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Abstract

This study evaluates antioxidant activity and quality characteristics of noodle adding domestic apiose (Apios americana
Medikus) powder at the ratios of 0, 5, 10, 15, and 20%. The moisture content increased as more apiose was added while
the pH decreased as more apiose was added. On the other hand, water absorption ratio and turbidity increased as more
apiose was added. The L value decreased while the a value increased as more apiose was added. In texture, the hardness
increased while cohesiveness decreased as more apiose was added. As a result, the overall preferences, the appearance,
aroma, taste, and texture were the best when 15% apiose was added. In quantitative descriptive analysis (QDA), it turned
out that brown color, bitter taste, delicate flavor, hardness, adhesiveness and chewiness increased as more apiose was added.
However, crystallinity, spreadability, flour flavor, springiness decreased as more apiose was added. In principal component
analysis (PCA), it was found out that when more than 15% apiose was added to the noodles. Antioxidant activity increased
all for total phenolic, flavonoid contents and DPPH radical scavenging activity as more apiose was added. Collectively,
it was noted that the preference, antioxidant activity and quality are the best when 15% apiose was added to noodles.
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M B s40] FHAWA vZE FAOR 2B Azt ATh
(Kenmochi 5- 2015). SFAISFo A 194]7] o Q=] o}
ob] 2. 2 (dpios americana Medikusye Bollg7i7l 94t mal@old & Asl] Alztete] Al EgAER A

AQl Fte] G2y AEEA et Aok vl she] Buska YlthKenmochi 5 2015). FolAE 100 ¥
‘ofml o ZAPET Wol FEA Yom, e BRI T ARE Ar)s4 AEow FEuwonA AREA AL
29 JER o] Mo YFNS| FAo= ol o]gEg A Azkste] $euet delom e A 9
B AZo|thKim 5 2014). o] 9. A% 174714 Bollglsh  THKim 5 2014).

of 2 o|YIAEE B3l HOE HuhE o, R v]F) ofu] @ A= R & A At BolE7|E A85h=T,
AE710 = 23 gakgdo] oA 1Ft A 8FER A AL vlal] Tl A2 267} WAL, leucine, isoleucinem phenyl-
7HAE QlAgukz] Rslthrl 19809 o|28 Pkl ¢ alanine, threonine, valine 5] 4= ofu]|iil XY E =3t
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HoltK(Yangcheng 5 2016). 3L, ofu] @ A= BrpdlE T} 2]
ol A HIEH C, Z, FE 5ol FHH S0 AAL
auh B2 Fofl e g LezE 4% AlFo|thKim
T 2014). E3] Ql4toll o] 9] %l saponin(Okubo 5 1994)
= HZS A Fofl Wo] E0]3lE genistein(Krishman HB 1998)
59] isoflavone(Ichige 5 2013)2 thF -3l QlojA
o ¥ 75 7SR oty EF S 2EE Ast @ 4
g3 24, A A g ol avpolztal BaE g}k
(Krishman HB 1998; Kang 5 2005; Kim WY 2014; Kim &
2018).

o|e} Zo] FFAH LR LTl oM 2 AE ToFF &9
7FSAEL R dstee AlEEe] e FHOE Wl B
IE Y, ol ot A7t mFuhy Bl X Y RE
H M HA F7], =W, ¥ T2 Hol vh5o] Hon
(Yangcheng 5 2016), o5 %' ¢joll= dEo|A= AAU &
At H71E Sl cheret we® Zejsiol 83 gekKikua
£ 2011). 22} SOl E ofmese] oot Aeiehy &
ol Pet AFEL o] BuH L YA, olF AEo )
Welee AF5e Ao Bg Ho| gk 53 FolAls
ot @ A7} ERIEXA] Gut HX| grobA AR =7}t wf$- Zo
W, ohul e A% JHgAEOR AU A ATE e 3
23 oIt ofn 2 BEl U AFRE ofv)ese] 4
% 54 9 A 75 A(Kang 5 2005), obrl2.20) HFHE
B(Kim 5 2014), o}m 9 A 0] 3Rk EIHKim WY 2014),
FF AT obr] 0 2 AR o|5F8HH EA(Park & Kim 2014),
w5k of o Ao A ofn @20 A ZHA EINChoi S
2017), o}#] 2. A 9] 3}t B W tyrosinase A3 £ ¥HKim S
2018) 53} 2ol opwle.x0] Qo E U 7)5A0] B A
So| QREOR ofueAS HELE AU AT ok
A5 7Kg A71Y(Park F 2017) &ofl= fith

T AACA 7H BE Eol He USE A8 A=
2 3=9E0] 4 Y Ao 2(Chang 5 2017) A2y =
27} 7tst7] izl =4=of F(Chung 5 2005; Han & Han
2011)e]t} @ nj(Kong & Lee 2010), 22| (Ha & Park 2011) 5
3} o] FFH EREEF o2}, =2)(Hyun 5 2001), Fxo}
(Seol & Sim 2017), WEZ(Bae = 2016) 50| #H T2 o
< =g AFE0] 22 5] Bol HuHy itk 53] =34
of AR T& Yo WiR RE5% ddS HES 5
UL, BT AT 7435t FulE 7] w2l AlFolA] &
e Qe AW Folle AR AR F7HRE Yol vhe
F4Eo] e Ho|thHan & Han 2011; Lee 5 2014). &4}
AR} vtk EAS 7HAIHA Foll E913lE isoflavone
ZHAAL QoA GFHoRE L3t ol o AE F42 )
et A Y dafstE = Al=E2 AE Ead vt gl ofe

S ofg e H7F 49 4 54 845

2 AFolxE St I 7154E 7 ot e A9 =
W A BEE 527] YA d=elEe] 7MY A
S0 W7HE Al ot e AF H7tsto] Abs B &
As4e Boshsc
VAT

1. MExE

2 A7l AE Rt olrl oAk WRRE 9T B
SollA] 20189 39 AT AC 4] F AT ~70C
9] W% 37 (NF-400SF, Nihon Freezer Co. Ltd., Tokyo, Japan)©]|
YE A7) otn e A5 A AZX7|(FDUT-8606, Operon, Seoul,
Korea)ol| AZ3t t}2 E4)7|(FM-681, Hanil, Seoul, Korea)o]|
Zro} 60 mesh ¥ZF"A|(Testing sieve, Chunggye Sanggong Co.
Ltd., Gunpo, Korea)2 A|ZA3dte] -70C 2] W50 RsH
A AgZ ARG o]9of ZA| ol AHEE AMEE
%2 E(Samyang Corp., Seoul, Korea)1} 4~3(Sajo Hapyo Co.
Ltd., Seoul, Korea)> A& AU wpEO|A F¢Jste] AR5}
At

