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1. 7973 2 53
7}, ATl

WA EAL 71e2 20M7] 2 7I8E AME S
A sof @A MA 587, oF 250 A Fe] 4 Fol st
of At EZ, AT =A IF AT FA7IFHFAO), =A LAHZFHAEA), AAIRA
Z7ITHWHO) & o8 =A17]7ol A AF BAEA 7es F8shH ke A
WRo® FAstHA YA AL 318 EFAE dAIE d97le= dFEa 3l
= Aot AT AA AF Mgkl HEo gddt F59 2y A
& AEY A9 9 FEARFY F840] 5 ¢ SUHEL e O F
EETL 1L FAF AHddAe e, A5 2 PolA 5o BFo=
b 71€ol 2 o] &5 A
2z At o] V= &, oF, 7hE, Aed] T A
oA otdd) 7IF= HH Wt wet Il A= ofddl ZHEAH|TE o] Fo
A3 Jdok. I AMiEAE 2015 362ha, 20173 428.6ha(x] 4~ 326.2ha, <+
102.4ha)e]lem 20209+ 1,000haz o st ol A AujH2 =3 F7}
stal = FAC At 2017d = A e Ao B o) A A A=
FE 44.4ha, %3 32.5ha, Fobdl 10.9ha, 83 5.1ha, I}3}of 4.6ha, olEI7I=
2.9ha, vtuu 1.4had] wollem H3 A=A B3R S71E Aoz Bt
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H
Fol Fastty. T3 2012\ 7€ 304 HFEH AT ERA

of WE WA A Ado] 71& 7 (0Co)e) AR (HA 7))o FrEh
W} AR ZAL 213Eo it BAY Axx Q3 Aot dA| EFFTAY
< 2 PSL¥, TL¥, ESR¥, GC/MSYH & 4 7}A ®Heo] 9o PSL-TL

o
2 >
ol
%

4
PRl A 1x 2383 23 &g (evaluation) Al =FY A&
7HE ARZRl ARFAARZ JA-BHL AT A 2 AFolA = AFEE
, AAE =AY AFd =8 &l AEEd FA=EER (Photo
-stimulated luminescence, PSL), <& %3*H(Thermoluminescence, TL) 2 HA2~H
&1 W (Electron Spin Resonance spectroscopy, ESR)-& # &3}a] HIALA Z A} 1] 5
€& F5Q duiHd T FHolA AiEe dATE=S T AL TMsAS
S 2A FE ZAANFE ERJIATEE Gyl Zlodsta v = AL
3

Fol @ 71 ARE ATHLA AT
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2) 7% & #YE A} A=A A

2. 978 9 W
7}, AU &
D A= oA 2D Az AL & oold A Fo] WA ZAL of B &Rl
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A Fshel A 9 depde PANZAE AN TR o5
g 9istel B3} AV E Bstel B AgIAGOH YR F
Az F Basistel NRE A

ANg9 ZnpdzAe A dTd I AT4Y A 111 PBg,
Co-60 Zrupd  ZAFAIA(AECL, IR-79, MDS Nordion International Co. Ltd.,
Ottawa, Canada)2 ©|&3}e] 25C 9] A LA B 10 kGye] XAzEFERZ 717} 0,
0.4, 1 kGy9] & FTFAHEFS A2 ¥t =3, AR ZAE electron beam
accelerator(ELV-4, 2.5 Me
0, 0.4, 1 kGy)ell w2} = }3}9\9\1:},

H

3) PAHEA o el

o

7h 3A=4ksg- ¥ (Photostimulated luminescence, PSL)

BAS - HPSL)S A FF Aol
TdHE o4 FEHY H#
Aol ofste] o Qx| 7} A AEI IA
=8 oluf W=Edh= B oS St WA A RS BAHS=E WHo o
Nee HUg 2Fzdod A s o
HEzZ FHAI(BO x 1omm, Green Cross Medical, Inc., Yongin, Korea)ol| vleo] B
o|7 & BEE IEA HA T F Scottish Universities Research and
Reactor Center(SURRC) PSL irradiated food screening system(SURRC, Glasgow,
UKoz 60x &2 27 W=He 99 << 43 A= Yedio. 7171
9] cycle timee 1%, cycle 3g= 60°)At. SAH Aol FAHL ZHZHDo]
T)(700 count/60%) m|who]® &4 7 (Negative, ZAEA] @S A, Ty(5,000
count/60%) Z 3ol oFA A A (Positive, ZALE AAD, Ty T, Aol Zhol® =
LA Al(Intermediate, =AM RS 9 ¢ gle AADE B H. BE A
S ANET N HAE At vHE ST

) &3 (Thermoluminescence, TL)

