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Abstract

The purpose of this study was to confirm the possibility of using Korean purple yam (Dioscorea alata) as proximate composition,
material, and antioxidant activity. In the proximate composition of the freeze-dried purple yam powder, the carbohydrate content was
the highest at 86.67%, and in minerals, potassium showed the highest content at 1,765.69 mg/100 g. To study the antioxidant activity
of purple yam, distilled water and 70% ethanol were used as extraction solvents. The total polyphenol, total flavonoid, and total
anthocyanin contents were 1.3~1.6 times higher in 70% ethanol extract, than in the distilled water extract. As a result of ORAC,
DPPH and ABTS radical scavenging activity, SOD activity, and reducing power, the 70% ethanol extract showed higher antioxidant
activity than the distilled water extract in all results. As a result of freeze-drying purple yam and measuring antioxidant activity
by extraction solvents, it is concluded that purple yam can contribute to the food industry as a natural antioxidant and health functional
material.
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A AbAx(reactive oxygen species, ROS)= THARA of| A] AY B3E A= Fatet R o2 2-gRITH(Lee YR 2021).

HElE 20 AT, 2ol AR ) AEo] £4 $U5 A58 ok Dioscorea alatay= vF] T FFH A4}
of ol 7% U AL FANIE Ao FAA Yt B w Folue] AholrhZhang 5 2018). F= It

(Shim 5 2005; Lee -5 2007). o] 23t E/dAtAof oJgt AJA 4 ofdh X HQl FHoMAlore}t S, A& Fol 29 £X
A 9517 98] Ak A BRA 2 A A FASHA| 513l 1O ™ (Kwon 5 2010; Srivichai & Hongsprabhas 2020),
A AA FASAZE S AchHyun 5 2019; Lee YR AR Syl A A7) ARSI AFFA Zoto]
2021). 7157 AlFolA S8AAZTES AASH] Ao + mucin, allantion, choline¥} Z-2 7|54 AJ&o] thsF T
gHAESEA| Q] BHT(butylated hydroxytoluene), BHA(butylated FHo] ot B EAtH(Fang 5 2011; Liu 5 2019). £3],
hydroxyanisole), PG(propyl gallate) 52 A3l AT, A|E =2 AR @48 UE= QtEAlobdo] 3hiEo] /o
Y EA4Jo] H1E|o] B} QrAsty 73 AA JAkekA 9] o H, A Frlo] OFE AJobd-2 cyanidin 3-O-gentiobioside@} Z+
F7} o]FojA] 1 tHKim 5 2015). A FASHA = A& 2 cyanidin 7|40 2 L&A UTHMoriya 5 2015; Srivichai &
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Hongsprabhas 2020). A}5=2 Zul= gk, A F8A 5
I 22 goet Agdol A o (Kwon 5 2010),
SUlAE A=A o] tigt o]siehA 3 & G A=
oA & B3t Aot mEbA £ Ao A= A5 ap
FEEZ 7154 AEAYY AAE &8 V|RARE A
StaAF ApA Zhute] bR 9 21 dE EAsha, 5

812 geiste] Parst BHS AT
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b= 2020 FFAIONA 5=
Telsto] ARlof AFE3IgiTh A Hobs A4
= 2 ZAZ(MCFA 8508, llshin Bio
Base, Yangju, Korea)s}ith AXRE AFA Zuls Bajs}o]
A2 &, deep freezer(New Brunswick Scientific Co., Edison,
NJ, USA)] 58sto] AFg-alsict

Az guio] ket B4 24 98] 222 A2
Fon, 2&8ul= ZSFH59 70% ethanol AFE-3H3TH 2F
FA uh B 50 g2 A2 A0 "ot 22 20819
LS 71519101, 24°C9] shaking incubator(SI-900R, JEIO
TECH, Kimpo, Korea)ol| 4] 120 rpm, 24A] 7} 59F A2 wHHS:
S= 33 HHESto] 2543 A} AL 557I(NVC-
2100, EYELA, Tokyo, Japan)Z 5=}, T 2A7AR0l A=
B2 ARG 8ud 2 82 AERSHS VIR &

Absto] F8teict.

