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Effects of Peanut Sprout Extract and Powder on Quality Characteristics and
Antioxidant Activity of Wet Noodles
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Abstract

This study investigated the quality characteristics and antioxidant activities of wet noodles as well as their cooking
properties following the addition of peanut sprout extract (PSE) and powder (PSP), which are known to contain a significant
level of resveratrol. Wet noodles were prepared with 0, 2.5, 5, 7.5 and 10% PSE and PSP. Quality characteristics such
as increasing volume of noodle, water ratio, turbidity of cooking water and color, texture, and sensory evaluation were then
assessed. Additionally, the total resveratrol content in the cooked noodles was analyzed by HPLC and DPPH free radical
scavenging capacity. As the amount of PSE and PSP increased, the L value of wet and cooked noodles significantly
decreased, whereas the a and b values increased (p<0.001). The L value of cooked noodles was significantly lower compared
to wet noodles (p<0.001) whereas the a and b values were higher. For the cutting intensity properties of the cooked noodles,
hardness was reduced with increasing amounts of PSE (p<0.001), and was significantly increased in proportion to the amount
of PSP (p<0.05). Meanwhile, springiness was not significantly different in all groups. Total resveratrol content and free
radical scavenging activity significantly increased in proportion to the amounts of PSE and PSP (p<0.001), especially in
noodles containing 5%, 7.5% and 10% PSE and PSP. Finally, sensory evaluation of PSE noodle revealed that color, flavour,
taste were significantly decreased (p<0.05). But there was no difference in overall acceptance among cooked noodles with
2.5% to 5% PSE comparison to the control. Sensory characteristics in the PSP noodle showed similar results. In conclusion,
these findings suggest that peanut sprout extract and powder could be potentially used as functional food ingredients. In
addition, up to 5% PSE and PSP can be substituted for wheat flour.
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Table 1. Formulas for wet noodles added with peanut
sprout extract

0,
o 0 25 5 7.5 10

Ingredient
Wheat flour(g) 100.00 98.81 97.13 9544 93.75
Water(mL) 50.00 47.44 4538 4331 41.25

Salt(g) 1.00 1.00 1.00 100 1.00
Peanut sprout extract(g) 000 375 7.50 11.25 15.00
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Table 2. Condition of HPLC for total resveratrol analysis

Detector VW 1260

Solvent A: Water B: Acetonitrile

Column Agilent eclipse XDB-Cig
(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 nL

Oven temperature 25T

DPPH &2tz &7 &4 Llorach 5(2002)2] HH-S
B gste] B89k A2 0.1 mLoj 0.1 mM DPPH 2.9 mL
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* 100
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Table 3. Cooking properties of the cooked noodles added with peanut sprout extract

h Increasing volume Water absorption Turbidity Moisture content
PSEY
(mL) (%) (OD at 675 nm) (%)

0.0(CON) 27.99+0.71%? 61.42+7.42° 0.429+0.06° 65.27+2.00°
25 27.02+0.50° 58.561.84% 0.74440.05¢ 65.50+1.52°
5.0 27.19+0.65° 54.71£1.16™ 0.754+0.05% 65.43+0.76°
75 26.92+0.51° 50.22+1.79> 0.847+0.13% 65.16+0.16°
10.0 27.06+0.51° 46.88+0.14° 0.915+0.10° 64.64+0.45°
F value 5.99 4.83 40.81 0.17

P>F 0.0006 0.0149 <.0001 0.9484

D PSE: Peanut sprout extract

? Data with different small letters (a~c) in a column are significantly different at p<0.05 by Duncan’s multiple range test.

Table 4. Cooking properties of the cooked noodles added with peanut sprout powder

psp! Increasing volume Water absorption Turbidity Moisture content
(mL) (%) (OD. & 675 nm) (%)
0.0(CON) 27.99+0.71%2 61.42+7.42° 0.429+0.06° 65.2742.00°
25 25.83+0.58° 58.93£2.27° 0.744+0.01° 63.5740.11%
5.0 24.3340.29° 56.914+4.34 0.92140.00° 62.82+0.46"
75 22.00:£0.00¢ 56.14+4.94 1.069+0.14° 61.57+0.64°
10.0 20.33+0.58° 48.94+1.22° 1.152+0.00° 61.39+0.40°
F value 132.60 2.81 110.34 6.63
P>F <0001 0.0699 <0001 0.0039

