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Abstract

This study was conducted to investigate the quality properties depending on the cultivation methods (general, organic,
pesticide-free) of yuza and its various parts (peel, pulp, seed). The contents of hesperidin were the highest in yuza
feel grown by pesticide-free method (13.23 mg/g). The contents of naringin presented a higher content in the peel,
especially which of the general (4.62 mg/g) showed the highest value. Vitamin C analysis showed the highest
content in the peel, significantly varied according to the cultivation method and various parts (p<0.05). Vitamin
C value was significantly highest in organic peel, which was 770.02 mg/100 g, whereas among the peel, the pulp
and the seed were it the lowest in the seed. The content of total polyphenols were the highest in general peel
(0.85 mg/g). Flavonoid content of pesticide-free seed was significantly higher than those of the other yuja samples
which was 0.89 mg/g (p<0.05). The DPPH radical scavenging activity was relatively more active in the peel among
the above-mentioned three parts, especially the pesticide-free peel was most active, which was 73.94%. The ABTS
radical scavenging activity of organic peel was significantly active among the samples, which was 84.47% (p<0.05).
Based on these results, it can be said that yuja has variety of useful components in the pulp and the seed as

well as the peel: and thus it’s
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hight recommended to develop more varied yuja products.
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Milford, MA, USA)Z 210 nmellA] Stk §714F e
2 oxalic acid, citric acid, malic acid, succinic acid, fumaric
acid(Sigma-Aldrich Co.)S EFEZE o] &dto] AT
Ay omvE Avssct

Hesperidin & naringin

A &7 2 F-9loll - naringin 2 hesperidin &7
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Table 1. Proximate composition of various parts of yuza
depending on cultivation methods

(%)
Pars Sample

General Organic Pesticide-free

Pecl 245:001"5) 348003 351:025™

Moisture Pulp 2431002 347:015*  3.55:0.05%
Seed 248:0.03™  247+001°  245:001°

Peel 5944005  7.01+006™ 576020

Crude protein ~ Pulp 700:0.02"  6.18:002F 6251001
Seed 16374124 1791+030*  18.190.01*

Peel 18310.13%  24240.13* 234031

Crude fat Pulp 3024006  481:0.10™  321£0.06"
Seed 30.10£0.61™  3151:074*  30.53+1.01°

Pecl 296:009" 280002  3.10£0.10"

Crude ash Pulp 4612006™  437:0.10% 4392007
Seed 2412021%  2.82+0.12"  2.76£0.02%

DAIl values are meantSD (n=3).

%Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

I CMeans with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

¥NS, not significant.

) e} Fpok Bialo)] H|sle] =2 2o ks Helom
(p<0.05), Lyt #3] 9} FxoF Bol= A 27| FofatE
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o fARSE Aeke B, 7o) Tl ]St
Ak gheko] =2 AoR Yepgon, Ko A gk
Aukale] WE folA zfo]lE YeRA] ekTh 4
oz Aol w2 ¥ fEoR frls o
4.81%= LRF I5(3.02%)7 T5F F5(3.21%)l Hl5tA
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29} 2t} e fructose glucose, sucrose”’} A==
ol Al 79 F #A99] freld TS fuctose > glucose >
sucrose?] oAt #H5o] fFEld FFE sucrose >
fructose > glucose2] 0|2 Ao ?5“’5401 A= 2
& sucrose Wo|th
Ank f2b 24919 fructose TS 278.03 mg/g O = &
13929 mg/gell BlGte] oA oz =& dhaks Yehhle
™ (p<0.05), F71% fratet F5f fAke] Aol = Lt
Aok v =gk AR 759 fructose o] Z]of H]s}
of v ke Yeligieh 3 3 It 3l = 278.03
mg/g .2 -5 7}19](196.73 mg/g)°l Ml frojH o=
= fructose FFS HA M (p<0.05), F71%F 2(272.26
mg/g)¢te oS UEhA] &3kt 359 fructose 3
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< 122.03-139.29 mg/g .2 FAF TRl W A 57t #
o)aHE VERA] gtth 9 glucose FEE FAF Fel
w2 Al57te] o= gilen R FdA= a7t
=2 o2 Yyt 4yt Zaj et Rk )= 77t
164.65 mg/g, 156.19 mg/ge] #Oo = F-FoF 77 (114.71
mg/g)ell Bl3le] FoH 02 £ glucose TS YERNR
th(p<0.05). ZH5-2] glucose -2 AWt #771%F L F5oF
Al 7te] ApolE HolA] gkt

