"m Check for updates

Korean Journal of Human Ecology http://dx. doi.org/10.5934/kjhe. 2021.30.6.973
2021, Vol. 30, No. 6, 973-984 ISSN  1226-0851(Print)/ISSN  2234-3768(Online)

A AgRe olstetd Fd @
s} 549 wmEA

Comparison of Physicochemical Characteristics and
Antioxidant Properties in Commercial Apple Beverage Products

A « Aok - FAL - AU
AYeishn HFYFSE Ak - ggTisE HEGFSS S « TSR AFYE w -
AYTish ABADREATE 24 D HAFFIE w

Kim, Ji Soo" Jung, Ha Neul? Yang, Ji-Won® + Choi, Il Sook*

Department of Food and Nutrition, Wonkwang University"?

Department of Food and Nutrition, Daegu University”’
Institute for better living and Department of Food and Nutrition, Wonkwang University*

Abstract

This study aimed to evaluate the quality comparisons of the physicochemical characteristics and antioxidant properties
in commercial apple juices of three major corporations (BAJ, BDJ, and BSJ), three middle-standing enterprises (MGJ,
MSJ, and MWJ), three small and medium enterprises, and two overseas companies (AGJ and AMJ). Apple juices
of three major corporations (BAJ, BDJ, and BSJ) had significantly lower values of pH, total soluble solids, and reducing
sugar contents than apple juices of other companies. The total polyphenols and total flavonoid contents of apple juices
of BAJ, BDJ, and BSJ had significantly lower values; meanwhile apple juices of MSJ, MWJ, and SAJ showed significantly
higher values. The antioxidant properties, using DPPH, ABTS, reducing power, and FRAP assays, also showed that
apple juices of MSJ, MWIJ, and SAJ exceeded those of the other apple juices. Results of correlations between antioxidant
components and antioxidant properties indicated that total polyphenols and total flavonoids were significantly positively
correlated with antioxidant properties. Principal component analysis also showed that apple juices of MSJ, MWJ, and
SAJ were located in the left of the score plot with antioxidant properties, while apple juices of BAJ, BDJ, and BSJ
had a positive score in the first principal component.
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A, ZAnlgl, 2015). 201993 748215 AEAA B
253 71eY 5/ AHTEE 2014

o] 62 1,306%] oAl 2018\ 6 4,779
A7) 5.7%7} Z7Vskdcka Baskglal(aTFIS

JEAAKE, 2019), 2018 71 JFEA] ThiH|
FEEE uRE ZeH129]), FUS=(159]), 71E
VEEE(239]), &T2EQ259), H2H289)7F T30l
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E ol5s s 50% olstR FF Ha wddh o
A% opjshaL, HAFie Al B AnE G
A5 T wEH R TkEete] de WAlF B ol A
F e S 71 AGHIE 95% oldelt,
RS TEHAF B J%zﬂﬁ%* & ARE 8

EE]—‘: Iq.L:]/\g L
2016) Aol s
9,101 FeluEtels ol ZHHHH—E

‘O‘ﬂxH” AL 25, &
2, olee 59 FFol F= XHHHEM Tl =z okt
s 2, 2019). Aol f71AL E‘Esﬂr e 7154
AQu vghl 9@ ouud gRo] Fraiu(dels ¢,
2011), o] Aees Sk 2oldA7t v &
wo] glof S A&l sFErial dElA ATHA
A 9], 2011). &3, Ae]&-dE2<] polyphenol 519}
o] FH3te] AtstA EAdel s T B, AP
S}, vRes), o 22 Eeg A ool &t
7} Qltkar BarEoj(o]23 9], 2018) 7154 A1E &
A=A o]§ 7hsAde] =2 ook 974 <], 2019).
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o] Al ARE o= gov, F2F 2
=5, T4 A, 2V E AF SoE JhEste] AHE
3 gJorelRl 9, 2012), 2 ¥ 25 el Al
7+ 90% o’dS AAISHHE T, 2010). 202013
aTFIS 21EA1 F2dE ) 2w Alggs sHjge
2020 ] 7]Ee R QAlAFA(20.4%), EEFA
(10.6%), ZHEFF2(9.3%) thS o2 =2 72%°] HAas
2 fEuEtelA ohar] AR 5 skl A=
Epiet.