SEFRH(TLLS AGHFY AR S/HFE A7 U 583 =53 Power



259 A & 1Jr 1 & 044—:—(30 x 30 cm, 125umE °©]-&st FEHES A -
Bsdh AAES FRo| 4 91 5 mL Z8 ¥ 284} EF(Sodium polytu-
2

g/mL, TC-Tungsten, Grubam Forst, Germany)< 7}8te] 7182 A

ﬂJ

A H SHTE 23] MY 1 F 1 N @4HHCD 2 mLs 7hsted 1083F
XA A gAiA(carbonate)e AASL 1 N 4kt 25 (NHOH)Junsei Chem.,
Kyoto, Japan) 2 mL< 7}star 1023t W3t ch olAlE0. T. Baker, Center
Valley, PA, USA)o.2 2-33] M & Axd FEHE oF 0.1-5 mg FHsld TL
28 g A ga AgEax ]Ol(Electrolube, Ashyby Park, UK)E Al&
st AN F 50T HAx7oA s qEd F SAHsAH. S877=
TLD system(Harshaw TLD-3500, Dreieich, Germany)< ©]&3te 1% &
2~(Ny gas, 99.9999%) 7]FslollA =A3Hth TLD7| 719l B4 xHde %7
£ 0C= st 5= &<t AL U HuE 30T, 7F=2& 5C/secE
acquisition time 70z A ZSA3sIAHTable 3). S=AHH A|5e TL AT &
AASE7] 8] 5% &< annealing timeS AASIH T WAPHA ZAL o FH
< A A BA B S/ 54 Yol e W3] Hl(ratio) = ¥
Foh Z, 150C A Fo|A 1x =AH TL glow curvegs TL, 22 YEUYR S
TL19 A F3k(normalization)= {5t SA A vulEd] 1 kGyY AHFo=
e AFABES 22+ TL glow curve(TLy)E SA3HA . 28l 150~250T
o] TLY/TL, \AHN(TL ratio)s T8t ZAF o7 &1 AHAH S Fol7]
threshold valueE AF=3sFoh. TLy/TL, ®AHI(TL ratio)7} 0.1 ©]4<d
(YA z=ADCZE 0.1 PI9ES SAMFAMIZADOE A S ST

e e
{0 g2 oY (oo 2 o o P
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Table 3. @&3 #4719 4 =3

Specification Condition
Preheat temperature 50C (5 sec)
Temperature rate 5C /sec

Maximum temperature 400C
Acpuire time 70 sec
Anneal temperature 400C (5 sec)




oH A A2~ g H(Electron Spin Resonance spectroscopy, ESR)

<!

FHE 23S, d9sted s2adxsAT A2 Algs &4 F °F 100 mg
S ESR A@#AAYE, W7 4mm)e]l ¥ ESR spectrometer(JES-TE300 ESR
spectrometer, Jeol Co., Japan)& ©o|&3st ®EAstAT. 71714 421

microwave power 1.00mW, modulation 100kHz, amplitude 3.2x10, time constant

AES FARS ASEox A4F T L WAAS FAsT AR

|\

0.1 sec, sweep time 2min®] ZH O & signalS =# 3T

Algel EALS texture analyzer(TA/XT2/25, Stable Micro System Co. Ltd.,
Surrey, UK)E AF&3l¥ T A& 3 mmel plungerE o] &3l¥a =4 1L pre
test speed 2.0 mm/s, test speed 1.0 mm/s, post test speed 2.0 mm/s, strain 70%
2 8 ANRE 424 3x 3 x1con FAZE ZepA 53] o4 WrE SAHsto| H
THO 2 YERH AT

) A=

Alge] ME =42 Hunter A=A (Chroma meter CR-300, Konica Minolta
Sensing, Inc., Tokyo, Japam)E Al5& ZZF 3 x 3 x 1 cm AVIE A& H BHE
(L, lightness), A =(a, redness) % A =(b, yellowness)E YEFHAS™ 53]
ol ¥kE SA st HFgto = UEhglth

ANEE ZF, 3T FFde AF FHAsto] SE=ADR-AL ATAGO, Japan)
o B AT

714+ st#ES High Performance Liquid Chromatography(HPLC)(Thermo
Separation Products, SanJose, CA, USA)Z EZ-AHHFsIP o, ARE HF3] I
28lad 0.45 xm syringe filterMillipore)2 o 3}3le] HPLCol| FU3tATH B&EE

A2 oxalic acid, citric acid, malic acid, succinic acid, formic acid, acetic



acidSigma-Aldrich Chemical Co.) &= Ar&3tRe™ ZH2 Aminex Ion
exclusion HPX-87H column(300x7.8 mm, Bio-Rad Lab., Hercules, CA, USA)3}
Aminex Cation H guard cartridge(30x4.6 mm, Bio-Rad Lab.)S A}&3}%5 oM,
AZ7]= UVEQ15 nm) HZ7], °]l&42 0.008 N HSO4, 52 0.6 mL/minZ 3}
At