2. AE Al

£ J3Lof|&= Folin & Ciocalteu’s phenol reagent, 2,2’-azino-
bis diammonium salt, potassium persulfate, gallic acid, rutin 5
o qhksh Algo] AFEEIRlTh BE Aok Sigma aldrich
chemical Co.(St. Louis, MO, USA), Duksan pharmaceutial
Co.(Ansan, Korea), Junsei chemical Co.(Nihon-bashi, Tokyo,
Japan)9] 15 A|9FZ ARESEAT-

3. XIFA EOjo| YEtE 2y

SAAZE 254 Frke] Auk BHE AOAC2010)Ho]
Folo] RAsigon, 1, o, 2, 232, B
shg dere Peldth SRS Hod SEEH7I(MBS
Moisture Analyzer, Ohaus Corporation, Zurich, Switzerland)S
ol- 8ottt ZHHA-L micro-Kjeldahl A4 A, A
< Soxhlet’s &1, 2322 Aoy or 4313,
SeokE o 10004 7, 2, AR, 2359
TS AQdste AR ol-8sto] Aitsyith

= =11

F220] Pust B 269

4. X4 Fnofe| 513 gtek B4

A=A ko] 71 9Fg AACC(2012)9] W] &3}
o] ICP-OES spectrometer(OPTIMA 8300, PerkinElmer, Waltham,
MA, USA)E o]-&-3}o] 4519} AlE+= microwave digestion
system(C900, Ctrl-M Scientific, Cerritos, CA, USA)S A&-5}0]
F4] 2ofstdnt. AlE= 0.1 g& AF 5] teflon vesselof] &
i, 2% HAREH 3 mLe} SRFE gol 0% A &
microwaveo]| A] E-l5}A Tt 5] & AlZ+= 50 mL volumetric
Raskol] 43ko] BAISHC

5. & EdlH= & &3
% Z9E T2 Folin-Ciocalteu™ (Swain & Hillis 1959)
o= ZHot90m, gillic acids REEHDR ARGt A4

Sttt AlZEH 150 plo]]l £F4 24 mLet 2 N Folin-
Ciocalteau -89 50 ULE 715t & 387F ¥HSAI A §ESAIX]
Lolo]| 1 N sodium carbonate 300 uLE 7}5}1 vortexing3ttt.
Vortexingdt -8 2A17F 5F FAofA WAAZ] & 725
nmo]| Al SFE(UV/VIS  spectrophotometer, T60UV, PG
Instruments, Wibtoft, UK)S =435} mg GAE/g&E LUERY
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Lol 2 Davis HH(Chang 5 2002)0] &
FoH, nting EEELYE Agsto] AFAS
3t 5] AlAkstgct. Al ZH 1 mLo] 90% diethylene glycol
0 mL2} 1 N NaOH 1 mLE 7}3F H, 37°C2] water batho] 4]
IA7E B9t BESAIF T WHSAIX] &2 420 nmof|A] &8
g S5kt A¥2 33 vhEsto] Hdgh 9 2EHA}

= Torom, mg RE/gE HERHSIH.
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7. & oleAlold Ea 51
Z AEA ol =2 Hosseinian 5(2008)2] pH differential

1
methodof] &3}o] AFsSIAT}E. A|EY 0.5 mLof| 0.025 M
potassium chloride buffer(pH 1.0)2} 0.4 M sodium acetate buffer
(pH 4.5/ 27 715t} FFHTE 1 mLE 5H50] 510 nm®}
700 nmo A FFE=E 42 ST F SEAOND TF
L cyanidin-3-glucoside®] & &-33A|42(e=269,000M 'em ™ HE
ol g5t om, thet 2L Alo] uhe ArEster

Total anthocyanin content (mg/kg) = Ax MW x D x 1000 + & x V
A (absorbance value) = (A510 nm - A700 nm) at pH 1.0 -

(A510 nm - A700 nm) at pH 4.5
MW (molecularweight of cyanidin-3-glucoside) = 449.2
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D (dilution factor) = dilution ratio of sample
¢ (cyanidin-3-glucoside molar absorbance) = 269,000 M 'cm ™!

V = final volume of sample

8. ORAC(Oxygen radical absorbance capacity) S

ORACS: Ou S(001)¢] 342 WFstel AFstsict A
79 343 HFEZ9 A|eF A ZX+= phosphate buffer(pH
745 0]835}9 21, 96-well plateo]] A]F 25 pL, fluorescein
150 uLEs 7Kgt & 37ToA 30&7t incubationd} 3Tt
Incubation®] 4 ¥, AAPH 25 pLE 37}5}al microplate
reader(spectramax i3x, Molecular Devices, LA, USAYE o]-&-3}
of 485 nmolA] AAtel7] T 520 o)A B 2A0R
132 0tch 120827F fluorescence?] A S-S A5ttt 21}
Z-& AUC(area under curve)Zt 2.2 UERH & troloxS ]85t
A4l thIso] Uepyict

9. DPPH radical &7 &M A

DPPH radical A7 &4-2 Blois MS(1958) HIHH o] &5}0o]
215549t} A2 900 uLof| DPPH solution(1.5%10 ™ M) 300
ULE 7Fotal Wk § 3087F AofA HHAA]Z] AL 517 nm
oA FFEE SHcIAUh ARE F7I6HA] g2 tix2+9
FEEE ARESHAl o, o3t 22 AlE &S