Y PSP: Peanut sprout powder

? Data with different small letters (a~¢) in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Color values of wet and cooked noodles added
with peanut sprout extract. PSE: Peanut sprout extract. "
Means with the different small letters (a~d) are significantly
different at p<0.001 by Duncan’s multiple range test. 2 Means
with the different capital letters (A~C) are significantly diffe-
rent at p<0.001 by Duncan’s multiple range test. ¥ Means
with the different double small letters (aa~cc) are significantly
different at p<0.001 by Duncan’s multiple range test.
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Fig. 2. Color values of wet and cooked noodles added
with peanut sprout powder. 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. 2 Means
with the different capital letters (A~C) are significantly diffe-
rent at p<0.001 by Duncan’s multiple range test. > Means
with the different double small letters (aa~cc) are significantly

different at p<0.001 by Duncan’s multiple range test.
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ANRGF FZEPSE)T EL(PSPyE 71k 22w Ak
73 EAJQ kel X (springiness), 73 T(hardness), -2 (adhesive-
ness) 74 A= Table 5o Yetf it

2t 2EHe| @Ay, A, H2dE Z17F 1.18+0.35%,
14.63£3.79 kg/em?, -19.25+8.19 git}. PSE 22| H o] &4,
A, B2 787F 0.92+0.30~1.36£0.31%, 10.97+2.28-21.51+11.72
kg/m?, - 12.80+3.61~ - 34.50+10.13 gt

5% ZFHO] AEL 16.18+4.37 kglem’0] ¢ 3L, 2] A
Lot Bt W F AT Abel9] Fo42 itk 1
U 2.5% A AEE 21.51+11.72 kg/em’ 2 279} 5%
zE|Ho] ArHETh QolFoa oo 75%}t 10% X
2 7247} 10.99+1.63 kg/em’} 10.97+2.28 kg/em’ 2 279}
5% 22U AegET fojF oz A SHEHUY B3
FaAO AL, 2T, 7.5%, 10% W F2H B
7z -192548.19 g, —12.8043.61 g —16.60+7.03 gO 2 A A&
T Abel 9] §oJF Zpol= gle ALeE Yehgth 2y 2.5%
9} 5% zEHO] Bzt EAL 7kzF -3450+10.13 g -33.63
1431 g0 8 ZA=o], YR, 7.5%, 10% RHETF §21F
o7 2 H& EAE e ALoE ddE T ES PSE
A7t 2 Y AEEAS £451%S o, 2.5%¢]
A 10%7}A] PSE H7}eFo] F7FstHA 2E|HO HEe f2
Aoz Zadstes A U, FRAEE foFes
F7Fst o, ©E A2 PSE A7 §4Ql 2ozt fl=
A 0 & VEPGFTHp<0.001). Lee & Shim(2006)-2 FutZ2S A
7het Aol gutEo] Frbgol okl wet Axigol
oA o2 st BAdE {4 Aol7} glokal st

Table 5. Texture properties of the cooked noodles added with peanut sprout extract and powder

PSEY PSP?
Type
(%) Springiness Hardness Adhesiveness Springiness Hardness Adhesiveness
(%) (kg/m’) (@ (%) (kg/m’) ()
0.0(CON) 1.18+0.35 14.63+3.79% -19.25+8.19° 1.18+0.35% 14.63+3.798 -19.25+8.198
25 0.92+0.30° 21.51%11.72° -34.50+10.13" 1.00+0.37% 12.09+3.24% -30.00+9.35"P
5.0 1.1240.35° 16.18+4.37 -33.63+14.31° 1.14+0.28% 13.38+3.05% -22.00+5.50°
75 1.36+0.31° 10.99+1.63" -12.804+3.61° 1.21+0.284 15.79+4.10"8 -34.67+£18.80"
10.0 1.2140.26" 10.97+2.28° -16.60+7.03° 1.28+0.274 18.69+7.09* -18.75+9.728
F value 2.20 5.65 11.34 0.88 2.68 3.98
Pr>F 0.0835 0.0008 <.0001 0.4860 0.0439 0.0077

" PSE: Peanut sprout extract
2 PSP: Peanut sprout powder

» PSE Data with different small letters (a~b) in a column are significantly different at p<0.001 by Duncan’s multiple range test.
9 PSP Data with different capital letters (A~B) in a column are significantly different at p<0.05 by Duncan’s multiple range test.
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2 gzt 75% REWET foFog w9k, 2.5%9
5% 7 oM o2 Wol fi2+19F PSE 2] Fe
Hlaeks ohE AdE Btk

T3 PSP 7kl whE 2EHe B S5 24353

2 ) 2.5%00 A 10%7}2] PSP H7}gko] wolA22 PSE %
gue] Aot uigE 2w A=A foHoR
Z7behe AFoldek. RAAS HeT7 4oHQ AnS
AN o, drlae] AT AFS VR @9k,
B2 PSP HES £ 29l Zol7k gk ACR Ve
THp<0.05).

