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Abstract

The objective of this study was to In this study, we assessed the quality characteristics and antioxidant activity
of soymilk containing various concentrations(0, 1, 3, and 5%) of Nelumbo nucifera root powder(NNP). The moisture,
crude protein, crude lipid, and crude ash contents of the NNP were 8.69%, 25.31%, 7.31%, and 4.01%, respectively.
When the concentrations of NNP added to soymilk were increased, the moisture and crude lipid contents of sSoymilk
were of moisture and crude lipid contents decreased whereas ile crude protein and crude ash contents were increased.
according to content of NNP. To analyze Qquality characteristics such as , solid contents, pH, color(L, a, b), viscosity,
total polyphenol content, DPPH radical scavenging activity, and sensory properties were measured. When the
concentrations of NNP added to soymilk were increased, sSolid contents, viscosity, total polyphenol content, and DPPH
radical scavenging activity of the soymilk were significantly (p<0.05) increased with increasing content of NNP, whereas
pH, L, a, and b values of the soymilk were significantly (p<0.05) decreased. SFrom the sensory evaluation test results
revealed that , soymilk with 3% of NNP was ere the best among all the samples studied. The tTaste and flavor of
NNP was shown to be more favoredbetter than the control (without NNP). Therefore the These results of this study
suggest that NNP is a good ingredient for increasing the consumer acceptability and antioxidant activity of soymilk.
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2013; Park et al., 2005b), &7 (Ham et al., 2005),
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Jeong, 2005), =8|~ ETZF(Lee et al., 2006), &t
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(Liu et al.,, 2010). HZole A2 7|54 F4AA
A2 Hriek WH(Kim et al., 2002), ¥#(Park et al.,
2005a), A7]"(Yoon & Choi, 2008), dH(Kang &
Yoon, 2008), =5(Park et al., 2008), 2% (Bae et al.,
2008; Kim et al., 2011b; Liu et al., 2010), =(Park &
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JTHKim 1996; Ma & Huang, 2014; Shin et al., 2004;
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FDAE Fehid 43 A €5 LDL-ZU2HE 555
w37] wiitel] AP IHE A =5 T Al
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2006).
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52 ARgSElcE @Alsl AdEel AR DPPH,
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7. SAHIX2|
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(Brookfield Viscometer, Brookfield Engineering Labs.
Inc., Middleboro, MA, USA)E ]85} Kwon¥} Kim
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QF ¥RSAIZ] & 725 nmelM| FFEE S35 EF
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of gt 2AES S73te] v, A & AR
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(Table 1) Proximate compositions of Nelumbo nucifera root powder

Samples Moisture(%)

Crude protein(%) Crude lipid(%) Crude ash(%)

Nelumbo nucifera root powder 8.69

25.31 7.31 4.01

(Table 2) Proximate compositions of soymilk added with Nelumbo nucifera root powder

Samples" Control 1-NNP 3-NNP 5-NNP F-value
Moisture (%) 82.97+0.457% 80.80+0.26" 77.50+0.50° 76.00+0.50" 154267
Crude protein (%) 4.84+0.04" 5.20+0.02° 6.12+0.02° 6.54+0.02° 2857.59™"
Crude lipid (%) 1.7120.04* 1.5120.01° 1.37+0.006° 1.34+0.01° 195.69™"
Crude ash (%) 0.430.02" 0.490.003" 0.52+0.003° 0.62:+0.002" 16438

1) Control: no Nelumbo nucifera root powder

1-NNP: soymilk added with Nelumbo nucifera root powder 1%(w/w)
3-NNP: Soymilk added with Nelumbo nucifera root powder 3%(w/w)
5-NNP: Soymilk added with Nelumbo nucifera root powder 5%(w/w)

2) Mean£SD

3) Different superscripts (a-d) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

sekokok

4) p<0.001

—_

-NNP, 3-NNP, 5-NNP&= 717} 5.20, 6.12, 6.54%= <1
B bl whet folH o2 F7eirk(p<0.001).
e 22 L71%%05, A2 29 37 e
51%(1-NNP), 1.37%(3-NNP), 1.34%(5-NNP)Z =
WU} I B /e froldog Sokth(p<0.001).
S| Eo 272 0.43%%3L, 1-NNP, 3-NNP, 5-NNP
Z}2} 0.49, 0.52, 0.62%= oI #2t 7l wke} &

o] 02 Z7IeHCHp<0.001). i Ruke] Zehulul

BNl
X

—_—

oo loorr BNFl

16.53%¢]1 ®Fd, 1-NNP, 3-NNP, 5-NNP:= 22} 19.37%,
22.45%, 23.72%02 AT =L H7lgFel we foldo
2 F7FF(p<0.001), w4 Z2(Jeong & Kim, 2015),
o} B Kwon & Kim, 2015), 2<¢HKim et al., 2014)

