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Changes in Chemical components of Peach (Prunus persica L. Batsch) Treated with
Low Dose UV-C Iradiation
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Abstract

To extend the shelf-life of the domestic peach, a low dose UV-C irradiation (0~3.0 kJ/m’) was treated and the changes of
the major chemical components were investigated. The contents of polyphenols in UV-treated peaches were higher than that
of control with the highest at 0.25 kJ/m* UV treatment. The contents of polyphenols of control and UV treatments were slightly
reduced by storage period. The contents of flavonoid were not significantly different among the control and UV treatments.
Detected free sugars of the control and UV treatments were fructose, glucose, maltose and sucrose. Sucrose content was higher
than that of other free sugars and free sugar content increased during storage. And free sugar content was not significantly
different between the control and UV treatments. The free amino acid content of the control and UV treatments were 115.38
mg% and 95.92~120.94 mg% respectively, but there was no significant difference between the control and UV treatments.
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M B2 2] 59 977} o]Fo)H 2 U (Femnandez-Trujilio 5 1999; Kader
1997; Cho & 2003), AF4 219 282 EstA] oh2 Aotk
BZ0l(Prunus persica L. Batschy= 0|3}, 21545, Amygdalus Jang 5(2012)& ZYAL Eolo] AAA ZAL 95t

of&o| &= Y4, wEA 4 E(Pak 5 19992 ARk, v Tt 2.5,50 2 10.0 ki/m'e] AFo = UV-CE A3t AX F
2o% Wol AdEE St st B Fo shjolrk. o] Wske ST Auh 25 ki HYA| Bz vl

Egoolls o] B ©, f714} cherdt vighR U ot B4 Ws) AL o2 UEh, Sievens 5(1996)2)
L SEG F BES Wo| THHT glo] A2 ATEe A= thh Aol AFE BTk AE(Lee 5 2013)014
2 guke mot ol ExE 7o E Wo| o] 85 gtk L ZYAE B30l AR FFAFRS 981 0.5~3.0 kI/m'e] A
(Horvat 5 1990). Z1eju} Bpoli oh2 ol wldte] 55 MFOR UV-CE Ik Hpotol] A2)sta Ag7Izke] u
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ABg2 Aol wi- Wil(Pak 5 1999), #F ol W= & A WP b 3 AHE B

o] #7151 = AAITHKim 5 2009). ek B Ao e 0~3.0 ki/me] AXFo = UV-CE
o|¢} Zro] A& A o] W B Elolo] HEA FFAS 9] :‘({ﬂﬁ]—.ﬂ A ASH A E40}2] polyphenol F3HE, flavonoid
stol TAY, 7hA Aok AMA, AUk 24 0 0ES SRR AT W fjoluieal 5 2o skt 4R Wb}
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&0 7 BA9 A A5}, detector= RI detector(Waters 2414)
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Table 1. HPLC gradient conditions for the measurement
of free amino acid in peach

Time Flow rate Mobile phase

(min) (m{/min) A%) B(%)

Initial 1.0 100 0
0.5 1.0 98 2
15.0 1.0 93 7
19.0 1.0 90 10
32.0 1.0 67 33
33.0 1.0 67 33
34.0 1.0 0 100
37.0 1.0 0 100
38.0 1.0 100 0
45.0 1.0 100 0

= 250 nm, emission wavelength+= 395 nmZ S} t} o] FA2
gul] Waters AccQ - Tag eluent A(E1] A)2} 60% acetonitrile(-&
W} B)E gradientt{ o2 FASH o, §rf| gradient 27
Table 13} Zt},

7. SHAzZ

H A Yo A dojA A= SPSS 12.0(Statistical Package
for Social Sciences, SPSS Inc., Chicago, IL, USA) program=-
AMgsto] 7F AR 7k $ol(p<0.05) AE3 F Duncans
multiple range testol] ola] 2 E 7re] FfolE HAFIATY.
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< TFE Hole L& YEhyth §3] 025 k/m' A+
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HE Aol & AolE HolA| ¢ A= HHE I

Kim $(2009)2 E<otof Zhupid-S ZARsH A3}, polyphenol
= sEFo] v|RAREe HgtY 2 TS UES
I, A% Folle 2 FFE FASATL st & Autet
ZAF A2 Zol7t QAITE UV-C A A o= Aot



