 2005; Baxter RA
2008; Tresguerres 5 2014), @K Cal 5 2003; Aluyen 5
2012), FH95(Das & Das 2007) 59| 3Hitst &4 A7 o
tg BF AR o] 83t 7 AlE At A ]t
of We AUbsAE 7T ek

oo & AFoA = BT FAEHE UEa glow,

Table 1. Bread formulation added with peanut sprout extract

| HFEH

o

M=

1. &8 =

AAF FZEE(peanut sprout extract, PSE)} H-(peanut
sprout powder, PSP)2 &A|E FE 2 (FHIFTANZEH 2014
6 st =tl, 959 =& 3T total resveratrol 3
ZF2 PSEQ] 79 50.68%, 2.73 ug/mLF 1L, PSPE= 5.00%, 3.38
ug/mL gt A A 2o AHEE fE= 20149 79 BH 5
FAOA & D7FE 20 kg(Beksul, CT Co. Ltd.), ¥i/dg
3 kg(CT Co. Ltd.), £EY 4.5 kg(Q1 golden shortening, Samyang
Co. Ltd.), AJo]2E(glorypan, angel yeast Co. Ltd.), 24+ 1
kg(Soguemnara, Oreumsalt Co. Ltd.), A|"7]zFA|(J-1000, HiQ
food. Co. Ltd.)Z, H4 EnfEo| A EXE-5 1 kg(Maeil diaries
Co. Ltd.)2} A4(Samdasoo, Nongshim Co. Ltd.)E A3} T}
Total resveratrol $=F3} DPPH -#-2]2tt)Z &7 &AL Sigma
AKSigma, USA)Q} Junsei(Junsei, Japan)2] EF Ao 2 HA4
stk

Al bk
o

2 AW HZo SN

1) A "=

NjR-F Z=Z B (peanut sprout extract, PSE)-& A} & gjo]
7] Wizl PSE 71 #slo] wet 2F 7t 63%= 5t
o] Table 16] A|A|E Bigu]&) <3t A=A, ¥H59
23 A PSESt B &HAs| #ASAT] JH R st Es}

Ingredient (g)

PSEY 0 0.5 1 2 2.5 5.0 7.5 10
Flour 100 100 100 100 100 100 100 100
Water 63.0 62.7 62.5 619 61.6 589 57.5 56.1
Yeast, fresh 3 3 3 3 3 3 3 3
Yeast food 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sugar 4 4 4 4 4 4 4 4
Salt 2 2 2 2 2 2 2 2
Shortening 2 2 2 2 2 2 2 2
Defated milk powder 4 4 4 4 4 4 4 4

) PSE: Peanut sprout extract (baker’s percent%)
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Table 2. Bread formulation added with peanut sprout powder

- Ingredient (¢) 0 05 1 2 25 5.0 7.5 10
Flour 100 99.5 99.0 98.0 97.5 95.0 92.5 90.0
Water 63.0 63.0 63.0 63.0 63.0 63.0 63.0 63.0
Yeast, fresh 3 3 3 3 3 3 3 3
Yeast food 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Sugar 4 4 4 4 4 4 4 4
Salt 2 2 2 2 2 2 2 2
Shortening 2 2 2 2 2 2 2 2
Defated milk powder 4 4 4 4 4 4 4 4

D PSE: Peanut sprout extract (baker’s percent%)

AjRF 2 (peanut sprout powder, PSP)2 Table 29}
Agste] Al AME-SHATH

A2 Finny KF(1984)3S HP A 2 9= (straight
dough method)& AHESIITE £EYS A9t 25 EF
HE]ZA 9 A (NVM-SNI12-2P, Daeyung Bakery Machinery Co. Ltd.,
Korea)9] w4 2o ¥ 15k SwolA] 152 Sot £t 5,
e vz £EYS Frletel 1t oA 28, 25
SEE 82 5O EYW T, 390 187§ EYet
5] 22e 27CR FASIA 12 Hae 252 270, 5
= 80%)| A 90& F<F ¥H& 7] (FP-401, Daeyung Bakery Machi-
nery Co. Ltd., Korea)o| A W& A|7] th2, 180 g A oz
2 Wro] 5297 st 25ColA 1587 Ak 302
a7k B BEE A o|&sto] 7k w71 E st AFgt
5 Al 71e Bk gojg}E 2o Mol @tk 23 Ha= 38T,
HE 85%A 5087 Tasta, §f £ 190T, ot & 180T
2 A G3t QE A 3087 T FHA w2 A4 1
Azt 213l % polyethylene vinyl bagoll Z3}o] Aol o]-§
SHA T

m ¥R

.
o]