AR tie AYATEE HEHES AR
o] El&) e AT 4 54 9 kst
(A, 2019), AR 9 24t ATl F2
A(ol=Al 2, 2012), AFF29] o)3}sty Z2y) 61—}\]—
3} 71573(811S 2, 2011), BIEHIC 7t whe v]A
I S A0 A1 5 FEwsi(Ehd < <, 2010a),
A AREe] Az gl FASA vla(E7A €], 2000),
LA} SRS E Az # AHEAE 9,
2002), AHFS BEEY A2 wE 4 W)
(F3= <], 2001) ~°l Hugo] gty Ty Al A

lm e

IR T W, T4, T2 eI AlEs
kel ojzlel4 %‘éﬂr kst AR B Aol gk vla

A= nn|elk AAolc) o]d] B oAt = AlF
AR 7he] el Aol gule] e 7)Y
A AR 3, 2719 3%, 24719 3% H ell9l
719 258 A% 2 Tulst] AFEe) JYHuet 4R
ek, olsetd 54, gl AR u B4e

= 1] FER7RE st &l
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Ak Al

I, a7 94

B A= Al AR olsteh F43 At
s} 54 42 S8t IulelA A== AR 1]
& AAEI A AFL A 1029 o)
719 #¥E 33%&(BAJ, BDJ, BS)), 5000219 ~102¢
olg} 7714 AFE 3FMGJ, MSJ, MWI), 5,00097¢]
ulgk 224719 AFE 3%(SSJ, SAJL, SI7), 39719 AFE
2F(AGI, AMI)o|l o, 20205 5L 4bA] thEm}
Eox] Fufjste] 4T o] Wdatel] BaAsHHA Ag o AL
Stk 2 Aol ALgE AlFe] AR e
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RS old ARE <E 153 <k 2>o] AAHe] 2, 0|seiE S
ek,
D s, 7MY 13w 3 9 3499 4
1) AIE AIRSES FUME (100g 7|E)
T AF sk Chis o A | ER=A | FEzHE HEF
BAJ 45 kcal 11 g 10 g 0g 0g 0g 0g 8 mg
BDJ 32 kceal 8 g 8 g 0g 0g 0g 0g 18 mg
BSJ 27 kcal 7g 6 g 0g 0g 0g 0g 19 mg
MGJ 34 kcal 8 g 8 g 0g 0g 0g 0g 13 mg
MSJ 50 kceal 12 g 12 g 0g 0g 0g 0g 2 mg
MWJ 52 keal 13 g 13 ¢ 0g 0g 0g 0g 0 mg
SSJ 32 kceal 8 g 8 g 0g 0g 0g 0g 7 mg
SAJ 53 keal 14 g 12 g 0g 0g 0g 0g 5 mg
SJJ 55 kcal 14 g 14 g 0g 0g 0g 0g 0 mg
AGJ 61 kcal 15¢g 13 g 0g 0g 0g 0g 0 mg
AMIJ 48 kcal 10 g 95 g 0.5g 0g 0g 0g 10 mg
T 2) AE AIRERY dE
T T - I s g5 7=
oletulo}zd
_ T | TRRRER
BAJ A% ERE A% T% RN IS 514
HlERIC 7FEsA
d-EFHE
BOJ | mas | TS A5 3110% ra REE S I NN
FaA|e]zeu]o} HJERRIC
BSI | A g Mekszenon | PR ey | TEERE
a2y _ e o
MGJ gAl :%4 %zjr% Alks 5 18% AHLE AbheF 2 xﬂ; =
TR A7)
MSJ A - A5 HERIC A -
MwI | A : A5 2o115% ra REr :
HERRIC
ol A}k ] ot ] ESed sty
81 A% A AR5 10% wleic A | Pt
FALE2 HERRID3
A1 | A : AT wiehac pEE :
gt _ _ e
S A2 Fages AFEEE99.1 HJERIC Ak H]EF10.1%
o dH L F
AGJ - - AF2REN100% - - -
AMJ - - AL 100% - . _
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TR AOAC(2000)H-S Farsle] 105TC gt
Az E olgste] ZAMsklrh 7 B FF

