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Effects of premature mandarin powder on the quality characteristics
and antioxidant activities of scone
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Abstract

The effects of premature mandarin powder (PMP) on the quality characteristics and antioxidant activities of scone
were investigated. Scones were prepared by adding different concentrations (0, 0.625, 1.25, 2.5, and 5%) of PMP.
As the content of PMP increased, density of dough slightly increased, while pH of dough decreased. The volume
of scone increased with the amount of sample increased, but the group containing 5% PMP decreased. The moisture
content and Hunter L value of scone were significantly decreased with increasing levels of PMP. On the other
hand, sugar content and Hunter a value of scone were significantly increased with increasing levels of PMP. The
Hunter b value of scone was shown to increase with increasing content of PMP while the group containing 5%
PMP decreased. The texture analysis revealed that the hardness, cohesiveness, gumminess and chewiness of scone
were decreased with the addition of PMP. The springiness showed no significant differences between control and
PMP scones. Total polyphenolics, flavonoid content, DPPH and ABTS" radical scavenging activity, and reducing
powder of scones significantly increased with PMP content. These results indicate that the addition of PMP to scone
can improve its quality and antioxidant activities.

Key words : premature mandarin, scone, quality characteristic, polyphenol, antioxidant activity
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7} lo]A2] AlEl gt A7F sl =L e 1

Aol SEAIL TRlASo] SUletEA AvlAbEe] Yt F71. A, iﬂﬁl?ﬂ 12 5 716748 &
A1E 4H]sdo] Wsteta Qlct. ghdo] Zhe 191 7tk RS VIR ﬂ?i Hlo]Az] AE] tFgol F53 4
R ‘:‘Jﬁc}—ﬁ ARl WstE]EA HolAE AFS otk AF(sconeyZ HEHE, P, G 59 WIS Hlol]

87} G435 S/ glom, A4, Hod W 7EAgde  weUE o] WA W2 Eei, ol FEE T
ok *HlXH UZE 3FA1717] 98l ozt Aol (Son, 2019). A2 HHH|=(quick bread)?] YFC= Unt
A& o2 A= QrkLee 5, 2012). E3], A% 7154 Taiah= g 7 AR SRaES AXA] gol vl A
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ZHHSHA A|27F 7FsstH, YUSHoIAE
B2 vpilelal £2 FE5hH gt gk 714
HE 53 A AAFEOR o &EaL Rlom, X
7} 23] 2748k QTHChoi®} Jung, 2019).

g (premature mandarin)2 P)/d<s 2472 S,
Fo|gtie FEr) T o] tigk a50] dEAIHEA F
20| thet MR THilo] F7IskL Q= FAloIth 22
I Yoy AAHE Bt W7t S7Fekar qlo, @A A
FEIAA oA FE 752 5185t ItHKyunghyang
Shinmun, 2016). ZE-2 thE Y] Bls] 553t 3t A
7L glow, Hler C gFgo] ot W23 E3} o falg
o] &50] Eohal L=A Slth(Lee 5, 2012). 3 WS T
7713 =2 1A] A ok, o]z, U2,
FAS, TSRS 5o ard v Qltk(Jeong 5, 2004).

2 ghatof] Hlsf Alo]4df, 714, polyphenolo] Ho] 3t
5=]o] %131, naringin, hesperidin, rutin 5-2] flavonoid&7}
O S0l Sk T ol AolS, R essential
oil), carotenoids 5 7154 A&9] o] =11 ISRt ¢
4k}t &do] =t B E|[ItK(Choi &, 2007; Kim, 2009;
Park 5, 2011). 2ol tigt A== AFAHNS =27 1
£:719] neohesperidine, naringin 2 hesperidin $F5HRhyu 5,
2002), = mlsat Al20] E43} Ak BA(Yi 5, 2014),
29 FR/JE #4(Choi 5, 2019a), 2] ikt 4
T 2/J(Choi 5, 2019b) 5O oo thgt A7} v H=
st

webd B AelHE HRe) A% 7i5H AR
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wo]ct.
9le] A,
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Table 1. Formulas of premature mandarin scone

ARSI AsA A2S (2021)

7Fs/dE AHENAL HE £ 2
FEEY A7E £&FS Axste] 2 B4 H st

ATt

o]

—

[e)

