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Abstract

The quality and antioxidant characteristics of apios (Apios americana Medikus) according to different harvest periods and steaming
treatment were investigated. The quality and antioxidant characteristics of apios were significantly different depending on harvest
periods. Total starch contents was higher in 1st harvesting period as 62.32 g/100 g than other harvesting period. The water binding
capacity and water solubility index was higher in 1% harvesting period as 228.65 and 11.29% than other harvesting period. The sucrose
and total free sugar contents were 3.64~8.67 and 4.49~9.54 g/100 g, respectively. Total polyphenol and flavonoid contents of apios
was the highest 2™ and 4™ harvesting period at 4.21 mg GAE/g and 611.11 g CE/g, respectively. DPPH radical scavenging activity
was higher in 1st harvesting period as 84.96 mg TE/100 g than other harvesting period, and decreased as the harvest periods were
delayed. ABTS radical scavenging activity and ferric-reducing antioxidant power were 43.81~47.89 mg TE/g and 231.20~264.07
mM/100 g, and increased to 50.58~51.44 mg TE/g and 342.55~384.29 mM/100 g after heat treatment. As a result, it is thought
that studies on change of quality and physicochemical characteristics according to cultivation characteristics should be preceded for
cultivation stability of apios.
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N E Holu, the 37 Aguct g o
ARz, HIEHY C, H]ElR] E 5o F53F A= dEA

11 ZAK(Indian potato)2 ¥ % o1 L A(dpios americana (Kang 5 2005; Kim 5 2014). T3 Hu|W X &ow, 1 EA,
Medikusy= o277t 42 B Lequminosae)oll & e, BAY, FA27] Sof FHo] Y= AR HaHo] 9
ol g=24 AHEo|th(Blackmon & Reynolds 1986; Iwai & CH(Wilson 5 1986; Wilson 5 1987; Okubo 5 1994; Krishnan
Matsue 2007). -2UztoA= 77| 5AF0E FHES HB 1998; Mazur 5 1998). £3] o}u] @ A= saponin(Okubo 5
AA A A= o] AT, BT SollA AAtE o] 1994)7} isoflavone(Ichige -5 2013)0] th S5 0] Q1o #jet
1 Uth(Kang 5 2005; Kim 5 2014; Na & Sim 2018). o}3] ¥ 75 7d3tet €% SYAEHE A4, g€ 2E 9 g9 2y
QA= I (tuber)S Al-&ote AHER FAAEL AET o 5o] B % ch(Krishnan HB 1998; Kim 5 2018a; Na & Sim
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2018). Kang 5(2005)2 of5] @ A5 Sfo] EYgsto] EARZL
E& /fdot] s ASEAGT A 7HsdS AES
49 F<¢oll mEsto] ek Aol =7Fo] Erhal B st
ek Ly oA o] @ A9] AlESHY A= B (Park
£ 2017), =4=(Na & Sim 2018), 2A| A (Park & Kim 2019) 5
o] FAWIE gt A7t Aol o] =of Utk

N2 ZAEE =Ygt Al oA FEo Slo] mEAl7],
Aef A1, Qe 7]7E 5] B Riolof] ofsf EHolu FE
9] FF= &7 W2l (Jung 5 2018) Ui Afefegol Sh=
A AL7E 94 A] FHojof Fhk(Kim 5 2018b; Woo 5
2018). 2HE-0] Ao Tt AFZE A 7o) M2 ¥ E
T 5] 4L 24T 23 4 9 gfgo] Aolsirtar
SFR oM (Lee 5 2006), HHF2] SFEAJoR 3ol mhg 4
FEA7] 59 Aol dFgFS W AoE BHIisttt
(Joo 5 2004). E3F upFA| 7] wHe} tfF(Lee 5 2018), &5
Z(Lee S 2017), $25=(Jung S 2018), SH(Kim S 2018b), =
F(Woo 5 2018) 59 & 9 o]3}e} E4do] Wslst= 20
B BIstlon], 870 wet 52429 A & 9
g/go] Aolstrta sk thKim 5 2018c).