2. oim|ea B2 &It = M=
otu| @ A B A7} 4= Kong & Lee(2010), Lee & Lee
(2011), Seol & Sim(2017)2] AHATEL Fasto] =}
Au|AE S St EEISHAAL, vidH] = Table 13} At
W] oful o BERE 7R S0 AR ge 7
5 dx2doem AAste, 97tRe ofules £S5 0, 5,
10, 15, 20%(wiw)e] ¥ &2 A7tste] BRE Az
o] B 250 g3 AL SRS 95 mLo] 23 3 ¢ §3
3 o} AW 7](HR2365/04, Koninklijke Philips N.V., Seoul,
Korea)of| 4 827 W53t $of F£7= 1.60 mm, 22 3.50 mm,
Zo]= 30.00 cm?Ql AYH(fresh noodle)S A Z3}HTh.
Z 29 (cooked noodle) ™ 20 g2 500 mLe] = &
(98~100C)oll WL 487t 4F2 Fof Ao AAA E2+= Y
HO

=715 AAst Ao AMEskAT

Table 1. Formula for the preparation of noodles made
with apios powder

Samples (%)

Ingredients (g)

0 5 10 15 20

Wheat flour 250 2375 225 2125 200
Apios powder 0 12.5 25 375 50
Salt 3 3 3 3 3
Water (mL) 95 95 95 95 95




846 UA4A - 4714

3. 2 B pH A=
SE e A oA $EZ%7|(MB45 moisture analyzer,

Ohaus Co. Ltd., Zurich, Switzerland)E& AFg-3}o] AL 5
¢ 33 uhE Zgslel BEgro yehh

pHe} Gt 2elw 20 gof 487} e 2552 Frlsto]
2 7]|(PT-2100, Kinematica AG, Luzern, Switzerland)Z 15,000
rpmof| A 387 FASHE A7 Fof o X](No. 2, Whatman
plc., Kent, UK)Z &]1}3}o] pH meter(FiveEasy Plus FP20,
Mettler Toledo, Schwerzenbach, Switzerland)E AFg-3}o] 4.2
oA 33 W 24T oS FIRe Ferdth A= pH
274 Zo| F2 o | g& T E GEA(PAL-SALT 4250,
Atago, Tokyo, Japan) 2 33 ¥HE 235}e] Ba#zke Tk

M

=4
Foo] ZYBHS BAS] o] Az 2w F

=3 to] =8 T <4=&(water absorption ratio)x}
Xu] HAE (volumetric expansion rate)S AFE3IE I, B
(turbidity) = 2 2] -2 2T L ojo]o 2 25HrHChung
% 2005; Kim & Jung 2013). =8 4582 z2|Ha A
TS 33 vHE SA3 5o o5 o] Altsto] Btk
= Tt

Water absorption ratio(%) =

Cooked noodle (g) - Wet noodle (g)
Wet noodle (g)

x 100

2] PHEL 500 mL A2 6] 300 mLe] FF
ST 20 g8 AR RelWE 247 go F71sHe Be
75 33 wEste] SYShA, thet 2ol Aol B
e Pk

(ETI A

=
o]

Volume expansion ratio(%) =

Cooked noodle (mL)
Wet noodel (mL)

x 100

Sl AW 20 o8 B B4 427 40k AR AR
e zelolg ooy Wket the R F5) UVVIS 2
I A|(V-530, Jasco, Tokyo, Japan)Z 670 nmoj| A &L =S
33 whe Zgelo] BaAgho ek

5. M

AEE 22w 20 g8 AEGC] A B H AR
(Colorimeter CR-300, Minolra Co., Osaka, Japan)= LZ}(light-
ness, W), aZk(redness, A T), bZk(yellowness S T)-S 33]

=4 EFIYEIA

HkEsto] g7t Sl BatghE 7H3AAL AL(color difference)
€ o] Akl ofsto] AEstTh 71719 A 8
AH3t 3 v A a(standard plate)2] L, a, b gF2 Z+2; 97.1,
-0.27, +1.980] %]t}

AE = J(L=1) +(a—a ) +(b—b,)?

6. 714N ==z

71AA 222 28 H 20 g plateo]] S3Fal, A4
o2 HEQo] Bo A7 24 7](TA-XT2 express, Stable
Micro System Ltd., Haslemere, UK)2 ZA3}4Hth SAZ AL
TPA(texture profile analysis)2 242 AE}sle] 27 5.00 mm
9] Y% probe plungerE ARE-5}o pre-test speed 5.0 mmys, test
speed 3.0 mnys, post-test speed 3.0 mm/s, distance 3 mm, trigger
force 5.0 g&] 2AS 2 7 = (hardness), 524 (adhesiveness),
X 8] A (chewiness), B3 AJ(springiness), -5-%] Al (cohesiveness)
= 103] ¥hE Z4ste] FAgS otk

t g A
Foi gk oAzt
AL BRI AR %
£ AAE TsB7te 7%
7Hpreference evaluation)?} 7 3F2 HAFE A (Quantitative
Descriptive Analysis: QDA) 2.2 U3=0] 24 o] A 3PstH =1,
A EoA HeB7E e et 2HS 24220 g o
3-8 FolH(AF 5 em, &©| 4.5 cm, YA F 3.5 cm)]| Ho}
HEZ AlFsHEh ojnf Alzof gt HAo] Y=g Wi
A 23 A A 22 AlRZFEAYME 71 #7135t
£ 59, H7F Al 4SS dE ¢ s BN 2 e
A AlFstch

713 %= H7}= @]THappearance), F(aroma), G(taste), 2]
Z(texture), AHHA Q] 7] & = (overall preference) 522 Ui
o 9 Ao R 7SVt 2E4E w2 HAFE FES
stttk A HAREAS o B4 oA 2 E(brown), &
™ A (crystallinity), ¥ 2] AJ(spreadability) 5-& H7}8} 3L, o
o] EA-L Zul(salty taste), 28k(bitter taste), 3+ SFu]
(delicate flavor), L7}= &Fu|(flour flavor) 52 H7}5lE o H,
Z A EAL A X (hardness), F-2H4(adhesiveness), BHE A
(springiness), & A(chewiness), -3 AJ(cohesiveness) 5 FH
7VtEE Stoich A HAMEAL 153 Ay or 747t
o W5 B4 N BT £L54E £E A48 EE
sholch. AFH RARAL Bo) B5H SAT AR
[e]

B AES Fof F=AE B4 (Principal Component

)
e N
)
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Analysis: PCA)Z 313tk & B gAY AFAGAN= <1
oAt sta A& 93 HRge AXHA AAISHA
THApproval number: SMWU-1805-HR-034).