2) Hi=RO| W HWAE

HEHLES Lee 5(2005)] 2L
YRE gojyo] BRFES SAsAt S, v
65 g2 250 mL #AAR T ol Wil ujeFr]eflA 30:02TE
2|8t 308, 60+, 905 F3F YHEA| T 2 Fu

=55t

H

3) 51|, £, H|2ZX(specific volume) & 27| £AIE

A2 A 1AZE et Ao X 25 ARt $AFX|3
H(AACC 1983) 0.2 ZSA5t4ch A2 77| SAET B &
A2 ofFfjel 72 Aof| ot HeEE 1270 o]t AR

€ 4T Hads SV & Jeong 2013).

Baking loss(%) =

B ANETA - 7 F AT

FT A AT 100
Al uu].g] 1=} 57,]
e _ 190 T
Speci fic volume(mL/g) = e

|
-/

o] AW QI crust@} SAHER] cumbg £
[e)

N
N 2
> 1=

Z}

[e]

o 259t Crustls A% 5 B98) Ry THS A4
ABFAT, crumbe 7Hod] BEL 6x6x1.3 em 27| 2 27
< Yo} 1 o M M=}A|JC-801S, Color Techno System,
Co. Ltd., Japan)E AR2-3}o] Hunter's color valuel L, a, b3t
SA5tatt o] we] FEA-2 Lgho] 98.5, agto] 0.35, bgko]
0.7301%1 31, Tz Awate] ZAA Mz z}o|(overall diffe-
rence, AE)t= 59| Aoz AAbstGith

AE= AL+ Ad®+ Ab*

o i o

5) EIARX

Ao Bl A= AR 24A)17F 3 Rheometer(Compac-100,
Sun Scientific Co. Ltd., Japan)S A&t ZAsHT SAA|
L gupe] 7198 BES 6x6x13 came] SHA| mopoz
et B 54 ARE sk 149 adapterE ARESHY &
AstE A, =4 272 mode 219]A] table speed 125 mm/min,
maximum force 2 kg, A|22] 4ZE 60%°] 3Tt

—

1) Total resveratrol &t2f L DPPH Rz[2IC|1Z 7] &
o BEME Q& AR M=

MRET FE22 4= AT 22 9= R8T F
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222 AN AW ARET 22 B AWS ol
resveratrol % % DPPH -2 E}El%L 27 &4 £4S ¢st
o] -70CNA TEAZ & SZAZY|(FD 5512, llshin Lab
Co., Korea)ol| | &4 Azx3}gch o] 52 AZE 10 go
200 mLe] WEHE-S 7Fake] 25T, 100 pme] RIEHHfk7|(HB-
201S, Hanback Co., Korea)ol| A 12A]7F F&31e] o3}st &
37CoAA F=3ch 4& FEES FEl "ol X
3 T 4CoA ARG, AESE 50 mg/mLE DMSO9
o] total resveratrol $5F 2L DPPH S22ttt &4 84 &
Ng NR= ALgsHTt

2) Total resveratrol &2F &N

Total resveratrol -2 Kang 5(2010b)2] 1S W35l
A5 YolA 482 FHRE AR 5 git 80%(v/v)
MeOH 50 mLE &gt} 70°C, 100 ipme] A EaF24=Z o A

02 HFS A7l A|ZNE 11,000xg0 2 1087F PAIE|(T-
324, Kontron Instruments, USA)S}le] A&l FE351%ch 7+
A= 80%(v/v) MeOH 50 mLE Fste] 919 AL 3 o
HHESHITh B]4edt S AL 40Tl A F53}aL, 80%(w/w)
MeOH 3 mLE 3|43} B8 A 22 3t B4 Table
39] 2722 HPLC(Agilent 1260 infinity LC system, USA)S
o] &3l Bl AR BE AJ2F2 SigmaiKSigma, USA)
2} Junsei(Junsei, Japan)?] EGA|oFS A3} T

3) DPPH REIZIC|Z A &M FH

DPPH 2]tz &7 &/4J-& Llorach 5(2002)%] X+
=5to] 94 &gt £48 A= 0.1 mLoj 0.1 mM DPPH
29 mLE 7}t & oFAo A 3087 BFEAIZ] & 517 nmo]|
A B3F1=(J-550, Jasco, Japan)S &3}t o] o] tiRF=

Table 3. Condition of HPLC for total resveratrol analysis

Infinity variable wavelength detector

Detect

etector (VW 1260, Agilent, USA)
Solvent A: Water, B: Acetonitrile
Column Agilent eclipse XDB-C18