) #F8 T

FEld FHFS ARE FHIS A5t 0.25 xm syringe filter(Millipore,
Billerica, MA, USA)Z oJ3ste EA A5 ALg39t. E47]7]= High
Performance Liquid Chromatography(HPLC)(Waters e2695, Milford, MA, USA)E
o] &3t 1 Z¥ & Shodex Asahipak NH2P-50 4E(4.6mm LD. x 250mm)E A&
stF o ol 534S 75% acetonitrile(ACN), 7d& 7]+ Evaporative Light Scattering
Detector(ELSD, Waters 2424)), <42 1.2 mL/minZ 3gor, EFEHS
fructose, glucose 2 sucrose(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)E
AH-&-3F AT

uh) ikt &4

A3 2H(TEAC; Trolox equivalent antioxidant capacity)® A3+ ™ mg TEAC
/g sample®Z YEY AT}
@ ABTS 2972 4~A% : 7.4 mM ABTS(2,2’-azinobis-(3-ethylbenzothiazoline
-6- sulphonic acid)®} 2.6 mM potassium persulphateE 12A|3F o] o 7
A8t HE5A4 ABTS" @tHzg FAAIZI & ¥A EHAI} Radical stock
solutione 734 nmelA FF= Fto] 157t H5E B EFFAF(e= 16 X
10'mol'em™E ©]&-3}e] methanolZ 34 gth o] §do] AFE FEE 10~20 4
LE 71 & 204 60 x5t HE-gHe &
o

o
gz 27 %L TroloxE o] &3t TFEHHA



S Trolox®] A3HTEAC; Trolox equivalent antioxidant capacity)@ 3EA3FSH S
™ mg TEAC/g sampleZ YEIJ AT}

Ab @Akl A&

(O Total polyphenol(Polyphenolics) : Total polyphenol 33&E9] JHaEFL
Folin-Ciocalteu reagent’} &z#] oA FEE9 ZodH=A 3= 93
Stdd Ay =dMoA ESgHd FAo g IsE AL A2 4% 4
100 p Lol &z =S FAs7] f& 2 mL 2 % Na,CO38= 713}
W%l 3 100 u«L 50% Folin-Ciocalteu reagent& #7}stt). 30 & #h§
o] F3FE s 720 nmollA A FFEHEE 01 % gallic acid(Sigma
Chemical Co., USA)E AH&stdth Al59 4kl A2 gallic acide] 9=
(GAE; gallic acid equivalent)2 #A]3}% 2™ mg GAE/g sampleZ YEU ST

@ Total flavonoid : Total flavonoid &2 Jia ef al(1999)¢ W& <kt
HEPgsdoh =, 4 =9 250 pLol S/ 1.25 mLE 7Fékal 5% NaNO, &
H 75 uLE B3 HEI HASA T 10% AlCls6H0 &4 150 ¢ L& 7lstal o
Al 6EZE WASHAT. 9] vESHo] 1 M NaOH 500 xL& &/ 275 «LE 7}
3k & 510 nmol A FFE=E SAHSAY. FFE2 LS (+)-catechin hydrateE A}

= st AR #qbsl &2 catechine] &= RHCA;

catechin equivalent)= A3t 2™ mg CA/g sample= e AT

rl

0

e

Mr & i

=
3

n e

12

3. 4% 4 1%

7 BARRA AR B AP

=1

1) 3A}=233H (Photostimulated luminescence, PSL) 2 3}
FAFEFHEPSDS A7 @ tirle] FHEYE A EAste FEAGA
g FH3 A E YA RA ARE 238dsE YHoE B AFA
A AlEE AR T AFE = Fao tist Aebd s A
ZA RS FAsH . g zA A5 PSL 447 Table 49 e}
uideh A F =20 tidtk photon counts(PCS) A= thz=F(HIZAL 0 kGy)ol
+ 53& YERHS PCS7F 700 olstd o2 Zrupd ZAE =2 k& Ao