Kim $2005)2 #ol4 2akel WUz Egetn] whe
o) 2X7 HHoIA WrlPol FAIASE ARYE
dF o2 271511, T4 427 Zfo} gty & ¢
29} e AR A Hslnh Park & Kim(2012)% £
AIE AlAstH, A= S7= 1Y Wel erd
Fraol] g Ao 2Tt T HR7FHLee 5 2013),
Z 789 EZ(Kim & Song 2011), A3 A E2H2005)2}
FARE Yot & wds) HA 32 JHE 54
2 o] ¥ 2] S45 7MY 3t
= A7k o2 2I4E AABHITH
AR d= 54, FH,
44 Sl w2t %E‘a_bl 5_7%‘7&01] TR??_P V= vAH, A
=29 540 mE "] 223po] thEA SAHH, & AT
AT ofof 2 RA R 540 7Ilshs AR
At} Kim 5(2008)2 =<2 A|H4d2 U728 5 o
% FFE9 P F27F Yedl= dedel 71l

o2 2% Ao 718 BAVF HER, A% 7

r2 Jo rfn

o

Jlm °

ts:]
=

E£50] AW &

=47} st B4l njA 9% 513

§ F5g Azt T ) A7RRE 4EEY F L 249

Pt 22U B P FES Fosof airka 5}

Lo, 2 AY A a7, PSE PSP BE SE4L nE
29591 Zol7h glo] PSESE PSP H7He FTU FHL ¥
SekA) gk, 7154 A Alze] AR Aoz BerEg

_=T=_ E"AH"E}EE %I-Et H:|§|.

}\H/Lq-tﬂ-i FZE(PSE) 2L(PSP)S H7Isto] A|l=3 A
He] F HAHTHES FS Table 63} Zoh AFF 7
E H7VEFO] 2.5%, 5%, 7.5%, 10%2 Z71sHH A 2E Ak
Z AEHTES FFE FFHLeE 78 Thp<0.001).

5. DPPH XIs2iC|2r A7 &AM

NMAeE FEE(PSE)T 2L(PSPr& H7Isto] Al=3t A
1] A a7 BAS st BAE ICx gk Fig.
33 Zrh

29 ICs FEQ 3,178.43+25.41 mg/mLe} H| wa}le] PSE
HA7VeFo] 2.5%, 5%, 7.5%, 10%= Z7}6192 w DPPH A&
o)zt &7 B2 742} 1,679.69+58.32 mg/mL, 826.90+20.87
mg/mL, 728.06+44.24 mg/mL, 589.45+13.23 mgmLE ZA =
AL, WRTFE 7|20 2 47.15%, 73.98%, 77.09%, 81.45% 5
ojHog F7tsh= 23S UEHl $Th(p<0.001). PSP 37} A8
9| 7-9-oll= PSE A FARE AE e )l=H, PSP
A7FEe] 2.5%A 10%7HA] F7kstE A DPPH Ah-fr2ht]Z
27 YL 1,690.20+61.69 mg/mL, 1,199.14+17.51 mg/mL,
1,019.20+3.65 mg/mL, 803.22446.733 mg/mLE 2L E 7]
Zo= 7}7} 46.82%, 62.27%, 67.93%, 14.73%E Fo]H oz
27481 tH(p<0.001). PSES} PSP H 7}k 0~5% L7ro| A=
F4% HIE EHo, 5-10% T3t M= 71&717F ¢
BA R Ve, A 84S A= 7158 AW Az
£ 93t A PSEQ} PSP A 7FsEL 5~10% HEQ Aoz
e Aok

Table 6. Total resveratrol contents of the cooked noodles
added with peanut sprout extract and powder (Unit: ng/g)

Peanut sprout extract Peanut sprout powder

%

(PSE) (PSP)
0.0(CON) 0.00+0.00° 0.00+0.00"
25 0.060.01¢ 0.08+0.01¢
5.0 0.1120.01¢ 0.1620.01°¢
75 0.17+0.01° 0.23+0.01°
10.0 0.23£0.01° 0.3120.01%
F value 807.4 830.84
Pe>F <.0001 <.0001
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Fig. 3. The antioxidant activity by DPPH of the cooked
noodles added with peanut sprout extract and powder. " PSE:
Peanut sprout extract. 2 PSP: Peanut sprout powder. ¥ PSE
Data with different small letters (a~c) in a column are signifi-
cantly different at p<0.001 by Duncan’s multiple range
test. ¥ PSP Data with different capital letters (A~D) in a
column are significantly different at p<0.001 by Duncan’s
multiple range test.