(5 um, 4.6x250 mm, ZORBAX)
A:B=90:10 0 min
A:B=15:85 18 min
Gradient A:B=15:85 23 min
A:B=90:10 25 min
A:B=90:10 35 min

Flow rate 1 mL/min
Wavelength 308 nm
Injection volume 20 uL
Oven temp. 25C

A 561

ok

80%(v/v) MeOH 0.1 mLE, sample blank:= 80%(v/v) MeOH
2.9 mLE AHESHATH

DPPH radical inhibition (%) =
[Control Abs — (Sample Abs —Sample blank)]
Control Abs

=100

ICso gh(mg/mL)2 5] i3t FF=s THZ2 e
71€7]15 a, yHEHL bR 3t ThS AT} Zo] ArEsTh

50—b

ICyy(mg/mL) = .

B7hs 93 A= ofste] BsF 712EHE E4
6-}9&1:} 7t AR Aol A 24X7F AR W] crumb FE
S 4x4x13 cm2 Zre} 3xe] Us B8 Y3g 3 HA|
| £7& dof 2708 ot Algstgict WS BAsta
AEGgtol] Azt < 20254 - A 30HE e
2 shglh BAFES A, ghu), FAA, o HAA 7|EEE

Botshck

2,

5. SHANzZ|

A ATLe] EAAE]= SAS system(Ver. 9.4, Cary NC,
USA)S ol g-sfe] HAHEAH(ANOVAYE stglom, 2t Hel 7
ZF 8-9]4-& Duncan’s multiple range testS ©]-83}o] HZ3}

Rt

/\H&}%O Z=ZE(peanut sprout extract, PSE)S A 7}3t A%
0£0.2C 9] g-27]0l|A] 308, 60&, 0% LaPdE
© Table 40] LRSI} thz79h u] ko] 9027kx] o] W

olEl & Xu]= 953~108.2 mL¥ o™, PSE A7}l F7}of o}
2 $91e Aol UEA] GTHp<0.001). B A Zko|

£ F3 ¥ste 2E 30874 2E A7} 58.0~74.0
mL H oA F-217 zto] glo] F7HtR L, 30~607 TR
Fol= =72F 2.5% PSE A% vh=9] A;go] foj4o
2 B9k

/\H/Z]'“’—"i E 3 (peanut sprout powder, PSP)E H7}3h 44
W28 30402C J-27]0 A 308, 608, 905 Foto] vta gy
A5 WS Table 59} 2}, thzo} vl wato] 90E7A]
H3lE & Hu= 84.0~1082 mL$ !, PSE W==3t= &) PSP
A7¥ES S7tel wet FolF o2 s th(p<0.001). T&

a
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Table 4. Expansion ratio of the doughs added with extract of peanut sprout (Unit: mL)
PSE" Time (min)

(o) 0 30 60 90 Toul
0.0 0 63.20£13.67*? 34.00+9.43° 11.00+3.02° 108.2048.35°
0.5 0 68.00+1.73* 25.33+1.53% 11.33+1.15° 104.67+2.31°
1.0 0 74.00+0.00" 20.00:£0.00° 14.00+0.00° 108.00+0.00°
2.0 0 62.00+2.00" 18.67+3.06 14.67+1.15* 95.33£1.15%
2.5 0 58.50+8.39* 38.50+1.91* 44.00£1.15° 108.00+5.89*
5.0 0 68.00+0.00" 16.000.00° 16.00+0.00" 100.00+0.00°
75 0 66.00+0.00" 20.000.00° 12.00+0.00" 98.00+0.00°
10.0 0 62.00+0.00" 28.000.00° 12.000.00" 102.00+0.00°
F value 0.99 7.76 3.51 3.13
Pr>F 0.4632 <.0001 0.0098 0.0171

Y PSE: Peanut sprout extract

? Data with different small letters (a~b) in a column are significantly different at p<0.001 by Duncan’s

multiple range test.