DPPH free radical scavenging activity (%) =

(1 —Sample absorbance/control absorbance) x 100

10. ABTS radical 2&H
ABTS radical &7 E/d-2 Re 5(1999)2] -2 s}t

5l tE. 7 mM ABTS2} 2.45 mM potassium persulfateE:
’CI’; 5to] 16A17F 52t AolA RESAIA ABTS Ztiz-&
BgAZ. 2ttgol A4dE ABTSE 734 nmoll A &33=
Zrol 0.70+0.027} === PBS buffer®2 3]45t0] AM&5F T
AlZ N 100 pLof| ABTS' solution 900 uLE 75t & 734 nmo|
A FF=E SASHAH

gy =3

[‘lo]t m)«

ABTS free radical scavenging activity (%) =

(1 —Sample absorbance/control absorbnace) x 100

11. SOD(Superoxide dismutase) &M =3

SOD &AJ-2 SOD assay kit-WST(DoGenBio Co., Ltd., Seoul,
Korea)E -85} A3t A|EE= 96-well plateo] Eil
WST working solution¥} enzyme working solution % 7}5}o]
37Co|A 2087t incubationSF T} Incubationo] Ei F,
microplate reader(Multiskan FC, Thermo Fisher Scientific, USA)

AEd - Bl SFAEIUIBA

2 450 oA FFES 259

SOD =
{[(Apianki = Abianks) ~ (Asample ~ Avtank2)] / (Aplanki = Ablanks)} X 100

12. &2l2{(Reducing power) X

YL Yildinm(2001)9] Wol #sto] At Al
=9 2.5 mLo]| 0.2 M sodium phosphate buffer(pH 6.6) 2.5 mL
Z 7]-5}_1"’_ 1% potassium ferricyanide 2.5 mLE 7}ttt &
E2 50C water bathof| A 2087F ¥H3-A]7]31, 10% TCA
25 mLE 7hotgict. E3E0] 45 5 mLot SFS 5 mLE
E3et H, 0.1% ferric chloride 1 mLE 71519} HHE-ole
700 nm &304 S5 o, 32 FHE(OD)FeRE
Urebgiet.

mol'

ll

[

13. SHINEZ]

2E 439 BAEAL SPSS statistics(ver. 25, IBM Co.,
Armonk, NY, USA)E ©]-§sto] 33] o] S4stal H+ 4
RERAE 7otk 24 A4S 710 9004 SRl 9sto]
QU uf 2| EAHL A5} 31 Duncan's multiple range test 2 #-testS
AAISATHp<0.05), FE-8o0] T A4 Zule] A
Al ABEAS B0to] Pearson AR §24E 551
Uehg ik

MBI R 2N W 21D B
d

(p<0.001). B3 22 A7 o2 T3t om, 86.67%2] &
S UERQIE}. Choi WS(2012) Aol 4] S-ute} Zputo]
AN RE SAe 23, SIuket Auks 47 g43kE

Table 1. Proximate composition of purple yam powder

Composition Contents DW (%)
Moisture 2.830.15¢

Crude protein 5.91+0.01°
Crude fat 0.1320.01°
Crude ash 4.47+0.01°

Carbohydrate 86.67+0.18"

All values are mean+S.D. (n=3).
*“Values with different letters within a column differ significantly
by Duncan’s multiple range test (p<0.05).
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25.90%, 8.48%, THrRA 4.57%, 1.46%, A1 0.21%, 0.23%= L}
Byttt vk ©paE ool 7MY A ugkon, ol 1t
9] FZo] AR 1520%F =3staL 17| wizo|etar 7=
H(Kwon 5 2010).

F7142 SR 78S AAT UHA] JEo s g5
20l Fdgaoltt. 4 & BAhA] B a5k, REEA|
AT o] 9] AF7F 8= 37 5T A% 28F5
o] YEPHTH(Kim 5 2014). 2L A4 uto] 77]
4 o B4 A= Table 29 2ot A4 Zvto] ZE-2
1,765.69 mg/100 g, Q1 236.60 mg/100 g, T 1H|< 79.65 mg/100
g, Zr% 31.52 mg/100 g, FEF 29.06 mg/100 g, & 447 mg/
100 g9 3FFS Btk A5A = B7d 5 25 O
o] 7P =A Yehon, Suket Arte] 714 B4 2
oM & g Tgo] o F714do) Hls 7Y =4 UEhd
2& A = AATHChoi WS 2012). o] ZF-2 o]
A A}, 4t - dZE] BY fA, Az @ukakg, A
9] 5 ol @Y FAl 5l A, T3 BHYAES
g3t Qlek(Suter PM 1998).

