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to Browning of Potato Slices During Cold Storage
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Abstract

Potato slices were dipped in solution of 2% CaCl, and 1% chitosan or preheated in each of these solutions
for refrigeration for 4 weeks at 5°C. Changes in L value, content of total phenol and chlorogenic acid and po-
lyphenol oxidase activity were determined. During refrigeration, it was found that L values of potato slices
treated with CaCl, (CaPS) and those treated with chitosan (ChPS) increased. Contents of total phenol and
chlorogenic acid of potato slices decreased, While potato slices preheated in CaCl, solution (HCaPS) showed
much decreases. And polyphenol oxidase (PPO) activity of potato slices decreased except CaPS and decreases
in PPO activities were much larger in preheated potato slices. From these results, of those treatments used, chi-
tosan treatment combined with preheating have shown to be effective to control enzymatic browning of potato

slices during refrigeration.

Key words: dipping, preheating, browning, potato slice, cold storage

LM 2

B Alrg A9 FL wslee 5 A4
(minimally processingysl A[F-2 8 EA R} ARl
Age PAREsel ol Yt Wi E 2
o} & 2A7 Y sj2e] wsjel Al 21 75
3 ukgl wglo|r}. o|2{gt ulgkzlslz] 23k W52
H47bE 22k 3 Fol edolup Mze] 7)AA )
o olal 41 B o] 34 Foll st 7)Ao AE
o] 7b53}7] W Folch). oleiqt WaE HAsEr] ¢
o) Ao Solel A Shehl WRARae st
2 HA)o] ol o] 83 AeP-. AT e 2
WA L= polyphenol oxidase(PPO)} wil&3ters) =l
H Aoz oex glepe. olejgl Zhl-& A3k 33t
EA2E sulfiter} 7P AFH o}, Al gk A7
ko] ¢4 EA 2 FDAC] ofs) AMge] Fx] Hole
22 o % AR Wt Hekeae) 277k Basih

Ponting”™& Ascorbic acid(AA)e} CaCly7} & ALY &
Solzgl A2 W 2AZH] Gl A5 EH) 9l

o X ol

v} shgd 2w, Sapers 57 o5l AAg}l Z4-g &
F3 ol AR sk o] WAAA T Ab €2
ol~9] ZW-g axpHoz AAAHky ¥t vl
otk ol o] Alte] Axbdolr AxH-E 7Fs}
AA PPO ¥ 71 {55 HABt] A2 AHE
AaAFE A2 2R Asts WAlshe wo
Z2W-e AT 5= 9l&& AJAREEAL Sl

g 7] S0 A T qhAE Aol A A E
7t 74 AW 52 57 (Shepody)eta dhsdowd, 2
HolA e 23k Halrl asfbdal Aol vy §
e Aol AEE F5-& o83k Zlol A3
olztz dgeomz & dFelde FulE AHSEH
o} o}ZHE HA MEE I 2 Ao Ak R 4
Hl7} Z718la Qe SAlell vlao], hal Lefo]l Ak
Z29] A3}5 wx)she A2 ¥HA e CaCl’s}
chitosan'? g-ofof] AR 3A} -2 o] F Sofe] &)
sl A oG xe] 3 F PAA At AL H o
dAMe]7t At getola] ZHA R, HE &, PPO
Ao} wislel gt dg& 2AFEACL

—_

-535-



68 A&

Il A3z 3 W

1. AlET =2 Y Al

E Al¥o|| AL2-8 73xHSolanum tuberosum L.y= <~
o] (Shepody)2A] 4 LAl A& A A 83 AL 9
7} 43kR) AEE F71510] polyethylene(PE) bagell
ol 5°C(95% RH)e] WAl x&ety, A% 147
Aol Ao Hasle] AM-stict. g3 chitosan
Sigma Zﬂ%(practical grade from crab shellsyS AH8-3191

o Sk ASFEE 17 % SEAIHE AHIRC

7}2+2 4] & Food processot(General Electric Co.
USA)Z Adg 3 AA 2ceme) cork borer® dA
2719 Zebo] AMEAE 10X 5 03 cm)E W&
ARl oo wdk A 5o FUAS 9dFte] SElolx
& &3] AHgEkdct
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Al o) x| Leloll 1087F ARG F A &4E
3} 317] Yl 48 flellA W ARl F BHSEE R

Ho Ho g Zﬂﬂ ]-°3‘4 o| ¥ P 7ol 7“1‘31??} *]E"E

2

4

4 PE M ”“(J_)'ﬂl L—*°1 w2 *7]3 a‘ﬂii}fs}fﬂ Xi
stk Meldt 5E A 8E 5°C(90~95% RH)|A]
Waksle] 123,453 £Askadct w3 AquAPS
Eato] aziate} 2052t SRl ARG F FAE
Zolyl galy-e AAZ Age YARAF Lk
Wt 2 Alolz} qlglomE Sl AT ARE
xFo R slelon, 2t Jx|gololl A7 F YAX
2] A E5E O-day Al 82 sigich ¥ 28 AL 23]
FEA8 skl