Table S. Expansion ratio of the dough added with peanut sprout powder (Unit: mL)
PSpY Time (min)
(%) 0 30 60 90 Total
0.0 0 63.20+13.67*% 34.009.43° 11.00+3.02° 108.20+8.30°
0.5 0 52.67+2.31° 39.00:4.58" 14.33+0.58" 106.00+2.00°
1.0 0 60.67+4.16" 31.3343.06™ 12.67+1.15° 104.67+2.31%
2.0 0 62.002.00° 25.33+£2.31% 13.3341.15° 100.67+2.31%
2.5 0 60.17+4.58" 30.33+3.20™ 13.67+1.51° 104.17+1.33%
5.0 0 59.33+0.58" 15.00+4.36° 15.3347.02° 89.67+3.79"
7.5 0 44.00£2.00" 36.00+3.46" 12.67+6.11° 92.67+5.77"
10.0 0 48.00£2.00°" 25.00+1.00™ 11.00+£1.73* 84.00+2.00°

F value 2.69 4.98 0.97 10.40
Pr>F 0.0307 0.0011 0.4703 <.0001

Y PSP: Peanut sprout powder

? Data with different small letters (a~c) in a column are significantly different at p<0.001 by Duncan’s multiple range test.

Al A== CO: 7
g Sy HEY

s & A9 23}, PSP 7k
ZHo Aol 278 PET=E FAE TN TR

Ao e on, Kim SQ2014) % n4d% IR 7S
£ Aristo] Ao daPFES SHste] & AT FA
3 272 AX AT 2 Min & Lee(2008)%= Ha ¥
B2 7] A7FE r9F AolE EolA| gRkthal st 2
ARete o2A Husti:

HFAZE] wE Fu) jghe TE 3027k 2E A2
7} 44.0~632 mL H A F94 Z}o] glo] F7tetA L

30~60 HrE Fol= 2T} 0.5%, 7.5% PSP H7lt=
1.0%, 2.0%, 2.5%, 5%, 10% PSP 7} Alu vk=o] W3}gut
H|wsto] {0808 ZTHp<0.001). PSEQ} PSP AW wh=
REWE Z7|9A 30E7HA] FA% darE dojta, wa
60&7HA] & LAY oF 90%7F ARE= AS RIStk

Shin 5(2008)%=

= 9J o
Aqq s

A7)st Alw vz o] A|7bo)| wh
5

E HagAE AdoA Ba 087HR] FZ% Hart 1y

g ol Fole AA3| Wi} HAEo] B ATel ge Az

A s

=2 PSES} PSPE H7HG AW wh=o] 3%,

TEE 3 F& TFEAHS Fojx 608 ooz

flj

ik

1=}
L
o

i ofw
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[}

2. R, B, HI2HI 2olaAE Fhgt Awpe] mujol vlgA e BAwel 7, WS & ¢
AP 23 B(poanut sprout extract, PSS 2715161 Al o, W&o pH Sof uje} charet Amvh wmslel g,

Z7E Age] A, ), Bl 8AN H7|EHES S A3 Bae 5(2005)9] thE FEE, Lee & Bae(2010)9] 7HA 271
L Toble 63} 2ok thRTO] B3, FA, wIH, FUEAE  F29 5L A MY FASHS Avste] 229 3
& 7k} 170351 mL, 49548 g 3.44 ml/g, 824%ck PSE  7lo| Zrlateg Rujel ulgo] ARL, F7|EAUES
% 7} Amhe Arleko] ZUESHA Bull 1404.50~1,82325 9023l Holrl 9le-S B st LUt Park 5(2008)S

AL 493.06-496.84 g, H]-EH L 2.85-3.76 mL/g, B7]  0-2.0% ABE ujAlEZAe Hrle AL, sHolo] Zrleke
%@%—% 7.99-10.10% WA ZHE gk tha7e} Wl wujsh u]-galo] Z4sG T, pH Wate] Y HA {4
sto] PSE A8 RA B7]£AE £917 Mol g TR RS 2 AT BofolE PSE AP
of e Sojeh ugA 24 A3k PSE AN QA 2 Ruwshs 2% kK E AAsItE 5% ol Ak g
NBHE A AN, DET AP Aol §UY THT FHOR BISHE FYE Hsich B FIEAE
o gl A2 UehIThp<0.001). A4 Welel HARE F & BE HelTold 007 ol7k U 2skehp<0.001),

It JS&L me

Table 6. Volume, weight, specific volume and baking loss of the breads added with peanut sprout extract

PSE" Volume Weight Specific volume Baking loss
(%) (mL) (g (mL/g) (%)
0.0(CON) 1,703.51138.95%? 495.48+7.17° 3.44+0.32% 8.24+1.33°

0.5 1,823.25+67.62° 485.46+1.12° 3.7620.15° 10.10+0.21°
1.0 1,512.00+29.4% 496.04+1.13" 3.05+0.06™ 8.1420.21°
2.0 1,404.50455.75° 493.51+1.53" 2.8520.11° 8.61£0.28"
2.5 1,606.49:82.09° 496.84+2.82° 3.24+0.15% 7.99+0.52°
5.0 1,778.20£10.46° 493.06+3.17° 3.61+0.03° 8.69+0.59°
75 1,716.40£26.27® 495.82+2.50° 3.460.06™ 8.18+0.46"
10.0 1,809.48+41.41° 495.19+1.44° 3.65+0.08" 8.30+0.27°
F value 10.31 2.66 8.92 2.67
Pr>F <.0001 0.0236 <.0001 0.0231

D PSE: Peanut sprout extract
? Data with different small letters (a~c) in a column are significantly different at p<0.001 by Duncan’s multiple range test.

