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Quality Changes in Unripe Peaches Jangachi according to Cultivar during Storage

Min-Seo Hong, Kyoung-Hee Kim, and Hong-Sun Yook

Dept. of Food and Nutrition, Chungnam National University, Daejeon 305-764, Korea

Abstract

This study was carried out to examine changes in the quality characteristics of unripe peach Jangachi made
from different cultivars during storage at room temperature for 60 days. Based on the results, unripe peach
Jangachi-showed decreases in pH of pulps and soaking solutions of all varieties during storage. Salinity of
Jangachi tended to increase during storage, whereas it decreased in soaking solutions. Soluble solid contents
decreased during storage in all varieties, both in pulps and soaking solutions. Among Hunter'’s color values,
L values decreased, a values increased, and b values decreased during storage in all varieties. Hardness decreased
for 30 days of storage and increased slightly thereafter. During storage, yeast and mold counts increased and
decreased within the range from 2.30~5.55 log CFU/g, respectively. In the sensory evaluation, Madoka and
Nagasawa Hakuho were evaluated as good in overall acceptability.
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o1& HsAe BASAG.
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2 A A H BE5ol e F 55T oE §EHZE
(Takinosawa Gold), % =% = (Kawanakawase Hakuto),

vl = 7HMadoka), ZeElE (Nagasawa Hakuho), 22 (Hong
Bak)©. 24, 2011d 5¥€ollA 6¥€ 2Tl THET ATl
A A Al B BESol 3 AFESIA T HAAER]
2+ (Soy sauce Jin Gold S, Sempio Foods Company, Seoul,
Korea), 4] Z(Ottogi vinegar, Ottogi, Ltd., Anyang, Korea),
Wl B (CheilJedang, Corp., Seoul, Korea), ThA 7} (Sea tan-
gle(cut), Ottogi, Ltd.)+= AR vlEAA FU3tA A&
3T

Zotm| e Mz

FA 12+10 g, A& 25105 cm AE9 =72 HE7}
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a9 9 Folx K& E47](T25B, TKA Sdn. Bhd., Kuala
Lumpur, Malaysia) 2 303t v}8k A& 3 g& 3 1049
348}l pH meter(PH-220L, iISTEK, Inc., Seoul, Korea)
2 Z4390. 9= AL 9=A(TM-30D, Takemura
Electric Works LTD, Tokyo, Japan)E AH-&3le] =339
om 7HEA 1&E T S nHg AR E 2HY A=

2 A% F FEA(ATAGO N-la, Antage, Tokyo,
Japan) & AH8-3ld 4390

ME =X

Hol §3 Aol o Mr= EH7](T258, TKA Sdn.

Bhd)®& 30%&3F vk g+ Al 8E petri dish(50 x 12 mm)ol] &
o} B2 & A (ND-300A, Nippon Denshoku, Tokyo, Japan)
£ o] &3t F(Y: 94.36, X: 9241, Z: 110.83) .2
BA & Wx(L, lightness), J2 = (a, redness), & =(b,
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9] AE+ Texture analyzer(TA-XT2/

[\

5, Stable Micro System Co. Ltd., Surrey, UK) & A}-8-3}
A3tGth A2 5 mme prungerES ©]83}4] hardness=

Ao EAZAL pre test speed: 2.0 mm/sec, test
speed: 1.0 mm/sec, post test speed: 2.0 mm/sec, strain:
T0%Z v& BFols gto g duslo K& AASA A=

= =E
3o H3 2 mmE AAD F 43 BEate SPshdn)

AN e

F E140.85% NaCl)
g Aol ARESAT AR
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Table 1. Changes in pH of Jangachi in room temperature for 60 days by different unripe peach cultivars
L Storage period (days)

Part Cultivars 1 0 2 30 10 =0 50
Takinosawa Gold 3.85+0.00"" 3.89+0.01°* 3.66+0.01"" 3.74+0.01°° 3.55+0.00" 3.48+0.01"" 3.49+0.01"
Kawanakawase Hakuto 3.76+0.00"  3.93+0.00"* 3.87+0.00"" 3.82+0.01° 3.61+0.01"" 3.55+0.00" 3.55+0.007