2 4,000 rpmollA] 30% 94E-2]l(Combi 524R, 3=}
g, g Fd)e F2E A8 200 pLE HAAFEA(SCM-
1000, HM Digital, A1-2)E |83l Z7dslc). g
Sleko. DNS(3,5-dinitrosalicylic acid)® el @} 4,000 rpm
A 308 dlwEldt FEES Ao, =
A(UN-1800, Shimadze, Japan)Z ©]-&3 540 nmoilA]
FBEE SRt S99 FE=E BTEEE glucose
(mg/mL)E ARSSte] FFFHo2RY ST ks

Anstsict.

2) pH, Ak @ a2

pHE ¥ AR 5 mLE 331 pH meter(Seven Compact
$220-k, Mettler Toledo, Switzerland)E o|-&3l] =338}
ot AAAEE 4,000 rpmollA] 302 JAEEE 32
5 A7 5 mLol 75 45 mLS Yol 3471, pH
8.471 € wj7}#] 0.1 N NaOH g&do g A5 o] ofaf
2o tidst e, f712H5E malic acid 0.0067<
ARgEEe] AN (%) S AXFITE B4H](Total soluble
solids/titration acidity ratio; °Brix/%)+= 74 18 &
gl A= E e S YERch
VX AXDXF
—
V=2H)" 0.1 N NaOH®] %KmL)
D=A|52¢] 3Muljs
A=F7) A1
F=3%38-9¢] Factor
S=A]522] H(mL)

Titrationacidity\%) = 100

3) A= B

A== AMXA(CR-10 Plus, Konica Minolita, Japan)Z
o]-83}lo] L(lightness/darkness), a(+redness/-greeness),
b(+yellowness/-blueness)Z =43}Jct. o] u] ARE-3
standard plate®] LZ+S 98.82, agt2 -0.31, bak2 0.33
o]t

A

—

wW
0

}
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Zo)ds %S Dewanto et al.(2002)2] #HS
Hysle] 2431k 16,000 rpmolx] 307 PalEe]
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(Smart R17 Plus, 343}, thd)gk 5 108 3]43k A
F 200 pLol Folin-Ciocalteu’s reagentE 150 uL 37}
3lo] 3EFC vhSAIZ] & 29% NapCO; 1 mLE 7}3fe]
3027E kAol WAjske] S uAHAZTE 1 H 5%
F=AI(UN-1800, Shimadze, Japan)E ©]-&3}] 750 nmol
AN FREE S8 e B2FE4 gallic acid(mg/mL)
= ALl Ao g RE SRS AXETh

2) ¥ Erhieol= 3

% Z¥fE o= e Shen et al.(2009)2] WS
Hate] =43ttt 16,000 rpmellA] 30% Az
5t A= 300 pLel 5% NaNO, 75 uL&

oF ¥H3A1Z1 H, 10% AlCI36H,0 150

uLE #7lste] 6% ot w3kt 2 % 1 M NaOH
500 uLE 7iste] 11837F daxolx] vh-eA17 e 510
nmollN FBEE A3, EFEE rutin(mg/mL)
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1) DPPH radical scavenging

DPPH radical scavenging Blois(1958)2] HHS
W3t =431} 0.2 mM DPPH+ Metyl alcohol
= ARgete] Alxg § F3EEAE o83l 517 nmol
] OD%rol 1.027} === 32431t} 16,000 rpmollA]
A 5 108 3Ag Al 100 pLell 0.2

W
()

mM DPPH *J°F | mL& 7}ate] 88131, ol& o4
oA 3087 WAA 517 nmelA] FRES S5l

2) ABTS radical scavenging

ABTS radical 2752 Re et al.(1999)2] WS
Aste] 249tk 7 mM ABTS(2,2’-azino-bis-3-
ethylbenzothiazoline-6-sulphonic acid)¢} 2.4 mM
Potassium persulfateE FHF 02 &35l HaloA] 12
AZF ¥FS-A1#H ABTS'(ABTS cation radical)S 3 AIA|
Z1 & 735 nmel|A] OD#to] 0.7027} H== PBS&9S
ol 3X8kdt}. 16,000 rpmellA] 308 YalEesr
229 408 3418 A2 50 uLo] ABTS™ &9 1 mL
S 713}e] vortexing3FlaL, o2 ¢FAaollA] 3087E vl