A7F i Aok vRIAR A i gkl
5 AP hFo] STFehs ARl pHE
6.55%3131, 1-NNP, 3-NNP, 5-NNP+= Z}Z} 6
6.37= A B 7kl whet foHoR Haskdlrt
(p<0.001). Liu (1997)= B2yt A28 F-5= pHr} =
Aol 717ks- 6.5-6.80]%1 0, #e A7} FH(Kim et al.,
2014)2] Aol E dlzT TR pH 6.72 & JF3
Hl2sgk Aaol2eh. Yang et al. (2007b)e] Aol Wl
=& citric acid7} &2 ko 2 5o ¢J 2™ malic acid,
succinic acid, acetic acid 5 §-7]xto] ShgElo] gtka
ste] o]& fi7like] o] pHE B Ao AztEct
el Aes WEQl L2 iR 78.570|30,
1-NNP, 3-NNP, 5-NNP+= Z+Z} 73.00, 69.47, 66.382|31
a1, A%l agke ZFz} -1.15(Comtrol), -1.32(1-NNP),
-1.37(3-NNP), -1.81(5-NNP)o]2l1, BA%ol bghe 2}
7} 15.81(Comtrol), 13.96(1-NNP), 10.32(3-NNPP),

7.67(5-NNP)Z L3, agh, bk &7 2 2% 7kl

- 242 -



i=]
SR

w2} frolH o 2 7HAsltHp<0.001). € o A
H(Kang & Yoon, 2008)7} A 7|=(Yoon & Choi, 2008),
=(Park & Choi, 2009), A ¥E(Park & Kim, 2010), 5
7](Lee et al., 2011) AF-olrM= AL & sheFo] 57t
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Kim, 2015; Oguntunde & Akintoye, 1991; Wallace &
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S04 2 B TR 249 A B 4
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&
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2
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(Table 3) Solid contents, pH, Hunter's color value, and viscosity of soymilk added with Nelumbo nucifera root

powder
Samples D Control 1-NNP 3-NNP 5-NNP F-value

Solid contents (%) 16.53+0.35°% 19.37:£0.32° 22.45+0.05" 23.72+0.23" 438337
pH 6.55+0.01° 6.49+0.002° 6.41+0.005° 6.37+0.008* 385.57""
Hunter’s color

L value 78.57+0.04" 73.00+0.02° 69.47+0.15° 66.38+0.20" 5093.72""

a value -1.15+0.01° -1.3240.003° -1.37+0.02° -1.81+0.01° 2356.19""

b value 15.81+0.01° 13.96+0.02° 10.32+0.14° 7.67+0.03° 7579.09""
Viscosity(cP) 38.50+0.50° 41.17£1.04° 44.00+1.00° 54.33+0.57° 216.08""

1) Samples are the same as shown in Table 2

2) Mean+SD

3) Different superscripts (a-d) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

4) =% p<(),001
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o A2 22 A T o dEsE d9e v
& 172.33 mg/100ge]em, A & ko] 7l

w2} 1-NNP, 3-NNP, 5-NNP+= Z}zh 178.00, 220.83,
254.67 mg/100g= fro]Ho=  F7FeFITHp<0.001).
DPPH radical 4272 &S 71.00%%]1, 9 B2
SleFo] ZVgholl wlel 1-NNP, 3-NNP, 5-NNP& zHzh
76.00, 83.67, 89.00%% fHeR ZUlEITH
(p<0.001). TN = slEslgtEoe] thg Fh=of 9l
o] & DPPH radical 271%5-S VERET], e T
375 (Ma & Huang, 2014; Jeon & Park, 2015)9|4 %= t}
ol slsshiige] glom, AR ek she] 2
Aol 22 A3 eI Bae et al.(2008) $3-
A dSEESEAA A2 H7F el ulEEke]
DPPH radical 27%°] &7}t stgon, =3t &
& Ao A H=3gHE(Hu & Skibsted, 2002;
Lee et al., 2007; Tsuruta et al., 2011)3} &2k} &3 Hu
& Skibsted, 2002; Yang et al., 2007a; Lee et al., 2007;
Jiang et al., 2010; Huang et al., 2011; Zhao et al., 2014)

of oielx] mmste] B e} ge Agolgith wat
Jung et al(2011) QoM A2 S A7 25
e} AP sk} o1A) o) AgHzke] FEow,
Lee et al,,(2012) dA7olMe A2 FEES 371ek B4
Ego] A A7k oA Hgked] ok Aol g
Zo| gafolela st olmmol Fhol
A7k AL F v siekE s ST '5“@}“
= Ueklo] A7IRE 5t F- Ask Aol a3t 3l
= o= Aztdd.