Pulp Madoka 3754001 3.93+0.00" 3.70+0.017 3.82+0.01" 361+0.00" 356+0.01"" 3.55+0.00"
Nagasawa Hakuho 3814001  3.89+0.00° 3.86+0.02"" 3.86+0.01"" 3.61+0.00" 3.55+0.01" 3.56+0.01"
Hong Bak 37540007 3.90+0.00"* 3.81+0.01" 3.84+0.01" 3.65+0.01"" 3.58+0.01" 3.57+0.01"
Takinosawa Gold 3.84+0.00™  3.80+0.01" 3.34+0.01" 3.73+0.01° 3.51+0.00" 3.46:0.00" 3.45+0.00"

Soaking Kawanakawase Hakuto 3.84+0.01"  3.91+0.01" 3.60+0.00" 383+001" 3.59+0.00" 3.54+0.00"" 3.53+0.01"

ey Madoka 38510.00" 3924000 344+001" 3.81+0.01" 358+0.00 353+0.01% 353+0.01"

SOMHOT - Nagasawa Hakuho 3824001 388+0.00" 3.63+0.00" 384001 357+0.00" 354+0.01" 353+0.01"
Hong Bak 3.83+0.00"  3.88+0.00°* 3.63+0.00 3.84+0.01"" 3.58+0.00" 3.55+0.00" 3.55+0.02""

"Mean=+SD (n=4).
YDifferent letters within a column
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Table 2. Changes in salinity of Jangachi in room temperature for 60 days by different unripe peach cultivars

(a-d) and a row (A-G) differ significantly (p<0.05).

#olol <3l
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=V L

7} F59 Bpol 3 golA el 44717k T oA
AAY gobrfo) 7184 LFEFY WEE Table 33}
O Baol £ b %o Hg4 nFBFHE A%

%7] 19~21°Brixol A 24 1085 F23] Z7Fstthr) ol
3 A3 Aaske] A 60L A 17.20~18.30°BrixE e}
Wik oly3t Az o7k Foiny d=7F AR %7
145°Brixoll A A 7F7)zke] A #ge upe} A A 3] F7tste
A7 6047 28.6°Brix® WERG A(16)7 Gt olx -9

F57t X371 99 AR E 239 /A FEIF 11.1%~

119%°]9lem <A77t 3749 d=v 150% 55 Y&
Welthe Bu(g)sks o Ane, & ATl Haol 3
obA% L AN AgH DHEFF WEE AF 102

o]‘é‘\ﬂa 71—/\-8} 742_ X F

SHA

dEAAM 9 A9-(19)2k FA
I o &l Hshe vd=E] hAF 28l

(unit: %)

Storage period (days)

Part Cultivars 1 10 20 30 40 50 60
Takinosawa Gold 267029 226+020™  287+0.00 4.72+0.29** 4.03£0.17C  4.10+0.00" 4.41+0.21"
Kawanakawase Hakuto 2.87£058C  246+0.00" 3.28+0.00™ 4.72+0.29"* 451+£0.00* 4.61+0.21** 4.41+0.20™

Pulp Madoka 2.87+0.00" 2054000 3.28+0.00°° 4724029 431+022™" 4724024 4.41+0.21*"
Nagasawa Hakuho 205£0.00"  246+0.00"  349+0.24" 533+0.00"" 4.170.31"" 4.00+£0.39™ 4.61+£0.21"
Hong Bak 3904029  246+0.00"  3.28+0.00" 4724029 4.03+0.17" 451+0.00™ 4.51+0.00**
Takinosawa Gold 5544029 492+0.00" 4794000 4314029 417+017°  4.00+0.21" 4.00+0.21"

Soaking Kawanakawase Hakuto 533+£0.00°%  492:£000™ 500+£0.24" 492:£000"° 47240227 451£000" 451+0.00"

‘Soluﬁof Madoka 5331000 492+000"  519%0.00" 4514000 458+017"C 451+0.00" 451+0.00
Nagasawa Hakuho 5.33+0.00  513£020"4F 5204024 4924000478 +0.21°° 451 +0.00" 4.51£0.00""
Hong Bak 533+0.00"" 533000 5.36+£0.00" 451+0.00"™ 451+0.00" 4.31+£0.24° 451 +0.00"

"Mean+SD (n=4).