Vol. 26, No. 3(2013)

Table 2. Changes in polyphenols contents of peach treated with UV-C imadiation (0~3.0 kJ/m’)

A UV-C A7 B

ool A s}

575

(Unit: mg%)

Treatment Storage period(day)

(kJ/m) 0 2 4 6
Control 18.39+1.09°BY 25.15+2.32% 23.23+0.36°* 22.29+0.25%
0.125 28.26+1.21% 24.14+0.18*8 24.02+1.36% 21.32:+0.12%%
0.25 30.93+0.93* 29.02+2.09* 20.91+0.374 22.94+0.05%
0.50 24.63+0.55% 23.90+1.02%48 22.58+0.67°5¢ 21.83+0.02%¢
1.0 30.25+1.82° 25.71+0.81%8 26.70+0.19%8 21.19+0.27%%
2.0 23.87+0.81% 25.30+0.14% 25.66+0.29% 20.414+0.94%
3.0 24.82+1.009° 2541+1.26" 27.244+0.01%4 20.62+1.01®

D Values with different superscripts within a column(a~c) and a row(A~C) were significantly different(p<0.05)

Aol otk e} A Fo) Wske Aolg Ao Yent,
olof] I3t A &A S AV BRE AS=E ALRE QL

EL-Samahy $4(2000)2 & Aol A & polyphenol 3}3}
= $15F9] 8-9]& 9] £7}+= phenylalanine ammonia lyase2] &
Ao] 733le Ao|gt dte] UV-C 2= phenylalanine ammonia
lyase®] §aHE Wol Z7hE Ao BerEgich

2. Flavonoid 3lgtEQ| &tzk

A S Slskel Bpolel] AXY WV-CE ZARE 5
ZAF 2 flavonoid ¥HF W3S =43+ Axt= Table 33 Z2th

229 4L, 12.90 mg%Fom, UV-C #2]-e 9.87~14.81
mg%E 1.07} 025 k/m' A2t AlQJstales {223l Xpols
Ho|x] 9= Ao 2 ek, UV-C AHae] 23t flavonoid SH2F
o] ol Qew, okzre] B Aol Holk olfiz Al
7re) Zpolo] o5t Aoz weElich
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SR HASIIL, THAl 271810l A 6 12.14 med
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Table 3. Changes in flavonoid contents of peach treated with UV-C imadiation(0~3.0 kJ/m’)

of geol tha How, 1 ¥ A F o Z71ek AP
< Yetfiglen, tqiAdos ®E Ao A flavonoid o
o 2 Folg HolA] g RO e UV-CE A 2lafo]
T flavonoid9} 7+ AJH o] H3l= 9= Ao Z w9t
Liu S012)2 Enpgo] 34 23S 9J5te] 0-16 ki/m'e)
UV-CE ZAP3t Z flavonoid S =43t Ad}, ZAMAIFFO]
F7h04E o Z7RITH Sto] & Aztek Zjol7} gl
0]|¢} -2 olfi= 2AMIF O] & Ao ET F2 AFollA
zApsiglon], Aol Aol ol ofst Ao WerE s

3. 7eElgel Hst
Zotoll 0~3.0 kI/m'®} UV-CE A2|s}aL, #A%7|7to]| ot
2 oa|tho] g Mk 2A3 ATk Table 49+ 2},
)29 -2, fructose, glucose, maltose & sucrose 5 4%
9] o] WA UL sucrose7} 7P w2 S HYom, glucose
fructose®] =02 VAL, maltose= 718 Bl FHE o] 2UUTh
UV-C Ao A feFS 2t 5L FFol
on, g "l A= A= ZHAIZES Zpold B X ol wt
£ FYH2 Aol Ho|A= Yol UV-C Ao o3t ¥s}
= e AeE yetyth AR7b UE e @Y

(Unit: mg%)

Treatment Storage period(day)