k2] sucrose EEF2 LR 8] 220.17 mg/gl 2 I}
7](99.74 mg/g) ¢t #1(78.94 mg/g)°l| HlGte] frolFow =
< S YA tHp<0.05). 571% FAkeh F5<F 4}
T3 3}&o] 7217} 148.16 mg/g, 208.24 mg/gE 3| ¢} H 4]
H]3le] H& sucrose TS HATh oA sucroseE HS
of @ol gHrelol et 5 & Lut Fa3 ok 5
o] Z}z} 220.17 mg/g, 20824 mg/gC. = F71% F5(148.16
mg/g)ell Hlst] FejFoR =& FFS Ui
(©<005). 7719} K9] sucrose FF-L H]Se F30] L ET]
] F dut A3)= 99.74 mg/g 2 7] 9] (67.16
mg/g) 9t F-52F 79](78.84 mg/g)ell HIste] FolHow =
& FFE YA thp<0.05). A e 4y, 7% 2 T
oF H 7} Z+7}; 78.94 mgfg, 81.48 mgfg, 79.44 mg/gC. 2 Al &
el Folaks vehiiAl skt

Lee 5(2)9 ATelMe 72 T eIl fructose,

glucose 2 sucroseZ HEF U2, fructose} glucose=

I}, sucroset IS HL TS Ho] B A3e)
Akt 472 Jeplidch 28y 741 = & fET &%

Table 2. Free sugar content of various parts of yuza depending
on cultivation methods

(mgfg)
Parts Sample

General Organic Pesticide-free

Peel  278.03:21.56"2% 27226+16.11*  196.7316.83™

Fructose  Pulp 139204449 122,03+850°  136.70£22.10°
Seed ND” ND ND

Peel 164.65£853  156.19+451  114.71:0.72®

Glucose  Pulp 64.742.18"° 5478:190°  63.591925°
Seed ND ND ND

Peel 99.74+4.85"  67.1612.55C  78.8420.95"

Sucrose  Pulp 220.17£1658  148.16£7.04®  208.24+41.10"*
Seed 78.94+4.45% 8148:2.64°  79.441334

DAIl values are meantSD (n=3).

%Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

I CMeans with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

NS, not significant.

IND, not detected.
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FA 5 2 B9lel w714k 498 A 3= Table
3o YeERNSITE f714H- oxalic acid, citric acid, malic acid,
succinic acid, fumaric acid’} &% %t}

Oxalic acids #43F 22} Ink fA} 82 )<} #of
Hglo] o)z o 7 B ks YER S th(p<0.05).
F71E A A9 9k #&o] 242t 10.38 nglg, 7.20 ng/g®l
Zroz Xo| Hsle] §oA o2 =L oxalic acid TFEFS
Hglom Pisok Gal= duk faje} B3 AE Yeh)
Ak F-2lo] W oxalic aied TS A A 77
79 = 1038 pg/g o2 Unt 219](3.88 ng/g) et 5t Z
(090 ug/g)ell Hlgte] fForoz Ee IS Bt
(p<0.05). Z}5-2] oxalic acid T#S 5.11-926 pg/ge] B =
AlE1Ee] RS YERA] sttt Aol = sk A
7F 1.81 ng/go = AWK(1.52 ng/g)¥t F71°5(1.47 ng/g )°l
H|gte] feoldog =& kS B o (p<0.05), LR A
o} 715 ANe fFAE JeRIA] st

