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AR A HYAEFY AN2F
ZARE &

g4 -

s o

YrlodTe  HERE

AAAQ Fa PPGEe] ol wet Al it Fale] wig FobAwA nFEFE] A4 AF o
427} F43 B3 e Fdleltt. 2 /ISR 3, MLFel vlFe] HX FUsla glev, ol &
ABAE Bk A% A%l tigh Aul Aol SR AAAE UL Sl olgh Al A4 o
A, MEFe) Snlell glo] Hsktm e E hE A niAr} o84 A AeE ek A
L Holr}. olol] wiz} 2ol ZF AA HAAFo) Alhe] zFol 2H FAS R e, 53 olF 4F
ol gk 2 49 AsAE, o] ¥R vt FAA Fvh, =A% TR St 5 9 A
AE3A wstel] Bgaied o S FuUid Aoz st ool Eaelde @I ML) BN
AR Ay AQYeg $9F BA g% MdetAe} felsle] A4 A7 HAHF 4 9 A
AR Zdold EFARAS Al A48 S e 2F AR V€, F YASA R AF A #
4, AR oM HE¢ IPE A dAlS) AP ofstaa)

1. A4 T% ANES A4

HZ o] AFMRI0N o #EIt 22 3
3 e &34 (catering) gAE B&, =%9H,
AAAQ olw= uty, A, Hd, AFH 59 F
27V BHE AX @449 "y Ao Bl s
Tkt gk E=3F Ak AH|AER AR HEY
ulg o]& 7}5(ready-to—use)dtArt HiZ
4 e (ready-to-eat) Aele] HAo} A
ke, gt olE AFEL HisA] AA A

Bos oo
i wjo

29 B 3l 71EAEE AXA & =T A
@ Ao nFAL A slojolul AFo Aol 7}
AE Adthi(1). olad AH IAF HFL
T AT, 53] gIojut TgroA= 1990
o 2FE oln 1 AlFe] TgHoz AP
(2), BlZoAE 200087k vl AujAolM #
e BE AEL 25% 1S olF 414 Hel4
E(fresh-cut produce)°e] A& Aolgka <&
3 dH(3).

W A F e A Fel AYAH JHE BAER
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9y 287 9 ZE3 o4 UL ;AP
] 9 HA7HE (minimal processing) A #4
€ 7HA @ ol RobA AHelshe Zo] FelA o]
o 98 FH9 #Y, HAE Hav e
© A BFHo] o AN, dUd AL &4
32 e A2 Wl Peo AFS IS A
F& AASA #RA38ke Aol F83y] wjolt}
A, 4Eo] BFse AnRA =Zer)7A]
FET FE5N10E M £ YA ] Attt
(4). o13AQA Mdoz Hastge ‘HolA &¥
Ael oz AR £ gk olgA Havkzd
AL A7 HolAEe njYEets B, dY
A FE718E Holk 4792 Hojolgt sta Al
o @t 1 ol 4% 7Hssldol §h(5,6).

A AFeY R BEaoe Aartg A
I, ALF W Fe Fd43H, 44 2AS
AMER, N2E 77l g8 afstast @
o dA 8 FeA ZHF 7R E AX g4
EZog Ervbe 4] Mgy A4 Hely
Fo F243 7571300 9&E viHe oy 7A
82(F D A8 FESY e, o 7ed 2 7
A 8aE VP 39T AMYH HolAvt dA=z
NaFY 7S dREE 22 gA GAA 3
A A FHe] Faido] FF FES)
A =] ge HE g i § ZFg=e)
€ Ao vtk ¥ 4= Sl

2. A A Fe F4uS 29

98 Aoy} 2o FAL Yrln wHE o
AU Adste #P & AXAA AfH oz o
HoldFe B F Ee ¥ g3t £871%E A
AR T FEAA B =M 1-3Y =9 &
< #571E e FHs] A AFER A
€. &, AM "o Fe oy Ao} Ao}
A& AR ol7] Yol Ftele Ml w3}, A3
3 Wzt wAEA Wsd o3 1 Fdo] g3
571 Aed, FARoR FF 48, =43 ¥

ole] &4E FEEiAl 8ok(7,8).