-

ok
¢

2=z

AF AR ARSE FEEES 8 STH 9 St
A AFLoA a2t 2 Ad § JFor Axst] 4
A7IA] A BUSE £ 100%Z  AFS5fl(Sandlehae,
Hamyang, Korea) &S 45t ¥=U71EH(CI, Seoul,
Korea), “d%(Samyang Qone, Ulsan, Korea), 4~ Sajohaepyo,
Seoul, Korea), B{E](Peacock, Cheonan, Korea), W|o|7]3-$-H
(Jenico, Asan, Korea), ©ZHSeoshin, Wonju, Korea), -5
(Seoulmilk, Yangju, Korea)= AlGolA F-dsto] ARESIA
t}. Ago]| AR5 A2k 1,1-diphenyl-2-picrylhydrazyl(DPPH),
2,2'-azino-bis(3-ethylbenzothiazoline-6-sulfonicacid)(ABTS),
Folin-Ciocalteu’s phenol reagent, gallic acid, potassium
ferricyanide, potassium persulfates Sigma-Aldrich Co.(St.
Louis, MO, USA)°IM 43FaL, 1 9] Aok E4 5 o
FAORE TYste] ARgt

d22329 Hz

HEAFo] A7 9 B2 Table 19] YepRch
HjgtH] @ A 2EPL Yangd}t Kim(2019)2] AT arst
HaL, FEFED H7IERS Park 5(2008)2] ALolA Bt

~20]

Premature mandarin scone

Ingredient (g)

PMO" PM1 PM2 PM3 PM4
Premature mandarin powder 0 2.06 4.13 8.25 16.5
Flour 160 157.94 155.87 151.75 143.5
Butter 62 62 62 62 62
Egg 40 40 40 40 40
Milk 37 37 37 37 37
Sugar 25 25 25 25 25
Baking powder 4 4 4 4 4
Salt 2 2 2 2 2
Total 330 330 330 330 330

YPMO, scone added with 0% premature mandarin powder; PM1, scone added with 0.625% premature mandarin powder; PM2, scone added with
1.25% premature mandarin powder; PM3, scone added with 2.5% premature mandarin powder; PM4, scone added with 5% premature mandarin

powder.
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g Bt Ale|A9 AEET H7HES JALsISith Park
5(2008) 7HE ohEAlo]a AR Al TEA0|T A
AN=Z2] 0-5.76% DS H7FIAL 7 &2 vledl
5.76% A7 A, QIQte] 7], BE Ar A7k 9 AAF
Q1 7|25 HARA HE olste] 45 ot AEshA] ok
Hl&= HISHCE Park 5(2008)2] A2} of= 2}
9] AEAES 24X U2 A0E v O R HEET H7H
& 0-5%F A4Stk A2 Az S o33} doh WA
HEE, EE, Houhe-tls Aol e o At 3
7 HAEof o] H¥=27](5K5SS, Kitchenaid, Joseph, MI,
USA) 1golA] 152 5 ASAAT: 1 ¥ HElS Y og
oAl 12, 6o 28 FEAIT TR, T 9F, 473E ¥
T 2elo]H 302 Bt Ao} MEG AT, AT NEL
7}2 2 emxA|Z 8 cmx£°] 2 cmQ] HISEC] Y1 JF3gH
T WA 1IAZE FAISIATE FAI7E B B2 AR
2 em9] YT 978 Fe}t S 200C/OFRE 160CE Y
AlZ1 QE(FDO 71-3, Daeyoung Co., Seoul, Korea)oJlA4] 11
B T 8E AF2 ARoA 1A1ZE gk o A
T2 AN

P

Y2AE W=o| 2k ¥ pH 23

FEAE MRS Ue SRV ER HAA-E 5 ¢
o] g ¥l o] o8 S71E FulE S % o9
Aoz ARl Hi5e] pHE WIS 3 gofl S7+ 45 mL
£ 43 5% 59t #E3RE F pH meter(HI-2020, Hana,
Ann Arbor, MI, USA)E Z45}31c.