Table 7. Volume, weight, specific volume and baking loss of the breads added with peanut sprouts powder

pSpY Volume Weight Specific volume Baking loss
(%) (mL) © (mL/g) (%)
0.0 1,703.51+138.95% 495.48+7.17% 3.44+0.32° 8.24+1.33%
0.5 1,624.50+35.24% 499.15:+1.44° 3.25+0.08 7.56+0.27°
1.0 1,637.00+51.15® 498.29+1.10° 3.29+0.10® 7.72+0.20°
2.0 1,530.75431.98%¢ 496.46+2.12° 3.08+0.08% 8.06+0.39%°
25 1,565.75+48.38%¢ 495.47+3.35% 3.16+0.11%® 8.25+0.62%°
5.0 1,370.75+29.55% 48531176 2.82+0.07™ 10.13+0.33*
7.5 1,414.50+94.91° 500.29+2.23° 2.83+0.19" 7.35+0.41°
10.0 1,227.00+32.91¢ 491.68+1.96™ 2.50+0.06° 8.95+0.36%
F value 16.89 4.10 12.61 411
Pr>F <.0001 0.0018 <.0001 0.0018

D PSP: Peanut sprout extract
? Data with different small letters (a~d) in a column are significantly different at p<0.001 by Duncan’s multiple range test.
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AjR-g E 2 (peanut sprout powder, PSP)E & 7}5}e] A=
& Aol R, £, vl AT FEARS 2HF B
Table 732} Zt} PSP H7lFo] HojudA Hu&= 1,227.00~
1,637.00 mL, A= 491.68~500.29 g, H]-&-A-2 2.50~3.29 mL/g,
B71EAEL 7.35~10.13% A AT

Bae 5(2003)2 dRtH o= WU7IR] JF/, F&, 47
st Hrbstd RSN FET SFEYE
5t7] of2e-of, TEIHAA Fibrtso 5ol A
telof o] Fuj7}h haskal, 22o] AR 54 4
A8l @go] AT st T HrtEE FAEY
T, A7HE AR TE 7FEI 5 o2 7HA 8200l 3
E4 92 EA HH, & dAFolA= PSP H7bgel &

= O

ot o
ox M

e

O

Crumb
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Fig. 1.
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4 HERE DL
FbsheA) Rsloh vl Aol oMo R gads S BY
£E(p<0.001), ol PSP H7kepo] F7FSHEA A whEo] 4
279 Yol 4HOR gastt WiT syaNE o
o7 Hx, AT OE WE Wiel 22E PHTx
e e EX oR TEE YAl ks AT 1
fejo] ofsial Atz AZE Y. ol Table 5] WABH
Foll 4 PSP H7bepo] Sl wet & WHEo] HolHo
2 At A 2L AnE BErHp<0001).

3. AlittO] M
MR GF FZE(peanut sprout extract, PSE) H7} 2w
crumb®] L2 48.49~78.92, aZk-2 -2.73~9.31, bk 16.11~

Crust
20

m[ O~z 8Sb

70

Color value
[}

-10

Color values of the breads added with peanut sprout extract. V' Means with the different small letters (a~h) are

significantly different at p<0.001 by Duncan’s multiple range test. 2 Means with the different capital letters (A~G) are
significantly different at p<0.001 by Duncan’s multiple range test. ¥ Means with the different double small letters (aa~ff)
are significantly different at p<0.001 by Duncan’s multiple range test.
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Color values of the breads added with peanut sprout powder. ' Means with the different small letters (a~e) are

significantly different at p<0.001 by Duncan’s multiple range test. ” Means with the different capital letters (A~E) are
significantly different at p<0.001 by Duncan’s multiple range test. * Means with the different double small letters (aa~dd)

are significantly different at »p<0.001 by Duncan’s multiple range test.
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ok