(kJ/m’) 0 2 4 6
Control 12.90+0.49*D 9.710.49°* 11.51+0.76* 12.14+2.95%
0.125 14.81+1.24 7.7020.45¢ 12.50+0.51°® 9.45+0.55"
0.25 11.84+1.0948 7.91+0.33"¢ 13.2440.25" 10.36+1.33%8
0.5 13.46£0.23* 11.98+3.12* 12.42+0.90"4 11.09:+£0.52%4
1.0 9.87+0.04°" 7.65+1.11°C 14.97+0.69" 10.73+0.44%8
2.0 13.51+0.45* 7.2440.45* 11.96+0.47>4 9.40+0.77"8
3.0 12.15+2.52%4 7.0620.12°" 12.910.00%4 8.49+0.748

Y Values with different superscripts within a column(a~c) and a row(A, B) were significantly different(p<0.05)
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Table 4. Changes in free sugar contents of peach treated with UV-C irradiation(0~3.0 kJ/m') (Unit: %)
Storage period(day)
Tizljr;?)nt Fructose Glucose Maltose Sucrose
0 day 6 day 0 day 6 day 0 day 6 day 0 day 6 day

Control 0.51+0.09 0.75+0.01 0.51+0.08 0.66+0.08 0.01£0.00 0.0120.00 3.84+1.12 4.94+1.83
0.125 0.46+0.10 0.61+0.07 0.50+0.02 0.54+0.18 0.01+0.00 0.01+0.00 5.18+1.99 6.7840.53
0.25 0.61+0.16 0.59+0.22 0.58+0.24 0.5540.15 0.01+0.00 0.0140.00 3.63+1.27 6.60+0.62
0.5 0.54+0.04 0.70+0.12 0.59+0.06 0.57+0.20 0.01+0.00 0.0140.00 4.64+1.97 4.65+1.91
1.0 0.5140.02 0.60+0.14 0.52+0.18 0.5340.17 0.01+0.00 0.0140.00 3.94+2.13 6.09+2.08
2.0 0.50+0.04 0.65+0.08 0.57+0.19 0.5340.16 0.01+0.00 0.0140.00 5.91+1.53 4.80+1.66
3.0 0.46+0.04 0.5940.16 0.43+0.07 0.55+0.21 0.01+0.00 0.01+0.00 5.89+0.48 5.17+2.96

W3l e AX 7]17F 64 A maltoseE A Ystaes BE
ZFo| gteo] FUksleE A2 Yetgow, gixyy} UV-C
A 2% FET S5 7222l ZpolE Holz| ottt

4. we2|ot0| Ak BFk

Eoote] A4 S3& AT AAdFS] UV-CE A
< o Bpob 8 gt A& FY st -2 obniAte
T H3E ST 2= Table 59 gt

Table 5. Changes in free amino acid contents of peach treated with UV-C irradiation(0~3.0 kJ/m’)

22 A9 T 8 obv|mAte] T2 11538 me% 3
on, 7M¢ W2 IS AASE oAt 2= serined]
58.13 mg%2 T} ofu|i-Ato] H|E}e] WL FFL A5+
o 12 thgo Rt alanined] o] & ACE Uehdr

UV-C A2je 4%, & Fotv|zate] d=F2 95.92~
120.94 mg% 2 ko] Zpo)7} okt 9171 sHATE K21 & Q1 2}
o|5 Holz ¥ Ao= yEhgth

WEAQ] FEjotn|ieite] 73, BE Ao g

(Unit: mg%)

. . Treatment(kJ/m’)
Amino acid

Control 0.125 0.25 0.5 1 2 3
Asp 2.81 3.93 2.75 3.30 3.45 331 3.00
Ser 58.13 48.24 4232 4122 69.07 42.60 69.41
Glu 2.63 224 2.68 2.62 2.82 3.75 3.18
Gly 143 127 1.02 0.97 0.42 0.87 0.62
His 9.10 17.35 8.97 11.69 6.73 14.36 9.82
Arg 4.67 2.12 1.25 1.28 0.84 1.49 2.89
Thr 0.26 2.90 249 232 1.49 2.56 0.30
Ala 24.30°) 23.60° 21.37° 18.25® 4.56° 17.38% 8.98"
Pro 5.51% 12.62° 4.89° 9.08 5.91% 5.71% 459
Cys 0.05 0.10 0.05 0.04 0.08 tr? tr
Tyr 0.90 0.90 0.62 0.72 0.32 0.49 0.42
Val 2.62 2.69 222 2.05 0.85 1.91 1.34
Met 0.08 0.11 0.04 0.06 tr tr tr
Lys 0.27 0.35 021 0.29 0.30 0.16 0.14
iLe 0.90 0.75 0.64 0.64 0.28 0.50 0.38
Leu 0.56 0.54 0.35 0.44 0.24 0.26 0.19
Phe 1.16 1.23 0.85 0.92 0.30 0.57 0.48
Total 115.38 120.94 92.72 95.89 97.66 97.92 105.74