[‘_L‘

3. L3t &3

Color difference meter(TCA1-SW, Tokyo Denshoku
Co., Japan)e] 2% $lol 7kA} Sejol2S Selsn
E99] Lzk(lightness)S &Rkt w3t of SAA
nle} white tile(X=90.46, Y=92.37, Z=108.52)= *&
3} ssde}.
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tal phenol-2- Chien and Snyder®] W} 2.2, chloro-
genic acid= Coseteng and Lee 529 ub o2 #=F
atadet.
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6. SAHIAZ

A8 A7=  Statistical Analysis System(SAS In-
stitute, 1985) Package®] General Linear Models(GLM)
]2 B-AHLA (Analysis of Variance)dt$i 2, 34 -#7F
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Table 164] 7h2} <2ho] 2] Lgkel gk AR] £
o] ke v wjd AT ZFAe]T(CaPS)- o
279 L3kal 37.0590 wlsle zbzt Lgke] 2.8%, chi-
tosan * 2] (ChPS)yS 17.4% 27} sfslen, dAeld
2] HCaPS(AlGAe]+dwxleldrs HETed vlst
20.4%, HChPS(el&d 1 2] +chitosan 2] )= 15.0% 7+
7+ Lgko] F7ketadct.

g 7 gepol (W2 )E 457 WA
27 Lgke 10.7%~50% Zadhe 73S Ve
o}, v} CaPSE 10.2%~41.5% 7}a-3lel o,
ChPS: 2.6%~22.5% Z+A3 A ), 0.2%~4.6% Z7}3t
© 24 chitosan §-He] CaCl, ) ¥} Lgke] i)
Ax $3le F7He Ax glo] A ZpHal
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o2 viehdrh(p <0.05). =gk A 2T HCaPSs}
HChPS+= 457t BAAA & dizgol vlgte] Lite]
Z}7b 0.2%~22.4%, 20.6%~26.2% Z7}skod v 2
Frch 2y Aol A} ol Ao vehton
HChPS2] 2 o Al|go) o] ZA veldoh(p <0.05).

o]Are] Az} E] Ca™ % chitosan &2} Zx)s}
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9] Zhl& A3k d A Ao vepgehp <
0.05). =3+ wjd A3 GAje]Foll 9l acetic
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g 7o m|Fo] 7w oA glol| thEh chitosan®)
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AMe|e Az ffA-a ztelE vehdekp <
0.05).
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tosan H7L2 W) EA] AL} ot A ]2 Bartlet 2
Bosc ul] F7222] Zhd 2 k] stgl ot o9 sk wl
Froolle A7 e, A3 FodAe Aol
7143} = 9l=d), o5 chitosano] AF2] A4 2

rr
2,
o

69

A f71abeH HdAE A3t A7)

g o2k shsit.

2. Total phenol 22| Wj0f CHst st

Table 22 2E] 71} &a}o] 9] total phenol §}ekol
3k 2] gole) oJ3ke B CaPSy Tl B3t
o} 1.9% 73435t 0, ChPS:= 2.8% Z7}stgich <
2] HCaPS$} HChPS:= z+7b 20.7%, 22.6% %
7hsloict.

WAz F2] wstE wd v)gAe]Te] total
phenol &ekd WA A} 25 £-2 35712 Frtsksict
7t oAl astsdch. g CaPSe diETe] total
phenol #reke] wislgoll u|sle] zhzt 1.9-25.1%,
ChPS= 1.5~77.1% 7t4shedct. w3k Az YA
7]7kel] w2} total phenol §HaFo] HubA o 2 ZhAdh=
78k el =) HCaPS: thZ2 72 w3l H]s)
27} 36.3~79.2%, HChPS:- 0.7~82.3% 7}+23153ch.

total phenol &aFe] Wzlel| it R4 ZHE
A3}, )27 CaPS7toll = f-o o)A ¢kofron),
273 Zlep Ao foA9l Aol & ebiigd
o (p<0.05), |G AT dAHTANE #2015
zto] & et A el (p < 0.05).
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3. Chlorogenic acid &}2to| Hi5|0f| CHat Qak

Table 32 25E] 732} £a}o] 9] chlorogenic acid
kol g AA] &o4e] g B, CaPSE Wi
-2 chlorogenic acid &<l 7.01 mg/100 gol| v]3}4

Table 1. Effects of dipping and preheating treatments on the changes in L-values of potato slices during a storage

for 4 weeks at 5°C

Cold storage period (weeks)