AZS. 2 % 735 nmellX] FEEE S5,
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AlE AlTHSEO| ofsiats A U kst S0 HlmEs 5
E4 trolox(mMM)E ALg3le] EEIZXHNO2HE 2A%  2Asgu. 249 S35 2522 trolox(mM)E
2 ARSIk, Ahgatel EEFHoE Y Ak

3) FRAP (Ferric Reducing Antioxidant power) 5 EAXz2

FRAP (Ferric Reducing Antioxidant power) #2]-2 N 3 N
Benzi si in(1996)<] o) T4 ‘7;}@4} gay 5 E I 451 W SISl SPSS Sutistos

enzie, Strain =49 . 0.

°n > (ver. 20.0, IBM Corp., IBM, Armonk, NY, USA)E

sodium acetate buffer2} 10 mM TPTZ, 20 mM ferric
choloride solutiong& A|Z3}le] 10:1:1:1(FF5)9 H&
2 Z3593 372 water bathol|A] 30E7F ¥ A|A
ARE3EITE 16,000 rpmolA] 303 AAREE FEES
20u] 3]A38F A& 50 pLell FRAP solutiong 1 mL 3

7¥ste] QbalollA] 308 <t WAL L ¥ 595 nm
M FFEE SHEAeH, ZFEH trolox(mM)E

EERAo2RE FS AN

PEESRS

4) Reducing Power

olg3ly] HuATFHAR BABIYLE 7 AdT 7o
zlolE FoFE p=0.05914 EAHEX(ANOVA)S 2
#2138+ TS Duncan’s multiple range test= 7] 7t
o] frof# atolg HFatqrt. gk Filst At Ak
3F & 7he] AudS Yoh A} pearson FUEA S
2Aake] F @A, correlation coefficient) 2 H]u3
Hom, 7+ A5 o|slslA]
fokste] Yehfz] ffsiA
USA)E o]83}ed

analysis) @ 7152 3% (hierarchical cluster analysis)

547 st 54 wAE
XLSTAT(Addinsoft, NY,

FAE X (principle component

o

Reducing power #2412 Oyaizu(1986)¢] WHdl u} & AA85c)
2} =434tk 0.2 M sodium phosphate buffer= pH
6.602 BA3Hom, AlZE 16,000 rpmoilA 302 ¢
AR FZES 200 FAste] AL MG I, A3 9 23
Al& 50 pLol 0.2 M sodium phosphate buffer(pH
6.6) 300 L2} 1% potassium ferricyanide 300 pL= 1. 0|3k6ld EM
A7Fste] 50T 9] water bathollA 2083t ¥H-A|Fc).
2 ] 10% trichloroacetic acid 300 LS} 0.1% ferric 1) T=ad, 7He A¥w W 5 EAP
chloride &<} 100 uL& E§3ke] 700 nmolM F2=S Al Afhem o] o)sleld Exow rdtek 7184
(E3) AR ATISEC] £233, T8 3% 32 U sely
T TETFH%) 7H&7d LR F=F(°Brix) & (mg/mL)
BAJ 85.89:+0.04°"? 11.50+0.05° 6.27+0.15°
79 BDJ 92.76+0.06° 8.40£0.00¢ 8.26+0.32
BSJ 93.98+0.05 7.17+0.05" 6.71+0.14"
MGJ 92.2340.06° 8.800.00" 6.36+0.24"
=779 MSJ 88.42+0.03° 13.25+0.10° 11.23+0.16°
MW]J 88.51+0.19° 13.30£0.00° 11.69+0.06
SSJ 92.70+0.06° 8.3540.01¢ 7744035
Z2719] SAJ 88.40+0.01° 13.17+0.05¢ 10.7120.06°
SII 87.21+0.07° 13.50+0.00° 12.81+0.15°
AGJ 87.17+0.15° 14.3240.09° 13.2940.17°
ael719 i \ C
AMJ 88.75+0.04 12.7040.00 10.5940.17
Y Mean+SD

