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ABSTRACT

This study was conducted to confirm the physiological effects of peanut sprout powder and increase its utility as a food
material in the confectionery and baking industry. As the amount of peanut sprout powder added to the madeleines increased,
the lightness (L) tended to decrease, redness (a) increased, and yellowness (b) decreased. As the amount of peanut sprout
powder increased, the color of the madeleine became darker and their size decreased (p<0.05). Essential amino acids increased
significantly in the order of leucine, valine, phenylalanine, and lysine. Also, non-essential amino acids increased significantly
in the order of glutamic acid, proline, aspartic acid, and alanine (p<0.05). As the amount of peanut sprout powder increased,
the total phenol, total flavonoid, 1,1-diphenyl-2-picrylhydrazyl (DPPH), and 2,2°-azino-bis-3-ethylbenzothiazoline-6-sulfonic
acid (ABTS) radical scavenging activities significantly increased (p<0.05). Considering the above results, the product could
be commercialized with the addition of 1% peanut sprout powder. Given the physiological effects or sensory preferences,
it is expected that peanut sprout powder could be utilized as an additive in various areas in the food industry.
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Table 1. Formula for the madeleines prepared with the addition of peanut sprouts powder

Peanut sprouts powder content (%)

Ingredients (g)

0 1 3 5 7
Wheat flour 24.84 24.59 24.10 23.60 23.10
Peanut sprouts powder 0 0.25 0.74 1.24 1.74
Sugar 25 25 25 25 25
Butter 25 25 25 25 25
Egg 25 25 25 25 25
Baking powder 0.4 0.4 04 04 0.4
Salt 0.3 0.3 0.3 0.3 0.3
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zZo Z}7h Table 29} Fig. 1o A|ASFITh Lgk
(lightness)= Tzl 4] 266.43+0.382 7173 {%2}0 w, g
AR Bt 1%, 3%, 5% 2 7% H7bol A 242t 264.97+0.74,
257.63+0.55, 244.90+£0.52, 23323+2.08 <22 UET}
(p<0.05). A2l agk(redness)> ZTolA= —0.3£0.10
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A 330+0.060.2 71 =& FXE EATHp<0.05). A=
Q1 bak(yellowness) =Tz} FF AJE B 1% H7Hrol
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Table 2. Color values of madeleine prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Variables
0 1 3 5 7
L (lightness) 266.43+0.38" 264.97+0.74° 257.63+0.55° 244.90+0.52¢ 233.23+2.08¢
a (redness) —0.3+0.10° 2.67+0.06° 2.77+0.06° 3.27+0.06° 3.30+0.06"
b (yellowness) 104.57+0.42* 103.20:£0.95° 96.60+0.17° 92.87+0.31° 86.43+0.49°

D Mean+S.D.

? Different superscripts (*"%) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Fig. 1. Appearance of madeleine prepared with the addition of peanut sprouts powder.
0%: Control (flour without peanut sprouts powder), 1%: flour with 1% peanut sprouts powder, 3%: flour with 3% peanut sprouts powder,
5%: flour with 5% peanut sprouts powder, 7%: flour with 7% peanut sprouts powder.
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Table 3. pH, volume, loss rate, hardness of madeleine prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Variables
0 1 3 5 7
pH 8.26+0.01" 8.05+0.01° 8.00+0.01° 7.8140.01° 7.67+0.01°
Volume 3.98+0.22° 3.75+0.17° 3.01£0.14° 2.7540.07° 2.56+0.11¢
Loss rate 14.67+0.35" 13.69+0.10° 13.73+0.35° 14.030.21° 14.38+0.71°
Hardness 48.33+1.53" 30.33+3.51° 24.00+3.46° 14.00+1.00° 11.33+3.51°
D Mean+S.D.

? Different superscripts (*°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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T AR o] A bl SRR R o] 24
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e AR Alsdth v HeF ﬂ% 7}(Jang JO
2007), 2t E%(Lee MA 5 2013) 2 f7]% <4k o Bt
(Kim KP 5 2016)& A7}k np5dle] AEwe Hrbde] 571

o Wt Aws} 2/ e HaE A

= A S
4ol AASAY. FE TdHFS B
B 14.7540.19% 24 thZ75(12.88+0.19)0l] H]al ko,
ol& 743t E(Jun KS 2019)2 H7l3 nfEdla} e Az}
5 Bt ZIE S UERT 026+0.03, 1% H7E
1.03£0.02, 3% FH71 1.34+0.01, 5% 37k 1.92+0.00, 7%
A7 2.05£0.02%2 GF AE ko] Hrleko] Frted
= I8 e S8 tHp<0.05). e ke
A 7% A7bEelA 7.25+025% % 7 wkoH, o
FolA 5.07+0.40%= 7HE Sk TH(p<0.05). A

B AR TE 7% H7REOIA 272720.15% % 7V & 5
25 BATHp<0.05). B2 A5 7H1H 100 g 8 4.9

Table 4. Proximate composition of madeleine prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Composition (%)

0 1 3 5 7

Moisture 12.88+0.192 13.95+0.15° 14.75£0.19* 14.0620.06" 14.79+0.12°
Crude ash 0.2620.03° 1.03£0.02° 1.34+0.01° 1.92:0.00° 2.05+0.02°
Crude protein 5.07+0.40° 5.54+0.32° 6.04+0.44° 6.51£0.37° 7.2540.25°
Crude fat 26.36£0.05° 25.78+0.35° 26.01+0.23° 26.69+0.29° 27.27+0.15°

D Mean+S.D.