Treatment”
o 1 2 3 4
Nonpreheated L-value*

Control 37.05+2.69% 18.52+2.47 33.46+2.29 22.47+42.20 28.44+2.62
CaPS 38.074+2.51 32.22+2.64 33.644-0.86 21.66+1.05 25.54+2.95
ChPS 43.49+1.53 36.07+1.87 38.741+0.68 28.71+1.99 37.11+£1.82
APS 44.28+2.67 37.72+2.04 40.62+1.07 39.344+0.40 33.204+2.23

Preheated

HDPS 39.43+1.69 30.28+2.60 39.38+1.50 25.45+2.88 27.31+2.79

HCaPS 44.6210.35 45.05+2.94 45.34+2.24 37.12+2.91 37.32+2.87

HChPS 42.60+2.58 46.761+1.85 46.17+2.73 44.85+1.66 44.70+1.87
HAPS 46.05+3.44 46.531+2.32 46.53+3.57 47.03+1.53 43.8142.59

® Control; brief water dip treated potato slices, CaPS; 2% CaCl, solution treated potato slices, ChPS; 1% chitosan solution treated
potato slices, APS; 1% acetic acid solution treated potato slices, HDPS; 70°C distilled water treated potato slices, HCaPS; 70°C
2% CaCl, solution treated potato slices, HChPS; 70°C 1% chitosan solution treated potato slices, HAPS; 70°C 1% acetic acid
solution treated potato slices.

"Mean+S.D.

*p<0.01.
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Table 2. Effects of dipping and preheating treatments
on the changes in total phenol content of potato slices
during a storage for 4 weeks at 5°C

(Unit: mg/100 g potato fresh weight)

ol

Table 3. Effects of dipping and preheating treatments
on the changes in chlorogenic acid content of potato
slices during a storage for 4 weeks at 5°C

(Unit: mg/100 g fresh potato)

Cold storage period (weeks)

Treatment”

Cold storage period (weeks)

Treatment”

0" 1 2 3 4 0" 1 2 3 4
Nonpreheated total phenol content*® Nonpreheated chlorogenic acid content*
Control 125.66 154.09 160.07 496.85 24191 Control 7.01 1195 827 7373 8.65
CaPS 12329 18260 211.02 37233 18498 CaPS 396 1698 767 3778  3.90
ChPS 129.18 11141 157.70 113.78 126.81 ChPS 357 2.48 5.19 2.89 3.16
APS 165.97 107.89 136.31 101.90 120.91 APS 2.84 1.34 1.91 1.09 1.58
Preheated Preheated
HDPS 12452 6996 12452 66.35 118.54 HDPS 3.06 1.28 6.33 4.83 2.70
HCaPS 151.71 9249 101.90 103.1 56.85 HCaPS 2.62 1.47 1.31 1.25 0.90
HChPS 154.09 15294 58.08 8774 9486 HChPS 10.62 17.03  0.71 2.18 712
HAPS 15532 11834 80.61 77.00 97.24 HAPS 1799 2047 217 226 21.70
“*'same as in Table 1. “Msame as in Table 1.
*p<0.01. *p<0.01.

77y 43.5%, ChPS& 49.1% 7histach @z 9
HCaPS= 62.6% 7}2-3t) 2™ HChPS+ 51.5% &7}
shoich

WA Ak vl Az Fab dxje| T4 chlorogenic
acid ¥reke} W 3l= HCaPSE A|2)3}a total phenol 3
2ko] W 3l(Table 2)0} 78 733kg viepdigict. &H
CaPS3= th = 72] chlorogenic acid 3=} ¥ 3}o]| nislod
ZY7y 1.3~54.9%, ChPS: 37.2~96.1% F}A3hel o,
HCaPS= &7 B]sle] z+7t 62.6~98.3%, HChPS
= 91.6~97.0% 7}ashadct.
%+# chlorogenic acid #efe]] i3t Ha7} f-2lAd
A5 As) 7 Aeldto] dlaT fofAal Aeol&
Wl on(p<0.05), vldAel o AA2F %
F9199) 2] % b EHp < 0.05).
732+ WAxAF = total phenol 3F8F3 phenol 35t
o] MuzA gt ol tellA] Porter T 7S
Walle] A3l daboln] Wb AMA F oAk
Z7}sl=d] whlbi= DOPAS2} tyrosine, IL7-7}E
chlorogenic acid §tgko] Zr}glcin 3spgict. gl
Mondy™ =% Katahdin 7}#}ol| 4] bruising §- 20°Cel]
2k ZA i} 5°Coll AAgE 7zt dl= ghako] o
=9tcha shgich. Abukharma 522 7hxke] 5 )
= 3}8HE-o] 4-methyl catechol, chlorogenic acid, caf-
feic acid, flavonoid, L-tyrosine $-0]2} 3}9] 2.0, Bel-

itz =& chlorogenic acid®} tyrosine, ~22] 37 Oszmi-

anski 5’72 chlorogenic acid, caffeic acid, catechol,
DOPA, p-cresole] 2}t dlsict.
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4. Polyphenol oxidase g H310]| Ci5t Hat