28.872 Fig. 19 Yelfdct GF A% EZi(peanut sprout
powder, PSP) A7} A% crumb@] LZF-2 59.24~78.92, agt2
-2.73~4.93, b3t 16.11~26.90F Fig. 29] e Sitt PSE
of PSP A7jgo] Z71E4S LR FHAal9L, adh b3t
Z7159 21, crumb A== p-valueZ} 0.001 =|FHe] -9 =
& )4 4ol FRIE Sk ol PSES} PSP 159 4]
Aol ogt FFF ol9ol= FA ol g AHd v} H Y
ZE vhg Fof g Ao wHE o

hz] 2] BAL kel (springiness), 744 cohesive-
ness), 23] Ad(chewiness), 7 T=(hardness)7} Z+Z} 89.31%, 74.75%,
458.43 g, 55.76 g/cm2 ©| it} PSE #H7} AW ZH7)gFo] &
7FPA A 90.13~96.35%, 70.00~79.18%, 567.14~657.13 g, 62.29~
94.67 gemt® gk W2 A= ek 279 BE PSE A7t
F Apolol A wrel 4T TSl fo1H Aol e o
AT ST AE SHE A7 ko] o142 Ao} o
AT LT p<0.001), 53] AE] 49 PSE A7k 50
Aoz o oo AW R=).8137, y=3.8945x+63.814)0] L}
EPon, 0-5.0% FEAAE B8 FRA AAAo] et
WTHR=0.9491, y=7.35x+58.547). 0|3t AT}2 w]Ro] A
A BABHE T3 PSE A7} Auke] Mgte WA 2

4 Aol HAK
M@ 5&E(peanut sprout extract, PSE)& 7|3t 2]wh
o] "glAX] EAL Table 81 Zth

Table 8. Texture properties of the breads added with peanut sprout extract

PSE" Springiness Cohesiveness Chewiness Hardness
(%) (%) (%) (8 (g/em’)
0.0 89.3149.83 74.75+6.15% 458 43+107.22° 55.76£15.88°
0.5 96.35+0.76° 77.40+2.12° 567.14+108.34° 62.29+11.94°
1.0 96.08+1.23° 76.45+1.10% 614.05+97.26" 68.12+11.48™
2.0 95.55+1.29° 79.18+3.26" 657.13+147.77° 70.69+18.70™
2.5 91.80+6.30° 73.71+5.24%® 665.25+232.21° 81.87423.51%
5.0 93.59+1.87 71.55+1.66™ 644.29+97.07* 93.39+14.01°
75 93.32+1.18° 71.68+2.84® 655.96+214.20° 94.67+29.28"
10.0 90.13+4.20° 70.00+4.69° 644.42+153.99° 94.70+19.46"

F value 241 3.93 5.64 11.53

Pr>F 0.0256 0.0008 <0001 <.0001

D PSE: Peanut sprout extract

? Data with different small letters (a~b) in a column are significantly different at p<0.001 by Duncan’s multiple range test.

Table 9. Texture properties of the breads added with peanut sprout powder

pSpY Springiness Cohesiveness Chewiness Hardness
(%) (%) (%) (@ (g/en’)
0.0 89.31+9.83% 74.75+6.15" 458.43+107.22% 55.76+15.88%
0.5 93.38+1.93" 75.60+3.73 442.79+84.06° 49 474956
1.0 88.40+5.96™ 72.70+4.19% 462.42+101.15% 53.95+12.46%
2.0 90.15+3.79 71.55+4.99® 549.414+83.87% 64.71+7.60%
25 91.0342.08% 69.96+2.61% 687.07+114.19% 82.53+14.56°
5.0 83.62+4.35% 64.79+5.78>4 898.61+101.96° 123.70+9.19¢
75 72.87+43.61° 61.83+6.17% 1,146.40+256.23° 158.59+29.83°
10.0 81.28+3.36™ 60.34+3.44¢ 1,797.114237.15 254.58+32.02°
F value 9.66 15.99 130.46 174.57
Pr>F <.0001 <.0001 <.0001 <.0001

D PSP: Peanut sprout powder
? Data with different small letters (a~€) in a column

are significantly different at p<0.001 by Duncan’s multiple range test.
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FTEE 5% ntte 2 HHEE ]I Bae 520052 tF =
Ao 7K Ao A EAS BAste H7HEF 50% o4
7= 22k 24 o]zt fIlent, 75% o] A&
TFolA= B=7E F9H ez ST BrEu e, ol
5%, 7.5%, 10% PSE &7} Alwo] Awr} gojx oz =9f
| 2 2o} FARE Hueh I8y Lee 5(2010)2 HF
= A7IRE Aol Hx=e H7hro] Skt wet fast
Qo sto] 2 Ao tE AE Husigled, olHdt
Aol= A7 FARY @ & B 24, A7HE pH 59
Zpolof ot Aoz ATE .