2 a~h Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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NPE S, FATS B A <3 3> gt
Eoeke 719 AEe] BDIg BSI, $71719 AlEe
MGIJ, 4714 AlE2] SSI7} 92.23 ~93.98%2] M=
frojdog s FEIRS B30 (p<0.05), YA A
FE2 85.89~88.75%2] FEGES Uit} ol o]

g 9](2011)9] =Zelx] Aol Eghgo] 86.28%
bt A AR 7S Btk 7heA aEE o
7.17~14.32 °Brix2] HHZ Yepgtt. <71y Al
AGI7} 1432 °Brix® fojHog 7Pg #gkon
(p<0.05), 7149 AFE(BAJ, BDJ, BS))< 7.17~11.50
°Brix, 721714 AEMGJ, MSJ, MWJ)< 8.80~13.30
°Brix, %4719 AIE(SSJ, SAJ SI)E 8.35~13.50
°Brix, 319719 AEAGJI, AMI)E 12.70, 14.32 °Brix
2 Ytk ole AsA(2012)% &l 2(2011)9
Aol AT TR EE §Hol A 12.6
0~14.47 °Brix$} 10.03~13.00 °Brix2 R} 2 2]
o] A7 Adel FARIT Al AleEe] ST
£ 6.27~13.29 mg/mLe] W& YeRton, 7Y
AF AGI9} T4719 AFS Sl fofHos 71 =
2 e HYom(p<0.05), di719 AIF BAJe} BSI7}
71 ik

o

=)
M

o rlo

2) pH, A=

)

gkl

A Ak ge] o]slste EAJoR pHe} HAAE
2 S BA% A9 <F 4> 2ok AR
pHE= 2.95~3.999 WA= vehstow, di71d Al

(E 4) AE AIISEO| pH, HEME U |

(3.03~3.55)2 F271%9(3.71~3.99)Hc}t fodoz
wro kS T Gokmen 9)(2001)0] <8 Al
F29 FE F7)4F ke malic acido]|aL, I ¢
citric acid, quinic acid, methylmalonic acid, fumaric
acid Fo] M=o, 7taAE Wl o3l FeFe
zFo]7F YeRgth £ ATolA] 7]dW pH zbol= AR
Folu H7kE E 7haA o] Aol o JPFe e
Aoz Atz AR HAANEE 0.25~0.59%
o Wz, dVYd AFLS 025~041%, 71
0.27~0.51%, 427192 0.25~0.37%, 37149
0.37, 0.59%= el ol 1S 9)(2011)2] A+
o|A] Al e] ATt 0.299 ~0.556% 2 LFERE AT}
frAkeEATE. o]X§ Algmitt Atz AolE Kol A
AR5} Az 2 AR ek R4k vlE
1 C $tege] ato] mjo Qzherh(uteds, 2019).
FaHlE Hdou HdeE 58 FE o Fash
2} Z¢] st (Harker et al., 2002) 28¢] F2%7}
A3 7 71EH o2 AREE A Folrh Al Akt
o] ikl <® 4>9} Pk Al RS ke
7~52.13°Brix/% ¥ F2719 SIIAIE] 7}
e HYon, o] SIIA|Eo] ThE Al Al
F2oof| mlg] v alwel o i SRS 7HA|A Q7]
o2 ARREH 2d5(2019)9] =wolMe dEnE
of AfgF27E ESE AT BaTE 13.92~
24.31°Brix/%= RBIska 9on, 7zl 2)(2014)<]
ATl E tF EEo| VM SEEkA| Ao T

o

d

¢

o

%)

i

[o)}

i

N o o o
fo

»