J

o e g

4, BSZAL

<Table 5>+= AZLHES 71 7ol TssAtkel o
g A2 vebd Aol Fho] e, o, By
A, &), o, Akl 7|F3 %)M, 3-NNP7} 71 =
She=tl, Fre] AL TP HT} 3-NNPh I-NNPE fro
Ao Z =9k31(p<0.001), 1-NNP9} 5-NNP, 5-NNP<} uj
Zaro] ol Ao|7h it wke tiEwrTh O &
o Ayl BE fo]do g =9k0 m(p<0.001), 1-NNP2}
5NNPE= fold Aol7b gIdich Hdze dxz=a

5-NNP+= {217 Abol7} gl ot 3-NNPo} [-NNP+=
o)F o2 EITHp<0.001). Tl thETHT} G2 B
H7RE 25 o)z om =9kow(p<0.001), 5-NNP<}
INNPE Frel3 Zfol7h fI9la vzl 713 Wikt
2)&2 izTHe} 3-NNP7) fold o2 =9ka1, 5S-NNP

= frolg o g Yhth(p<0.001). Hukgel 75w thx
w37 5-NNPE  #<# Aol7b gllort, 3-NNPg}

I-NNP+= f-9)4 02 =tH(p<0.001). ool A3l= &

o 8o F A ] g BES 3%AE kel A
o] AeldA 71s 7|37} =of nlgAE Ao g A7t
o)
V. 2o

£ drellde a2 2EE 37HO, 1, 3, 5%)%

(Table 4) Total polyphenol content and DPPH radical scavenging activity of soymilk added with Nelumbo

nucifera root powder

Samples” Control 1-NNP 3-NNP 5-NNP F-value

Total polyphenol
content 172.332.52%9 178.00£1.00° 220.83+16.75 254.67+4.16" 59.04™"

(mg GAE/100g)
DPPH radical scavenging 71.00+1.00° 76.00+1.00° 83.67+1.52° 89.00+1.00" 14356

activity (%)

1) Samples are the same as shown in Table 2

2) Mean+SD

3) Different superscripts (a-d) in a row indicate significant difference at p<0.05 by Duncan’s multiple rang test.

4) wERE p<(.00]
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(Table 5) Sensory properties of soymilk added with Nelumbo nucifera root powder

Samplesl) Control 1-NNP 3-NNP 5-NNP F-value
Color 3.63+1.0197 438+0.49° 5.75+1.11° 3.88+1.08" 23559
Taste 3.25+0.99° 4.000.73" 5.38+1.35° 4.13+1.19° 1576

Mouthfeel 37541.11° 4.50+1.14° 5.37+1.34° 3.130.78° 17.24™
Flavor 3.83+1.56° 4.88+1.08° 5.71+1.40° 5.13£0.99™ 9.06

Appearance 3.75+1.22° 425+123° 5.25+1.52° 2.88+1.08° 1465
Overall quality 3.38+0.88° 4.13+1.34° 5.05+1.12° 3.75+1.22™ 10477

1) Samples are the same as shown in Table 2
2) Mean+SD
3) Different superscripts (a-c) in a row indicate significant

4) #*x p<(.001

ERE
o} 8.69%
31%, ZAE 7.31%, J_ﬁlv:‘:
Z7Kgol nke} e
02 735 (p<0.001), =
o2 F7}sHH(p<0.001)
%Aﬂﬂ-ﬂm'ﬂﬂ&ﬂ
Fd=d(p<0.001) o]= ¢
1% 5 o2l 71 744
HQI}. 2] pH, Lk, agk,
FNEFE frolHoR Pash
T 7 TRl  Slesdes
AN ZHF A3t el Fhgl
=315HE3 DPPH radical A&~7]%5©°] 7o
==z HﬂMﬂﬁKOWH) e A
l=e)| ]L)Oﬂ/ﬂ 3-NNP7} 7} =%
s, Tl o, gl gaTEch 9 ¥ e
T frolHo g =9kon(p<0.001), oz}
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