rl
N

Fl



-+ hu
r

9 £ o} 0.4 kGyet 1 kGyE ZASE Algol thsiAs 22 1,274
401 PCS, 2,297 + 905 PCSE uEto] 700 o] 5,000 PCSolste] F3+gk
UEto] FASEFH o 2= WA AL RS ddd 7 Idd. =3 7
a9 A% 0, 04, 28322 1 kGyE ZASIAS A5
202, 572 £ 382 PCSE] #OZ A 700 PCS olstd oz FAILAFHOZ = WAL
AzAb ARE A 7F e =3 AR ALY 229 o] o
st ZARRE A= Table 59 2ot AAAS A, 0.4, 1
2 AF JAHAT=Z = Ax= 0 kKGydlA 258 + 53 PCSE =4, 0.4¢} 1 kGyollA
1,479 + 457, 1,851 + 1,163 PCSe] #to Z A FZFaHT00 ©]7d 5,000 ©]sh)
o gye] A9 BE Ao A 500 PCS ol3te] #h& yEldo] HAMA
A AT E =9 WA dAe Z2ARAREES 0T 47 fIdH EN 137510
59 A% 3T A=<l PSL sensitivityE =A3F7] 938l * PSL(1g
PSL) =4 % 1 kGyZ ZA}sle] thA] PSL(2, PSL, calibrated PSL)S =A==
At Aok =7 tizdol| thulste] Zupd 9l AAA AR S 0.4 KGy
9} 1 kGy2 A T 2,4 PSLS =43 A3} Table 4-5¢1 JeERATH EN
S-S SAAGIAITE 2,q PSL gtol FAHolH Hl A}
AN E=2 AAsta, PSL ratioZ} 108) o]uWfo]® PSL sensitivity”7} %o} PSL 4 -&
o AsE IEFHTDoIY AA2~AFHHESR) 5 & HELTHE 3
st HF AHEES @ity Aok B A7 EXAER] A== Wil
PSL, ratio(2,q4 PSL/1¢ PSL)= =5 10 ©o|3t=2 Uggteo=z 9 7|8 ALsH
WHaT2 =t o] A9 PSL WY HEo] o Ao AdstAt vk
zZA AT E =9} Waro] RS Zhz: 0.9873 0.9550] o AR ZA A
2 =9} W] R%gEe Z+zb 0.8387 0.907¢)9th. A =Fo| uwlg} photon counts
(PCO= F7tete ddFe HAFJ oy T4 A= PSL W< 483t
7ol A A = Fdth Kim ef al(2012)2 Fae} Aware] tis] PSLS &
&3 A3 1 kGyollA WA zA 75 & & 4 gl Busiioen Kim
et al(2000)A A= 1, 3, 5, 7 kGy AFo 2 ol zASE =2 of Hjgto|A A&
o] o= photon counts7} F7FstRom FA=EFHoE 0 & 7 AN
o} o]¢} & A o322l photon countse] Wale AlFo] E9 e £

=)

o



Table 4. ZAPPHZEA Aesh T2 20} Wi HAZUHPSL) 54

(unit : photon count/60 sec)

Samples Dose Average” PSL ratio?
kGy) (Photon count/60 sec) (2nd measured/1st measured)
0 258 + 53 (-)° -
Passion fruits 0.4 1,274 + 401 (M) 5
1 2,297 £+ 905 (M) 9
0 299 = 48 () -
Mango 0.4 458 + 202 (-) 2
1 572 £ 382 (-) 2

U Average of PSL counts at 3 times. ?Calibated PSL value/unknow PSL value. ®Threshold value:
T,=700(non irradiated), T»=5,000Grradiated), (-) {Ti, T; <M) {T,, and (#))> T,

Table 5. A=A A2 fAF==9 B3 FATF(PSL) 54

(unit : photon count/60 sec)

Samples Dose Average" PSL ratio?
kGy) (Photon count/60 sec) (2nd measured/1st measured)
0 258 + 53 (-)° -
Passion fruits 0.4 1,479 £+ 457 (M) 6
1 1,851 + 1,163 (M) 7
0 299 = 48 () -
Mango 0.4 400 + 122 () 1
1 449 + 137 () 2

D" Average of PSL counts at 3 times. Calibated PSL value/unknow PSL value. *Threshold value:
T,=700(non irradiated), T»=5,000Grradiated), (-) (T, T <M) {T,, and (+))> T,



2) &4+ (Thermoluminescence, TL) A3}

GuFH(TL)S 2] Fo] &% FEZH(silicate, felspar, quarz, carbonate 5)2
HFEAS o] 83l WHORE AFoA EEg FEHo) 50 ~ 350 Co €&
7¥ebH Aol UehuEE WAMI AN AR A9 150 ~ 250 CollA

1H
2
o
T
A
iv
A
R
N
_|>;