U(gml) = §E52] FA|(g) / WH=9] Ful(mL)

¥BAZO| 37| 248 Y HI| 53

ABAEY ] 2L 229 7 A - F S 5
Asto] olefe] 408 ANTLT, P FAALEL ol

85t HER

w7IEAE (%) = 171 A - & Y FF AHe) / w7
A R 3 7Re] FK(e) < 100

YEAZO £EEY L Y =4

HEATEO FEIFS AR | g& ARSI SRS
(MB45 Moisture Analyzer, Ohaus Co., NJ, USA)Z =743}
At Br= AR 10 gt 7 10 mLE #E3)sto] 302
59t 276 xgol|l A A4 EE](Super-21K, Hanil Science Co.,
Incheon, Korea)3t &, AFSMNE YT A(Atago PR-101a,
Tokyo, Japan)= Z745H3.

ygAZo| ME 5%

HAFAFO] M= MRIA|(JX 777, Juki, Tokyo, Japan)Z
S5, BI(LEL, lightness), 212 =(ag), redness), Y
(b3, yellowness)S 74513111, standard color value= L
Zk, agr 2 bgro| zkzF 98.21, -0.05, -0.240]3ch

L

dF2E9 =3 =Y
AEAFO AL texture analyser(TA-XTplusC, Stable
Micro Systems, Surrey, UK)Z =743}9tt Alg= LA
A7](2x2x2 ecm)& F2HA ARESIAAL, SHRL pre-test
speed 1.0 mm/sec, test speed 5.0 mm/sec, post-test speed 5.0
mm/sec, distance 5.0 mm, probe 100 mm cylindero] it}
YIFEL Y AZo 24s ¥ SEAUHLOE BHF =
W gEohniolE 24o] A8 AR 2EEL
tha} Zo] AR5 A& 30 gofl 70% ethanol 70 mLE
217 shaking incubator(SI-900R, JeioTech, Daejeon, Korea)
oK F2Q0C, 24A1Zh3 7 offsio] Ao A8
Rt
HEET U AF9 F¥E A2 0.1 mL AEHT} 0.2
mL phenol A9, 2 mL SF5 Eoto] 327t HEGAIH]
t}. o] ¥l 2 mLY| 10% Na,COsE gl Y& Apehstod
A0 A 1AIZE BARE & 763 nmoll A SF = (EMC-18PC-
UV, EMCLAB GmbH, Duisburg, Germany)S <75}t
HEHGAS gallic acidE °]&sto] ZMJsHlal, A
mg gallic acid equivalent(mg GAE)/100 g© 2 LEFHTHLin
7} Tang, 2007). ZZetE L0l kS 0.1 mL A|2Hz}
0.3 mL 1 N NaOH, 2 mL diethylene glycolE &5} 3
7COA 1AIZE ZAZE & 420 nmoll A FFEE S7F0I3ir
HEAFAIE naringin acidE o|-&5to] A/dslal, Akgh
2 mg naringin acid equivalent(mg NE)/100 g© & UERHC}
(Um} Kim, 2007).

J
o2

HBEY U AZo| FMS BY 2
kst B 2o A8 AR 2E2BL theat o] A

ZoFget. A& 10 gof] 70% ethanol 90 mLE Y17 shaking
incubator(SI-900R, JeioTech, Daejeon, Korea)ollA] F&
(20T, 24AI7HRE & ofFfsto] Algdos ARSI
DPPH radical 2752 250 L A&7} 1 mL 1.5x10%
M DPPH 842 B3It & 41 Apchslal 3087t HA|AA
S%(517 nm)E 45190 the2] AR, DPPH radical
A1 BHe] BRER AT BHE) 100
o oJ3) THEZ AEH9ITHLee S, 2007). ABTS' radical
AAS2 ABTS 8943} 2.45 mM potassium persulfateS &
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et & IS ApAstal 20417 HAIAA 734 nmoflA SF =
7} 0.70+0.010] =5 SFFZ 3401t 3AH 1.6 mL
of A5 0.1 mLE ¥ 587 FX F FLE(734 nm)E
243199k o299 AR, ABTS' radical A7%5(%)={1-
A& 7Y &8 —?—@7]%-4 B50)1x1000] 9J3] &
AEE AFESIETHRe 5, 1999). E-¥3 (reducing power)<
0.5 mL A]ZM0] 0.5 mL 0.2 M sodium phosphate buffer2}
0.5 mL 1% potassium ferricyanideS 7}5}0] 50T of| 4] 205
7F A5 & 0.5 mL 10% trichloroacetic acidS 211 YAIE

£ o9tk ASN 1 mL, 255 1 mL 9 0.1% FeCl; 0.2
mLE E5to] 3087 HA] T FHEI00 im)E 2319
THWonga} Chye, 2009).