58 A4S WL dEe 33 o 8L 4
' A} vlaEn B3 59 2o Ay B3
o] F2H7 W] 3¢ FAAs} shsei,

2.1 782, A3k w3t

Fd, AxFY Haotew #¥d P 38
Rae Z2AE 4dodle polyphenol oxidase
(PPO)eItH(5,7). EAA Zdo] dojyaiy A
&, 3 5a e, A F 5 oA 74
8471 o3 Wi, @S WAer] YA
© Aok o2 74 84 F INAE AA ok
ghogik, FAdste gAY E oe F8 g4
€ lipoxidaseZt l&Hl, °ol& i3} whg-g =2
A1A aldehydest ketoneS #A3lnzA] o7 7}
A B JAE AT

H27VE 33 s Fdoly AaFe Jqdd
A =G Frbshedl, dEde Ao My @
o] Sl Hao AFAEE 5711771 dEd A
Ssliced) HLolx x| dzlel #e AA
M3 doylerd HEHos F4g o B
F Utk dLe] HavlE AYE AAN FA{FY
3F A4S did F5 dd AE, B9 &x4)
wel 1.2-7.0 vl £& 1 ol FvlelA Hez
(7,9), Tk £F o] FAX R3jdtd 74
TEFE ¥27122M ethanol, ketone,
aldehyde & A48k €cH(10).

2.2 v B W3t

uty], dd, A 33 F BAF ¥HE 37
o x=2FHx AlFE, AR, FFo| o 2949 F
Jot. Garg S(1De w2 273 YojlA doju}
£ o9 Fa 998 MAHI|(shredder)2M o]
€ coleslaw 89| FFAU =& AAT 0 A}
S9THE]D). 53] vk A=E Aafd 43
&, dFE A (pH 5.8-6.0) AFeR B
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E 1. The key requirements in the minimal processing of fruit and vegetables

- Good quality raw materials (correct cultivar variety, correct cultivation, harvesting and

storage conditions)

- Strict hygiene and good manufacturing practices, use of hazard analysis and critical

point principles
- Low temperatures during processing

- Careful cleaning and/or washing before and after peeling

- Good quality water (sensory, microbiology, pH)for washing

- Use of milk additives in washing water for disinfection or the prevention of browning

- Gentle spin drying following washing
- Gentle peeling
- Gentle cutting, slicing and/or shredding

- Correct packaging materials and packaging methods

- Correct temperature and humidity during distribution and retailing

I ES FE FFE AW 9] 471 wWobA
P8 APFoj o]3AQ] xo] E F UArH(12).

FHdo} AadM FAHE AT vl B

Atk AN FdAF F8 L9 MPES
Pseudomonas &+ Erwinia $2.2 27 @4%
2 g2 10° cfu A=A AF e FFolst
AnE EA3. 53 HAUHE HHE AL GA
FE AN Agse 44, 49 Bl e #e
Pseudomonas spp.2l €% #%& AdA Hus
(bacterial soft rot)& ¥ozIthk(7,12). v
A% =t £27kn 3 e} CO2 ¥57} ¢ot
AW uPETY FAHAE W3t AA e
(lactic acid bacteria) 5°] $3 VIYER A2
F=rh(11,13-18).

FH ojgglots} v|FeME AEIE HavlE
A F AF S vPE HARE AAE b o
(11,13,18,19). #xg&o2 MA ¥A4d AL H
AFTANA 27 Agedis g 37N A
10® cfu/g, coliforme 5.6%x10° cfu/g,
Pseudomonas spp.€ 1.5%10" cfu/g, A<
10° cfu/g #¥22 ZAN Y& (18).
Manzano $(18)& = AZX& Ai2fHe 27]

TS F71 B olfE otk ARiA] g% 2
g3 AQdE o B g oflE AMEE JIAY &
7 Toll <j Holgtm 3t EF Marchetti
F1I=E AdAcz gojse o A Aa 4
e AFoAN ALY Ad 2 F24 F A 5
7} 10° cfu/gd HE A== Wf stk AL &
A vl U}, 53) £F dj=e g2 AFL A
S A4 A 54 (AR o eF B2t
A#ct, B0l Aeromonas hydrophila ¥ *7
AFE 10° cfu/g A== w9 Eohe AHE S 23
390, Aeromonas hydrophilat &3 A¥S&
doNE e B dFoE FA dE A
FolM & AF 4 ok

27] nAEST) gow By yEo g Bwud
& de Hud vPE FAFERE 71 o] £
ojdeld Rujsiria Kol g £F)E 3
317F gt o8 AT o3 B R0l
pH, lactic acid, acetic acid, COz2 =9 &2
Hojo] 3ty A ¥y #FEH 4, £ VAESF
Atolels B3t FARBAVE AEHA v A=
YeEPITH(13, 16-18). Az H4utE XNed #
ot Aa AFe AS A dE ¥ FEE
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Yehlled], ole 9489 54 wat v e
ch(4,13).