webs] & AqtoA= 57 A4S FEE 95 ofg e
20] Al /S FHSE] SRt 7|2 AFE FEA7]

£ 24 9 it 4L EAste] Ul Aoyt 7t
FARY 712AEE E85t1A} oFYltt
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1. A=
£ Ao AR ot oA Aebd s AFoA =
LS 20210 AEbde Fob A o] =4 Fatetd
Hlo] Q o L A A LA AP EZH(QE 34° 58N, AT 126°
27E)0A A RS ARZ ARSI o2 2021 4
A 1790] AAZE 60x25 cm= 5to] mHESkl o, H&
= N-POs-K,0F 10 ad 8-12-12 kg AB[SHAH. A7)
L1119 189), 2x1(12¢ 159), 3x(1Y 199), 43}(2¥ 22
d) 5 430l AA oot 7|3k <t B,
T 4 F AR 13 8 A5 H 247 2115C,
838.7 mm @ 1,517.5A|7k0]9l.oH, 23} 48} A5 7k} 19.71C,
8622 mm I 1,681X]7F, 33} 43 A5 7Hz} 1745C, 876.1
mm D 1,890.947F, 43} 8 A|g = 247} 15.72°C, 881.5 mm
9 21144717t 0 2 ZAME| QT 31 Al5= AEE &

A& A|AsE 54 AX(FDTA-5050, Operon, Gimpo, Korea)
5o Vibrating sample mill(CMT Co., Ltd., Tokyo, Japan)Z &
asto] 4C JAaro] AstHA AaE ARHESHIH EST,
SAA O O EAS Lot 1A AES AAT BARE

rl

©)

£ tj&3F @ 7] (MCO-10E, Maruzen, Gimpo, Korea)= 2037t
Hejsto] AL FAAZ U Baolol 248 A2
2 Argalsih

2. olm|2Al| ZESEM 24

53407 @ ZAA o] whE ob o x0] BT, 48
=4 59 248 24 ol esd] § AR L
Total starch assay kit(K-TSTA, Megazyme, Bary, Ireland)E ©|
&3to] A BA RSt SAA S 2 x5
243 A& 100 mgof] 80% g 0.2 mLE {7Fsto] &3t
St &, thermostable a-amylase solution(300 U/mL, pH 7.0) 3
mLE 715t = oA 67 5% wutstaA HHSAIF
o}, A-2olA 3087+ WZHAIZ] WEZelo] 200 mM sodium
acetate buffer(pH 4.5) 4 mL2} amyloglucosidase 0.1 mL(20 U)E
AH7Fsto] 50T 24=Z(DS-23SN, Dasol Scientific, Hwaseong,
Korea)of Al 302 5%t BHSAIRT Whgo] $RHE AlaEe
100 mLE 8353 25 mLE F ol ¥HE2](1,500xg, 10
)3t A5 0.1 mLE 5l GOPOD reagnt 3 mLE 3
7F5ko] 50°Cof A 208 S9F HES-A]Z] & UV spectrophotometer
(Thermo Fisher Scientific, Waltham, MA, USA)Z 510 nmoj| 4]
FHES 24590 BEZUE gucoseS AH831o] AR
W & A& g5 AESHAL, S ¢/100 g2 &2 #7513
T}(Han 5 2022).

ol 9.0 SEAYE ZHL B AR | go] TR
40 mLE ERFstal 147 WRHeE & =0T 1,500%gol Al
AHEDS F5dS AASHEH. IHE MR FAS
Skl AAdE A= FA(g)elA A= A= FA(9E
Hi3L A2 A& FA(g)oll Hiet WE-g = A4St Kim 5
2018b). -GN HEH-L2 HHTH AlE 1 g 30 mLY] F7
TE FAAA 901 T 2o 3023t 7HEst AT A4
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3= ATAE 2T IFEY P
(Solubility, %)

oo

QB T WHEY B ()x100

(Swelling power, %) A& A& FA(2)<(100- &%)

FEAZ|E ofml o] FIY AP UPLC(Acquity
UPLC H-Class, Waters, New Castle, DE, USA)Z E45}3it}.