At {2l A9 citric acid -2 ¥-5-°] 120.60 pg/g -
= 7491 (26.83 ng/g) B A (3.37 ng/g)ell Hlste] folHo
TV e AR B o, §71% fAket Bk At
M= AR 295 Jepidch 2y, 245 2 4] 29
% 5ol A citric acid o] & AR YERoH,
5 T 7% A50] 13126 ng/ge = fFrolHow 7H
o s Je AU thp<0.05). F71% 35S duk 35
(120.60 pg/e)¥} F-5<F 74 (106.69 ng/g) fr2lA= e
WATHPp<0.05). #3= Lt 797} 26.83 ng/g o= 71
o) o} FipofF dujd] vlsle] fre]A o R =2 citric acid
kS Holom, MoxE 337-369 1g/gC® Al EFol
w2 A|57ke] RS YERIA] ekt

ARE F-2ke] malic acidE 43 2}, malic acide I RF
FA 2ol Hel gHrEo] e Ao E YEhgon 598
ng/gel Fro= #3(4.97 ug/g)t #(1.10 ng/g)ell Hlsko]
fFo)doz =2 s e thp<0.05). 71 FAF
F) o} A= 242} 352 pglg, 221 1glg &= 71 2H1(5.88
ng/g)ell Blete] fejA oz v kS K9l 0 (p<0.05),
7% A ook A ko] fojAte Yehi A Z9kTh
5o FAF Al e 1.04 ng/g o2 5k %3(4.16 ng/g) ot
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T 75(5.30 pg/g)ell vlete] FrejHd oz w2 malic
acid &2 Below g Bylet #Htke frofat=
e A gtth Malic acidS H-9jH & 248 A}
ol Zol TFEo] AR e Lk, f71E 2 Fsoke
5.30-5.98 ng/gel W= Al53te] fo]2 Zfo]E Holx]
53e=

Succinic acidg& 43+ A3} vt FAl A= 9} A
o Hlste] #5(7.73 pg/g)ell Bel rEo] Ue AR
et on, f71s §A8 T8 fAE AR 23E
B3t} Succinic acidE malic acid®t FAFSE A3t 2 Al H-¢
< & Bol FfHol e Aoz Yeied 35
Z succinic aicd g2 7.00-7.73 ng/gl 2 FAF FFol
2 FoabE Holz| &9t

Fumaric acid= Al 591 & AlollA A vebgon, 25
o= grEo] A L Ao YEetgth A & 171%
A7t 12.68 1g/g O 2 oA 08 T & T Bl
Ank Ao} Fipok M= AlB2ke] fojakg Holx] etk
3] S dut 2] 123 pg/g o2 71% 29231 nglg)
ok FgoF 9227 ngdll Hlste]l FolFow W
fumaric aicd -2 YERN LM (p<0.05), A4l <} #FzE7EA]

Table 3. Organic acid content of various parts of yuza depending
on cultivation methods

(ugfg)
Pars Sample

General Organic Pesticide-free

Pecl 3.88£0.38"59  10.38+3.16" 0.90£0.05"

Oxalic Pulp 9.2646,08™ 720£2.35° 5.11£0.90"
Seed 152011 1.47£0.11 1.810.14"

Peel 2683:090"™  18.58+1.09®  19.18+2.14"®
Citric Pulp 120.60£2.93*% 13126397 106.69+15.18"®
Seed 33741137 3.600.14° 3.6940.10°

Peel 4.97+0.16™ 3.5240.16™® 4.16:0.85"®

Malic Pulp 5.9820.82° 5.88£0.59" 5.30£0.83"
Seed 1.10£0.16™ 22141.12° 1.04£0.03

Peel 349£0,14"® 5112032 2.88+0.09
Succinic  Pulp 7.7320.28™ 7.00£0.33" 7.25£1.10°
Seed 0.68+0.59 1.7240.14% 1.0020.01%®

Pecl 1232001 2.31:0.06"™ 22740127

Fumaric  Pulp ND? ND ND
Seed 1147+024% 1268059  11.20:039®

DAl values are meantSD (n=3).

%Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

I Means with different superscripts in the same row are significantly different
at p<0.05 by Duncan’s multiple range test.

NS, not significant.

IND, not detected.

2 f7ls H9 ¢ Feok Ru= A5 193 Aol &
Holx] gkt

Shin 5(3)9] A Aol = ko] 23] 9 254
malonic acid, malic acid, citric acid 2 succinic acid’} 75|
Row 1 F citric acid7} 102-17.7 g/100 g & 7€} 714
o vlgte] 71 =& RS eIt Busielch =
gt Kang 5(4)2 34 f2ke] F9H frlike 24
A7 F 655 I8k I 2] citric acid7} 7HY
=2 kS Uehficta B auslich E 28 A3 citric
acid7} frAke] FE frlitelw fate] FFek 919 Aol
= A el de Rk TR 2 g 93
A= Aoz Helth

Hesperidin % Naringin

A 7 2 2o whe} hesperidin TS B413F A3}
+ Table 49} Zth. F2F 7ol WE hesperidin 32
At 52 9= 12.94 mg/gCE TH5(4.42 mg/g)T A
(1.98 mg/g)ll vlate] frojd oz =& shaks Yeplglth
(p<0.05). 71 Ak} gt fAk B LAnk fAjeh
ALgE A3k g 319 hesperidin $iFo] EaL Mol A w2
FFE e e 2oz Btk fxe B9 5 f71%
79 = 12.03 mg/gS = URF 73](12.94 mg/g)ot &
73] (13.23 mg/g)°l| B]3te] 2l & o2 Y2 hesperidin
F= HERA 2™ (p<0.05), LRE 2] o} gk 3ul= Al
F27re] fFofAE HolA] sttt

& F F5F 359 hesperidin S 621 mg/gl 2
vehgom dnt 35442 mge) 771 5430 mg/g)
o Hlgto] fFe]H o #& FFS BATHp<0.05). F71F
M 2] hesperidin 332 222 mg/g O & Lut #(1.97 mg/g) <}
59k X (2.88 myg) St ol xE UERAA] skod, FE
of Al It ol Hlste] folAo R Ee RS Btk
(p<0.03).

Table 4. Heperidin content of various parts of yuza depending
on cultivation methods

(ngg)
Sample
Parts - — F-value
General Organic  Pesticide-free
Peel 12.94£055"2% 12.03+0.61% 13231065 6432
Pulp 442:063%  430:047"  621:073" 1784
Seed 1984046 22210308 288+090*  3.561™Y

F-value 65779470 699.6957 283467

DALl values are meantSD (n=3).

%*Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

I-Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

¥NS, not significant.

I p<0.001
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AR fAke] AREd AT5)elA e 9 7&e
hesperidin 3@ #A1¢h 27} 23] 9] heperidin %2 7}
ol Hlsto] oF 4.81-7.8080 T #=A| B FE ATk Barslsd
om uZAYZF 2] 72.48 mg/100 g, LS/ FFE 2}y
7441 mg/100 g, &N F 25 10.77 mg/100 g, LS/
Z 7% 1124 mg/100 g© 2 1T /| ZFEo] 1T A Eo]
Hlsto] Hl A 3= hesperidin S WERAATIAL Bl
331

Naringin®] &5 579 ¢ A2 Table 59 YER AT
A FHol w2 naringin 32 hesperidin 37 2 7o}
frakstlom, Al -9 F FaoA =2 T U
v 2 F 4t Ao} Tk A= 47 4.61 myg,
444 mglg © 2 f71% #7415 mgg)dl Hlate] FeoA o
2 %2 naringin FFS JERATE BEol e Tt
25313 mg/g)e] Lut 48249 myg)H f71E A5
(2.55 mg/g)°ll Hate] 59 A 02 =L naringin TS H
Ao H (p<0.05), ARt I53 F71F H&F 1 FoAte
YERHA] %t A2 naringin T 5ok A (1.46
mg/e)¢t 71 #(1.48 mg/grk A HF 4(1.28 mg/g)°ll B3
fFodog w2 FqEE Bk