2.3 A4 FAF BIHFS] b4

Ha7H AEE Fdely AxF AFL /1494

& A Gkorg ALEE FH7HEolt TgAd|
#ARe] 5T °l3te] WP LxolA HFs A
stojofto] FEF {57 njAER AL
R F Utk o3 Havlkg A4 HoldEq
AoiX L& #H2l9 F8AL 7 74y Byt
oflel 71Z2AQ BAME ZF JepFa ok
dF 0], 2&7t EolAH AF TFo] FH3
7V, ol HAd AXx(slicing grade) 53
22 e 84ROx & o & 9% v}
(9). 28} Listeria monocytogenes, Yersinia
enterocolitica, Salmonella spp.. A. hydrophila
o} 2 AR HAFE AME A 5 sz A
Aol FHI}V = TFH(14,20). w6k,
Brackett(14)& HArtg ZAHF AFo] & 2
Eo vl ddidez kddtly e, 549
3 Hd AFe AL durdos wLlde] A4S
AAE7]0 FEE A9 2 A Folmg kA3
on 3t dfE WF FEHE A4 A Fd
Fo v Eo] EAY Af olv Aoz
te BAaEn AAF $AE vepdch a8y
ol HavhE AM HAMF AFY vYELH gt
Aol g AMAFL e RAA ¥R 1F
T AHE o Be dyxge] gasity, T3
HACCPelY GMP 9439] A4 & X% 4%
A AZAHE =U3H 24 T E 3l
of HPE 29 AINE WABIEE Y A
o] 7} Zasttn B 4 9ok,

2.4 GHE W3t

A Awo) o3 HarkE Ag BY L A
AF AFL vAEFEH S5 Wy ollel A

), Az §& 4B, FRHoR 2Hso 3
9 FA7Iees AFIn FoH5). ¥R
AN Ao Fe] vel, G, ojmlx4t XA A
& BF T I9H 70l BA e g v}
A9 gl Havks A g vER &
Fol AA o ojuid FFE LA B o
F 27 Budol (b)), FF HasE A
¥ HAFe 994 7B SHe #F a7t o
o T4 U7t ok Bt

3. A4 WANES] A U A
e

HA7HE AcF AFL 48 7R 92 3 9
o] we} wEojd 4 QUthHE2). T AFL 2
g SHEA WY LHEtux b o g e
AzFHol W8¥ Aot} bRy Idoly A
AFE old@ AFT &3, o AFL @
A FALo2e AN Avjgoz Aujsin
A% e 2FRA. ol d Ay sbg 2
FHLE JA] FApgo] Hohe Aot

A8 BFog s AFE o] plAx Z
F Ee 1 o3 #§871%E U8 IoH, 3
A7bgd APY dARe A9 EE hurdle
concept(5,6,22) & o] &% ¢ MEE 71333
gAY S AMgsleol gtk ol AFY RE
A g o8 7K AE WEd o sse,
ol JebdRo]l ZE ZAEo] thd) ol s
g Fgshe AL gelgolx Eair},

i

3.1 A& 4%

A 2 AT Havbgd Yol AR
e A3 Rdel dig AARA dnrt 1Y
€ vhe gloh(5). ot Ao vty 3 Adg 3t
27 & o AR Az Fde MHs] 4
Batr] Adoketn] F4L& A8 157F0lofo}
grte AL AYE dojrt. 53] 7kl ¢4 9
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E 2. Requirements for the commercial manufacture of pre-peeled and/or sliced, grated or
shredded fruit and vegetables®

Shelf life at ~ Examples of
Working principle Demands for processing Customers 5¢(days) suitable fruit
and vegetables
Preparation today, - Standard kitchen hygiene Catering industry, 1-2 Most fruit and
consumption tomorrow  and tools restaurants, schools, vegetables

» No heavy washing for peeled and
shredded produce: potato is an
exception

- Packages can be returnable
containers

industry

Preparation today, the
customer uses the

+ Disinfection

Catering industry, 35 carrot, cabbages,

restaurants, schools,

product within 3-4day - Washing of peeled and shredded ~ industry iceberg lettuce,
produce at least with water potato, beetroot,
- Permeable packages: potato is an acid fruit,
exception berries
Products are also - Good disinfection Retails shops, in 57 Carrot,
intended for retailing + Chlorine or acid washing for peeled  addition to the chinese cabbage,
and shredded produce customers listed red cabbage,
- Permeable packages: potatoisan  above potato, beetroot,
exception acid fruit,
- Additives berries

*Data taken from Ahvenainen and Hurme(6).

*If longer shelf life, up to 14-day is required, the storage temperature must be 1-2¢C.