Vol. 35, No. 6(2022)

A

2

St A|Z9] 75% ethanol 7}5}0] sonicatorZ 40Cof|A] 1

b 22513 3,000 pmel A 2087 GAEEIsto] A1l
20 im syringe filter 0]7}5}0] BA§ A2 A1L31%
. Column BEH Amide column(2.1x100 mm, Waters)= A}
stelom, HE7]= RIDE o|-&s5to] EAI5H3I ol 54
O Acetonitrile/Water = 70:30%(v/v)O. 2 AA51H1, §&5&
0.17 mL/min, Y 1 uLE 3stgon, FFE0ZL
fructose, glucose, sucrose, maltose(Sigma-Aldrich, St. Louis, MO,
USA)E AH8steic

o i

lo oo G omlo > Az

3. olmeal & E2|s ¥ E2fR0|E & 2

FEA7] 9 FAA Y| TE ofu A9 HsdR 9
radical £2AZAS 2AI5H7] Sl AT Al=E F5H]
80% Of|EH-2(Dacjung Chemical & Metals, Siheung, Korea)2 2
1 homogenizer(HG-15A, Daihan Scientific Co., Ltd., Wonju,
Korea)Z HASIAIZ] &, AL0)A 24A17F B9 AGEE
(Wise-Cube WIS-RLO10, Daihan Scientific Co., Ltd.)3} TF=
47T, 1,500xgol| Al 1087t QAE2|(Sorvall ST-40R, Thermo
Fisher Scientific)o}1 A2 F ol -20C Yo E3
SHHA B4 ARE ARESISITE FEE0] Heh 3 E29)
9 Zehuio]t YL Kim S(018b)] HHOR BA
st & ZEHs gFe FEE 50 ulo 2% sodium
carbonate(Na,COs; Sigma-Aldrich) -89 1 mLE 73t & 387
HFX) 5kl 50% Folin-Ciocalteu reagent(Sigma-Aldrich) 50 nLE
7FekoiTt. 308 &, W9 FEE S 750 nmo A £
st9al, FREAQI gallic acid(Sigma-Aldrich)E AM8-5to] 7
FALS 2590, A& g £9] mg gallic acid equivalents
(GAE, dry basis)= UEIH T & St oot b2
Z5 250 plof] £%<5 1 mLe} 5% sodium nitrite(NaNO,;
Sigma-Aldrich) 75 pLg 7}st tg, 55 % 10% aluminum
chloride hexahydrate(AlCl; - 6H,0; Sigma-Aldrich) 150 nLg 7}
oto] 65 ®FA5tal, 1 N sodium hydroxide(NaOH; Sigma-
Aldrich) 500 iLE 7}sfl 11& & ¥H8H9] 3= 32 510
nmol| A &5ttt EEEARQI (+)-catechin(Sigma-Aldrich)
£ AFgsio] AL AAeIA0H, AR ¢ 5] g catechin
equivalents(CE, dry basis)Z WEFATH.

g 1x

4. OHI|RA9| radical 27H&A 3 FRAP &M EX

FEA7] E FAA O] IE ofw] @ A9 radical AAE
/2 DPPH(1,1-diphenyl-2-picrylhydrazyl, Sigma-Aldrich) %
ABTS(2,2'-azino-bis-3-ethylbenzo-thiazoline-6-sulfonic acid, Sigma-
Aldrich) radical 2~A4&4S 4319 tHKim 5 2018b). DPPH
radical 274242 0.2 mM DPPH €%(99.9% of|gh=0] &-3f)
0.8 mLo| A& 02 mLE 713t 3 520 nmof|A] 308 o] &