SHAE

2 Q170] AR 38] ol vk Zslel Wt B
ZHXE Yehion, data B4L2 SPSS 25.0(IBM Inc.,
Armonk, NY, USA) software package programe ©]-8-5}%
o Al FRIRF ASS fl5l ZAHEA(ANOVAYS AA|
S1913L, 914 oIt S 29 Duncan®] TR
(p<0051% olg3to] ATABE ABSHeATH

24 :I_I.

Z 1 1=k

= L=

HBAR wEe| UL U pH
HAEAE W0 U 9 pH 2% Z3l= Table 29} 20
™, 22T pH S7%43H= Table 3] YeEHTh HH=9]

Table 2. Density and pH of premature mandarin scone dough

9% PMO7} 4.50 g/mL, PM1-PM47} 4.50-4.83 g/mLE
PMO-PM3 7Ho]l -9]2Q1 Zo]7} Q11 PM47} &A] Lre}
Sk AF WSl R 5% o= A7 A v
UEE Tt =0|= A0 =2 HojFHtKp<0.05). Ryu2}t Chung
(2018)9] Hilo] W2 W= vkEo] WP =S Yehf=
AxE, Yot EZ 75‘% W3o] Fhasto] AEQ) 77 &

3 s, vt 52 F9oll= Ao g4 A4 71E
L7} ARk shodoh HaEAEe] pHe PMO7L 7.57=2 7
Z E’;—‘}I_Tl PMI -PM47} 6.37-7.48% A& A7}o| Z71E
5 AA5ITHp<0.05). o]=gt itz & Ao AR
X%“U pH7} 3515 ‘7%0} 99| pHol & & A2
2 AFgEch Lee@t Yoon(2016)2] o} Yo} F7] ATLoflA]
LT ofZYo} £ pH7} 3.900 % Wol A& 7lto] 3
7holl Hlsl pH7} Robslttal Hrsto] B At Ao} 93
SHTt

YEAZ0| F7|a4dg ¥ i

AFAFO] A7|&AL ) BuE =43 Ayl Table 4
o} 7t} #7)448-2 PMO-PM47} 11.12-11.76%% UFERE
I, A= 7H9] 19438l Zpol= glgich A9 Fuji= PMO-
PM47} 26.67-35.00 mLE Al H7}efo] Z7)sto] weh A
29] Hu7} 7lsl= 75“50& Holth7} 5% o A7 Al B
07} oha AAsks TS YERTHp<0.05). o|2gt 3%k
< Bae 5(2012)9] &= & XV\’\ Hy A ME FASHA
UEFHTE Bae 5(2012)2 A& 71 0-30%041= A&
A7 gl wet W] Eoj7t ST 50% ol g

Premature mandarin-added scone dough

PMOY PMI PM2 PM3 PM4
Density (g/mL) 4.50+0.007%) 4.50+0.00° 4.50+0.00° 4.53+0.06" 4.83+0.06
pH 7.57+0.08" 7.48+0.05° 7.23+0.02° 6.89+0.06° 6.37+0.06°

YPMO, scone added with 0% premature mandarin powder; PM1, scone added with 0.625% premature mandarin powder; PM2, scone added with
1.25% premature mandarin powder; PM3, scone added with 2.5% premature mandarin powder; PM4, scone added with 5% premature mandarin

powder.
YAll values are meaniSD (n=5).

IDifferent letters (*Y) in the same row are significantly different by Duncan’s multiple range test at p<0.05.

Table 3. The physicochemical characteristics of premature mandarin powder

Moisture content

pH %)

Sugar content
(°Brix)

Color value

Hunter L Hunter a Hunter b

PMPY 3.51+0.01% 4.51£0.73

5.93+0.06

79.71£0.01 -2.2540.03 25.09+0.04

YPMP, premature mandarin powder.
DAIl values are mean+SD (n=5).
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Table 4. The physicochemical characteristics of premature mandarin-added scone
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Premature mandarin-added scone