“Different letters within a column (a-d) and a row (A-E) differ significantly (p<0.05).
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Table 3. Changes in soluble solid contents of Jangachi in room temperature for 60 days by different unripe peach cultivars
(unit: °Brix)

Part Culfivars Storage period (days)

1 10 20 30 40 50 60
Takinosawa Gold 19.00+0.00"? 2580+0.28** 2250+0.71"° 22.20+0.53® 17.00+0.00" 17.00+0.00® 17.20+0.00"
Kawanakawase Hakuto 21.00+0.00®  2580+1.41** 21.00+0.00" 20.00+0.00 18.87+0.12"" 18.00+0.00"" 18.00+0.00°°

Pulp  Madoka 20.25+0.35"  2530+0.14™ 2450+0.71" 21.20+0.00"° 18.30+0.10°F 18.00+0.00°F 17.80+0.20"
Nagasawa Hakuho 19.00£0.00°  24.90+0.14* 20.75+£0.35" 19.60+0.00° 18.00+0.00F 18.13+0.12°F 18.30+0.00°*
Hong Bak 21.00+0.00"®  2510+0.14** 18.00+0.00" 19.07£0.12% 1650+0.00F 17.93+0.12"° 17.67+0.06"
Takinosawa Gold 25.20+1.70"  21.55+0.07" 21.00+0.00¢ 20.00£0.00° 16.20+0.00" 16.43+0.06" 16.37+0.06

Soaking Kawanakawase Hakuto 26.95io.21ai 23440i0400b5 21.20i0.00b§ 18.20i0.20b;) 17.67i0.12b§ 17.90iolooz‘; 17.77i0.06:;F

colution, Madoka 26.80iO.OOZA 23.20i0.oofB 22.90i0.14‘"fC 20.20i0.00?‘D 17.40io.oofD 1753006 17.43+0.06"
Nagasawa Hakuho 25.30+0.42 24.40+0.00 21.00+0.00<C 18.00=0.00"P 17.80+0.00°° 17.87+0.06 17.77+0.06
Hong Bak 26.35+0.07*  22.75+0.07 19.50+0.00% 17.80+0.20° 17.20+0.00" 17.40+0.00" 17.40+0.00°

UMean=+SD (n=3).
“Different letters within a column (a-e) and a row (A-F) differ significantly (p<0.05).
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AL JEMN QT 3 AT (a)9) AT (h)Ee 2zt A
Mz =X
e  Z7] 3244, 46549014 A% 3F A 1399, 234302 2HgA
3L % 2= [e] = oy M=
ESY HEoh B AN AY T A IS 9e @ AeFln A0l Aokl B wF Gad

Table 49} 2T Hgok f ZotAe] BRI AT 271 © age no 2 A7olH A4 0U747 A4EE 27}

o 3807-40349 20, AB7Igke) Aol wek MM 5 gk gase o F Fslse 4% ox Jo)E

ko] A% 6044 2818~30.255 HERH I o= 3t UEhQom o]= Foln A% W] 2o] Lee(14)2] AS

go] Ao] Bgol f3 FotxFo] Bl dFE VA BE = B4 2 AR ARE AFEE HhE B A As
bV e o2 ARET, FEEZE EEN AT oy Alnst SophA 9o Aold) o@ Aoz Are

271 BEL)7F 390002 7HE Egkot A7zl A naugr golw Az ATEOAME 1FFL AR Aoz

|A 7 2 RlEE ZAas] A% 60Y A 2818= TP Wk A3 Ao W= A te] AoOjASEE AT A

th Az (a)= A 279 -031~0.23914 AZ7]|7Ee] A Aeol FATE Z71etgom 10% AFES AAdo =

U X A3 F7hsked AR 60U A 2.74~415% RE F ALE3 Aoo)= WEol AMT = 7a7|7ko] Hol A

FoA SUtsIATE A (b)= A x7] 14.70~16.37¢] Z7Vel g, FAE = A0S A7RA = F7etH o 509 o)
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Table 4. Changes in color of Jangachi in room temperature for 60 days by different unripe peach cultivars