6. BsH 7|13 EM I}

Fig 4= B3A% FSE(PSE)Y B34 £ PSPy 3
7¥et 2| A7 3|, 227, A, U AAA 7|3 eE
B7ke Aotk

Aol 3t 7| S == 273t B Sto] PSES}E PSP &
e} Eold4s fojoz e Aoz Brhwch Kong
& Lee(2010)& A Zol A AL 7| 5HE F7HA71, 482
FAAAE GBS s, F49 AL AnlRpEe] T4
Fof A] 7 Q35 991 = dluto]n(Lee & Lee 1985; Lee
T 2013), A MRS WHRE AXT AN S5 A
St o, HRF A7l gt Ialo] EoRAIHA A=
of et 284 Q1&lo] FA}F /A=A Q= FAlolth 2y
2 dFolA= 2T Blaste] PSE o] S7tedE
A, 3], gb EAE WolR|= Ao, 23S =4 ¥
hEglonl, AEE 2ozt Qi AoR LERtTip<0.05).
AN 715E B4 gzt vjmate] %A Gl
Ztol 7k YehtA] ¢kttt PSPE H7hgt Ze|W = PSE x2
Wi AR 27k Byt 59U SRS W7k 49, PSEY)
A3t gho] PSP 223} H|w ko] 7|3 =7t WA F7HE A,
ZA%, A=, AAAQ 713 =% PSP 22¥o] w4 B7hE
Ak Ieug FAEA, B3 7|EE EAR gAY &
s FHAeE 1HsgS o, MABF 22T 229
A HA7t se WHE FAY 5% £E0E wHEth
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Fig. 4. Overall acceptance test of the cooked noodles
added with peanut sprout extract and powder. PSE: Peanut
sprout extract, PSP: Peanut sprout powder

3 BEPSPE IR AHe Alxsta, =
4, BeF Ve BT e 2 =4
A& 37, S U g5, oE FEn &
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¢
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I GEE §oHoR He BTk Be HrlF St
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=t
Ay

uhE PSP ZE|He| 2] 54 HIP7L PSE X2t vlws}
o FoH R FRIAUHp<0.05). PSE H74F S7ko] w2
Ao M L2 7202 WobA| 1L, agh2 foH o
2 I7Fske Aol bkl A, Azt fo4ol b
Bt oL, H7bEe] A A2 ZA| Ketsit PSP A
A2 FH w7t Asdes AU Lgk2 fo)# o ot
AL, a%k bghe froH o2 S7FSFHTHp<0.001). 22t
Hlwste] W] AedE S4L s=7F S71E4= PSE
2 e 7oA FESE<0.001), PR 144
A 37 FAE HERH S T2y PSP Z2E ™= H7b
ol S7rdel wet =S4 E FAH o FIMshes Y
= UEH S (p<0.05). W] Tadt AW 549 shuql &
2/9& PSE z|W3} PSP 2| 5 df 279k o7 2}
°|5 Wo|X| ofoktt. PSESE PSP A7t 5ot HH3te] - ¢
2H|ZHEZS I DPPH R2j2itiz &7 842 froj#e
2 wotedl. ol T 5% 7.5%, 10%2] Fatst B/de] 94
L2 w7 SAHUAHE<0.001). T 7|8 SHE 24
gt A}, ti2Tet vlaiste] PSE o] S7tEeE A, ¥
o, 9t 54L& Worrle Aol 2482 w3, 7
Ee Aol7h gl AR UEdthp<0.05). PSPE H7Het =
2o 53 7|oe §4%= PSE 22U AR Aaks
2Rt daHog AR 7|oe 5L dizet Hlast
o %7 F2A Atel7k YetA] obsiet. o, 5 5
=g A7V A PSEQ] M3} gto] PSP 2|t B w3}
7127k WA B7FE AL, 2243, B, AAH] Ve eE
PSP ZE|wo] 7| B7tE . oj9 &2 AIE Higo R
ARGT FE=3 BEE A7 71240 it 7
3 A el At FEs DR FAL 5% $E0l &
oot Ao AzEs, ol Hig AL $&5AF7 Ha
g Aoz waEth

ZHAe| =

£ AT 2014dE SAGSE T ATH] 2ol o
sayEglon, ofo] ZAEAYTh
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