Shin “5(15)= A+ #52] - heperidin 32} AR
HAG o v v e dehiitha Basiele
o 18 NS 52] A5 984 mg/100 gO = ThE A5
Hlglo] frojd oz we ks Uehi itk B asigith
T3 2437 9] naringin S 28.69-44.96 mg/100 g 2] ]
2 ZEFEAta stk ol g Alsite] drEatel= &
=, AR, QA B A7 mhE 230l A '
t27] & o Aew Husgoen, HEF 3 U
hesperidin k2 I o] A&l whep Hap Hadte] &
A 99-12€0) 11.66%M A 7.82% = A9 Thal &+
th28). ¥ 23 A% naringin®] $HeFo| hesperidin gl

Hjste] e e tehygith

Table 5. Naringin content of various parts of yuza depending on
cultivation methods

(mng/g)

Samples
General Organic
Peel  4.61+029"2% 4151029 4440235 4430

Parts
Pesticide-free  F-value

Naringin ~ Pulp 249:0.18®  2.55:031%  3.13:037™  8.346"
Seed 12840.17F 148013  146%0.14* 3511™Y
F-value 3507457 1644277 1944137

DAIl values are meanSD (n=3).

%Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

9Means with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

¥NS, not significant.

I p<0.001

T2 ZAA-FEE A A4 A6E (2017)

Table 6. Vitamin C content of various parts of yuza depending
on cultivation methods

(mg/100 g)

Sample
Parts F-value
General Organic Pesticide-free

Peel  15026:2.68™Y  770.02£7.22*  550.54+12.85° 3958.197"

Pulp 25574583C  349.5247.43" 297313048 398.661"
Seed 13.26+0.39°® 11274085  1746095* 50357
F-value 2518.626™ 120300127 3848752

DAl values are meantSD (n=3).

PMeans with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

IMeans with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

¥, p<0.001

oj} &2 AR FHERFAAA 7 Wol EAdTi &
HZl ZetH o] = 3}3HE< hesperidinZ} naringin®] A}
o] Fajell 7P wol FHrElel A A= ARlsiin wet
A ARl Al fARRF Bk 2 AH|EdlEd Fgtei
A #3E adz o83 5 e ddaw anE S
She AlF A8l o Aom Btk

Vitamin C

A 7 2 2ol wiet vitamin CE 3 % 2413 A3}
= Table 63} 2t} Auk 5219 vitamin C &S 3}8-9]
22557 mg/100 g 7to.2 F3 ¢l Ko wlsle] folH o
E< FEFE HERIAH(p<0.05). 7] f+Ake] vitamin
C e 7971 770.08 mg/100 g O 2 2H5(349.52 mg/100
23 A(11.27 mg/100 g)°ll Hlate] frejx oz =2 e
Bon, ot e f71F fAbeh Ak AR 3
9]¢] vitamin C o] 550.54 mg/100 g YERHATH
(p<0.05).

Vitamin C g2 F2ke] Al 591 5 ol vl Fol
el o Aol A ol e Aew vt
FA Tt F-9lol wet sFatel S YehiiTh #9] &
#71% )& 77002 mg/100 g & FolF o s g we
S JER) L th(p<0.05). L HF 73] (150.26 mg/100 g)<}
5 79](550.54 mg/100 @)= F71% Zde vlsto]
ojH o e g Belon, 53] Iyt #y= H&E
O 2 vitamin C g2 UER A THp<0.05).

5 FoAA = F71%F F5o] 34952 mg/100 g = LRk
7}8-(225.57 mg/100 g3} F-&F #5(297.31 mg/100 g)°ll
Hjste] fro]A o8 #& vitamin C &S YERIATH
(p<0.05).