PMO" PM1 PM2 PM3 PM4
Baking loss rate (%) 11.12+1.67° 11.5740.35 11.20+0.34 11.76+0.28 11.3240.16
Volume (mL) 27.67+0.58% 26.67+0.58° 32.3042.31° 35.00+1.00° 30.07+3.43°
Moisture content (%) 24.45+0.73" 24.5540.67 21.4540.88" 21.67+0.88° 20.14+1.83°
Sugar content (°Brix) 1.60£0.00° 1.60£0.10° 1.70+0.00° 1.90+£0.00° 2.00:£0.00°
Hunter L 72.64+0.85" 68.63+1.52° 65.59+1.99° 61.71+2.17¢ 60.40+1.00°
Color value  Hunter a -3.14+0.86" -3.03+0.30° -2.94+0.24" -2.67+0.22° -1.88+0.24°
Hunter b 28.85+1.36° 34.07+0.60° 36.47+0.46° 38.78+1.11° 32.11+1.73¢

YPMO, scone added with 0% premature mandarin powder; PM1, scone added with 0.625% premature mandarin powder; PM2, scone added with
1.25% premature mandarin powder; PM3, scone added with 2.5% premature mandarin powder; PM4, scone added with 5% premature mandarin

powder.
YAl values are meantSD (n=5).

IDifferent letters (*°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.

Fo7b ZAaFeal Hustgleh B3 Kim(2003)2 Al&S
A7oke gl 7ol ole} Zedste &2 4= ¢l 5
71810 B2l it 2ojel ARgE = Qe 22 Fol A
2oz faolHz AES] Fu|7l fAQital HAlsiiH.
£ Aol A B2 A 5% ool MUk Rt
9] R A7, AR 5315 Wofiote] A2 Ry

HFAEO] RS g 245 Ay Table 49}
2t AEgEEe 53 9 9% % ZIH= Table 33}
o, 747k 4.51%, 5.93 °Brixs UEMHTE HFAZEO] &
BBFES 20.14-24.55%2] W92 UERAT, 1.25% oA+
FEEY e 229 SRR T A= Ao
HRIth(p<0.05). o= £ Ao ALgH FFEU] 85
Zo| 451%=E Wol A& H7Fg| wh AF9] RS0
opxl o2 AZIErh Yangd Kim(2019)2 H3oF AF
O] RS A A7l w} ghAsithal BEalsto] 2
ATt A} AR Ukt HEAEe] g 24 2y,
A= Z7FE]| vlg|oto] Fert S7FeFAth(p<0.05). o]2gt
A= T GRS HFEUE qAIst AZoA HEEg
9] 5.93 °Brix7} AF9] Frof JIFS Foi YRt 2=
AT YunZt Chung(2016)9] Aol A AFg7] £2e
A7FFo| 71 7719 927t f9F o= STkt
I B

W

HEAZ0| ME
HEATO| M 2% ATRs Table 49} L), HEHel

M =4 A= Table 33 2o, LIk 79.71, agh -2.25,
bgk 25.095 UEHHCE FEAE9 =8 Uells Lt
A7 PMO7F 72.64, A& A7 PMI1-PM47} 242+
68.63, 65.59, 61.71, 60.4002 A7 H7|o| Z7jeeE
O THp<0.05). o]={gt HF2 AE7] F7](Yunit Chung,
2016), &= &= HH(Bae 5, 2012)°M %= -FAFSHA LEt
Wtk AAES UERE aghS PMO-PMA7} -1.88--3.142
Lehfol =at] w9l lglom, A2 /il Zriaes
2to] A 4TS ETHp<0.05). BUES tehi
bZrS PMO-PM37} 28.85-38.78 % A& H7Iefo] uje} 341
7k S7FkebF 5% o4 A7k Al sk e wsich
(p<0.05). FA] F7ol = AF A-HChoi2} Jung, 2019)]
X 229) A F7HE §219) Ho] e Wch Haa)
9, B3 342 oal ABae 5, 20120045 pje] 4
2 A7H 7 bRe] MA/dE] ot Ao R Hsiinh
w3t Park 5(005)9] B 110] w2 F7]0] ML Az
caramelization 2 Maillard reaction £9f 93k ¥k=r}11 5}
Aot TEbA] & oA HojRl AT M2 HaRy
AA| A 9 B g o] Zwekgo] oJgh g Fo g AZEct
YdFAZO 2L