Uit ot e 0] 87|19 SAA RO WE FE 9 RIS 447

BE FAXNE ZA5H9.0H, trolox(Sigma-AldrichyE 0]-85
o] Al& 100 gd mg trolox equivalent antioxidant capacity(TE,
dry basis)Z HEHS}A T ABTS radical A4 Z4d2 ABTS 7.4
mM} potassium persulphate(Sigma-Aldrich) 2.6 mM< 1% &
QF tanof WA|ste] ABTS gol2s FHAIX & o] &
735 nmol| A F3F= ghol 14~1.57} H =5 ofjghZ = 545}
of ARESHRITE 314 E ABTS &4 1 mLoj| &% 50 uLE
7¥sto] Fg=o] HSkE A4gs] 30& Fof A5t oH, A=
g3 mg TE(dry basis)® HE AT} Ferricreducing antioxidant
power(FRAP)= Benzie?} Strain(1996)2] HlHoj| wlz} FRAP
reagent 180 pLoJ| &5 30 UL, SHF5 90 uLE 7|5k] 37C
ol A 102 &S ¥HEAIZ] & 593 nmofl Al FF=E 574513
T}. FRAP reagent:= 300 mM sodium acetate buffer (pH 3.6) 2.5
mLE 37CoA 7%t & 40 mM HCIZ £3)%F 10 mM
2,4,6-Tris(2-pyridyl)-s-triazine 2.5 mL2} 20 mM iron(1l)
chloride(FeCl; - 6H,0) 2.5 mLE 7}5to] A zsl9ich E2EH
2 FeSOE AH8atol A 100 g B4 BT

5 SAHEA

LE HolE«= 33] o] WHE SAstlon, Ba+iEd
A2 NI Eg @olx ATHE IR TP (Statistial
Analysis System; version 9.4, SAS Institute, Cary, NC, USA)Z ©]
2olo] o517 A (Duncan’s multiple range test)}2 A A5}
on), 7} BHRE 7h0] VA EHFLTHWoo 5 2021)

=}

z4a} 9 p=El

Kl

1. TEAP| & SAAZI0 M otmlea0] FEEY

ofml e Ao F AR FUFS AT 27} Table 13} o]
A7)0 Tt §o]2 Q] AolE Hols ACE YERHL
o, SAA wHAE {FHQd Aol HER|IH
(p<0.05). F A& FFL FA2 A8 B 13} £Z7 A]
ZoA 62.32 g/100 g0 7 E3kaL 2HA7] 7 dojd
= fFoHoR Faste TS BACH(p<0.05), SAAE
o WetAE 2 A7k gls AR Yy

A7 o] @A) R 54 Table 13 Zo] 48
Al710] wet §-214Q1 ZolE B om, SAA| o mtA]
= RFOAQ Aol g UEhGIt AT HE YA =
Aol FREAY ARHE F29 Fe ST AoE(Lee
S 2020), 24 A3} FA2 AR BY- 13 23 AR
A 228.65%2 71 E AL FEA7L DojdSE foHo
2 FAFAI(p<0.05), FAAE AR B9 306.87~325.62%
2 SAAE & foH o It +2 2% g2 AR

TR AsHdE oujshs Aoz AR PA o] wE
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Table 1. Total starch contents, water binding capacity, water solubility index, and swelling power of apios according to

different harvesting periods and steaming treatment

Steaming Harvesting Total starch contents Water binding capacity =~ Water solubility index Swelling power
treatment periods” (/100 g) (%) (%) (%)
I 62.32:+0.72*% 228.65+1.748 15.53+0.60" 11.2940.48*
Raw ond 60.63+0.56™ 222374317 17.63+0.23" 10.80:£0.17>4
sample 34 56.90+0.45 199.32+1.02°® 20.20+1.00° 10.82+0.30%4
4n 48.83+0.298 197.13+4.12% 19.53+0.57"® 10.3340.32°4
I 61.65+0.34" 323.78+4.11° 19.87+0.67°* 6.40+0.03*8
Steamed ond 62.80:£0.39* 306.8743.41% 19.77+0.95%A 6.70+0.17*®
sample 31 54.48+0.15% 323.35+1.23 26.03+0.06™ 6.07+0.05%®
4n 55.75+0.20° 325.6242.13% 28.50+0.60** 6.06+0.03°®

D The 1%, 2™ 3" and 4™ harvesting periods were harvested on November 18, December 15, January 18, and February 22, respectively.
2 All values are expressed as the mean+SD of triplicate determinations. Means with different letters within a column (**harvesting periods
or “Bsteaming treatment) are significantly different at p<0.05 by a Duncan’s multiple range test.