ANz Afolle SXAA FFHE e A FAY
300 C o]FoA WF3des Uetdth oldd EA4E o] gste EFuae 2
SRR AR dEol o] &5t mU e WA FeAlwtel] wet 9 =
= ®HYolA =53 TL glow curveE UetlA "o F, BIEA ARY A5
AtA AR FAd] o 300 T F-ZollA glow curveE WERUAIRE, AL
Algel A 200 C FZoA glow curveE YeRdch E Ao ALgd Ao}
ARS JAF==9 o] dFEA(TL 54 A3+ Table 60 UeEY Sl
™ TL ratio(TLi/TLpel 0.1¢0]7eld FA(HAFIZAN AlE)oE2 FAES AT
E3F e AR A S =20 AR Figo 1o eI &
e AEs ZbzE 0, 0.4, 1 KGyE ZAMSE i F 2 2o A TL ratio(TL/TLy) &
0.004, 0.398, 0.863=A vl HAHFS ZH7ZF 04, 1 kGyE ZFAFgH TL ratio
(TL1/TL2)7} 0.398, 0.863-2 TL ratioZ} 0.1 o]F 0.2 A Ex3 EAH o2 ®FARA
ZAF ARE & Ut g =3 AAAFZAE 47 0, 04, 1 kGyE =
ARSE 3| A 32 =of| 4] TL ratio(TLi/TLy)7} 0.004, 0.263, 063524 TL ratio”} 0.1
Ol FoEA ZrpdEASE PRI E A FEAY A Eo] JhsE ACE AW
ST HAZEE =0 7Ztupda A zAFe] R2ZES ZH7E 0.995, 0.999= 4 TL
ratio JA AF F7tel w794

iy o] F=o] HXA ol dFEARMoEE 791%01 AHE A2 AHSA
th. Yoon et al(201)= FAHAzH Aot sAAdxH o ArpAdS 1, 3, 5,
7, 10 kGy Ao 2 ZAE =A% Ay

2 RS Kim et al(2006) 3
Hlgtoll A z=AF & 543 23 TL ratioZ}
Hysle] gt Hoz 3lo] 7hseh Aoz Hyustth Jung er al(2012)
= 1, 3, 5 kGy #ArtdzAF A Id3He] AH82 ofHtal Bustgt

bt
=



Table 6. ®ARA

24 A @ HAFE

zof el A3(TL) 54

Gamma-ray Electron Beam
Dose
Samples
kGy) Average of TL Result of TL Average of TL Result of TL
Ratio(TL,/TLy) ratio Ratio(TL,/TLy) ratio
0 0.004" N? 0.004 N
Passion
. 04 0.398 P 0.263 P
fruits
1 0.863 P 0.635 P
0 N.D - N.D -
Mango 04 N.D - N.D -
1 N.D - N.D -

U Average of TL ratio(TL;/TLy) at 3 times. ?TL ratio > 0.1 ;
Non-irradiated food(N)

Irradiated food(P), TL ratio < 0.1 ;

Dose
Samples KGv) Gamma-ray Electron beam
Glow 1 & 2 Glow 1 &2
350 350
300 300
€ 250 g 250
Z 200 2 w0
0 g Z
g 150 & 150
& &
ﬁ 100 ﬁ 100
50 50
00 - + 00 - +
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
Temperature {'C) Temperature {'C)
Glow 18& 2 Glow 1 &2
140.0
1200
. 1000
Passion 2 s
0.4 g
fruits £
5
200
50 100 150 200 250 300 350 400 50 100 150 200 250 300 350 400
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Zubd @ AAL A AT E 29 Faie tiste] Zhzt #al ek &S B85
o 747t FAHAEE st ESR 54 AAE Figs. 2-3°l 24z} Jeti At Figs.
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2 A EAA7%E Table 7-83 o] ey AT

ZAobdst AR 42 0, 04, 2 1 kGyE 2AG HdFTE20 ¢ AxE

RE MgolA 2512 ~ 47.02¢] W E Vel on Zrupdst ARpade] Aol

7t AL A Fel WEte Zadte AFE BAT =3 1 kGy Fukal

S
o
=

N

L o
29
X
o

ZA} ARl A CF 46.57 %<} 24.33 %S 2 Bl ZAF ARl H|gtY 7 =7}
daste A% UEhidd. MEe B¢ La(HE)S 23.38 ~ 27.22, agki(HA
5)2 819 ~ 11.69, bH(FA =)L 2.03 ~ 2.79 EA ZALY} BHIZRAL ARAA &
T HIR ge JERSIT FA =7 68.77 ~ 75.60 g =AM HI® gts uE
o] sz A5 BAMZAA AEoMTE Aol E HA ST

upAd s AR E 7420, 0.4, 2 1 kGy2 ZARE W] A9 AEx vk
I A ] A Fol HEL] whe

NarE AR felAE AEFS BRiow
11.42 ~ 26.04°] HLAE JeEPRATE =3 1 kGyo] 7Hupd 2ALeE A Al
oF 56.14 %9} 14.75 %O = Bl ZAL A& Hste] AE7} HASE AES UE
Atk Axol A9 LE(EE)S 30.86 ~ 32.64, agi(H A=) 0
(FAE)S 043 ~ 044 22A 2ASE HIZAF AlRAA BT B2 ¥stE Uy
ororth. FA 3k 337.57 ~ 389.17 g A M=% e