l

T pH A (%) M) (Brix/%)
BAJ 3.55+0.04™M? 0.25+0.01" 44.86+1.68°
7 BDJ 3.03+0.01 0.41+0.04° 20.41+1.86"
BSI 3.10+0.02" 0.38+0.00¢ 18.67+0.06'
MGIJ 2.95+0.02 0.27+0.00°" 31.92+0.26°
=7A719 MSJ 3.76+0.03° 0.41£0.01° 32.10+0.94°
MWJ 3.66£0.04 0.51+0.00° 25.78+0.008
S 3.71£0.01° 0.28+0.00° 29.30+0.64°
=719 SAJ 3.7840.04¢ 0.37+0.00¢ 35.24+0.26°
SIT 3.99+0.04° 0.25+0.00" 52.13+0.34%
. AGJ 3.61£0.01° 0.37+0.00° 37.98+0.29°
e AMJ 3.49+0.01¢ 0.59+0.01° 21.36+0.23"

D Mean+SD

2 2§ Means within column with different superscripts are significantly different by Duncan’s test(p<0.05).
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Al AMRRERO| olgtely Z& H SHitst 49| HluEA 7
AH)7} 4.15~6.98°Brix/%= XH.13}c) tH(p<0.05). o5l 2)(2012)¢] ATolM AL 2 1
At AR e] A= LEko] 46.70~52.53, ajkol
3) Ae 0.18~-0.12, bFro] 5.91~6.6002 Bu3lT glom,
H 1+ o 1 o x5l ABES.
J Asesel s S e <g s g TS LA % ah A A% wsidh

e
T} L3k 41.50~44.409] W92 24 71%1 SITA|E]
415002 AN Z 71 fe)doz wiohth(p<0.05). a
e -1.300014 -0.409] W2 Yehtorn FA7]<
SHAIES] - 04002 fodog 7Pg =& 7S 1Y
THp<0.05). bFte -0.85004 7.42¢] W= sf<l7|¢]
AMIAIEC] 7428 FolHoz 71 &e g Ho
™, 7]} BDJAIEo] - 0.852 714 e zhS UERd

(E 5) Al AMZSEO| M

2. gttst 4

At

Total polyphenols¥} Total flavonoids 2]&ol E &
WEEo] Q= 23 thARMER(FE1 2, 2007) 3t

GANAE A ke AT Ao g =k
(91912, 2019). A5k AloRe-Ee] Akl AR (Antioxidant
content) ¥4 d3}= [O9 1134 2ok A5 & &

TR L (8% a #(HA %) b (=

BAJ 42.85+0.05%12 -0.92+0.05¢ 2.41£0.12f

o714 BDJ 44.17+0.20 -1.300.00° -0.85+0.05'
BSI 44.40+0.27° -1.30+0.08" -0.77+0.09'

MGJ 43.000.46° -0.82+0.05° 1.13£0.092

ZA1Y MSJ 42.72+0.09%% -0.87+0.05% 2.95+0.05°
MWJ 42.27+0.12° -0.82+0.05° 6.82+0.05°

SSJ 43.95+0.66" -1.32+0.05° 0.47+0.15"

22714 SAJ 42.42+0.09%F -0.92+0.09¢ 3.05+0.12°
SIT 41.50+0.088 -0.40+0.08* 4.05+0.12¢

. AGJ 42.27+0.46 -1.10+0.08° 6.32+0.09°
A7 AMIJ 42.30+0.14°" -0.60+0.08° 7.42+0.12°

D MeantSD

2 2~h Means within column with different superscripts

(A)

80

70
g £
= 60 <
£ £
u<-§ 50 i
3 d o
) )
€ 40 -3
: :
[ >
‘::; 30 f &
© =
g 20 :_5
e
° 10

BAJ BDJ BS) MGJ MS) MWJ SSJ SAJ SJJ AG) AMJ
(A) = A AR B EEdle o

i

(B)
30

25
20

15

are

significantly different by Duncan’s test(p<0.05).