Y FEo] B25F EoM=tl(Woo 5 2021; Han
2022), SAA ol whEt AE YRte] Mg oz FUloh=
o2 AZAHY. Lo £EA77F DojdeE Fo80
2 Z7Fol 0M(15.53~20.20%), SAA ] & FYHo0= F
7¥el= AT B GTH19.77~28.50%, p<0.05). LT A A
gof whet A4, A4 5ol oI Eo] opdaAalt 854
sk §&0] 71t HilEo] Oom(Han &
2022), A o] g} ofm] @ A9] RI=7} F7IeE Ao R
AEn. BaE2 AR FER A=A 11.29%2 =7
Uepgton, =3kA] 710wl 3988 HAchs FFS B
ATHP<0.05). SAA ] & W-EFHL 6.06~6.70%= F-A 2]o]
H|o f-9]& 0 2 Al =Tl (p<0.05), ol= SAA o] ot
2t AR 29 WstE SEATE | SUlsto] A Ao
2 A7 Bego] wo S£EI HE Jate] HgtE o]
7ottt AZ 9u|ehH(Kim 5 2018d), o]= A& &5k,
B, drot Iyt BAE 7H D AR B U2
A7 We] wpdExo] Fret Ao 3A FFE Tt
(Woo 5 2021). whetA] $=87]A] 9 FAFA E]of w2 ofn Q.
29 £EANE, 8o E BaYo| Xo|E Hol= AL
FEA70 wheh HEQ] 20t o] 2, 14 £l
tt27] fEog AgzrEct.

A7) 9 SAA o] TE ot @ A9] FEd S
A% A} Table 29 o] F94< ztolg YER Tt
(p<0.05). Fructose@} glucose TS FLX T o)A Z+ZF 0.25~
037 9 0.14~0.22 g/100 gO.2 e} T ZAH o= Z
7+ 021~0.28 @ 0.14~0.22 g/100 gO. & 2 x}o]Z Ho]x| g}k
O, maltose g FA et FAA oA 22} 0.37~0.40
9 0.55~1.06 g/100 gO. 2 ZAH 2] & S0 07 Zr}el=

> ol

AO2 YEPGTHp<0.05). ofm] @A 0] 5 732 sucrose
E Yegon, FAZ e FAA A 27t 3.64-8.67 U
3.63~8.82 @100 gO 2 FZA|7|7} AojdLsE [foj¥o=r
7ot AEFE EAthp<0.05). & G99 o £ 77t
449954 9 5121022 g/100 gO.& 23Hx|7]7}

=
S Tl F7HsHE AL o e.a7h o] glo.
Axo] Bajwo] F2i Tl S7ksHe o= Azt

2. TEAD| Y SKEA2(0] K2 olm|eAl| & E2[H=
gl Zpig0|E a2t

FEA7| 2 SAA E o] 2 ofm] @ A9] F EE|Hs U
ZEtHolE S B4 A Fig. 13} Zo] 84179
el {9431 ZpolE Kol ALE Yehgon, FAFA
of et o1l 2ol E YE AUHp<0.05). & E2i
= AFFig 1Ay FAEY AL 232 83 Al5oA
421 mg GAE/gO & 71 w=9tom, SAA T AlR9] 5L
3.11~3.24 mg GAE/gC. &2 & A}o|§ Hol|X] LUt & &t
Hl-o|E gFeK(Fig. 1By FA 29 A% 4215 83t A=
oflA] 611.11 ug CE/gO & 7P &qkon, SAA gt Al =9
739 24227-388.86 g CE/gO.& 4312 4315l A|27} &=9F
O, FAAY & FeFo] FAsHe A OE YT
o RE HE SFEL 2 TAEAES Uetd=
2 A Ao m(Woo 53] QFEAtolofU ],
B, E9HE, 7R ¢ S § SR kolEE
o wet FASEY T} P+ T TS BEEEE %
oz daA 9rHMiddleton & Kandaswami 1994). T3t
o] AuiAl7], AR F, 81171 5 Aol whet
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Table 2. The free sugar contents of apios according to different harvesting periods and steaming treatment