Y Values with different superscripts within a row(a, b) were significantly different(p<0.05)

D tr: trace
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Skt S-oju| e Abe RFEL 11538 mg% P21, UV-C &
o] AL & Sa|otu| At FEFS 9592~ 120.94 me%E
TFe o]zt ofzt )71 AN -9 A%l Aol & HolA| ¢
of, A% UV-C A= 7T AL= wE ok

2AAtel 2

H AL 013dE =2R5H gA 22 A Y
PAFY(FAHZ PI0087852013)] AtH] 2| Yol o]3) 423
Hyow oo FZAEHYT

References

A.O.A.C. 1995. Official Methods of Analysis 16th ed., Association
of Official Analytical Chemist, Washington, D.C.

Cho JW, Kim IS, Choi CD, Kim ID, Jang SM. 2003. Effect of
ozone treatment on the quality of peach after postharvest.
Korean J Food Preserv 10:454-458

A UV-C A B5ote] & W3t 577

EL-Samahy SK, Youssef BM, Askar AA, Swailam HMM. 2000.
Microbiological and chemical properties of irradiated mango.
J Food Safety 20:39-156

Fernandez-Trujilio, JP, Martinez JA, Artrs F. 1999. Modified atmo-
sphere packing affects the incidence of cold storage disorders
and keeps flat peach quality. Food Res Int 31:571-579

Horvat RJ, Chapman GW, Robertson JA, Meredith FI, Scorza
R, Callahan AM, Morgens P. 1990. Comparison of the volatile
compounds from several commercial peach cultivars. J Agric
Food Chem 38:234-237

Hughesa MC, Kerryb JP, Arendtb EK, Kennealtyc PM, McSweeneya PLH,
O'Neilla EE. 2002. Characterization of proteolysis during the
ripening of semi-dry fermented sausages. Meat Sci 62:205-216

Jang JH, Park JH, Ban KE, Lee KH. 2012. Changes in the
Quality of peaches (Prunus persica L. Batsch) treated by
UV-C irradiation during storage. J Korean Soc Food Sci Nutr
41:1798-1804

Kader AA. 1997. Biological bases of O, and CO, effects on
postharvest life of horticultural perishables. Proc Seventh
Int’l Controlled Atmosphere Res Conf 4:160-163

Lee KH, Park JH, Lee YJ, Ban KE, Jang JH. 2013. Application
of low dose UV-C irradiation for shelf-life extension of
peach (Prunus persica L. Batsch). Korean J Food & Nutr
26:85-91

Liu CH, Cai LU, Lu XY, Han XX, Ying TJ. 2012. Effect of
postharvest UV-C irradiation on phenolic compound content
and antioxidant activity of tomato fruit during storage. J
Integrative Agriculture 11:159-165

Moreno MN, Isla MIN, Sampietro AR, Vattuone MA. 2000. Com-
parison of the free radical scavenging activity of propolis from
several region of Argentina. J Enthnopharmacol 71:109-114

Park JD, Hong SI, Park HW, Kim DM. 1999. Modified atmosphere
packaging of peaches (Prunus persica L. Batsch) for distribution at
ambient temperature. Korean J Food Sci Technol 31:1227-1234

Stevens C, Wilson CL, Lu JY, Khan VA, Chalutz E, Droby S,
Kabwe MK, Haung Z, Adeyeye O, Pusey LP, Wisniewski
ME, West M. 1996. Plant hormesis induced by ultraviolet
light-C for controlling postharvest and diseases of tree fruits.
Crop Protection 15:129-134

Waters AccQ - Tag Amino Acid Analysis System. 1993. Operator’s
Manual, Manual number 154-02TP REV O June, USA

4120139 9% 2%
Z4% 20134 9 5Y
B 2013 9% 10Y

2 b