™
0o

FARS) B

1) 79| &tst FE2 M=

Z2H 10 g F ko] 108] 2F2] 70% gk 100 mLE
7kste] 15,000 rppmof| A 3837 FAZE AF T JE 8]
(SI-900R, JELO Tech., Suwon, Korea)o]| 4] 25Co]] 100 rppme]
EHL 2 1A &3 T ASHE o 21X (Whatman No. 2)2
A A 5C o]3}2] YA(R-B141GD, LG Electronics, Seoul,
Korea)of| HstHA Aol AHESHAT

2) st M =X

Ak B2 F ZE|HEat & SetE o= 9= DPPH
Bz 2752 Ss9on, Zhzte] FAlst & BY &
AL o33 o] A5

% Zg9E T Folin-Ciocalteu HE& 583} =43}

ATHYu 5 2002). A& =ZH(0.1%, wiv) 2 mLo] 10% 2 N
Folin-Ciocalteu phenol reagent 4 mL2} 10% Sodium carbonate
8 mLE Y31 E3ste] 387 RESAIZTE AR ¢Fao
A 1AIZE A8 o] UV/VIS EFF=AR 750 nmof| A &
B s =2Astgtt FEFEZZ gallic acid(Sigma Chemical
Co., St. Louis, Mo, USA)E EEEZZ ALEste] = A
2 XL ZHATE B0 mg garlic acid equivalents(GAE mg/g ex-
rac)E 33 ¥HE SAstel 2 WRghe ek

ZF ZRELolE L DavisHE 343 Un & Kim
(2007)] BP0 2 ZRFATE AR 22H(0.1%, wh) 1 mL
o] 90% diethylene glycol 10 mL%} 1 N sodium hydroxide
(NaOH) 1 mLE g3 7stA £33t $of 37CoflA 147t ®E
SAIZ AlRHE UVIVIS £33 A= 420 nmof| A S3 =

S ofg e H7F 49 4 54 847

£ =439t EFTAL quercetin(Sigma Chemical Co., St,
Louis, Mo, USA)E EE2AR AHgote] S=d AR
ZA%t o mg quercetin(QUE mg/g extract) ©. 2 33] HME
27etol 2o BEke ek

DPPH 2Ht]zt £74%2 Blois MS(1958) W02 =43}
At} A2 F29H(0.1%, w/v) 4 mLe]] DPPH £H(4x10* M)
I mLE Y3 &35t A9 ehaxoflA 3023t 3| & UV/
VIS BB EAR 517 nmo| A FFE=E S48t AR M7}
3} Bz FRw Aol WHE)R sh 33 1t
B zgsje] de WS vehhoch

9. SHEA
RE A3 Ao EAEXA = SPSS for Windows 24.0
(SPSS Inc., Chicago. IL, USA)S AMg31glon, AR50 T
 2E AY 2RSS 33 vHE ST Ao YEY
ek ZF A2 7HY] oA ApolE BASH] sl ddEA
£ (one-way ANOVA)S 95% A1E] 2ol A $3191, A
& 7boll 94 Zo)7h 92 7 -F-oll= Duncan®] th5H ¢ Al
3 H(Duncan’s multiple test) 0.2 AT E A S st A|R 719
Apol5 HAFsITh

AFH BAHEA A= B3 EAAE BHUeR A5
B4 549 HAE aoste] Uelr] fsiA FEAHY
H(covariance matrix)& ©]-8&% F/JE BAZ 35t L5
2 B0 mhE NEES FE5HT 4% 242 XLSTAT
statistical analysis software(version 2015, Addinsoft, Inc., Brook-
yn, NY, USA)E ARg-ate] Hajsh9ict.

Table 2. Moisture contents, pH, and salinity of noodles added with apios powder

Concentration of apios powder (%) Moisture contents (%) pH Salinity (%)
0 45.99+3 65" 6.44+0.03¢ 0.16£0.05
5 49 45+3 87" 6.330.01° 0.13£0.05
10 53.92+1.86™ 6.27+0.01° 0.13£0.05
15 54.3320.75° 6.250.01° 0.10+0.00
20 57.4140.52° 6.16£0.01° 0.10+0.00
F (p) 9.262 (0.002)” 94.627(0.000)™ 1.167(0.382)

Each value represents MeanS.D. (n=3). Values with different letters (**) within the same column differ significantly (p<0.05) through

one-way ANOVA followed by Duncan’s multiple range test.
™ p<0.01, " p<0.001.
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45.99%2 7FAF Woral, ofu] 9 A 20% H7HLo] 57.41%2 o}
Hei Jrhgo] F7MdrE 3409 & FFE ke
AL &2 Y THp<0.01). & A4 ARggH ofm] o A& Hak
I Yrr2 o] $8 FeES 567%8t 1227%E ofu e AV I
7R R i o] WobA TWFR ti4l ol e 9] {7}
ol EoldrE I 8 FF2 Aaste AoE A4
st o), ofm oA M7t 49 S AR ot oA Tt
ZFol solgE S7tshe AL s Uyttt & 939 A1
ot FARSHA otm oA Habg H7hgh 7Y At(Park F
2017)9 A= o} o A Huk6.54%)0] H-7}FE(8.88%)E T}
T2 o] WobA ofu| e A9 o] FoldeE A7)
g O] i e Hadfjof shAIT 23] 7 TS 57t
St 202 Vet o] o] WrtRU PATIRE R 4=
o] FE ol e A9 Hrigfo] HojdpE ofues
7K AEEY & ol S7K AL oty el o
FHrE Aol 9 £ o7 S5 23 giEes
THGhang & Park 2005). o} 2 A(20.38%)<] 4]o] 45
1] ZH2H6.80~7.00%) 0] H]sH oF 3u] F Alo]d &
w7] mjEo(Choi £ 2008; Kim & 2014), ofm] @ A
A7ygol EoldaE 9 v YA & &
Fgo| F7tst IS AR 2HY +& AT F
7¥te Ao wrhdch

pHE o}m] @ A 0% H7HEo] 6442 71 E=9kaL, ofm oA
20% 7o) 6.1622 7P ot ofuj e A ko] Hrier
o] F7}eF pHe st A2 2 UEhdth(p<0.001). &
At A AREEE ofm oA BEgul W7hE9] pHE 5713
5952 ofu] e A7} W7FEHET pHYF R7] wjZof W7HE o
Al ofg @ A5 J7VEE F409] pHYF Rolx]e ALe® #
crEth ofm e A BE-E Mg A7|Y A (Park 5 2017)
NME ofm e AE WAVLIE tiAl H7eE 27|99 pH
7b RobA A & Aol Aot fARE AatE B o
gt ofm] @ A 9] W2 pH= HAES 7HpE5t 33+ 9