£ S0Holl ME =4 Foel F& 2 2 & 24

nﬂ —E}E_._OIE, OFEAlOF &tk
=z gmj= St A=A o] 2% 5222 Table 37+
25 52 e FRPI} 0% EES

.Q O

T 0% oHE FEEY & £ 47 10.00%,
1140%2 LRy, 70% oJehe 2329 80| %7 e}
o, ol §718vlel Bo] BFE Bulolq AR 4 o
et SRHEEC] B9} Wstelo] kobA Ve Aoz B
o X th(Shin & Lee 2011). Lee 5(2008)2 AUS 5755,
50% oIt 70% oeHZ 5 tAEt SR FE2S 1Y
Rom, A AF 70% ool 7MY =2 FE &

ek ol 52 R4S 9T BEY Hut 48
Hgo| Z7tm &0 Ueht Zo® HojAthle
2008).

fo (o
Oll'l O_u o ot

Table 2. Mineral contents of purple yam powder

Mineral Contents DW (mg/100 g)
K 1,765.69+11.81
P 236.60+1.00
Mg 79.65+0.46
Ca 31.52+0.27
Na 29.06+1.04
Fe 4.4740.01

All values are meant+S.D. (n=3).
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Table 3. Extraction yield, total polyphenol, flavonoid,
anthocyanin contents of purple yam extracts with different

solvents
Extraction yield and Deionized 70% ethanol
antioxidant properties water extract extract
Extraction yield (%) 10.00+0.01° 11.40+0.01*
Total polyphenol b
40.62+0.4 1.01+0.59°
content (mg GAE"/g) 062048 >1.0120.59
Total flavonoid b a
. . 7510,
content (mg REV/g) 7.24+0.17 9.75+0.11
Total anthocyanin ) 55,4 96 244924255

content (mg/100 g)

All values are meantS.D. (n=3).

Y GAE: Gallic acid equivalent.

? RE: Rutin equivalent.

**Values with different letters within a row significantly different
by t-test (p<0.05).

H=sREe AA A4 SRIEZE hydroxyl7] & 7HAH,
AL R Aoju ASE A A7 aHANE} BFE, aFt
59 AEEA 71%5S Adrhal 2% ch(Nozaki K 1986;
Nakatani N 1990). 2524 ole] Z54 9 70% oJghe &

£9o] & Zods IS 27 40.62 mg GAE/g, 51.01 mg
GAE/gO.Z 70% ofeh-E F&E0| o &2 IFS BTt o
= Zd#&0] hydroxyl groupe] EFE QYL YA ERE
7180t ¥-g5t7] Aest sekEol7] WiEe s AHZHr
(Kim & Han 2014). 2U|R-E &, 50% O, 75% ot
A &= 0}04 Zos TS &9 2 B He) &

7180 & A 2 S Hol B e} fARE ATE
LERH %E}(Klm 2004).
EdtE ol HEA RMEY FHoE fifw, A

F 2 FEo FESH FRE0 e AR EiuEH
(Hertog 5 1993). o]g|gt SetE o]t EZdH=3} Zol
LS AASH: FAteE &40 £11, 3, FE5, T
slolels: 5o Eablk i A0E Yo UchHeim 5

2002; Williams 5 2004; Sohn 5 2008; Tsao R 2010). At
] 75 2 0% AHE FE2EY F EtEolE T
k0. 7¥7} 724 mg RE/g, 9.75 mg RE/gO 2 Ueht} Zojus
Sty H|&3t ARFS HYrh Z@tHLo|El flavone,
flavonol, isoflavone 5 o] 2] 7}A] AZ&A E-o] A5},
|ujo] wet FEE= Jrvt h=va dEA Qltk(Seo 5
2016). Lee 51(2021) AtolA T A F HES =, 70% ot
20| &3] F EH Lol FFS A A3, 47
6.46, 80.61 mg%= 70% OetS FEEA ¢ &L IJHFS
LER AT
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FEAOPHE EFtio|E SRRtER A, M, YA 5
O] A2 el A Ma oy, &2 3 9 349
%, E7], g 5ol FEA FE5 o] UATHKim & Han 2016).
UEAOPIL 22 YAMIER AE0A 58T 7152 3
st QAo A = Ak} 2, et 2t }ES 59 &5
2 YHehliE Ao g X EQtHTsuda 5 1996; Park 5 2000;
Hwang 2011; Choi WS 2012). X5 2Hal-9] E-3} 70% ©f
ghe 2250] £ otEAlold TS 747t 152.52 mg/100 g,
24492 mg/100 g0 &2 UEGTH & FEEHT 70% oghHE
FEEA oF LoH] 2 UEA oI TS HAA Lee &
Q016 SHIZle] 32 8UjE Yelsto] AEAloPIS
Y3 A3}, B2 230 AR deigo] T3E SuolA
QrEAlohd 8&o] H A UEhH: AL SRIg & A
S0l e KA Enjo| BAks B