? Different superscripts (*"°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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A7V 140.92+16.82 2 7% HA7}E 151.1943.36 mgO = 1t

ow, g AR B8 Aol SR vl nf
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To R FFo] ki Basiith

o O

T AR 2LE H7H vkERle] opn|ieit $HEE2 Table
6l AAJEIRATE Bohiest 5 100 g7 Tl =
leucine  498.60+0.01, 325.70+£0.01, phenylalanine
323.50+£0.01, lysine 311.50+0.01 mg T2 Egkom, BF
AN B 7% A7REol A= leucine 517.40+0.01,
336.70+£0.01, phenylalanine 330.10+0.01, lysine 321.00+0.01

valine

valine

R LRRES

ot
o

HolA| o} Akt

A - A=

mg £OE Ze PFE HAT(p<0.05). v]Zgolu|it 5
2Tl A= 100 g9 glutamic acid”} 1,434.30+0.01 mg, &
T A BT 1%, 3%, 5% L 7% H7EelA 22 1,369.80+

0.01, 1,382.70+0.01, 1,386.20+0.01 2 1,354.50+0.01 mgl.&
7V =8 FAE HERI AT (p<0.05). B3 A% 22 A
7}aFo] Z71e =% proline, aspartic acid & alanine®] $FF-2
el E71ekltHp<0.05). Kang HI 5-(2010b)2] At
A G A Vg el gREel Yt oplmitoze
100 g2 asparagine 834.54, proline 333.31, serine 216.34,
alanine 213.89 2 arginine 186.76 mge]2}al Euslic) £
AFA A GF AW EL-S A7k nfEale] opn| Ak ek

= 7k W3 7% (Yoon JA & Shin KO
2023)9F U BS H1ek A A (Lee YI 5 2023)9

A=}
< 2Y B

g BEE AN vhedle] s 3 F Sk
wol= ke Table 79 A|A3F2™, DPPH 2 ABTS &}
tz 27 842 Fig. 29} Fig. 390 ATk & s &
e T 13.10+1.33, 1% H7WE 13.54+0.38, 3% H7HE
17.88+1.26, 5% 37} 24.9942.27 2 7% 7kt 33.77+3.18
mg GAE/gCo = Uelton, a3 A4 i Hrhako] S7t
grs nlEe] F de g 78I tHp<0.05). F =
=4 BEE ] 242 it 59 AUt He Al
2 43 A i (Yun EA 5 2013). 3 Jﬂ%s A ZA ) g
g EXste ARHER 4 3o xﬂ hAA Bl g b
AAA T oke g er FEdtiRyu JY &
2018). & ¥l e 2 EES HUMe nlEoA iz
T 472.33, 1% F 7o) 554.87, 3% H74to] 576.73, 5% 3
7ho] 58423 2 7% 7Kl 616.73 mgmLE 52491
o] 2 Bl ow(Back 1 5 2022), €9 EHKim WI 5

Table 5. Mineral content of madeleine prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Composition
(mg/100 g) 0 1 3 5 7
Magnesium 99.45+5.64) 112.21+5.77 131.73+2.32° 140.92+16.82° 151.1943.36
Calcium 172.7746.50° 162.65+8.04° 169.91+3.12° 175.89+2.20° 185.00+3.33"
Zinc 6.26:0.54° 6.66+0.17° 6.8240.22¢ 8.90+0.91° 9.69+0.25
Copper 2.62+0.47° 8.27+0.66° 12.78+1.04° 16.68+0.88° 18.25+1.09*
D Mean+S.D.

? Different superscripts (") in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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Table 6. Amino acid composition of madeleine prepared with the addition of peanut sprouts powder

Variety Peanut sprouts powder (%)

(mg/100 g) 0 1 3 5 7
Threonine 274.10+0.01"% 264.300.01° 275.40+0.01° 283.00+0.01° 280.90+0.01°*
Valine 325.70+0.01° 313.70+0.01° 329.70+0.01° 340.30+0.01° 336.70+0.01°
Leucine 498.60+0.01° 483.700.01° 508.50£0.01° 519.10£0.01° 517.40+0.01°
Methionine 101.80+0.01¢ 107.5040.01¢ 132.30+0.01° 128.70+0.01° 114.20£0.01°
af;;f)m;: ‘ Isoleucine 267.60+0.01° 261.60+0.01° 276.300.01° 285.8020.01° 282.400.01°
Phenylalanine 323.50+0.01° 309.70+0.01° 329.70+0.01° 330.70+£0.01° 330.10+£0.01°
Lysine 311.50£0.01° 313.40+0.01° 315.30+0.01° 338.10+0.01° 321.00£0.01°
Histidine 143.30+0.01° 137.2020.01° 147.7020.01° 152.1020.01° 153.50+0.01°
Arginine 278.00+0.01° 285.80+0.01° 298.20+0.01° 315.50+0.01° 308.30+0.01°
Serine 405.90+0.01° 393.30+0.01° 400.90+0.01° 407.20+0.01° 400.70+£0.01°