T PAMA ZALA A E o ARE 2ol E YEFH AT ©]& Yun ef al(2008)°]
A ZAb ot A B A AR A=V AskE F o ols A EA
z2 3} Srsafo]| ulgl thokstA Jeldtn Rusdtgom Cho er al(2015)e
0.8 kGy ©|3te] AAAL o8z Axo & HFL nxx Y=ty BuF g



Table 7. A ZAL A2 AF=29] A&, ME 51 574 H3}
Dose Average of Hunter’s color values Weight
Samples | Source Hardness
(kGy) LY a? b? ()
o 0 47.02+£4.33 | 23.38+0.72 9.32+£2.78 2.30+£0.79 | 68.77+10.22
0.4 | 37.28+5.89 | 23.78%1.43 8.59+2.21 2.03£0.53 | 75.60%9.35
2
Passion R
. 1 25.12+299 | 24.59+1.22 9.32+1.74 2.11+0.33 | 72.25+£9.91
fruits
0.4 | 42.38+4.19 | 26.23+£1.40 | 11.69+2.53 2.79+£0.60 | 74.69+7.38
EBS)
1 35.58+4.35 | 27.22%0.57 8.19+2.46 2.17£0.42 | 70.59%£6.15

UC . Control. ?IR : Gamma-ray YEB : Electron beam ®L : Degree of lightness.

redness. b : Degree of yellowness. “Mean=+SD(n=5).

4)

a : Degree of

Table 8. WA ZAL A2 Bare] A=, A= gl 57 s}
Samples | Source Dose A Average of Hunter’s color values Weight
(kGy) LY a? b? @
(o 0 26.04+£2.39 | 32.64+2.45 | 0.46=0.01 0.43+0.01 | 370.49+36.63
) 0.4 | 14.65+3.61 | 32.59+2.11 | 0.47+0.01 0.44+0.01 | 345.02+29.59
Mango " 1 11.42+3.43 | 32.38+1.87 | 0.46+0.01 0.44+0.01 | 348.16+21.43
, 0.4 | 25.64+3.52 | 30.86+1.97 | 0.46+0.01 0.43+0.01 | 337.57+23.92
. 1 22.20+£3.19 | 31.08+3.41 | 0.45+0.01 0.43+0.01 | 389.17+17.95

YC : Control. IR : Gamma-ray EB : Electron beam ®L : Degree of lightness.

redness. b : Degree of yellowness. “Mean +SD(n=5).

4)

a : Degree of

) #UY ¥F L =
AFE ARG, AADZEA & sjdE==9 e tid fH9 2

FE B4 43E Table 9-107 Zo] YeRf AT

vk AR 247 0, 0.4, 2 1 kGyE ZARE glidFex9] g FHFe

H] ZALA 5o A fructose, glucose 2 sucrose FFaFo]l Z+zb 2.63, 2.47 2 4.01 %

olAt}. 0.4 kGy ZrupidzAlel 7
3.64, 3.71, 3.04 %olRN o™ 3F

sucrose gr=ko| Z}zr
o} =3 1 kGy Z+

3% fructose, glucose %
7o Fad ol 10.39 %ol



P zAe] A9 3FFY fEld Feol 11.33 %ol AAAA Al A5 0.4
kGy A& A fructose, glucose % sucrose &> Z+zh 3.78, 3.71, 2.71 %, 1
kGy A &Fol A fructose, glucose @ sucrose &2 ZHZ; 3.79, 3.88, 2.65 %°]l A
ot 04, 1 kGy A= AAA =AY frad &2 22 10.20, 10.32 %=EA Bl
g RS YEhth =3 A H AFEHE AR AT E= G EE 133
~ 15.0 brix2A] H|ZAMA B9} ZAA T 5ol A

Table 9. WAMIZAL A28 T2 2o fo9 FF 9 G=

Dose Concentration (%) Sugar
Sample | Sauce contents
(KGy) Fructose Glucose Sucrose Sum (Brix)
cv 0 263 = 0.04 | 247 = 0.04 | 4.01 = 0.05 9.11 13.3 £ 0.08
) 0.4 364 = 013 | 3.71 = 0.17 | 3.04 = 0.14 10.39 145 £ 0.13
Passion IR
eruits 1 365 + 034 | 3.61 = 0.34 | 4.07 = 042 11.33 13.6 £ 0.16
. 0.4 3.78 £ 033 | 3.71 = 031 | 2.71 = 0.24 10.20 14.3 £ 0.13
EB