Shin 5(15)2 F4F 5 & HIEMN C &2 6.14-10.74
mg/100 g & 1 3 1% 7jEFE0] 10.74 mg/100 gO =
%< vitamin C $F2 YAt Easiich ok ¥}

(¢}
v
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9] 9] vitamin C %2 19.38-30.21 mg/100 g& 2 Z}&-0]
v]3le] Zpulof] B k9] vitamin C7} TFEo] AE Aew
BuslgEd ole ® AAztst fAalslkith
Hwang 5(23)2 AelE L MFE T2 1, )] 25l
gh-=o] l+= vitamin C7F Z+2F 29.6 mg%, 21.4 mg%, 22.2
mg%= A FAZFl vitamin C7F B Beo| $HrE o]
e Ao Huslgich

Total polyphenols % Flavonoids

T Ty & EoieolE S ST Ade
Table 73} 2t} §AF 5o W2 = Zolvs geke Auk
FA #3971 0.85 mg/ge 2 #H5(0.09 mg/g)Z} #(0.10
mg/g)ell HIste] folHom w2 IS JEAT
(p<0.05). 71§ A= #3917} 0.68 mg/g & 2H5(0.12
mg/g)7 #(0.14 mg/g)°ll Hlgt] =& ke Hylon, F
s Al #71% A fARE 23S YERIS
(p<0.05).

Ak Al 59 = Ht =2 F
wlem &3 3l e v =g Eolith dnt e
0.85 mg/gC & A= F 7MF =& FFS Yehiglen,
7% #91(0.68 mg/g) o} -5 231(0.76 mg/g)= Lnt
Hojof Hlste] frejAHo g we heFS B Th(p<0.05).

I8 F Ayt 3482 0.09 mg/glE 7% T5(0.12
mg/g)? 75 #5(0.14 mg/g)ell H|st] oA om e
total polyphenol 2 WERA 0™ (p<0.05), 715 5
I FEoF HE-2 A8t folakE HolA] gskrh dnk
Ao & ZElvs SFE 0.10 mggl® F71% X (0.14
mg/g)9t -5k #(0.12 mg/g)ell Blste] frejHom e
shars 1ot

Fl

& Zolvs g v

% FehwolE P AU, 7% % Tk 44
2T 0|53 A0kE ngled A w9 F AN 1w

Table 7. Total polyphenols and flavonoids content of various
parts of yuza depending on cultivation methods

(mgfg)
P Sample
arts

General Organic Pesticide-free
Peel 0.85+0.03"249  0,68+0.02C  0.76+0.04
polyT;}igil Js  Pup 000003  0.12:0.00%  0.14:000"
Seed 0.10£0.00C  0.14+001%  0.12+0.00%
Peel 0.18:0.00® 018000  0.19:0.01*
ooal Rup 016:001°  017:000° 0195000
Seed 081004  082+007°  0.89+0.02

DAIl values are meantSD (n=3).

%Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

IMeans with different superscripts in the same row are significantly different at
p<0.05 by Duncan’s multiple range test.

% FotE o= S etk 1 & Tk A7t
0.89 mg/g o= ARt # o} f7]5 Ao H|sto] frolAow
M Ee qHgE 1o (p<005) dutk Ao} f{7)E A=
Al83te] frefakE HolA] &Skt
F9l9] T St o= Rk F5oF 249(0.19 mg/g)
7F oA e ® 7 w3 (p<0.05), LRt #3)9t f7]E
Hole Alg3te] fFofaks YehlA] sk
Shin 5(15)2] Al 2 2] 3—4 ZEvE
SrFo] Ip5oll H]é}@l 2864154 =A Yebgew I St
Hyolt deke = Zals ekl SAKgE Adko 2 k-5
(1.95-3.93 mg/100 g)°] 2} (9.67-11.87 mg/100 g)ol| B] 5}
3o = Zgtd ol kS el Qitty B u skt
Hwang 5(23)°] ATellX e {2 A& ] Afol= vEt
WA ggtov #Hajof dHreo] Sle & Eeluls ol
90-100 mg% = Z}5(21-22 mg%)EE]— 2.54) wol il