9 g

9 9 9

I

BAJ BDJ BS) MGJ MS) MWJ SSJ SAJ

(B) : A AteRe] %

Sl AG) AMJ

Fehieol= FF

1] Al AtZHS 20| ShAksl AR

The same letter means no statistically significant difference between the analysed products at the level of significance p=0.05.
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ol ke 71 AlEold 16.09~17.52 GAE
mg/mL, 771 AFelA 12.82~73.98 GAE mg/mL,
2719 AlEIA 15.87~63.23 GAE mg/mL, 3£]7]
o] AlFEA 24.57~38.88 GAE mg/mL 7S VRIS
™ FA71 AFL] MSI7F frojHo 71 w3
< B3(p<0.05), 4719 AF SAIF 1L the w2
S UERT ol F ZEhEico|= dhFe] i
M= TS dehdth AR F EEfHicol=
ke )71y AFolA 2.08~2.15 RE mg/mL, =71
719 AFelA 2.10~8.24 RE mg/mL, 47| A&
oA 2.09~7.96 RE mg/mL, 319|719 #AEolA 3,44
~5.03 RE mg/mL 7+ JeRAch A314(2012) I+
oM Al A0 F s ST F EEfHEico|=
steke z47b 133.10~379.84 ug/mL¥} 23.82~68.28
ug/mLZ Husla Qi)

(A)
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80 b
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60
50
40 e
30 ‘
20 I
10 h

DPPH radical scavenging activity (%)
Q.

BAJ BDJ BS) MGJ MSJ) MWJ SSJ SAJ SIJ AG) AMJ

(A) : AN# Al2-E9] DPPH radical scavenging activity
©)
51400
§ a
£1200 b
]
21000

800

600
400 g gh
" III :

: ||

BAJ BDJ BS) MGJ MSJ MWJ SSJ SAJ SJJ AG) AMJ

Ferric Reducing Antioxidant P

(C) : Al A5 FRAPH

(T3 2] Al Atz

3.

oo

et 2y

Al Alk2go] ka3l E4(Antioxidant activity)
B Avb= (2 2]9F 2} ¢FY3) Free radical 2 &
27l DPPHE &4l E43 vh-33shd g = o] A7
™, ABTS =3 3hbs 543 ghgshd 708 47
wo] kst & &7 Al Wol ARE= W oloi Ak
vl 9], 2014). FRAPS} Reducing power:= A+s} 2 3k
A wgoll &gk WptFoR BuEa gloem(olsd
9], 2008), &4tst 2ds Wk VIR g A
#3814 2, 2007). AR}2-=2] DPPH radical scavenging
activity= 2.26~97.83% H|o™, ABTS radical
scavenging activity:= 29.61 ~223.66TE mM W21,
FRAP#-S 169.69~1239.88TE mM, Reducing power=
826.35~2098.09TE mM ¥ ¢|E ek =& it
st 27 AN T2719 MSIAIRTe] o8 os 7h

5 o~
o W
<

ABTS radical scavenging activity (T.E. mM)

o

BA) BDJ BS) MGJ MSJ MWJ SSJ SAJ SJJ AGJ AMIJ

(B) : A1 AlF&-829] ABTS radical scavenging activity
(D)
2500
< 2000
3 .
i
£ 1500 d d
] 5
3
1000 H -
£
v
-
®
& 500
0
BAJ BDJ BS) MGJ MSJ MWJ SSJ SAJ S AG) AMJ
(D) : Al AlFRS-E2] Reducing power
g0 a3 B4

The same letter means no statistically significant difference between the analysed products at the level of significance p=0.05.
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< 24

ST

YERH S H(p<0.05), theoz F471¢
SAJAIE, 7719 MWIAIE <=ol3dtt. 83 (2012)
o] AFtox] Al#t &£eHd AlgE~e] DPPH radical 4
e 90%ol o g Hasklon, o= F7]% MSJ
AFT FARSE 36 Btk dubde g F e ol

Eod gitsl w3 Aol ok Ruskal
A=H(HAH 2], 2006), E AN = F HE dd

% SthHeo|=E Fo] 12 VY MSIAIEH $4
719 SAJAIEe] st Bde gt BRE Hlth
, Al AR it A B Gl Afel
£ Hole o= ARt 5, AHEe] AR, AR
2 7 32 7E ke 3 9 S SRS