o
Jo

Mo oo ot e o i Az
12 ol ol o
S rlo Mo

Lo

=4 EFIYEIA

AL w8 ZAt] F4o WIS A HA T ol
A7) o] 2AZHE ABAZ 4 AchBae 5 2003, Seol &
Sim 2017). Ut & A7) 7| A1H 22T HFH BAR
4 Aol A ofu] 9 x9] Hlepo] HoldsE F4o] Aw
7t Z7kstel WAL Faste Ao® ey, 7|5E B
7 A= ofm] oA 15% H7FE9 713 =7 7HE w2 AL
2 Uehba ofm e 29] drleke] ZrksteetE 24 pH
7t wopr A 227 EQolu} 7| mwst AFEA e Ho
2 Atz Hr) o]2)3t AT EulE BukKim 5 2015)0]L}
HA Z(Kim & Jung 2013)& M7t FeoA e ol &2
= 71845 pHe Wolx A, 23|18 Ay 244 7|8

= =oM= A2z YA BAR 9] W pH7L 549
Z A 7o) mA= P2 U AR HekHET

AEl olm 9 A 0% H7HEo] 0.16%2 7H =¢ka1, o}
Q224 20% HA7E0] 0.10%= 7H Rola] ofu] @ A H7laFo]
7S 309 4rrt Aashs A2 UEARE A
7 b AHLE FoAQ Aol glojA] ofm] e A7 =
9 == AY FFE MAA Y= Ao woE

2. =59 =2I8Y

otul e A5 H7IRE 9] 2854 Aihe Table 33} &
o} 8 S48(water absorption ratio)= o}u] 22 0% H 7+
0] 61.98%= 7} WFekal, ofg @A 20% H7lEo] 74.87%2
2 7 Ehp<0.05). 1] A-E(volume expansion ratio)
o olm oA 0% H7FEO] 10447%2 714 Lok, o oA
20% A7Ho] 106.14%= 7H B9EOLE AR 7H9] 9]
Aol gt YuHH o Fao] o) WS AR A%
Wo] A%y oF3lE Uehls A B2 A ofu] oA H7tof uh
£ 2 BHE S AR U4 W) R Agelol oreke
AO 2 /g3t o (Cho 5 2014), A= Zhof| 9] BHE 2}
ol flolH o2l Rpe] Bu BFES ZAHAIA 2
A 71Z5EE ASAZIA g ASR AlRdr: Bi(tur-

Table 3. Cooking properties of noodles added with apios powder

Concentration of apios powder (%)  Water absorption ratio (%) Volume expansion ratio (%) Turbidity (O.D.)
0 61.98+3.60° 104.47+0.84 0.11£0.01°
5 64.86+7.12° 105.14+0.84 0.14+0.00°
10 65.28+0.73° 105.90+0.67 0.17£0.01°
15 74.2443.11° 106.02:£0.37 0.20+0.00°
20 74.87+3.71° 106.14+0.56 0.23£0.01°
F (p) 5.944(0.010)" 3.227(0.061) 63.177(0.000)™

Each value represents MeantS.D. (n=3). Values with different letters (*°) within the same column differ significantly (»<0.05) through

one-way ANOVA followed by Duncan’s multiple range test.
* p<0.05, ™ p<0.001.
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bidity= 2] Foll 1P| LUEL T 5 9
O olg A 0% F7IEo] 0112 7F @Fkal, ofgle A
20% d7kEo] 02302 ofu| @A H7lero] SU7tdS B
7} 2ol &= AL Z YERGTHp<0.001). Moon 5(2018)2 %=
o] gzt & AgEol 28 5 &5 gol &5t "
FZol SRt Husiglet, 2 Aoz ofmes
HA7Vgol 715 a8 S5 97 715t oty
Q20| Frto mE HEo E F5E STV AR a4
o] &< I & AUk

o|Zgt ot e A& HIMF STl WE I 7 e
I g Hake Aol g AR dA 27, i &
ZF 5ol Q¥E Aoz FHEG 2 dFoA AMERE ol
2 BHG.67%) B7HH(12.27%)0) Blsf & o] W2
Hol Ak, oy @ AS HUIEE S50 +E Y 1
T BT S7khs A oE Uyt ofye s 2Es
A7kt A71E A (Park 5 2017)9| A4 &= W7ERof H]3| =&
o] W& ofm e FHO Hrlgo] sojdE A7|Y
o it FFS 23] FTIsh= A= YEhbA 2 Aot
AR 23S YERth o|¢f Zo] ofu] e A9 ko] &
ofdes F49 +& dFY & 580l $78k= 3
A o|f 2= oty o] oaf E Aol dfe w2
T 2¥¢ges 8 F5Eo] 3R Aew F4sE
oh it o2 0] Aol ghpo] o 7 A
| 2718t S8 E4EE 271517 HHGhang & Park
2005). £3] o} 2 2(20.38%)= Hl® EAS 7H A&
(6.80~7.00%)1; ILF1H(8.00~10.80%) 8Tt ol LU7H
(10.8%)9} Bl = Alo] A o] oF 2~3uf F= @il
(Choi 5 2008; Kim -5 2014; National Institute of Agricultural
Sciences 2018), =& ZAgtHo] 243 E8A 9] cellulose2]
H] o] £7] HEof(Ogasawara & 2006) otu] X H7ho|
Solg48 F40] S8 AUAT T4l FAHE AL
2 o] FTKKye SK 1996). THL, ofs] 9. 229k Zo] 40|46
o] Be FARE WAR B4l F4o] Frhd o
o HolM a7k AR AUS UL eheto] W] T34
A Zota HeE 7R EdE0] gl Hol &5
E7) o2 4 QItKim 5 2007; Seol & Sim 2017). &
A=, AE A 27171 Ao 49 5 B3] 7F
FEol & Frdd ST A2 FAEHKIm 5
2012). ofg] A Ftmt ) AH-§ WrHEY AE AR =2
7]+ 3~20 um(Park & Kim 2014)¢} 47.5~56.5 ym(Shin 5
2014)2A] ofuj e A7} WILRHTE MR 7} 27]7}F A7)
TR ofn A% bl Lol 2E gojes 2
Feo] aEle] 8 Foo] BolAt Ao peiHt
T AR QAT 24 Eo] ALold F4o] wE