HEA2Y| 2L 27 AN Table 59} 2rh. B2
2729 A% (hardness)= PM0O-PM47} 2.89-5.91 kg/em®2] H
915 Yoo, Az Wil S7ho] uet 2hasis A
Fe EATHp<0.05). Lee2} Chung(2013)9] ALofA] A=t
U A7) 7SS W At W2 A5 YE
wickal ®Harsto] & AFATe} FARHA LT BHHO
A7) F7)(YunZt Chung, 2016), oF=U4o} F7](Lee?}
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Table 5. Texture analysis of premature mandarin-added scone

Premature mandarin-added scone

PMO" PM1 PM2 PM3 PM4
Hardness (kg/cn?) 5.91+2.0677 4.34£1.35® 3.38+0.83° 2.8940.41° 2.9240.29°
Springiness (%) 0.08+0.01 0.09+0.01 0.09+0.01 0.09+0.01 0.08+0.00
Cohesiveness (%) 0.0620.00° 0.050.01° 0.05+0.01° 0.05+0.00° 0.04+0.00"
Gumminess (g) 334.29+95.63° 223.76+47.73° 181.73£32.24™ 134.74+18.10° 120.06:14.90°
Chewiness (g) 26.00+5.18° 18.66+2.67° 16.05£1.72° 11.49+1.05° 9.86+1.16°

YPMO, scone added with 0% premature mandarin powder; PM1, scone added with 0.625% premature mandarin powder; PM2, scone added with
1.25% premature mandarin powder; PM3, scone added with 2.5% premature mandarin powder; PM4, scone added with 5% premature mandarin

powder.
YAl values are meantSD (n=10).

IDifferent letters (*°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.

Yoon, 2016)0l4= A& F371to] A& 71Eo] Hls) @
2 ALE Yepictal Basto] B A ATe} Zjolg B
t}. Lee 5(2002) 2 Kim¥} Park(2008)2] X110 w2 7]
of F7lEe BARY o] Wol AL Bt UrE 77l
HhSollA Aerh otk stk oA 2 A At
(Table 2)°|A A& 71 wt vkso] Wt =A Yet
oL, olEgt Bk I o] Aol AF Ao FFE = A
oz FZ5HH. Shin 52020y ¥a &0] vl 22 7}
3t 7oA AT} 1.87-2.31 kg/em’Q] IS Yehfjo] A
T 7lgo] 7SS RolRls ARE HAAR HRARRE
o] AL AIoME BE AR ZHof Zol7t QI3

3L HUSHGItE EJF Kim 5(2020% 7HA ] 282 7t
3t 7oA AEE 24T AT, tERF 1.01 kgen’, 0.5%
A7 2.56 kg/ent’, 2.5% 7L 1.82 kg/em?, 4.5% A7+
1.22 kg/em’E A|@7F Ajol2 HAA| T, Hxo] IsHAL 2
oM 2RI AT e A7 Alolof 8979l
AlolE HolA] gigtom, Alm 712 QIR A= fAae o
AN & TS FA Ye 2= HIISISIH T
FEAE Ao e AHAE] 22 715k B
FE HAA] S ACR AlmH}. ©EJ(springine)> AR
ZF f9Jgt Aol7} et 334 (cohesiveness) AT

PMO-PM3+= 0.05- 0.06%E Al 7+ 2fo|7h Gl e
5% H7HEQ1 PM4AE= 0.04%% TRE AF0] BIg] W 3]
£ EAHp<0.05). A4 (gumminess)?} & /J(chewiness)>
PMOZH 73 9L, Al kel uet Ak wobd Ak
oF AT oS LERIEHp=005). Kim '5(2020)9] ¢170]
A RS A2 280l 218 2471} AL ow, AR
o A1 AL Beltha wusleith B9 FARY
T 2Elolo] AR AU 220 &4 A3 Alm 7t
o] Z71ekrs: AR} Wilko] B S7KeT Bsl
2 A7 2ot LA

HEEY U AZo| &0 I EECEL0|E &
HEEdo] Fus 9 FEeHE o= RS Table 69]

AABIRLL, HEATY] AFR= Fig. 19 AASITE 2=
2o Zuis 3RO 336.36 mg GAE/100 g0 &2 ZH =gt}
HEAFY s IS PMO-PM47L 54.48-338.97 mg
GAE/100 g0 = A& 7lgol wet foj4os F7lsteitt
(p<0.05). A W3 (Lee2} Chung, 2013), ofZ2Uo} F7](Lee
@} Yoon, 2016), AF=7] S£7](Yun®} Chung, 2016)°A % &
e} AR ATE Busieltt 4AFE7] F71(Yun Chung,
2016) Aollx= 719 Fules ol A= 7Kgl uet