4. EHALE MEDp stMo| Akmini|

Y
o
sy
=
>
:U
=
o
o
o
Q.
=
oQ
ko]
Q
<
g
lo
™
?E
i
o)
rlr
A
e
(@)}

ol& &2k DPPH radical &7}, ABTS radical &7

, FRAP, Reducing powere} 0.97, 0.99, 0.98, 0.99,
0.999] frejHor we o] FHdAE vehilen,
% ZglHxo|= S DPPH radical 4715, ABTS
radical 22715, FRAP, Reducing power2} 0.99, 0.98,
0.97, 0.959] Fojdo= &2 Fof FAIAE e
t}. DPPH radical 22752 ABTS radical 245,
FRAP, Reducing power2} 0.98, 0.98, 0.982] 220
2 Eo o] 4HABAE B3 FRAPE Reducing
power?} 0.992 fojHo g o oo AUAAES e

(£ 6) AlE AztS R eiitel S Zho| Atz

Wk olald £)(2008)F EEFo] FulE

DPPH ¥ FRAP(ferric reducing antioxidant power)
she] ARSI 247 097408 YEpton, sl
ol E25H HAFE AF] a8 B &
Stk Bustgln ol B AT dseh fAshgich

2}H -o|= 32k DPPH radical scavenging)oll tf
A= [29 313 2k A 1R AR
(F1)& 7 AR F3(F2)2> 2H2} 72.84%9} 14.75%=
T 87.59%% UEhllth. FEE(F]) X5 ¢Fo] Hde=
= T L (EE)e] 2o, Al A
7 AI¥ F 714 #A1F<] BDIS} BSI, w471 A%
SSJ AlFo] WHsHA FEHAt. o] AFES T
2 92% oPdE ARt e, WEel Lk g thE Al
FHO FolFHo g =& 4395 o9 S Yehdt F
AE(F2) Y& ko] Wheko 2= pH, Total polyphenols,
Total flavonoids, DPPH radical scavenging®| £33}
G, Y& 29 Hko 2= 1Al ¥ agh(FA L),
b#(EAE)o] EEHAY. FA7IY AFS MSIS
MWJ 2 F2719] AF9] SAJ= @4ksl 4821 Total
polyphenols(TP)2} Total flavonoids(TF) 2 &xks} &
dol FrelHom =7 et 47199 SIARRES
)71 AGI 2 AMJ AFL 7184 1P i =

o] freldon wstow, bAFAR)E e AES

~
2
2
u{u
0,
[os]
o
—
B
os]
2
i
TP
S
o
o
S
iy
l_
og -
e
N
uL

T7 TP" TF? DPPH ABTS FRAP RP
TP 1.00 - - - -
TF 0.97" 1.00 - - -

DPPH 0.99" 0.99" 1.00 - - -

ABTS 0.98" 0.98" 0.98" 1.00 - -

FRAP 0.99 097 0.98" 0.99" 1.00 -
RP 0.99" 0.95" 0.98" 0.97" 0.99" 1.00

"Significant at p<0.05.
DTP : total polyphenols
ITF : total flavonoids
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[ 4] AR Amhgme A 542 wow

AlFA 3% (hierarchical cluster analysis based on
euclidean distance and Ward linkage)3t 275 dl=2

oz Awun ty)9 AE BAI F771%] AES)
MGJ, ti719 AlE< BDJe} BSI ¥ 471 AlF9
SI7E 7Pk Azlel S13sha, F4719 AFS] MS]
s} 32719 Al SAL, FA719 AT MWIS 8]
719 A AMI, F2719 AFe] sk sel71% A
Fol AGI7H A2 7Pk Azlel gIashelch Aukee
= WrIgse] AR FAE T Aelel fixlshe

g2o g wAE Aol AT A}erﬂ#,] TREA A on, FANY AF MGIe 4719 AEF¢ SSIE
I 7GR EE A2 SREJAL, TF e AgE v di7I9e] AEFES 7R ARl fAEdH v, 5
Biplot (axesF1 and F2: 87.59%)

1o - i
. :::J:_—: _E.E:
# Pk sleeer ect
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z ‘c"-.-'g;,_L - _\:_::__—:'—_:_::__. Water content
= @ T —— E
o e
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-1 05 ] 05 1 15 z
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