ARg-g E U (peanut sprout powder, PSP)S 73t A]wl9]
Bl A% E£/J-2 Table 99} Zth. PSP 71 Ao gy, 34
A, RIA AZE 72.87~93.38%, 60.34~75.60%, 442.79~1,797.11
g, 49.47~254.58 glem® Zro g ZAE|Qth PSPE A7}5E Al
o] A% EA4E PSP H7lo] S-S v 4
e ez fgasla, WY Aes STk 7
T EATHp<0.001). PSP 7} 4] 9o A= 54
o 7ol vl ste] wl-e- {222 F7F AHE AAISHA
THR=0.9518, y=19.337x+56.522). o] PSP H7}eko] Z7}s}
HA Hh5o] dagAEo] gastHd Adt go] HA=E 3
7hol| o3t U7IE S A Ay}, SR g4 59 olfE 2F
9 F/do] EFE5HA Hol Fuj7t fastal, A=t Skt
Aoz AAEHUAT FARE AFEHX FAHET(Kim & Kim
2005), SE70EL(Ji & Jeong 2013), FEEHKim 5 2014) 5
= A71% Ao FHAEAS BAste FAR 7t wet
Fu7} fastal, At 7R, 2ot vl wste
23 ket Wo] AxEe Aoz Hustget, & Aol
A %= PSP 4|Wo] PSE AJho| H o} ujwsto] AAsHA 2
Aoz w|Fo] PSP A2 PSE AWy} w|wsto] ghhstar
22 Ampo] FAH= AR FAETE EF 5% o]F9
AEe 43 371t 202 gdd of 924 FH B4
7L PSP H7F Awe] At Hrhge AT EE 5% Tl
e 2 HoE gt

5. Total resveratrol &t2F B}

AR EF =ZE(peanut sprout extract, PSE)@} - T(peanut
sprout powder, PSP)S A 7}5ko] A3t 419 total resveratrol
SRS Table 103} 20k AR 71EE H7Ho] 0.5% 1%
2%, 2.5%, 5%, 7.5%, 10%= Z7}5tHA FE AW9] total
resveratrol $FFE -Fo)F 07 =718 TtH(p<0.001).

6. DPPH XiR2ICIZH A &M
NjREF Z=ZE(peanut sprout extract, PSE)X} E-(peanut
sprout powder, PSPy H7}sted A =3k o] zp-fait]Zd

with peanut sprout extract and powder

% =4 EFIYEIA

Table 10. Total resveratrol contents in the breads added
(Unit: ug/g)

Peanut sprout extract  Peanut sprout powder

o) (PSE) (PSP)
0.0(CON) 0.00+0.00" 0.00:£0.00°
0.5 0.0120.01°f 0.0120.00°
1.0 0.02+0.00° 0.01:£0.00°
2.0 0.04+0.01¢ 0.050.01¢
25 0.05+0.01¢ 0.07+0.00°
50 0.10£0.01° 0.140.02°
75 0.14+0.01° 0.22+0.01°
10.0 0.20+0.01° 0.29+0.01°
F value 640.00 855.57
Pr>F <.0001 0.0236
3000 20
o } A opse?  mpspd
b
é 2000 % B
& . B BC
D 1500 iR 5 BC
<N o BC
C
1000 d P
500
o LLI
0.0 03 10 20 25 b1} T3 10.0

(%)

Fig. 3. The antioxidant activity by DPPH of the breads
added with peanut sprout extract and powder. V' PSE; Peanut
sprout extract. 2 PSP; Peanut sprout powder. ¥ Means with
the different small letters (a~d) are significantly different
at p<0.001 by Duncan’s multiple range test. ¥ Means with
the different capital letters (A~C) are significantly different
at p<0.001 by Duncan’s multiple range test.

47 BE 2Rste] BT ICy ZHS Fig 33} 2Tk 2T
9] ICsp %Xl 2580.85 mg/mLe} ¥ W3} PSE & 7}Fo] 0.5%,
1%, 2%, 2.5%, 5%, 7.5%, 10%=2 Z7}5l9S u 2,062.86
mg/mL, 1,518.38 mg/mL, 1,349.29 mg/mL, 1,159.29 mg/mL,
1,139.67 mg/mL, 823.29 mg/mL, 724.47 mg/mLZ FojH o2
Z7}5HATHp<0.001). PSP A7} Almre] Apgebriz £ATA
% PSE A7} Aw3} gA18 ATE e A, PSP W7}
o] F71HHA] 2,445.56 mg/mlL, 1,624.14 mg/mL, 1,682.39
mg/mL, 1,549.22 mg/mL, 1,336.59 mg/mL, 1,134.93 mg/mL, 1,051.83
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mg/mLE SolH oz Z715HATHp<0.001).