1 379 = 0.11 | 3.88 = 0.12 | 2.65 = 0.04 10.32 15.0 £ 0.22

UC : Control. IR : Gamma-ray *EB : Electron beam

ZopAs ARAE 42 0, 04, D 1 kGyE A B fd9 e vz
ARA & O A fructose, glucose 2 sucrose $F&Fe] Z+zb 3.54, 3.16 2 1.75 %ol
o}t 0.4 kGy ZruldzALe] 79 fructose, glucose % sucrose dHaFo] Zhzb 4.02,
3.65 B 1.33 %ollor 3FFo el ol 9.00 %Iy, =S 1 kGy A
ZALY A 3T wEd &l 6.37 wolAh AAAH ALY A9 04 KGy Al
ol A fructose, glucose % sucrose &2 ZHzF 4.19, 412 2 0.24 %, 1 kGy
A =Fol A fructose, glucose % sucrose F&F 247 4.30, 3.40 2 0.93 %ol ATt
0.4, 1 kGy A& HAA=ZALY Fald F& 47 855, 8.63 %=A BIZEAL Al
2o FEEY &3 v FEFS dEiAT AT 1 kGy ek A B
ol A& BlZEAL AR H|Ste] ofZt WE FXE BHAFIT I Y A
HE A B39 g5+ 16.7 ~ 18.0 brix2A] B ZAIA 59} ZAMAE EF9
A vtk A3E Uit

{o



Table 10. B ZA Aeld Bie $ew % 2 9%

Dose Concentration (%) Sugar
Sample | Sauce contents
(kGy) Fructose Glucose Sucrose Sum (Brix)
cP 0 354 + 0.08 | 3.16 = 0.07 | 1.75 = 0.11 8.45 175 £ 0.26
) 0.4 4.02 = 0.08 | 3.65 = 0.06 | 1.33 £ 0.06 9.00 18.0 £ 0.22
IR
Mango 1 311 = 0.05 | 1.99 = 0.05 | 1.27 = 0.10 6.37 16.7 £ 0.24
) 0.4 419 + 0.12 | 4.12 £ 0.08 | 0.24 £+ 0.03 8.55 17.0 £ 0.13
EB?

1 430 £ 0.13 | 3.40 = 0.07 | 0.93 £ 0.06 8.63 17.8 = 0.11

UC : Control. IR : Gamma-ray YEB : Electron beam

ol

AR ARG, AR EA $ fAdF2=9 Fae] g #7124
=

Table 11-129} #Zo] YeERH A
A s AAAE 242 0, 04, 2 1 kGyE ZAS ST 2209 {74 BAe
oxalic acid, citric acid, malic acid, succinic acid, formic acid, acetic acid &
Foll et 42 stdth RIEAMARSY 6 T2 F7|4h 2 27.233 mg/mL
ojem ZmpdzAR 0.4, 1 kGye F #7145k &2 33.500, 13.958 mg/mL, &
A zAF 04, 1 kKGyY F f714F 2 27.791, 29.544 mg/mL-& YERHSITH 1
kGy Zubd A AEE Alstae RIRAA R H23 A3E UERIITH
TS Pl A HERAAE F O F7I4E RS 2.888 mg/mLolem 0.4, 1
W3] F {714 g2 4.184, 4.692 mg/mL, 0.4, 1 kGy =}
714k gheke 5517, 4.517 mg/mL-& JYeER ST Aubx oz

% s
Hl AR =l Hlste] WA AR Bl A o w2 ARE YERAH



Table 11. WA Z=A M3t A E==9 F7]4F

lﬂ

Concentration (mg/mL)

Dose
Sample | Sauce (KGy) Oxalic Citric Malic Succinic | Formic Acetic s
um
acid acid acid acid acid acid
cv 0 0.317 26.183 0.511 0.059 0.113 0.051 27.233
) 0.4 0.541 32.034 0.526 0.282 0.075 0.042 33.500
2
Passion | R
Fruit 1 0.181 13.394 0.200 0.074 0.033 0.076 13.958
ruits
) 0.4 0.301 26.705 0.513 0.084 0.121 0.067 27.791
EB’

1 0.528 28.256 0.521 0.040 0.109 0.090 29.544

UC : Control. IR : Gamma-ray “EB : Electron beam

Table 12. BFAFA ZA} A28k Wae] §7)4h

ok

b

Concentration (mg/mL)
Dose

(KGy) Oxalic Citric Malic Succinic | Formic Acetic
acid acid acid acid acid acid

c? 0 0.202 0.949 0.078 1.649 0.004 0.005 2.888

Sample | Sauce
Sum

) 0.4 0.196 1.736 0.124 2.119 0.000 0.009 4.184
IR
Mango 1 0.180 2.045 0.134 2.303 0.008 0.022 4.692

) 0.4 0.289 2.025 0.130 3.042 0.010 0.021 5.517
EB?