Glutamic acid

1,434.30+0.01°

1,369.80+0.01°

1,382.70+0.01°

1,386.20+0.01°

1,354.50+0.01°

Proline 579.50+0.01° 525.50£0.01¢ 561.80+0.01° 574.000.01° 601.30£0.01°

- 1al
Non-essentia Glycine 221.1040.01° 212.80+0.01° 223.70+0.01° 230.1040.01° 228.70+0.01°

amino acid
Alanine 289.20:0.01° 283.00£0.01° 300.90+0.01° 306.300.01° 306.10£0.01°
Tyrosine 190.00:0.01° 183.80£0.01¢ 190.00+0.01° 197.40+0.01° 188.400.01°
Aspartic acid  492.90+0.01° 483.50+0.01° 519.30+0.01° 537.4040.01° 539.2040.01°

Y Mean+S.D.

? Different superscripts (* %) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.

Table 7. Total phenol, total flavonoid contents of madeleine prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Property o | 3 5 .
Total phenol 13.10+1.3302 13.54+0.38° 17.88+1.26° 24.99+2 27" 33.7743.18°
(mg GAE/g)
Total flavonoid 41.78+0.96" 45.67+3.33¢ 56.2045.85° 66.78+1.92° 71.2242.55°
(mg QE/g)
D MeantS.D.

? Different superscripts (*"%) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
2014), T=719] 2T FEERyu JY 5 2018) & 743+
Z(Jun KS 2019)%= & A7 22 FFe EAth

% ZPfH o g 2T 41.78+0.96, 1% A7k
45.67+3.33, 3% H7F 56.22+5.85, 5% 7Rt 66.78+1.92
2 7% 7T 71.2242.55 mg QE/g 22 YERFTHp<0.05). T°] 19.65%, 1%

DPPH 2] Z &4 &A1& positive control$! ascorbic acid 5% 7ol 34.84%, 7%
7} 89.58+0.05%% 0™, T 2641+0.67, 1% 7k 71d4E foHow FUIsFE A Bk

2 5 34.55+8.64, 3% A7}t 36.45+1.33, 5%
2 7%
< 73 viEdle] £4

1=

! E4 A7(Back J1 &

A 7o) 24.74%, 3%

A7k 37.84+1.80
A7t 50.3540.77%= YEFATHp<0.05). 3t w2
2022)]1 4 At
o] Hrteke] 71845 DPPH gtz &4 4L iz
H7kro] 29.51%,
HA7kE0] 40.11%=% H7Ee] &
. 3t DPPH
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Fig. 2. DPPH radical scavenging activities in the extracts of madeleine prepared with the addition of peanut sprouts
powder.
Each value in mean+S.D. Values with different letters are significantly different at p<0.05 by Duncan’s multiple range test. ASE: ascorbic
acid.
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Fig. 3. ABTS radical scavenging activities in extract with madeleine prepared with the addition of peanut sprouts powder.
Each value in mean+S.D. Values with different letters are significantly different at p<0.05 by Duncan’s multiple range test. ASE: ascorbic
acid.

gz 27 G4 £ E(Kim WI 5 2014), e F 2 2 748 BwlJun KS 2019)S 718k vpSalofA] B A e}
HBae DB 5 2016), 715 <4t & EE(Kim KP 5 2016) 2o oS Hyow ol wE A £ dEZE f7)%
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o] elEH oz gilet HIE Hylow, 53] 9Y ek do}
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ABTS 2}z &7 &4 2 28.35+1.58, 1% A7
29.53+2.59, 3% H7k 36.83+2.58, 5% A7k 41.92+3.54
2 7% H7kE 50.24+2.75% 2 JEFATHp<0.05). At B
< A7Ke npEdle] 4§ ABTS glt)Zd &7 242 gz
o] 22.91%, 3% 7] 38.98%, 7% F7Fx-0] 78.23%2A]
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Table 8. Sensory test of madeleines prepared with the addition of peanut sprouts powder

Peanut sprouts powder (%)

Measurement
0 1 3 5 7
Appearance 6.10£0.74D% 6.30+0.67° 5.90:£0.74° 5.50+0.97° 5.00£1.15°
Oder 5.70+£1.42° 6.50+0.71° 5.30£0.95° 5.2020.92° 4.80+]1.48°
Taste 6.10+0.74° 6.30+0.82° 5.40£0.70° 5.20+1.03° 4.30+1.42°
Texture 5.80+0.92° 5.80+0.92° 5.3020.82° 4.90+0.88" 4.50+1.18°
Overall acceptability 6.00+0.82° 6.200.79* 5.70+0.95° 5.40+1.07° 4.00+0.94°

D Mean+S.D.

? Different superscripts (*"°) in a row indicate significant differences at p<0.05 by Duncan’s multiple range test.
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