3% gulol wE 434 vl gash BHom:
ORAC, DPPH ¥ ABTS radical A7 ¥4, SOD &4, 298
= Agstelon, A9 A¥= Table 49} Fig. 19] YERAATE
ORAC=Z radical chain reactiono]| 4] &AFst AE = free radical
A2AEAHE S75= WHOZ hydrophilic Y hydrophobic /3
o] 1% 81Sslo] A} A o] 23} B o]l FAkE}
AYEHRT vkS A4r7F =2 AgubHo|th(Prior S 2003;
2005; Prior 5 2005). ZFA Zate] E3} 70% offgk
= FEE9 ORAC &7 23}, 250 ug/mLof|A Z+2F 162.92,
197.73 uM TE/gO & EFy}T}.

DPPH & ABTS radical 47 84S 3413} gH4dS 245}

3. F&
Q
©

Huang 5

N

L B Aol H¥ o & DPPHE Haldo] LMo 2 Sy
£ A2 o]§3tn, ABTSE 3A0] SAEL 22 B
=]

I o] tH(Bondet 5 1997; Kim 5 2009). & A oA 2t
ZZ 50% Adficts v UEd 12 & UEAth
DPPH radical &7 &4 A3 23}, &3 70% ogte &5
9] ICsp 22} 437.29 pg/mL, 105.94 ng/mLE LR} of ek

FEE0| ¢ 2 &7 S EATHp<0.001). ABTS radical

27 B Ay A}, B3 70% oEHe FEE0] 102 242

= = = T olokSlE
wd - Al S ALE PRt
2
2 a
= b
—~ 2 -
o m1000 m500 w100 m5 [ ]
=}
215 "
=
o -
o
-]
E
=
B b b
% g5 d 2 =
5 . 2 e E
Jx c d | e =

Deionzed water 70%
extract

ethanol extract Ascorbic acid Trolox

Fig. 1. Reducing power of purple yam extracts with
different solvent. Different letters (**) indicate significant
differences at p<0.05 by Duncan’s multiple range test.

477.13 pg/mL, 307.00 ng/mLE WERH(p<0.001) DPPH A3
Ao} o] oehE 58] H 2 &7 4S HIth
DPPH ¥ ABTS radical &7 &/ &4 24 90| ==

5 47 @40 F7tEE ZCoE HIAESlow, DPPH
radical 27 E/J3} ABTS radical 27 &2 #9242 A
A7 = A0 Z LA th(Villafio 5 2007). = £

£ 2t 521 559 AN T e o] St
&4E DPPH radical &7 &4J0] &7}l AT Hof B
At 9kl ATH= UERQITHChoi WS 2012).

SODE= A W superoxide(0? ) &A0] Toist= FAho]
o, BAo] A& Psl= AL ERY HIdl= 7|5 UE
e Aoz A th(Pryor WA 1986; Kim 5 2010). w2t
A SOD &4 Ad EAEL superoxideS A ATOZ Akt
2 Aol Wolot 32 oAsk AT} SAehKuramoto T
1992). A28 Al 2259] SOD &4 Ad ZAik= 1G02
2 Jehglo, ekA A3 ST} 7ol 70% oEhS & Eo]

z"”Eﬂ' 2 Z4& EATHp<0.001).

HIE-L 700 nmoj|A] ferric-ferricyanide(Fe*") EEo0] 4=
‘8]—01 S8 7S SR A ASE ferrous
(Fe)o] g FF= o vehd dYoltisa 5

AE 3L
= o

Table 4. Antioxidant activity of purple yam extracts with different solvent

Deionized water extract 70% ethanol extract Ascorbic acid Trolox
ORAC" (UM TE/g) 162.92+7.74° 197.73+5.49° - -
DPPH radical scavenging activity (ICsp, pg/mL) 437.29411.23* 105.9442.44° 1.7740.05° 2.1940.12°
ABTS radical scavenging activity (ICsp, ng/mL) 477.1343.65" 307.00£5.95" 24.33+0.28° 29.54+1.28°
Superoxide dismutase activity (ICso, ug/mL) 678.14+14.62° 579.66+£14.94° 227.69+4.55 405.58+8.98°

All values are meantS.D. (n=3).
Y ORAC: Oxygen radical absorbance capacity.