. Storage period (days)

PartCultivars 1 10 20 30 40 50 60
Takinosawa Gold 3807061 3217067 3862+0.65™* 29.93+0.49" 29.32+0.23" 29.92+0.29™ 28.35+0.17"
Kawanakawase Hakuto 39.00+033™" 33.13+0.14"" 39.12+1.10™" 32.44+1.07"° 26.78+0.13" 28.76+0.27"" 28.18+0.20"

L Madoka 38.83+0.86™  32.66+£0.63™ 39.92:+059™ 3138057 28.70+0.34" 2843+021" 29.21+£0.10™
Nagasawa Hakuho 38714058 34104080 3822+0.43™ 31.160.62" 29.07+0.22"" 29.02+0.38" 28.19+0.24™
Hong Bak 40.34+223"  3313+047 37.83+1.81™ 30.82+0.28" 27.86+0.25" 30.65+0.21" 30.25+0.12"
Takinosawa Gold -0.25£036™"  206+027" -049+0.13" 280+020C 289+0.15C 335+012" 367+0.12
Kawanakawase Hakuto 0124022 242+0.15" -0.05+0.23" 361+0.28" 3.01+014"C 3.35+009" 352+0.12"

a  Madoka 0.09+£0.30™  246+0.25° 11740077 248+0.18" 212+016" 3.06+021"" 2.74+0.107
Nagasawa Hakuho 03140277 216+028"" -045+040" 3.15+016" 322+0.12° 371+017" 390+011™
Hong Bak 023039  234£0.06™ -045+040" 310+0.16" 3.03+015" 320+0.10" 415+0.10"
Takinosawa Gold 15744018  14.30+0.10° 1758+0.22** 1258+021" 13.13+0.17" 11.97+0.16™ 11.19+0.09"
Kawanakawase Hakuto 1470+017"  1312+021" 1693+0.29"" 13.44+0.38 1152+0.09" 1217+0.18" 10.82+0.18"

b Madoka 1555021 1273+0.23° 16.94+0.19"" 12.82+0.28" 12.220.17 11.38+0.20" 11.12+0.06™
Nagasawa Hakuho 16374054 1427+013™" 1698058 13.05+0.09 12.47+0.08™ 11.18+0.11" 10.85+0.23"
Hong Bak 1589043 14124020 1698+0.58"" 12.93+0.21" 11.79+0.08" 12.200.21"" 11.89+0.06"

4”MeaniSD (n=10).
“Different letters within a column (a-e) and a row (A-G) differ significantly (p<0.05).
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Eool f3 Folx o] A T a8 9 Fgo]
H3}= Table 63 2t} &% 2 FZo|e
ol wet TS BRI, BE FFAAA
095 4.70~555 log CFU/go. 2 k7 Z71slthr A3 4
g aﬂv}z] 2.30~2.85 log CFU/go.2 7F43dtar A% 50 °E‘
420~545 log CFU/g . & THA] Z71814Th o] 8§k Aol K
A7 SUAY &5 F FFo] & W FFe %Eﬂ
A AR 30d F 409A PAEY 7 FojEACH,
obF| 5o A& Wste] wet mAE £t FAstE &
FABAE HEPIA oY frolate HolA &dth(data not
shown). Kim#} Cho? dT7Q2DAANE WL ERE Folx
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Table 5. Changes in hardness of Jangachi in room temperature for 60 days by different unripe peach cultivars (unit: g)

Storage period (days)