Table 6. Antioxidant content and antioxidant activities of premature mandarin powder

Total phenol content” Total flavonoid content
(mg GAE?/100 g) (mg NE/100 g)

DPPH radical
scavenging activity (%) scavenging activity (%)

ABTS" radical Reducing power

(AbS7()0)

PMP? 336.36+15.23Y 421.28+6.66

95.1840.22

28.81+0.34 2.74+0.03

UThe measured concentration for DPPH radical scavenging activity and other tests (total phenol, total flavonoid content, ABTS" radical scavenging

activity and reducing power) were 10 and 20 mg/mL, respectively.
IGAE, gallic acid equivalent; NE, naringin equivalent.

PMP, premature mandarin powder.
YAll values are meantSD (n=3).
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Fig. 1. Total polyphenolics and total flavonoid contents of
premature mandarin scone.

PMO, scone added with 0% premature mandarin powder; PM1, scone
added with 0.625% premature mandarin powder; PM2, scone added
with 1.25% premature mandarin powder; PM3, scone added with 2.5%
premature mandarin powder; PM4, scone added with 5% premature
mandarin powder.

GAE, gallic acid equivalent. NE, naringin eq ivalent.

All values are mean+SD. Different letters (** *F) in the same row are
significantly different by Duncan’s multiple range test at p<0.05.

SRt AL A7) $-E QtEAloMd 59] His SRlE
of ofgt JFFolztar st

Hgudo] ZZelH Lot RS 421.28 mg NE/100 g
o2 At HFAEY] FELE o= T PMOI
A 0.00 mg NE/100 gO& LR}, A& 737} Ao &
ZetH0|Er} SRR E|R] gk Ao 2 HAlth Alg 7t A
= PMI-PM49)|A] 43.62-291.45 mg NE/100 g9] -3 1}
Efjo] A5 Il vldlole] FEetE 0| o] STt
e A1E HolFthp<0.05). EFH|8g F7)(Kim 5,
201400 - FEAET FARE 23S et

Table 7. Antioxidant activities of premature mandarin-added scone

o_)‘l_l

BEY Y AF9|
FERT| A8 B4 574 Z3h= Table 601 AAISHA
31, AT A= Table 79] AABIALE FEFEEL 10
mg/mL 5o} 4] 95.18%2] DPPH radical 2452 H 3}
Yun?} Chung (2016)2 AFZ7| 9] DPPH radical &7%
£ 10 mgmL =04 89.46%S LEFHCRIL H1sto] Abgk
7] o] Hls] HEETe Bo] F H w2 A & 7
At FFAFO] DPPH radical 245 2447}, A8 §
A7 PMO7E 0.00%E B2 HolA] 99kl Ala 7k
PMI-PM4% 0.70%-92.96%& ZA=]o] A& H7lekol| Hlg|
sto] /o] 7RI (p<0.05). o=t i AFE7] 7]
(Yun¥} Chung, 2016)9A %= FASHA] UL, AHE7] £
= 0-50% H7Fsto] A3t F719] B/l A7 7l
2k S71sto] oF 10-85%S UEch E M) 29 50%
A7F F71= diE2el vl oF 75%9] E4S ST AL
& BHEQeh 2 A9 HEAFTS AR A7HFY A
0] 5% H7FEol|A] 92.96%9] TALS BT, o= LA L
of Bl 90% olFe] E4e FUAXl Ao YEiTh

HFELEO] ABTS' radical 2752 20 mg/mL ‘5Tl A
28.81%% YEMATE FEAF ABTS' radical 2752
PMO7} 35.11%, PM1-PM47} 2+t 62.69%, 78.17%, 89.34%,
91.94%=% Alm F7Igel weh &4do] 57157t 5% ol
7F oA 7120 WA Bt of2 ot Bt Hut F
7] d74Lee?} Yoon, 2016)°l4 A& 71| 0-6%E =7}
Shof| W=k ABTS' radical £75°] 5.33-39.08%% S7}5lch
7} otmUot & 8% F7F oM va Fashe A
= UERITL B rsieint oo At 488 AEel 7t
S o H7Fgo] vlgste] BE At B0 F7eke A
ofeh= AZ & 4 AT