449

Steaming Harvesting Free sugar contents (g/100 g)
treatment periods” Fructose Glucose Sucrose Maltose Total
¥ 0.25+0.00°% 0.19£0.01°® 3.64+0.07* 0.40+0.058 4.49+0.12®
Raw 2nd 0.25+0.01°* 0.19+0.01%* 5.14+0.05" 0.40+0.02°8 5.99+0.05
sample 31 0.28+0.01%* 0.22+0.01* 8.45+0.03"8 0.400.053 9.35+0.06™
4n 0.37+0.01** 0.1420.00°" 8.67+0.24** 0.37+0.04"® 9.54+0.27*4
I 0.21£0.01® 0.22+0.01°* 3.63+0.08 1.06+0.04** 5.12+0.06"
Steamed 2nd 0.2240.00°% 0.14+0.00® 4.91+0.04® 0.55+0.03% 5.82+0.03
sample 34 0.284+0.01** 0.22+0.06"* 8.82+0.03* 0.9120.06" 10.22+0.14*
4 0.2620.03" 0.2120.01°* 8.10£0.01°" 0.92+0.03"* 9.48+0.03"

" See the Table 1.
2 All values are expressed as the meantSD of triplicate determinations. Means with different letters within a column (**harvesting periods
or “Bsteaming treatment) are significantly different at p<0.05 by a Duncan’s multiple range test.
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Fig. 1. Total polyphenol (A) and flavonoid contents (B) of apios according to different harvesting periods and steaming

treatment. " See the Table 1. 2 All values are expressed as the meantSD of triplicate determinations. Means with different

letters within a column (““harvesting periods or

multiple range test.

ah4g3o] ggol
2006; Kim 5

2005; Kim &

FaegE

ZJolE Hol= Ao 7 AdEA JQtHKim 5
2018¢). kA ok @A) Al
A HRE 95 AMAY, B L $84]7] o g

o) Wst A7k BAY o8 e

3. $EA7| U SXPXEI0) 2 OHH|2AC| SHASIEA
AABO] PSR AE F A ABE AL 2

A ol AE &
S8 A 9

A radicalof 95t 515 JAA|A AT} =

982 SHrh(Kim 5 2001; Kim 5 2018a). 4=

A7) 9 ZAAYo] T2 obr] QA0 DPPH % ATTS

radical A&7

IS =

B4 24 23} Fig 29} 2ol
2 9949l Aolg Hol:

Aoz UEon,

b E 99129l Kol E b gitp<0.05).

23A17]9]
SAA o

o AAFoI5S 2%

AL H(Nieva 5 2000y E=

A% AGHIL Y

5291 Trolox?} ¥ 3l

ABsteaming treatment) are significantly different at p<0.05 by a Duncan’s

DPPH radical 4~

Ebdl A3} Fig. 2(A)2t Zo] FA 2|9 A 1AR 85t A|
E7} 84.96 mg TE/100 g &2 7} =9tom, $8A]7]71 4

|48 fodog 7

ASte AR BT, 29

uha} 73.22~97.60 mg TE/100 gO.2 Go]H oz Z7l5t9ict

(p<0.05). E3] 332 2H A5 F¢

48.89 mg TE/100

gollA SAFA 2] & 97.60 mg TE/100 g2 &2 A Z75H3
ol Al ABTS radical®] &4%7} gASHA0] o3 oA 5]

o rr

Aol 7122 /= ABTS radical 244 (Kim 5
5743 23 Fig. 2(B)°t &o] FA 9 B

2009)
43.81~47.89

mg TE/ge] W92 Ao, Zx4g T 50.58~51.44
mg TE/gO 2 foldoz Jrlols AFS EATHp<0.05).
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Fig. 2. DPPH (A) and ABTS radical (B) scavenging activities of apios according to different harvesting periods and
steaming treatment. " See the Table 1. ? All values are expressed as the mean=SD of triplicate determinations. Means with

different letters within a column (**harvesting periods or
Duncan’s multiple range test.