*dyalues with different letters within a row differ significantly by Duncan’s multiple range test and f-test (p<0.05).
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Table 5. Correlation between the total phenolic contents and antioxidant activities of purple yam extracts with different solvent

Total phenolic contents

Antioxidant activities

TPC FC AC ORAC DPPH ABTS SOD RP
Total phenolic contents
TPC 1.000
FC? 0.996™ 1.000
ACY 0.997" 0.997™ 1.000
Antioxdant activities
ORAC 0.943" 0.938" 0.951" 1.000
DPPH -0.993" -0.993" -0.998™ -0.952" 1.000
ABTS -0.994™ -0.994™ -0.999™ -0.950" 1.000™ 1.000
SOD -0.961™ -0.965™ -0.973™ -0.904™ 0.981" 0.981" 1.000
RPY 0.997" 0.997" 0.997" 0.957" -0.993" -0.994™ -0.954™ 1.000
) TPC: Total polyphenol contents.
? FC: Flavonoid contents.
9 AC: Anthocyanin contents.
9 RP: Reducing power.
“p<0.01.
2010). A5 up =2E59] S A A}, BE AR (&, 7% HE F5T & 2] gk ded &, 7714
H iEﬂ ST E AR S8 25 7ok A oFF 9 Akt 4 AEE S5k vtk dRHdE
-O_

Aok A2 2alo] st gL FZRE2Q] ascorbic acid
o troloxic} SO FHE e RANT, 0% o 23
£9] 1,000 pg/mL F A2 S3F =7} ascorbic acid®] 50 pg/
mL SR e SRR B ZYso] BALE 4 A
o2 HoZtHp<0.001).

&

Atmeb| 2

2 8 A4 2t 2559 F Evs, SR

o|E, tEAJob FheFy} qh4tst Ayt A Aol AaA
+ Table 5&} 2t} & ET|Hs IFH § S ot 9
% % QtEAJold FHeF ORAC, 8L 7Hz} 1=0.996 (p<
0.01), 7=0.997(p<0.01), r:o.943(p<o 01), 7=0.997(p<0.01)E =
2 F9 JABAE Btk F ¥ 3ol %%a#%
ARZ045-9] 1Cs #kol ”0}11‘34*1 2 A4S 848
Yon, & Zd 4 sy} DPPH radical 24 &4, ABTS
radical 27 &4, SOD &AL 7+ =-0.993(p<0.01), r=
-0.994(p<0.01), r=-0.961(p<0.0)E = 29 AAAAS
YER Al

oot ¥ ZE

£ oML SR AR FohE 15 A B
Fs A B SAof olaketal BAS Zsta, Sud

4 23t o2 opo] gRtgE-g Aet Zatet Hlst 3he
YetigloH, F7]doA= ZE ool 1,765.69 mg/100 g
O & 7 EA UEtdth & &uiE 2ot A
oS B3k 70% olge 2 &3 A3, 0% e FEES
80| B 2 o2 ettt F E9dE ¥ &
AF, & AEA M FHE S 23 &
SEHT 70% oflghE FE550] BE Ao w2 TF
Boloh E3 FASE S AFANAE 70% olehE &
o] & FEENY 2 AT &4 HER I whabA

T Ato] 7| zsto] A Zte] SRS B 70% o e
FEE2 A PISA A E-8 7HA7F okl Bozl
o} E3} thokst AlZo] Y g A /T A7 7154
A EA AFAY] Fopol| 7] 4= & Ao R AFZHT

=]

J.‘i rLHN'
0o
H‘
9,
lﬂ

m}o rﬁ e o —1>n e

References

AACC. 2012. Approved Methods of AACC. 10" ed. Method
40-75.01. American Association for Clinical Chemistry
AOAC. 2010. Official Methods of Analysis of AOAC
International. 18" ed. Association of Official Agricultural
Chemists

Blois MS. 1958. Antioxidant determinations by the use of a
stable free radical. Nature 181:1199-1200



274 2

Bondet V, Brand-Williams W, Berset C. 1997. Kinetics and
mechanisms of antioxidant activity using the DPPH free
radical method. LWT - Food Sci Technol 30:609-615

Chang CC, Yang MH, Wen HM, Chern JC. 2002. Estimation of
total flavonoid content in propolis by two complementary
colorimetric methods. J Food Drug Anal 10:178-182

Choi WS. 2012. Development of functional beverage using yam
(Dioscorea opposita Thunb.). Food Ind Nutr 17:20-22

Fang Z, Wu D, Yi D, Ye X, Liu D, Chen J. 2011. Phenolic
compounds in Chinese purple yam and changes during
vacuum frying. Food Chem 128:943-948

Heim KE, Tagliaferro AR, Bobilya DJ. 2002. Flavonoid
antioxidants: Chemistry, metabolism and structure-activity
relationships. J Nutr Biochem 13:572-584