JE Aew Husks

DPPH 2iC]2 2~AH5 ¥ ABTS 2l0d 2AS

DPPH 2}t|Z &7 57 ABTS &t &ASS w4
A7} Table 89 YERASITH

U9t 28] DPPH &t &A 5 dut f-4F 297t
72.98% = IH(7. 30%)4 M (27.87%)°l H]8te] fojd o=

7V we 2% YERI oW (p<0.05), f71E ket
F5oF Ao M= A 275 B9t DPPH 2
AT A Al 59 F Ao vwd =& A%
e Boled a2 5 Tk et At #urt 7zt
73.94%, 72.98% = 771 33 (52.97%)°l Hlate] 2] A
o =g gud AALAE UERATHp<0.05).

3}3] th-© 2 DPPH EME” 2%l 2 H9e AN
on f71%F AN F5dt N 217} 36.76%, 36.65% % A5

Table 8. DPPH free radical scavenging activity (DPPH) and ABTS
free radical scavenging activity (ABTS) of various parts of yuza
depending on cultivation methods

(%)

Pars Sample
General Organic Pesticide-free
Peel 72.98:046"2%  5297:065% 73941052
DPPH Pulp 7.30£1.65™ 7.63£0.65° 5.9840.65°
Seed 2787144 3676:033"  36.65:0.06"
Pecl 84.0420.85* 8447+097*  77.90+0.37®
ABTS Pulp 8330£021%  8207:1.06"  76.15:0.35"
Seed 14.620.38™ 1353+0.58F  14.49+0.33

DALl values are meantSD (n=3).

D*Means with different superscripts in the same column are significantly different
at p<0.05 by Duncan’s multiple range test.

I Means with different superscripts in the same tow are significantly different at
p<0.05 by Duncan’s multiple range test.

NS, not significant.
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o

FAEARHE

] FoA ApolE YERAA] &dth LRt A= 2787% %
8715 R 9} Bxok Ko H|ste] G o7 o DPPH
Zd 2% S B9 Thp<0.05).

75 F-Eo] DPPH 2t 271%S 5.98-7.63%2] W9
2 2 TFol e fofAE vERiAl &t

ABTS &} 275 B4 27, Ayt 2} 2ha] <}
7H&o] 77} 84.04%, 83.30% = UNF frAt #(14.62%)°l
Hjglo] fejdoz =2 o aATS HIS
(p<0.05), 3|9} F}-&-& A B7ke] o xk2 YehfA] 29
=3

S71% A #52] ABTS U 2A L 82 07% =
791 (84.47%)°l Hlate] oA o R B 27T BHIlo
o, $71% SA AE 1353% = )9} 25 Hl okﬂ ]
Aoz v 2AGY S YA Tthp<0.05). FEk F4
°] ABTS 22 Aﬂ“ e 7w fAet fAke 2R E
YERH A Th

ABTS &) A2A%o A% DPPH &t AA%T nf
R fAe] Al 791 & Aol Hlwd e 24T
< YeiSith #9] F f71F 9= 8447% % 5ok
29)(77.90%)°l Bt o)A o = hATE HYo
H(p<0.05), $71% TulE Auk 1}3)(84.04%) 9} o] 2=
YebiA] ekskel. Aol e At Ih5o] 8330% = F7]
%ﬂ%@ﬂmﬂ42%qqﬁﬂﬂWWﬂm4ﬁﬂqﬂ
o072 £ 7% E HATHp<0.05).

%] ABTS a}ﬂ%i! 2758 LRt Ao} Fgok A7} bzt
14.62%, 14.49%2] o2 f71% M (13.53%)° Hlst]
Ao L AATS YEAth(p<0.05).