Cultivars 1 10 20 30 ) 50 60
Takinosawa 5,804.08+ 6,501.59 + 5,207.99+ 1,801.63+ 2,591.25+ 3,019.05+ 3,339.41 +
Gold 386.85"442) 501.31"A 664.07° 607.84™ 1,590.655¢ 252,99 1,206.90°"
Kawanakawase 6,454.85+ 5,357.45+ 2,717.06 % 2,454.16 % 2,636.77+ 1,856.90+ 3,002.93+
Hakuto 332.86 1,256,774 1,243.39" 1,139.48"8 1,674.20°% 622.95™ 1,083.73"8
Madoka 6,806.38£ 6,319.495 5,441.69 - 1,962.171) + 2,165.4% 3,438.7?3% 4,012.11 +
1,298.91 170.23 1,045.50° 50150 698.97° 590.34° 1,259.86°
Nagasawa 6,101.97+ 7,950.07 + 2,312.88+ 2,461.77+ 3972.07+ 3,484.44+ 5,048.50
Hakuho 1,108.28"% 383.42" 870.05™° 846.98"P 945.36"" 1,299.65°" 2,211.38"%¢
Hong Bak 6,563.99 + 6,981.245 2,454.82b : 3,792.72 : 4,172.29%C 3,846.76 B 5282154
962.59° 895.39™ 593,57 988.54° 1,422.92° 876.48" 2,482.25°

"Mean=+SD (n=4).

“Different letters within a column (a—c) and a row (A-D) differ significantly (p<0.05).

Table 6. Changes in microbial growth of Jangachi in room temperature for 60 days by different unripe peach cultivars

(unit: log CFU/g)

Storage period (days)

Cultivars 1 10 20 30 m 50 60
Takinosawa Gold 51001422 441 +057" 485+098"  285+329* 2854248 452+1.16% 3.71+£0.61"
Kawanakawase Hakuto 4.69+0.04"* 353+£1.01*"  555+017* 285+3.29" 285+329" 437+1.22* 4.38+0.17"*
Madoka 5070057 400+0.13*""  470£081*"  285+3.29""" 230=081"" 515009 370+=1.50"""
Nagasawa Hakuho 5.30£0.05*F 4.08+£0.72*5¢ 480+0.12*4¢ 271+3.13%° 2444282 545+0.09™ 4.53+0.00™4B¢
Hong Bak 4.40+0.69°8 4384028 5474027 3.00+£3.46™F 2414279 420+1.14**" 501 +0.34*8

"Mean+SD (n=4).

YDifferent letters (a,b) within a column and a row (A-C) differ significantly (p<0.05).
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Table 7. Changes in sensory evaluation of Jangachi in room temperature for 60 days by different unripe peach cultivars

Storage period (days)