Hertog MGL, Hollman PCH, van de Putte B. 1993. Content of
potentially anticarcinogenic flavonoids of tea infusions,
wines, and fruit juices. J Agric Food Chem 41:1242-1246

W, Beta T. 2008. Measurement of
anthocyanins and other phytochemicals in purple wheat.
Food Chem 109:916-924

Huang D, Ou B, Prior RL. 2005. The chemistry behind
antioxidant capacity assays. J Agric Food Chem 53:1841-
1856

Hwang YP, Choi JH, Han EH, Kim HG, Wee JH, Jung KO,
Jung KH, Kwon K, Jeong TC, Chung YC, Jeong HG. 2011.
Purple sweet potato anthocyanins attenuate hepatic lipid

Hosseinian FS, Li

accumulation through activating adenosine monophosphate -
activated protein kinase in human HepG2 cells and obese
mice. Nutr Res 31:896-906

Hyun JM, Jo YJ, Kim YB, Park SM, Yoon KS, Lee NH. 2019.
Anti-inflammatory and anti-oxidative activities of flavonoids
extracted from Dendranthema indicum flowers in Jeju
Island. J Korean Appl Sci Technol 36:1259-1267

Kim HK, Na GM, Ye SH, Han HS. 2004. Extraction
characteristics and antioxidative activity of Schiznadra
chinensis extracts. Korean J Food Cult 19:484-490

Kim JM, Cho ML, Seo KE, Kim YS, Jung TD, Kim YH, Kim
DB, Shin GH, Oh JW, Lee JS, Lee JH, Kim JY, Lee DW,
Lee OH. 2015. Effect of extraction conditions on in vitro
antioxidant activities of root bark extract from Ulmus pumila
L. J Korean Soc Food Sci Nutr 44:1172-1179

Kim MG, Kim YS, Kim YS, Lee SB, Ryu KS, Yoon MH, Lee
JB. 2014. A study on the content of minerals in fortified
food. J Food Hyg Saf 29:99-104

Kim MH, Han YS. 2016. Stability study of the pigment extract
from Yangha (Zingiber mioga Rosc). Korean J Food
Cookery Sci 32:325-332

Kim MJ, Han YS. 2014. Antioxidant activities of Cedrela
sinensis tender leaf powder extracts obtained from different
solvents. Korean J Food Nutr 27:1059-1066

Kim SI, Sim KH, Ju SY, Han YS. 2009. A study of antioxidative
and hypoglycemic activities of omija (Schizandra chinensis
Baillon) extract under variable extract conditions. Korean J
Food Nutr 22:41-47

Kim TY, Jeon TW, Yeo SH, Kim SB, Kin JS, Kwak JS. 2010.
Antimicrobial, antioxidant and SOD-like activity effect of
Jubak extracts. Korean J Food Nutr 23:299-305

Kuramoto T. 1992. Development and application of food
materials from plant extract such as SOD. Up to date Food
Process 27:22-23

Kwon JB, Kim MS, Sohn HY. 2010. Evaluation of antimicrobial,
antioxidant, and antithrombin activities of the rhizome of
various Dioscorea species. Korean J Food Preserv 17:391-
397

Lee BB, Cha MR, Kim SY, Park E, Park HR, Lee SC. 2007.
Antioxidative and anticancer activity of extracts of cherry
(Prunus serrulata var. spontanea) blossoms. Plant Foods
Hum Nutr 62:79-84

Lee KH, Yu KW, Bae YJ, Kim CY, Joo GY, Yun JH. 2021.
Quality characteristics of Centella asiatica species and
antioxidant activities of solvent extracts. Korean J Food
Nutr 34:255-262

Lee KS, Kwon YJ, Lee KY. 2008. Analysis of chemical
composition, vitamin, mineral and antioxidative effect of the
lotus leaf. J Korean Soc Food Sci Nutr 37:1622-1626

Lee YR. 2021. Antioxidative and a-glucosidase inhibition
activity of extracts fraction from Saururus chinensis Baill.
Korean J Food Nutr 34:289-294

Lee YS, Yoo JH, Lee HJ. 2016. Comparative evaluation of
extraction and processing methods on antioxidative contents
and radical scavenging activity of honeyberry. Foodserv Ind
J 12:35-46

Liu X, Lu K, Yu J, Copeland L, Wang S, Wang S. 2019. Effect
of purple yam flour substitution for wheat flour on in vitro
starch digestibility of wheat bread. Food Chem 284:118-124

Moriya C, Hosoya T, Agawa S, Sugiyama Y, Kozone I, Shin-Ya
K, Terahara N, Kumazawa S. 2015. New acylated

anthocyanins from purple yam and their antioxidant activity.