YT BUS YR YRE RARZ WD Awe)
DRPH 2] Shelst @4 Wil S7H85 e ooz
Aoz &eA UthLee 5 2011; Lee &

Park 2011; Kim 5 2014). 4% 27}, 4R 713Ee A7t
ol 57Fe5 DPPH AHfattid &7 842 7t 2

S AT 4 ek 1Y 7154, EEE
%?M&i 13tE o AH’&%P% HEE %M%*i
FEOF A=

2.5~5%

7. BsH 7|5 EM T}

N F ZE(peanut sprout extract, PSE) 7} A]uo]
BEA 7)55 EA0] gidt A Table 110] e T
)29} v wte] PSE FH7leko] Z71e42 A, m), gl

Table 11. Overall acceptance test of the breads added with
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A7 folHe Aol
‘_l 713 %= PSE #H7}gko] =7}
= 73%F0| 91 11(p<0.05), 0.5~5% PSE
st wlasto] 758k 10%% $91402 £4 A 27
o] AAF NdolM= AedstA ¢ sz wHEIth

MR GF Ed(peanut sprout powder, PSP) H7} AlW-9] T
54 7| EEE Table 129} 2tk PSPE et Alwpe] A1,
ul, BlaA, g AR Bl BE W] Fto]
oE 59 fodo] SEith Ay ER g, "R, A
A 715 EAL 12T 0 5.0% o)A upEAs] ke

o2 dE ik

s B4 Ax=(dol" A=hHe 75 PSEQ} PSP 27 7t
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peanut sprout extract

P(EA)E)U Color Flavour Texture Taste Overall acceptance
0.0 6.17+2.03* 5.1542.14° 5.6742.02° 5.96+1.76° 6.04+1.75°
0.5 5.38+1.19° 5.23+1.96° 5.08+1.38" 531225 5.231.69°
1.0 5.00+1.87° 5.85+1.63" 5.08+1.44° 5.311.70% 5.62+1.80°
2.0 5.3842.06" 5.38+0.87° 4.9242.02° 4.77+£1.36™ 5.15+1.14%
2.5 5.18+1.76" 5.1041.71° 5.03+1.90° 5.03+1.59" 5.63+1.25"
5.0 52142.14° 4.59+1.73° 471+1.79° 5.18+1.55" 4.94+1.43%
7.5 5.78+2.08" 4.65£2.76° 6.06£2.11° 4.59+2.09" 4.06+1.52
10.0 479+2.71° 43542.78° 5.12+1.65 4.00+1.73° 3.53+1.62°

F value 1.37 0.90 1.12 3.18 7.26

Pr>F 0.2207 0.5091 0.3528 0.0035 <.0001

D PSE: Peanut sprout extract

Table 12. Overall acceptance test of the breads added with

peanut spout powder

P(E/l:)l ) Color Flavour Texture Taste Overall acceptance
0.0 6.17+2.03 5.1542.14* 5.67+2.02° 5.96+1.76" 6.04+1.75°
0.5 5.87+1.51° 5.33+1.63° 5.60+£1.12 6.27+1.62* 6.13+1.64°
1.0 5.53+1.25° 5.27+1.62* 5.53+1.60° 5.67+1.72% 5.93+1.33
2.0 5.40+1 45 5.00+£1.93 5.13+1.30® 5.13+1.60% 5.20+1.74%
2.5 5.33+2.01° 5.1742.07* 6.15+1.40" 5.17+2.02% 5.2242.01%
5.0 5.33+1.88" 4.53+2.07% 4.40+1.72% 3.93+1.75° 420+1.93°
7.5 5.73+1.62° 4.40+1.80° 3.87£1.73% 3.93+1.87° 430+1.67°
10.0 3.50+2.35° 3.40+£2.72° 3.00+1.81¢ 2.07+2.02° 2.5342.33°
F value 3.61 1.69 7.52 10.65 8.31
Pr>F 0.0012 0.1152 <.0001 <.0001 <.0001

Y PSP: Peanut sprout powder
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Bae 5(2010)9] QT8 Ji & Jeong(2013)2] E7HE, Park
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