=
=4

rr

4

Rl

i

5o

o

S ofg e H7F 49 4 54 849

27)0] o] 12 GoEA] FolT HejE YR TP
2 355 4 NN g=E S7HIZE & AHCha 5
2012; Seol & Sim 2017). =29 1 E S & & =
7he WS A FoX 1L FAAA st 22
Z 4 )=1|(Singleton & Joseph 1965), = dAE & A7}
ZFol 715 =71 RELYAY, Hio] HA FoA
A F49) ZHZFE AN Ao LhekedthBae 5 2016)
SE 2 ApoAE obmes Hrlskl FUlRs 24
of 1A 2HZoIA SULE FaSAT, FEE F7ko
£ Ao VehgE, A% BARAAE Wl e
sh= Aoz UEhth 53] ot 22 15% 7t 9 24
471327 7P w2 A SR YEhA ofu e A0 H7IRF
o] FojUt e 9 AR 7|3 e ASHEHA| Y=
Ao woEh Al A, WrHRo] id o] ol
z22HY & F5EE 575 H=vl(Hong 5 2003), E
7HE Al G d ko] & RARE Il H7ISHA o]
= AEY FFEN oY, HegE FU16t o7 Fe
o] Z7FstA EthBae 5 2016). Kwon 5(2010)2 THajdl g+
o] & F HUE Ao WS B Fago| Z7he
o3 B e, obu 2 A(13.79%) = ZHRH3.50%)9F T
BH1.80~2.20%)°]l H|sf oF 4~8uff H = A JhFo] =2 H
o] 2|9k, W7F(18.70%)°] H]3 ofx] & 2(13.79%)9] A
ol oftt W Ho|ghA ofy e HUt w49 E F
&0] 37t AR AAZIHKIm F 2014).

oleie A3E FUstel ¥ uje] olvlo st AT
SR ges Agtee] 28 Aoldf S e HolX
o, whal ghgo] Wi Ay Aol A% Hopa W &
7lo] Q% 4olx) Fobn nF Lo BejEo] Zejde S
2 7M7) o2 wekEt Jei ofsl eavh B u
Zof o AE THHW HolHfel £ S8 AgYos
T4 e BN Zelgo $BE B2A) Fostel =
Pwe] 48 F4ge ARo] nls) F7lsHe Aoz Holu,
ob] 0 4 W7k Z7tol W Ru) Yago] AR 7he| Hol
7b g7 wjZell =9 AR YR FREo] Wi A
oSN A2 AR FHS AR S Aes
gesch, ok ofvles W7l Fae] BE F7hs 840
B4 vl YolA Bolk UR4o| FEE PoiA T &
U8 E 5 B Bl 4ot Aol ot = 4%

o} WS SER Hi Ro] $& Aoz AR,

3 Mz

ol 9 A8 H7IR F40 ME 24 ATH= Table 49} 2
o} MRS YRl LGS olm oA 0% H7kto] 77.82%
744 Bokork, bl o.s0) Wrlake] FAASE 4o A
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Table 4. Color values of noodles added with apios powder

Concentration Color values
of apios
powder (%) L a b AE
0 77.8240.74° -3.03£0.02° 14.92+1.55 23.39+1.48°
5 75.13+0.93° -0.87+0.20° 13.97+0.66 25.04£1.01°
10 66.9742.02* 0.66+0.20° 12.77+0.51 32.02+1.73°
15 66.81£0.30° 1.31£0.27° 12.54+1.67 32.14+0.44°
20 65.29+1.72" 2.03+0.25° 12.40+0.13 33.54+1.67°
F o) 55928 270.726 2.979 35.121
(0.000) (0.000) 0.074)  (0.000)

Each value represents MeantS.D. (n=3). Values with different
letters (*°) within the same column differ significantly (p<0.05)
through one-way ANOVA followed by Duncan’s multiple range
test.

™ p<0.001.

7o o= HA] 5% H7FE0] 75.13, 10% H7Fo] 66.97,
15% H7120] 66.81, 20% H7FL0] 65.29 £o 2 iy} Lo}
HAtHp<0.001). AN =S Yetf= agh2 0% H7kto] -3.03
© 2 7P Fokal, 5% H7FEo] -0.87, 10% H 7o) 0.66,
15% A7Hto] 1.31, 20% H7Fto] 2.03&80.2 ol e AE &
Ve AN} Z7F5HETHp<0.001). T TS
= b3t ofg 2 0% H7kto] 14922 7HE %3,
obm] 9 A 20% H7FRo] 124002 4R LrobA] ofm oA A
Fepol ZARAR Foe] bghe FASHEOL folHel 3
ol gitk F4o] MA|HCl A7 MEE LehfE AE (color
difference)= o} @A 0% H71E0| 23.392 71 Wekal, of
7.2 A 20% H7HE0] 33.548 ofm 9 A0 HyleFo] Zrba
22 220 M Aot AR A0 hekrthp<0.001).

919 Mw =4 Aspol 4 ofn @ 20] Hrlepo] Zrtas
5 HES L3 SN b Faskar JNEQ] aghe
S7Fhs Aoz Yegto, ojF A= bk Al Tt
$e1291 Afol7h glol oot FAE Wale] Fare
F7) b A2 Ve 53] ofgles FUe Wl 4
718 AF(Park 5 201NN 2 o] Aol fASHA
b oAB HIIUSS LGFE AAST, oG STl
Aoz et ol2iet oo A7t Fee] M WIS
3H91517] Sl obvles HEKim 5 20143} W7ol
A= (Shin 5 20145 A= B2} wjof ofu] e A9 Lgk
(84.08), azH(0.10), bzk(5.19)0] T7}=o] LZH90.18-90.81), a
ZH - 1.44~1.71), bZH(13.02~13.64)0]] ¥]3] LFL Lr1 gt
bZhe EobA] ofn] 0 AS WAR Al o] AZFRSE T
=& AJahso] Lghe Wb m, HMEel agkat FAES b
e ZAShEA Fae] A7 Wshh ol 9.4 7t vl