Characteristic Cultivars 1 10 0 0
Takinosawa Gold 3.09+0.83"7AY 2.67+0.58" 3.00+0.71"4 2.83+0.41""
Kawanakawase Hakuto 2.82+0.87 3.00£1.00%¢ 3.22+0.83%® 3.83+0.41*
Sweetness Madoka 2.91+0.94 3.00+1.00"" 3.00+1.00"" 3674052
Nagasawa Hakuho 3.09+1.04* 2.67+0.58"® 3.1140.93* 2.67+0.52"
Hong Bak 2.82+0.60* 2.67+058 2.56+0.88" 2.17+0.98"
Takinosawa Gold 2.91+0.83"™ 2.00+1.00™ 3.33+1.00™ 3.33+0.52"
Kawanakawase Hakuto 2.45+1.04" 2.67+0.58" 3.44+1.13* 3.33+0.52"
Sourness Madoka 3.09+0.83"8 2.67+0.58° 3.44+0.88* 3.67+0.52*
Nagasawa Hakuho 3.36+0.81** 267+£1.15"® 3.67+0.71%4 2.83+0.98
Hong Bak 2.91+0.83"* 2.00+0.00" 2.67+050" 2.00+0.63%
Takinosawa Gold 2.91+0.83™" 2.67+0.58" 267+0.71" 3.33+0.52""
Kawanakawase Hakuto 255+0.93" 3.00+0.00™ 2.89+0.60""" 3.83+0.75"
Saltness Madoka 3.00+1.00""5¢ 2.67+0.58" 32240670 3.67+0.52"
Nagasawa Hakuho 3.18+0.87** 3.00£0.00™* 3224067 3.17+0.75°
Hong Bak 2.64+0.92" 2.67+0.58" 267+0.71" 2.83+0.98%
Takinosawa Gold 3.27+0.90™" 2674058 3.89+0.93* 4.00+0.63"
Kawanakawase Hakuto 2.91+1.04" 2.67+0.58" 3.78+0.67* 4.00£0.63**
Chewiness Madoka 3.27+0.79™" 3.33+1.15" 3.78+0.44" 4.00+0.89™
Nagasawa Hakuho 3.64+0.92* 2.67+0.58" 356+0.73" 3.33+0.82"
Hong Bak 3.36+0.67** 3.00+0.00" 356+0.73** 2.834+0.41F
Takinosawa Gold 3.00+0.89™" 2.67+0.58" 3.33+0.71"" 2.67+0.527
Kawanakawase Hakuto 3.00+0.63™" 2.67+0.58™ 2.89+0.60" 350+0.55™
Flavor Madoka 3.00+1.00™° 3.33+£0.58"F 3.44+053" 33340528
Nagasawa Hakuho 3.18+0.75" 2.67+0.58" 3444053 2.83+0.41"8
Hong Bak 2.64+0.81" 2.67+0.58" 3.00+£0.50" 3.00£0.00"
Takinosawa Gold 3.18+£0.87"* 2.33+1.15™" 3.11+0.93" 3.33+0.52"
Kawanakawase Hakuto 2.64+0.50" 2.67+0.58"8 3.00+0.50"* 3.17+0.41"
Color Madoka 3.00+0.89™ 3.00+£1.00"° 3.33+£0.50"" 3.83+0.75™
Nagasawa Hakuho 3.45+0.82" 2.67+1.53"8 3.56+0.88*" 3.33+0.52"
Hong Bak 3.36+0.67"* 2.67+0.58" 3.00+0.50" 3.33+0.82"
Takinosawa Gold 2.73+0.79™ 2.33+0.58 3224067 3.50+0.55""
Kawanakawase Hakuto 2.64+0.92" 2.67+0.58" 2.89+0.60"" 3.50+0.55"*
Overall taste Madoka 3.18+1.17" 3.00+1.00°" 3.22+0.67™ 3.83+0.41*
Nagasawa Hakuho 3.36+0.67*" 3.00+1.00"" 3.67+0.71* 3.33+£0.82"8
Hong Bak 2.55+0.52P 267+1.15™4 2.67+0.714 2.50+1.38°*
})MeaniSD
IDifferent letters within a column (a-d) and a row (A-C) differ significantly (p<0.05).
P¥ehe A Roltk astsd, wuty gty J)E s 2 %
oy B A& & il I 7 Tutz Aube] 9 Bt
o] thrl &7} e 3 71550 FeFS JEWE Aol FHAETH gL i IHF H] ARHD e
3 AARY QEAHY FF A 0YH ZE FFOIA 356 Eol 79 o8& S3E Y3 FE3E Beol A= o}
ooz EA Yeton, A 50YA SEIE, dFEY e Fol oA 60¢ 7t AgstHA F2E7HpH, 9=,
=, 027l 22 A 40002 71 =A e WA o) B, A% Ax &% 9 F3o|4o Wl deH/hE A
g Va2 e A 509A AFZ¥ oA 35002 71 A3t Lh Folm o] pHeE B 59 Folmiel x| HojA
=4 Jelygta, Ao 3 7|25 E AF 508 A rtE Ttk AZ717ko] Ao el AAste A4S YeEf AT ol
A% 304 A Ao 22 3837 35622 71 =4 A& v AZ7|tel et F7tet A, AAAEe ==
velgth A8l Vs x Jrhae, A 508 A vi=ket Zadle A et G2 BE E50 A Folx
A 3094 Al o] 247t 3833 367E 7HE =A UE o} AN BT AA7|7ke] Aol wel Ayt AeE
wou, 53] wixrle} ez A7) ko] A A7k mEl BE FFA Lt T4, agk2 37 b
A3 =7F 3.00 oS YERd Y] T2 FFo vl8] Folx T2 AR AEe AR 30Y7HA gAETIL o] &
Aol HE 7T Aoz AAAY {7 Folx 9 7z % S7retgen, a8 9 F3o] = A7 T 230~
Z3& 3 F7t AFU o FJgE ool & Aot 555 log CFU/g B¢ WA S8 wrEsd . #5537}
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