Ji 5(29)°] Had o5t A %3] FAAZ EE
Zzo| §AEE S & Zalvs 3ot stk AT

=5

o] htkal ) em, Cha®}t Cho(30)E HaFel aH4kst
P2 ZetHico|=o Jdo] an EFO Fehiico
1:

s wElsted dAFodse APe 23 hesperidin®]
nannngﬂ H)3lo] =2 gitsl S-S Yepitia Bas)
At

B AT F EYus SEES Ao gel gt
o] gler F Fefi ol S3HE2 Mo Bl FhHrE o
ASMET ol B AP AApgelsol F Fejus SjtE
W olde} FetEicolE S3kE] ks e slo A7t
A=

7 25 24 vk SASIE el G5k
2 Rl < H]EHIC, hesperidin 9 naringin
T gakst 24 —,:/\40} ATt fElge B e A
= 3% (fructose, glucose, sucrose)?] HAE=FHA=d 24y F

33)7) 224 A6E (2017)

T &2 fructose > glucose > sucrose 0N SH,
= w29 =2 sucrose > fructose > glucose 0]}
ok f2F Aol FHrElo] e el B2 sucrose ol ATt

714 % 5% (oxalic acid, citric acid, malic acid,
succinic acid, fumaric acid)°] %% A=t 4«49} 5o
A& citric acid7} 2 S eI OH, Moo=
fumaric acid’} =& S Q—E}lﬁ"i‘:}

2
.

8

Hesperidin& %5<F 3397} 13.23 mg/gC & 713 =&
S YRR, naringine Al §-9] 5 F9]oA] =&
S YA 1 F Lt A9 @462 melg)7t 7P e

e e A TH(p<0.05).

Vitamin C& 43 A7} o2 F-9]of] vlste] zao|
Zol gfpEo] o FF 9§ wke} folF 2ol
= Jeh A tHp<0.05). v71%’— = 770 02 mg/100 g
2 fo)A o 7P =L vitamin C S VERII T A
o AAl e e 3ew “Eﬂ 1 TH(p<0.05).
ZEvE & 4t 2971 0.85 mg/gd] o=
=& S JeERgl o, ek )9t fo]E 3
Z}7} 0.76 mg/g, 0.68 mg/g .= YRt #7]of H| 5t
Aoz b FFS YERATHp<0.05). 5 4 <]
% ZolH o= e 089 mglg 07 A AR F fre
Aoz 71 =& Ts JERNS 21 (p<0.05), 47T ThE
F9lo vlgte] =2 S et 4uh {7l 2
Fi5ok uj o} 48 7 F EE ol e foAE
YeRAA] ekttt

DPPH | &7 sl e Al 59 5 Zalof|A vlwZ]
=2 2AZEE YEided 2 F R A9t
10L.07% 2 7V ¥ 2424 S Ueh Al vkp<0.05).
¥ e o7 A7EAo] e BB »a 3)783348%2)
S JeEglon, 35S 1023-12.14% 2 UrEhH Atk
(p<0.05). 71% 3] 9] ABTS &2 A2A5L 8447% =

A8 ZF Foror & guzd 2% S YyeEplen
(p<0.05), ¥t 9= 84.04% % F71%5 73 (84.47%) %
A9 7}5(83.30%) 7 FolAHE Ho|A] stk 4] 7
1353-14.62% % T} F-&-of vlste] fejdoz e 47
92 e ATH(p<0.05).

A T2 A9 whE o] 83 FApAf FE R Wo| 4]
=3 glo] H3 & AlLlg YA FiEEo] H7]H o] gt
2 43 A9 5 219 9fol] 183} Aell= B f-84

Tr‘i‘o] 6’1—05]01 ocJomg _”_x]_ /‘gJJr*‘ J‘@‘ngq og 01—9—6}

N

}_

rr o2 ofw

W)

v
1o

&

T AFaAsrt o] Fold A er Z|tshE Hiolt
ZAte 2
B A7e 5218 FEATARIEAII S PI011629)
o] Aol ogh o] Folxl &4%‘145}
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