FRAP 32 Fig. 31} Zo] 29 A% 231.20~264.07
mM/100 g0 & UERgon, 2212 & 342.55~384.29 mM/
100 go.2 [-9]F 02 Z7151 th(p<0.05). &A1 7] o}
QA 0] ARSI E3 ARSI R} v A 2 3147
of we} JFE W Ao AT mHEkA] ofm @ A9
el H FEE oiAE AuiAGgE B4 4 47 B4
< Fgote] et duke A Aot AuES A
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Fig. 3. Fermric-reducing antioxidant power of apios
according to different harvesting periods and steaming
treatment. " See the Table 1. ? All values are expressed as
the meantSD of triplicate determinations. Means with
different letters within a column (*‘harvesting periods or
ABsteaming treatment) are significantly different at p<0.05

by a Duncan’s multiple range test.

ABsteaming treatment) are significantly different at p<0.05 by a

33k o] fY48S Bt & HE T2 &l (04248,
p<0.05)%} & G2 (-0.8535, p<0.001)T} F-Of At
AE Hetddoh 224382 &t H9| 4aH0.6315,
p<0.001), FEH = FO] I TA(-0.9579, p<0.00)E H
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T T e Y A (0.7086, p<0.001)yE HSQ1
ot & EduE e ETEol=F Ao AH0.59.6,
<001y UEHQOM, ABTS radical A7ZH(-0.8691,
p<0.001) © FRAP E4J(-0.5341, p<0.01)T}= F.O] A4
£ Byt & ZTtH L o|E $t=R2 DPPH radical 27 2H4
(-0.8085, p<0.001), ABTS radical Z7ZJ( -0.7725, p<0.001)
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p<0.01) % FRAP &4(0.6651, p<0.001)2= o] JHHAE
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FAE 2 H0.8100, p<0.001).
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Table 3. Correlation coefficients among total starch content (TSC), water binding capacity (WBC), water solubility index
(WSI), swelling power (SP), total free sugar (TFSC), total polyphenol (TPC), flavonoid contents (TFC), radical scavenging
activity, and ferric-reducing antioxidant power (FRAP) of apios according to different harvesting periods

Factor TSC WBC WSI SP TPC TFC DPPH ABTS FRAP
TSC 1.0000 0.2488  -0.4248" -0.0402 -0.8535"" 00100 -0.1654 0.1887 0.0806 0.0818
WBC 1.0000 0.6315™ -0.9579™" -00184 -02870 —02725 0.0540 0.3276 0.3094
WSI 1.0000  —0.7204™ 07086 -03649 -0.0946  —0.1733 0.2410 0.1964
SP 1.0000  —0.1799 0.2508 02185  —0.0629 —0.3051 —0.3241
TFSC 1.0000  -0.1318 0.1109  -02040 -0.0198  —0.0469
TPC 1.0000 0.5906™ -0.1866  —0.8691"" -0.5341"
TFC 1.0000  -0.8085™" -0.7725™" -0.6928""
DPPH 1.0000 0.5546"  0.6651™"
ABTS 1.0000 0.8100™"
FRAP 1.0000

NSNot significant.
Significant at p<0.05, “p<0.01, "p<0.001.

F= Hth & Euls T2 242 YT ARoA
421 mg GAE/gO. 2 714 =qton, & EdtH o]t 3k
422 R A|RA 61111 pg CEgR & 7MY =Uth
DPPH radical AAZAL 132 583+ A|E7} 84.96 mg
TE/00 gO.2 71 %900, 231A]7]7} Zoja5g 8o
o7 A5} ABTS radical AAE/d2 43.81~47.89 mg
TE/g] HYE2 2A= o, =242 & 50.58~51.44 mg
TE/gO & o407 F7lol= BAFE Hth FRAP 27442
231.20~264.07 mM/100 gC 2 UEgon, ZXAg &
342.55~384.29 mM/100 gO. 2 & o7 Z7I5t}. oAt
o] Autof| A ofm] @ A0] Auf| oHY SHEE 5 AujA S,
1E 9 FgA7] 5o OE £4, o3ty EA4 ®¥gt 5
A EAde] et AE7F A= ojof & Ao FZHETt

B 100 =254 YA LAY NS : PI015334)
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