=4 EFIYEIA

dstel Z7lsRe Aom Amd
obl o A7} F4o] HE WSRe o] SolYt
QHEAIOlY Bz 43o] ofg AL ojAR L, o o)
Wrigo] 5714 Fool PrE 2ackn, AAEE 5
Aot} M LA Ui o Moz WslEe Aoz
AZ+E e} thal, Moon 5(2018)2 WO 8B 54 271
A grobxA okal st o, & AFolAl= oty
oA HINESE 7 F4ES VISR 238 Pr
Lghe gashs Aoz Uehi ol sl H7 571
& 43S Fao YR S0 FHE v1AA)
sl Aoz WekEt ofnlese] AERR o) 24
FKim 501412 of5] 9.2 Fure] A= Foliz 1749] 2}
4 B BeNS A ehEAlold T TRl Yo A4
Fedl, FEAlOP2 =gt Akst &4 Z2Ea 7] o
2ol oty A9 AMETL Ut ARpH T & 4 B
2 yeld Ao Z AR tHIeong 5 2006; Park 5 2007).
Al & 79 FAitst &4 AioA e ot e HTfol
Vs & Ev sy St eo|E FER ofye,
DPPH |z £2A5% F7Fshe AL2 Yebgal, A=
BAHEA oA Frgido] astAnt 2 == S5t oty
22 15% F7F =0 A 713 =Tt 7P w2 Ao s YE
%7] wfiZof ofu] @ A9] QFEAJoPT A AJEo] F4=9] &
THETE of e}, R4S 4T 22 714 FolE =80
2 Aoz 7jdidch

z

4. 71HN ==z

ot oA RS 7K 5429 223 57 2= Table
59} 7t} 7 E(hardness)= oFT] @A 20% H 7o) 742.95
N, 15% A7F2o] 60141 N, 10% H7}E 552.70 N, 5% H7Ht
486.84 N, 0% H7}at0] 38571 N <02 ofu] @ A 7}
o] F71E4E I A=t St ALE YEHTHp<
0.001). F-2}+Al(adhesiveness)T} 2 3] AJ(chewiness)2 ofu] & 2
20% FH7hto] -52.30 I3} 237.88 J2 7HF &9k, ofm oA
0% 7hto] -42.88 3k 188.16 J&2 713 Wolx] olm e AS
A7VEeE S49 B3 Aol S7tstdeu Al
ol FoH 3l Apol= ek €= 4d(springiness) ofv] 2
2 0% A7HE0] 0.80 mmo 2 7 =k, ofu A 20% A
7HE 061 mmO.2 7P Heko), Al Zho 932 Aol=
A2tk $-F A(cohesiveness)S oF] 22 0% H7FLo] 0.62
2 7P w8kl obu oA 20% F7hto] 0472 7H ok
otu] e X Hrbgo] FUIE 9] Sgo] sk A
© 2 UERGTHp<0.01).

et o7 S vk WrhR Al Aol el =

© BARE A HE 28 Fogol STkl 47t
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Table 5. Texture properties of noodles added with apios powder

Concentration of

Texture properties

apios powder (%) Hardness (N) Adhesiveness (J)

Springiness (mm) Chewiness (J) Cohesiveness

0 385.71+68.87° - 42.88+13.93 0.80+0.15 188.16+34.06 0.62+0.07°

5 486.84+16.49° -51.40+11.41 0.74+0.08 200.44432.22 0.55+0.03%

10 552.70+£13.19° -51.65+3.98 0.72+0.14 210.21453.28 0.5320.05°

15 601.41+29.39¢ -51.88+3.27 0.63+0.14 213.44+426.00 0.48+0.08"

20 742.95+24.77° -52.30+7.85 0.6120.21 237.88+84.75 0.47+0.08"
F (p) 92.898(0.000) ™ 1.359(0.272) 1.867(0.142) 0.921(0.465) 5.268(0.002)"

Each value represents MeantS.D. (n=3). Values with different letters (*°) within the same column differ significantly (p<0.05) through one-way

ANOVA followed by Duncan’s multiple range test.
™ p<0.01, ™ p<0.001.

R A i g ido] F7kstA "rkKim YS 1998). 18
U 2 AFoAE otg e Frkgo| soldaE & &5
&2 F7FHAIN &S SUbskA] gL, 23|19 A= 5
7¥eta SRS Hashs ALg YR o3l ot e
2 J7F =48 227 EAL ofu e A9] Aol gt
AR 22 & 27|17 8 dele g A H) ofye s
o] v 3 Ao]dfet A2 HE dAe & A= o
$rtte] YUY o7 AFY S8 FTES FTHIFIA
ok AR AR 22 372 FHo| A A vk FA4 A

H ugEo| 4olA Eatal FFH A kA £E ol:
ARE0] I BHA AAHHA ofu X H{7F 544
g 2859 = S7H7IAW, AR A7 A= S
sto] RAMIS S7HZ 4 tH(Lee 5 2014). 53] =5 W
Hol Bag A2 F4E 4 B4 S7HE S&ol 7
aFo] 2 Hr F7ist P WoAl= AL
2 AlrEY 28y 54 5o HES 338 HasHA =
Zlo] ARE|HA otu oA M7} 400 RAYN A F
7¥ste] 2| E 45 At 7t S HA L
F= AL Yol7| o ofu e A7 49| Fe HEW
T ote), A% fAE E80] He ALoE ALRETHLee
5 2014; Kang & Han 2015). o] &joj= 59| T A3} ojd
2o gEpo] oW A&, FA, ML FUtsta v
g4 Hdaste Aoz d#A JkKim 5 2002; Park 5
2003). Bae 5(2016)> A" =T Hrlgo] F7HE4E 47t
o] SR T o] WobA g©rgido] Ropxitia B
Fstgetl, 258 Wrtsol vls) dufEn opug oA Jh
Fol W& oty e A0 HrtE 49 SFH diiFo] fa
= g do] AstE= AR gwad) o]t ofm oA
HA7b Fpo] il haes g TAAA F409 2
< ABFAZ 4= 9 2 K(Singleton S 1965; Bae S 2016), o}
o 7t =49 7|5 = Aol A ofu] oA 15% FHIFEE =

o] 227 7|3 %7} 7MY B2 A0 E YEhA ofg e
15%7H4) A7kske R B9 2R ASATA ¥
F57h BT B AL YAEe] 23] F40] 2
FA7IE Fez A

o kw4

i

o

5.

=
0kl

S8}

1) 7|8= I}

otu] @ A5 H7IRt w9 7| S = H7t Aib= Table 63
2ot ofm e AF 15% H7eE F7t 93H6.657), 3H6.55
), BH6.55%), 221746.053), AREA Y 7] 3=(6.55%) ol
A A 2o 7E5ES 70 Ao vehdth

9]+ 7] & = (appearance preference)= oo 2 15% A7}
0] 6.658 02 713 E9ton, olu oA 10% H7to] 6.15
A, 20% A7FEo] 6.053, 5% 7o) 5.203, 0% A7)
4557 o2 o 7|3 =7F BYTHp<0.001). 59| &%
o HEsh ABAo] )¢ £ WO FEAold HaE 7}
A ofalese] Hrlero] Fao] S7FE4S Bl Lako] 71
233 AL agtel Z7hstel F4o] Aol B A2
o of=gXRA F4o I 7BEs} FeIE Ao
Atz 53] oty ox 10% H7hE 20% H7RES o
Nk P B9 obmlen 1% BhEE BUT SE
o 93t 7| BRI} £ o oA 10% o)At T4
WS ol 71 5% o] $& Aom wekHd:

F 7] % X (aroma preference)= O} 22 15% H7}E0] 6.55
Moz 747 =qron, ofm oA 10% H7hLo] 6053, 5% 2
7}20] 5.153, 20% H7FEo] 45574, 0% AH7H+0] 3.808 2
2 7P @3thp<0.001). £3] ot @ AF 20% o4 =420
A7) HE R 7SS AP 2 oo 0% W7t
23} W A% 2202 F 7|55} ASEL A0 ey
o} ofa] 2.0 4ol ol Hofskiz saponino] Foi3lol
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Table 6. Sensory preference score of noodles added with apios powder

[e)

Ul

HERES

of
o

35

Concentration of apios

Sensory attributes

powder (%) Appearance Aroma Taste Texture Overall preference
0 4.55+1.82" 3.80+1.28° 4.20+1.64° 4.50+1.70° 4.45+1.53
5 5.20+1.19° 5.15+1.26 5.30+1.38° 5.30+1.78% 5.55+1.39°
10 6.15+0.87° 6.05+1.14° 5.95+1.14% 5.85+1.13% 5.95+0.99"
15 6.65+0.93 6.550.99¢ 6.55%1.05¢ 6.05%1.50° 6.55£1.23¢
20 6.05+1.35° 4.55+]1 46% 4.15+1.18° 4.95+1.57® 4.60+1.04"
F (p) 8.509(0.000)"" 15.967(0.000)™ 13.351(0.000)™ 5.459(0.001)" 10.055(0.000) ™

Each value represents MeantS.D. (n=3). Values with different letters (*°) within the same column differ significantly (p<0.05) through

one-way ANOVA followed by Duncan’s multiple range test.
™ p<0.01, " p<0.001.

A QAT FARRE ol =T, Sl ofu] @2 20% o]
A7VstA = 2518 A4 HAZE AR EA F 715 =T}
e ER ofuleag 15% Arlehe Fo| % 7| EE W
& JANE 1% s Aoz Aaad.

ot 7| & = (taste preference)= oFH] LA 15% FH7Fo] 6.55
Aoz 7Moo, oty e 20% H7HEH4.155)2 oty
O 0% A7FEE208) T} ELS xoz 0t 7|52} 7}
& FATHP<0.001). Bt 7| S == FF 7|2 =9} upR7HA| 2 of
T oA 15% F7HEo] gholl gt 7|3 =7t o, o e
2 20% F7HES T ¥ 7S =7 7P WY ofj e
0% H7htEth 23]8 9t 7|3 =7t W2 Ao E Yergth
olzlat Ak ofsl ool o] Bojgliz £8tel A v
TLE ofu oA HTbEo] 20% ol STtk EHH A
QA 2502 Qlo) 9512 ofr] 9 A8 H7EHA S o
@Rt o 7557} dolx i Agrt et ol o
A% 15% 2715 Ao] Bt % 7| BES kol HHe| v
o= dohEoh

Z A7} 7] 3 = (texture preference)r= OF3] 2 A 15% H7M+
o] 6.058 22 7P EA Yehgten, ot eX 0% H7htol
450822 71 I YERGTH(p<0.01). Tigl, ofg] @A 20%
HA7HE2 495802 2% 7|13 =7t 7P Wt ofml e s
0% H7IT AR SF02 73e7) 7P W oz
Uebgth AR 227 24 Aol ofn] 029 H7}
o] o] Hold4S AEE 2715 S Fasis
A%S BGOL, 0|5 o= AR 1] ZHZ Rol7t A
UL, ot e M7 o] A F7P7F 2352 o]
A BRI Fe ALS PRt 22S FHA7= AL
2 getEch £33, ofu] e 15% H7kto] 223 7|3 =7t
S A0 Yehons F4o 247 7|EES &
ol7] SIIAIE ofnl 2B 15% A7ele Aol 714 £8 A
o=z Al

ZHEA 9] 7] & X (overall preference)= o}3 2 A 15% &7}
0] 655707 7P &9k, olu A 10% A7FEo] 5.95
A, 5% H7FEo] 5553, 20% A7HEo] 4.60F, 0% H7FLo]
4457 0.2 71 WA Uebgthp0001). mheba] o),
g, 222, ARHA Rl 715 Ao A ofm] @2 15% M7k
O 71357} 71 & Ao g UEPF OB E olu] 9 AE 5%
A7Vt Aol 79 7|2 =5 FolHA FH& FIAE
e 7P At i 2 ddEoh

2) M2 QAKEN

ofm] 0 A8 A7k Fae] HH HALRHQDA) BT
Table 73} Zrth =+4=2] 9] EAJ(appearance attribute) o] A]
ZA = (brown color)= of3] @ A ZFR} 20% A 7FEo] 10.653
O 2 7} =9k, ol A 0% F7Eo] 25082 71
RATHp<0.001). EZF, =2] T84 (crystallinity) 7} 3/
(spreadability)2 o} @ 2 0% H7}70] 9.408 1} 820422
71 =9Fa1, o @ A 20% A7o] 57043} 515702 7}
7 FATHp<0.01). ©]¢} Zro] ofm] @ A9 Y7ol F71e
£ 59 ZNET}E 78k AL otg oA Eo9le <o
EAJobd 8] go] F716H7] HE 2 Z(Kim 5 2014) A =0
A= ot @ A9 Hrieko] S E o AMEE F
7¥etal Wi st Aot dAst e, ofg oA 15%
A7t =49 Y 715 =7} 7P EobA ot el HbE <l
AT STk 7IRE STt B e AloE wd
ok

=+4=29] gFu] EA(flavor attribute)o]] A= 2Uk(bitter taste)}
T4t gFu(delicate flavor)= o} 24 20% ZH7}to] 9.55
A3 945402 7} &9, ofu] @ A 0% H7Fo] 2.303
1} 440802 71 FQkthp<0.001). E3F, U7FE 0| (flour
flavor)= o}3] 2 A 0% A7}Lo] 10.80d 0.2 71AF &9k, of
92 20% H7ho] 480802 74 WFTHp<0.001). BTk
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Table 7. Quantitative descriptive analysis of noodles added with apios potato powder

Concentration of apios powder (%)

Sensory attributes

0 5 10 15 20 F (p)
Brown color 2.50+1.96° 5.15+1.69° 6.85+1.75° 8.75+2.31¢ 10.65+3.11°  40.057 (0.000)™

Apparence  Crystallinity 9.40+3.60° 8.40+2.43" 7.10£2.17% 6.20+2.58" 5.70+3.68" 5.355 (0.001)"
Spreadability 8.20+3.72° 7.60:£2.56 6.35+2.20° 5.75+2.22° 51548299  4.111 (0.004)”