1 0.241 1.661 0.099 2.497 0.004 0.017 4.517

YC : Control. IR : Gamma-ray YEB : Electron beam

4) J43t A& 4 24

AFE ARG, AR 2AE & AT =20 ool tigk ks A
(polyphenolics, flavonoid) % &H4k3} A4J(ABTS E‘rﬂ% %5, DPPH gtz
%) B4 A2 Table 13-149F o] YA
0, 0.4, 2 1 kGyY AFo = Zupd Azt A== 45 A< polyph-
-enolics®] $FaFS 23.105, 22.571, 21.236 mg gallic acid/g, flavonoide] 3+&&
6.336, 7.038, 6.485 mg catechin/gel ot = 0.4, 1 kGy HAHAZRAL =

b
ot
A

B>



=0o] g4k3} A &<l polyphenolicse] dhFe 24.529, 25.835 mg gallic acid/g,
flavonoid®] $FeF& 7.481, 7.540 mg catechin/ge]ith. d+4k3} 4321 ABTS &t
Z &7%3 DPPH #ttzd &A%59 74+ HlZAA =AM 22 40.7633 12.310
mg Trolox/ge YERYS™ 1 kGy HAAZRA A= 46.6727 15219 mg
Trolox/ge A J3ties & A, g2 AddAes vl AdS e A T

Aobd zAbet el g4kst A E<l polyphenolicse] 32 0, 0.4, 2 1 kGy<
AzFo A 27z 9.508, 8.006, 7.877 mg gallic acid/g, flavonoid®] &= Z+z:
0.799, 1.027, 1.578 mg catechin/ge ZA] ¥]<=3d xS YebAch =3 04, 1
kGy AxpA AL el a3t A E<2l polyphenolicse] S 16.2183 7.963
mg gallic acid/g, flavonoide] &2 5.7143 1.000 mg catechin/go.Z 4] 0.4 kGy
AAA A A BIZAMA B Hlst A4S A2 oFF &4 et 34k
s} &<l ABTS @tz 4753 DPPH @itz 4759 A% HIZAA Rl A
Zrzy 25.7693F 10.452 mg Trolox/g< YEI AN O™ 0.42 1 kGy HAAHZAF A&

7} 14.172¢} 19.789 mg Trolox/g<= YEIW O] HIZARA RO Bt @A S8 H

Ae Astis Be ARdA Pl 43S el A

Table 13. WA AL A edt == g4bst A& T 9 ibsl &4
Sam | Sau | Dose Concentration
ple | ce | kGy) Polyphenolics” Flavonid” ABTSY DPPHY

(mg GAE/g sample) | (mg CA/g sample) | (mg TEAC/g sample) | (mg TEAC/g sample)
o 0 23.105 = 0.089 | 6.336 = 0.254 40.763 = 1.634 12.310 = 0.588

0.4 22.571 = 0.541 | 7.038 = 0.128 40.210 £ 1.155 13.340 = 1.127

Passi R?

on 1 | 21.236 + 0496 | 6.485 + 0.079 | 38.676 = 1.254 | 11.959 + 0.783

o

ruits 04 | 24529 + 0356 | 7.481 + 0358 | 41216 + 1111 | 13.219 = 0.847
EBB)

1 25.835 £ 0.506 | 7.540 = 0.547 46.672 = 1.969 15.219 + 0.676

UC : Control. ?IR : Gamma-ray YEB : Electron beam “Mean of triplicate determinations expressed
as mg gallic acid equivalents per 1 g of sample(dry weight bassis). “Mean of triplicate
determinations expressed as mg (+)-catechin equivalents per 1 g of sample(dry weight bassis).
YMean of triplicate determinations expressed as mg Trolox equivalents per 1 g of sample(dry weight

bassis).



Table 14. WA =AF A3k Bare] 4kt A& &%

HE.

kst 3

e

3

Sam | Sau | Dose Concentration (mg/g)

ple | ce | &Gy Polyphenolics” Flavonid® ABTS? DPPH?
(mg GAE/g sample) | (mg CA/g sample) | (mg TEAC/g sample) | (mg TEAC/g sample)

c? 0 9.508 £ 0.522 0.799 £ 0.040 25.769 £ 1.124 10.452 = 1.309

0.4 8.006 £ 0.335 1.027 = 0.023 20.009 = 0.494 9.533 = 2.492

Man R”
g0

1 7.877 = 0.675 1.578 + 0.141 23.672 £ 1.917 11.300 £ 2.376

) 0.4 16.218 + 4.102 | 5714 + 0.648 14.172 + 0.367 9.218 + 3.762
EB?

1 7.963 = 0.983 1.000 £+ 0.145 19.789 £+ 1.321 9.944 + 1.950

UC : Control. ?IR : Gamma-ray YEB : Electron beam “Mean of triplicate determinations expressed
as mg gallic acid equivalents per 1 g of sample(dry weight bassis). “Mean of triplicate
determinations expressed as mg (+)-catechin equivalents per 1 g of sample(dry weight bassis).
YMean of triplicate determinations expressed as mg Trolox equivalents per 1 g of sample(dry weight

bassis).
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