Vol. 35, No. 4(2022) St 2 ol

Biosci Biotechnol Biochem 79:1484-1492

Nakatani N. 1990. Recent advances in the study on natural
antioxidants. Nippon Shokuhin Kogyo Gakkaishi 37:569-576

Nozaki K.
phytogenic antioxidants. Fragrance J 6:99-106

Ou B, Hampsch-Woodill M, Prior RL. 2001. Development and

validation of an improved oxygen radical absorbance

1986. Current aspect and future condition of

capacity assay using fluorescein as the fluorescent probe. J
Agric Food Chem 49:4619-4626

Park SZ, Ryu SN, Han SJ, Kim HY. 2000. Antioxidant activity
and varietal difference of cyanidin 3-glucoside and peonidin
3-glucoside contents in pigmented rice. Korean J Crop Sci
45:257-260

Prior RL, Hoang H, Gu L, Wu X, Bacchiocca M, Howard L,
Hampsch-Woodill M, Huang D, Ou B, Jacob R. 2003.
Assays for hydrophilic and lipophilic antioxidant capacity
(oxygen radical absorbance capacity (ORACk)) of plasma
and other biological and food samples. J Agric Food Chem
51:3273-3279

Prior RL, Wu X, Schaich K. 2005. Standardized methods for the
determination of antioxidant capacity and phenolics in foods
and dietary supplements. J Agric Food Chem 53:4290-4302

Pryor WA. 1986. Oxy-radicals and related species: Their formation,
lifetimes, and reactions. Annu Rev Physiol 48:657-667

Re R, Pellegrini N, Proteggente A, Pannala A, Yang M, Rice-
Evans C. 1999. Antioxidant activity applying an improved
ABTS radical cation decolorization assay. Free Radic Biol
Med 26:1231-1237

Sa YJ, Kim JS, Kim MO, Jeong HJ, Yu CY, Park DS, Kim MJ.
2010. Comparative study of electron donating ability,
reducing power, antimicrobial activity and inhibition of a
-glucosidase by Sorghum bicolor extracts. Korean J Food
Sci Technol 42:598-604

Seo DJ, Jeon SB, Oh H, Lee BH, Lee SY, Oh SH, Jung JY,
Choi C. 2016. Comparison of the antiviral activity of
flavonoids against murine norovirus and feline calicivirus.
Food Control 60:25-30

Shim JS, Kim SD, Kim TS, Kim KN. 2005. Biological activities

of flavonoid glycosides isolated from Angelica keiskei.

=2=u

#2320 P} 24 275

Korean J Food Sci Technol 37:78-83

Shin SL, Lee CH. 2011. Screening of effective extraction
conditions for increasing antioxidant activities from fronds
of Osmunda japonica. Korean J Plant Res 24:174-180

Sohn HY, Ryu HY, Jang Y], Jang HS, Park YM, Kim SY. 2008.
Evaluation of antimicrobial, antithrombin, and antioxidant
activity of aerial part of Saxifraga stolonifera. Korean J
Microbiol Biotechnol 36:195-200

Srivichai S, Hongsprabhas P. 2020. Profiling anthocyanins in
Thai purple yams (Dioscorea alata L.). Int J Food Sci
2020:1594291

Suter PM. 1998. Potassium and hypertension. Nutr Rev 56: 151-
153

Swain T, Hillis WE. 1959. The phenolic constituents of Prunus
domestica. 1.—The quantitative analysis
constituents. J Sci Food Agric 10:63-68

Tsao R. 2010. Chemistry and biochemistry of dietary polyphenols.
Nutrients 2:1231-1246

Tsuda T, Shiga K, Ohshima K, Kawakishi S, Osawa T. 1996.
Inhibition of lipid peroxidation and the active oxygen radical

of phenolic

scavenging effect of anthocyanin pigments isolated from
Phaseolus vulgaris L. Biochem Pharmacol 52:1033-1039

Villafio D, Fernandez-Pachon MS, Moya ML, Troncoso AM,
Garcia-Parrilla. MC. 2007. Radical scavenging ability of
polyphenolic compounds towards DPPH free radical.
Talanta 71:230-235

Williams RJ, Spencer JPE, Rice-Evans C. 2004. Flavonoids:
Antioxidants or signalling molecules? Free Radic Biol Med
36:838-849

Yidinmm A, Mavi A, Kara AA. 2001. Determination of
antioxidant and antimicrobial activities of Rumex crispus L.
extracts. J Agric Food Chem 49:4083-4089

Zhang J, Tian H, Zhan P, Du F, Zong A, Xu T. 2018. Isolation
and identification of phenolic compounds in Chinese purple
yam and evaluation of antioxidant activity. LWT 96:161-165

Received 26 July, 2022
Revised 10 August, 2022
Accepted 12 August, 2022