HFEo] 3HUEL 20 mg/mL BEOA 2,742 YERY
o} FEAF0] SIS PMO-PM4A7} ZH2F 0.49, 0.62, 0.74,

ol
rx
l?ﬂ
1]
N 0X

Premature mandarin-added scone

PMO" PMI PM2 PM3 PM4
DPPH radical scavenging activity” (%) 0.00£0.00* 0.70+1.22¢ 5.39+2.37° 32.77+2.24° 92.96+0.17°
ABTS" radical scavenging activity (%) 35.11£0.65° 62.69£1.70° 78.17+1.09° 89.34+0.38" 91.94+1.36
Reducing power (Abs;o) 0.49+0.01¢ 0.62:+0.01% 0.74+0.02° 1.1120.05° 2.13+0.24°

YPMO, scone added with 0% premature mandarin powder; PM1, scone added with 0.625% premature mandarin powder; PM2, scone added with
1.25% premature mandarin powder; PM3, scone added with 2.5% premature mandarin powder; PM4, scone added with 5% premature mandarin

powder.

'The measured concentration for DPPH radical scavenging activity and other tests (total phenol, total flavonoid content, ABTS" radical scavenging

activity and reducing power) were 10 and 20 mg/mL. respectively.
DAl values are mean+SD (n=3).

“Different letters (*°) in the same row are significantly different by Duncan’s multiple range test at p<0.05.
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L11, 2.139] S35 YEoH, Als F7gol w2t 571
Sh= AR HYthp<0.05). Lee®} Jin(2015)Q] SU5 A
2 A7 EF7) AFoA T Al BV gdElo] 7t
R, AR 7S R g Wlthal B arst
of £ A+ A1} fAkSHI

Jang 520122 4e}t 43 Uehdle A& 204
= T IS 42 ol ATHAE YERY, &
HE9] o] w28 AR B0l 7RI Sl
WA 2 A oA FulE € FEGEC|E FFS T
A1t gd9] Axtet AA|siitt. 1=y Aol A7l
ujEt HE At &/do] HlFlsle] STk Yt A
Holqlt), AEEdol| F76H o= °] QU= naringenin,
hesperidin 5-9] AR} E4o] HFAFS it S4HS T
7] Ao ® AL EH(Choi 5, 2019a), AF AZ Al A&
09 H7k= SHlE 2 SESHELC|E TS STHIA
FAIE} 750] A3k AR Azl 38AQ YR = 5
S Aoz Azt

2 o

2 AFolM= FEETY st @4Z 951, HE
290, 0.625, 1.25, 2.5, 5%S A713F JFAZS A|R510]
4 54 9 s @42 gRlsieltt HEAE vk 9

= A= F7Hgol wet tha S71eks AdE AL, pH
+ Hashs A UEillth 240 Ful= Alm 7t
ol we} F71stctt 5% ol A7t Al Aottt g
29| P EFFE AR H7Fgol et AASIAL, Bee S
7¥steltt. EAE] Mg 795 2y}, Lk A= A7t
o] F7FEFE AL agh S71olorh E3H bl
Alg H7Fgol wet oAt AlR 5% F7HlA= RolA|
A% Yeillth 32489 A, 34, A48 2 4T
A2 NE F7Igo] SV Asiglon, g Al
F ZF 7Rl o7t gl HEETe] s ¢ FEe
Hyolt &2k 747} 336.36 mg GAE/100 g 421.28 mg
NE/100 g= YePHIL, A& H7lgo] vlEsto] A9 F9)
5 9 FEHELo|E AFE FTISKIH. HE A9
DPPH, ABTS' radical A7, 1212 A|lg 27| wet
FolH o g F7sIltt o] AxtoflA HEFED 5% ol
A7lEE FEE AN, 2.5% oV A7t 23RS
Tha AoA7ls A0 WaEo] AR AR Al FEEY
1.25-2.5% AH=9] H7Fgo] A A o0& Almer}. 3t
thzx<to] Hlsl HEEd 7oA A E/go] Sl o]
BAEAEE A% 71548 1B AFLE Y 7ks/d0l
U ERISHALY.
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