72} ejol| 28] AA| A gz F YAAA F
PPO 24 2] ¥13}= Table 42} 7o},

72} £ujo] 2] PPO EAdol digh A#| g-He| o
8 el fl2F2] PPO 24191 1110 unitol] Bl3}ed
CaPSe #todgAdo] zhzh 90.1%, ChPS:= 88.3%0)%)
oo dxe]Fe] HCaPS= 747t Zlo&Aje] 51.4%,
HChPS= 47.7%2A4 dxj=] -2 Atoj o] o] Yk
o} 70°CollA el x|t ERA] kxR &efo] e
PPO ;L/Ho] g}z-]z;] B33 A= gg}}u}

WAk} F PPO #Ade] Wish= Aubden A%
2712 JJehgg et CaPSE daTe] ®stel 13}
o] 1.7~9.9%, ChPS= 1.7~65.3% PPO &A)o] 7143}
g om odxz]Fe] HCaPSE 48.6~77.6%, HChPS=
52.3~83.5% 7} Asldc).

PPO &4 wztol] gt T2 fold HE A
CaPSE A28 7+ 2131%01 277 {0 A il°l
E el th(p <0.05). o] 25E] PPO Al ol
& 3= CaPSr} 7H4 ¢l ov] HChPS7} 7}AF

I

A

2

-538-



AR A3t ol M7k A SFhelae) W F

Table 4. Effects of dipping and preheating treatments
on the changes in polyphenol oxidase activity of po-
tatoes during a storage for 4 weeks at 5°C

(Unit: mg/100 g potato fresh weight)

Cold storage period (weeks)

Treatment”
o 1 2 3 4
Nonpreheated polyphenol oxidase activity*
Control 1110 1150 2710 5990 5550
CaPS 1000 1130 3050 5800 6180
ChPS 980 1130 1250 2080 1790
APS 790 620 830 1750 1830
Preheated 1090
HDPS 610 440 960 1340 1320
HCaPs 570 540 750 990 1420
HChPS 530 440 770 670 1330
HAPS 450 510 490 990
9®same as in Table 1.
*p<0.01.
) et

Huang $°92 Lychee 71 9] 485 4°Coll AAZ
peroxidase &A]-2 7bAslel o} PPO &A)-e Z7)3)
Rom o] ale] Z Ajakat <dx|stictar &
oh. ¥R A3 F PPO BA Y] Frke #-44 PPOSE

744 PPOZ A%kxl 7l o2 PPO2| 7H&3le A
9] Ao} i aging s EMME dold 4 gl
Zeg oz U 53] dx=|Fe| HAPS7}
PPO #4-& A8l Exb43] Ao Yepded
ol Aol A dAz] sk Aol PPO A4 Ziiel &
FHA o2t Rueks Az shgdch .

=g 2t A2l E T4 WA S8 PPO B4 &
Fhgo] st o] WAk x|3E 71AaE A}
5 3 ohEt PPOS} shiid o] 23k AR <l
g PPO 84 4™ o ofdl whE ZwWA £o] Zh4 uf

v.g <

732} Zefo]l A& CaCl, 93} chitosan £ o] 37
A E2 o]l E ‘Q-°"~°/] EAQEAA G A 7 F
WAt A g oAd At gRp efe] g
A e wE gk, PPO &A1 0] #igto]] NE) ks
ZAME Ao o3 2t

1.z getolxe) Lk Ahadhe A% vebd

O}, CaPSE 2571R] Lol 2718}eixl, ChPS=
47k Lakol 2715}91ehp < 0.05). 53 =12l o
gH -4 E ool 93 Lgte] 71 E71sladthp < 0.05).
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2. CaPSE A 2|3t 7} 2 e]lF-L total phenol 3Fko]
Zrastsd 27 (p < 0.05) e & 7z} Lrfo] 29
total phenol &ako] ©f2- 7}4-3l5dch(p <0.05). chloro-
genic aicd ¥H2F-& HCaPSE #]2|s}3L total phenol &
o] wistel 22 A 3RS viehligic).

3. PPO ZAL A= 4 A e E E5lo] 7h43)
Sl ddldAe]el 23k 3k} &epo] 2] PPO A

o] -5 Ztastsde}.

o] 25¥ CaCl, @ chitosan §-Hof| =] 2 G
2|7} ZhH A Eapdel Aoz AzhEe| A Lk
< Z7¥eta slEsEEt PPO BAdo] 7hadlgic. o]
2% 3= dA Tl o 24 ebgo)
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