Salty taste 5.50+2.94 5.15+2.43 5.20+2.39 5.25+2.38 5.40+2.41 0.067 (0.992)
Flavor Bitter taste 2.30:2.13° 4.75+2.84° 5.95+2.01™ 7.75+2.65% 9.55+£3.619  20.981 (0.000)™"
Delicate flavor — 4.40+3.18" 5.904+2.73% 6.90+1.99" 8.30+2.34% 9.45+2.92¢  10.987 (0.000)
Flour flavor 10.80+3.07° 8.30+2.97° 6.60+2.23° 6.25+2.29% 480+2.72*  14.657 (0.000)™

Hardness 5.10+2.67* 6.40+2.60™ 7.202.39% 8.60+2.90% 9.85+3.75¢  8.143 (0.000)™

Adhesiveness 4.95+2 87 6.70+2.71° 7.65+2.18™ 8.504+2.43° 9.40+3.11°  8.147 (0.000)™

Texture Springiness 9.25+3.58° 8.7042.15™ 7.70+1.68" 7.1042.17% 6.20£3.30°  4.152 (0.004)”
Chewiness 5.60+3.08" 6.60:£2.62° 7.40+2.81% 8.90+3.11% 9.60+4.08° 5.292 (0.001)"

Cohesiveness 8.60+3.96 8.55+2.30 8.052.16 7.90+2.90 7.45+4.04 0.454 (0.769)

Each value represents MeantS.D. (n=3). Values with different letters (*°) within the same column differ significantly (p<0.05) through

one-way ANOVA followed by Duncan’s multiple range test.
" p<0.01, " p<0.001.

(salty taste)2 o} @ A 0% H7lo| 7H =9k, ofu e A
5% 7o) 7 Fteu, Al 7l #9144l Ael= §l
AUt ol Zo] ol e A5 H7IEFo| vl ste] 9] &ut
o] 7o AL ot 2 Ao Fo|E &5tY] At do] of
e A8 Hrigo] EojdE F7sr] HiEo|thKim 5
2014). E3L, ofu] e 20| o] HoldE 4%t Fn|7t
7k AL ofu 220 @o] 503l Tl (Yangeheng
5 2016)3} isoflavone(Ichige 5 2013) WEO 2 ofuj oA B
o H7} 478 ARPark 5 2017)HE ofwl @ 20] H7e
o] Z7FBHS et 0|7t FAFSHE A0 e B
Q7o Aol YAIssich. Tiek, ofs o) lagol 20%
oA Holubll HR AREYIS] B3 £9to ofmle 0%
ke $3 9 71 EES AshA7|BR o5l e A8 15%
WrAshe ol /14 £ Ao BerEt:

=40] Z A7 EX(texture attribute)ol| 4] 7 &= (hardness)2}
H 2L (adhesiveness) o} @ A 20% A 7o) 9.854, 94034
O 7 71 =9k, ofm A 0% H7lEo] 5.108 3} 49580
2 7 2bth(p<0.001). E3E A& A(chewiness) = ofx] @A
20% A7F20] 9.604 0.2 71 =911, ofu A 0% A7
0] 5.60F .2 71A WA THp<0.01). 2L} €2 AJ(springiness)
L olg @A 0% H7Eo] 925802 7R =9kal, ofg oA
20% H7FEo] 620822 713 Eth(p<0.01). ik, S3A
(cohesiveness)o]] Th3jA]= o] @A A7l F71d4=E 7T
astgont, A= 7kl fejHel Zol gtk 714K 27
3 2HONE olmes W] Soldas FEE 57}

SAHE olvlex Prwe] FNU4E Fase o=
UehbA gerd BAREA datehs 95 ghoteh 19
U AR 2% 2R BE BARA Axfel A R34,
Sy, HEA 5o 247 B4 obvl e Y] wet
A Fol7k gl AOR Lehgtar, ol 22 15% H7k 4]
227t 7= M B A0 e ok e H7h
ao] SojubtietE Am7} S7kske A 9ol 287t v
A po] mlulgh AO= AR Thk obl 28 20%
ol W7t HW esle 2% 71585} okl 0%
AT AR 4202 71580} AstEE o2 e
A obs] 2. 28 15% A7she Aol g £2 Ao Ba
Ak,

weh BeE BARA A0E Ft] B o] ofl e
29 Hrlego] Hold4s F40] ZAES} 2y T4
o, AE PAA, QAA B S/ SYAT Y4, o
% A, el S dashe Aoz wuEc

3) FAE =X

obul 028 7K F40) Bed S4T AR 7he) 4
e AW SSH YRREHoIN EAROR G
Q1 Aol7h gl wukah SIS ATt 10749 Ted] B4
of thal 2 Alme] WG A Este] FAE EAHPCAE
AABHATHFig. 1. AIFAEPC DIt A2FAEEPC 2)9)
g e ZHzh 92.71%8} 6.57%2 5 WE9] 99.28%S A
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Variables (axesF1 and F2: 99.28%) —G—}Q(}dt} EE?J’, X‘"Z -Er_‘(PC 1)‘4 o]:(+)‘04 o].sokoﬂ _(Hi];:—l_

1 EHE Fo B4 35 l oo, #2084,
Woke o), AR, Foe g 5L ok RetEgos,

a5 pringness

Fjour flavor

F2 (.57 %)

R (92.71 %) .
(a)
Observations {axesF1 and F2: 99.28 %)
apios 0%
.

| apios10%
apios 15%
.

apios 20%

F2 (6.57 %)

apios 5%

e E: ¥ - 2 [ 2 ] & ] 1
F1(92.71 %)

(b)

Fig. 1. Sensory characteristics of apios noodles by principal
component analysis (PCA). (a) sensory characteristics by
PCA plot (b) apios noodles.
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Table 8. Antioxidative activities of noodles added with apios powder

Concentration of apios Total polyphenol contents

Total flavonoid contents DPPH radical scavenging

powder (%) (mg GAE/g) (mg QUE/g) activity (%)
0 19.72+1.00° 83.73+0.83° 5.15+0.84°
5 247942 45" 86.80+0.48 21.7740.69°
10 23.8242.37 89.7142.89™ 39.73+0.54°
15 30.05+4.85° 92.7742.23° 46.23+1.714
20 34.26+1.20° 98.42+0.27° 50.09+0.43°
F (p) 12.827 (0.001)" 33.278 (0.000)™ 1156.355 (0.000)™

Each value represents MeantS.D. (n=3). Values with different letters (*°) within the same column differ significantly (p<0.05) through

one-way ANOVA followed by Duncan’s multiple range test.
" p<0.01, " p<0.001.
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