ARE A Agsha 2U2A Aske A
& DFA By ALE FUsHEH o] e

Z831(5,6,8).

E3ol e &7IA Az d& Harke] A

g
=
—

o &

My ol P oox
o

#}Ag A7ZAA(6) w2, 53 A
FFo| v} W4 WEy] 97 HAav)
o AgsiAle grin o 53 B2, PA,
2, gukel A4S HHFE FF9 Hdo] wj¢ F

of, Waoh} &% shed A4 o
M3 U9 F571%] Wa
@ Bl AFE BEE dele A48T 41 R
2, AR A EFS AR A9 493 ¢
o] EAZE 47 4 YoH23). Hgo] AF =4,

121 =

EG 2H, vag Mg, #8233 5o 1Y
A B HAHE Al Ane] WHEFE o o)

$ 2 9% WA & Yed, 53 A AP
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w7k Bee W B ojH@ Zud
Nel Ha7lge o Be A7 Wed Aol
ohrhe Hlefele H4slEE BUD AaS SH
ezt 249 2614 ANE Rolzm, Hgol 4
2 A7 RAE Havleol R A
FFolY EUFS HESAY BEoE Aoz o
Z9TH7,24).

3.2, A% 9 AR

27, B2, Al B9 4% i Bge kR
o] MtAAFE UL T d=d, T2 u 2 7}
A vtedbgo] A& sheshd 4iFQd FeE ut
g §& v dwrdoz 7144 (e.g. rotating
carborundum drums), 3839 W =& 1
¢ 29 dr|2 o]RoXtH(5). a2 #HW 4
T236,25)9 °J3td vyl led & 2H2Y
A 3ok &, 7P o] dHQ WHL dzlF T&
ALgEA oz wiyEe Aolgla o, O
Beirne(25)& oldA=At & B39 BS £o
W g G2 WEk] g F2rt g 15%
Az TFEC] F7I v, slFAA (v v, A
A vprHH BE)d o whujt AL Fow u
g AKT SFEo] A9 20z /G AL &
st H&o] Y e Afols AR vpr
Aol ofgh vy 22 o2 uid YR
A9 3uie 3FEES VEINY. 2R oz wpav
Aoz vy g2 e £o2 uyd AR} njy
E 34 £x71 o dsgton #%A ZFAd o
Mz Eog viug FZo] npahiad] 9§ vy
BoEY A § $53HAl ERstch

¥ 7|AH o2 Wl Aale] Afox soz
vyl g ARG ZRio]l HA A A
carborundumo.2 "3t izl 2 oAAR
Age] Folof AT o8 kI ZtA= B
Aole AToRL FEIIALHE). Wt 714
A vl g Abgshe A-tate 22 uhed A oy

SBIEE Fof 71 o] A el™, carborundum,

2§ vy mE 2244 AHcaustic acid) & A9
AXEE AAAA PE 4 2 52 Wsle)
Fede &Y o7t lemg oy} g 7d)

ojn] & <dwixl upel Po] Mt L MM THL
7Fed & cEd Zolut 22e Aok atn &
HAdA2 AEE AHEdok $h. Ohtast
Sugawara(26)c FE4FE DAY AdE of
97l28 Ad§ AMgshe Ao Y #Adrr) o
fElditke 2A& 8RIEslen, O Beirne (25)=
Fzol disiA vl Ang Rasgo. o3
ATLS AMRSle] B2e A=W AgHoz o
He 48 7R Adr)E ol 43l AR YR
ol BEH WA £4%7 o BT ol
T4 42 AEAE ddsiA =5 AXE wgaa
71 ZARE tF FEA917) Wi F2 44
7b olEi A=l 71, @ A Ao ALS
He Z@dojy A7 TE 1% hypochlorite £
< AHgEtd B Ao £3, AT 9 A%
e PHle 2D AUEEY F4E A 4
Rerez Adrle wbxo] wdslAl mAsof &
287} A},

3.3414, A 9 A=

HEEE 4 f A dAEs & AE, 2
ToE Yo Rl kg 33E AX] Aol A
ZHAZYA olBFE Hohllok 3ln, tiRiel 7
T ity £ A 33 Foll 23 Ao} o] FolR
tH5.6). g E°, wiF PlFe Hd #AF
F ibRo] AFsjof A gL Addy] A
ulg] AAsjok grH(16,17). ol@ Hoy AG
Fo| AH gL nYE ® AT =YL AAG
of 7HE olFe AR I FoAM vAE Y&
A e ATl 94ES g 53] B4
ES AAE v 93] B g@rlFe ARd &
EE F EE V1E AAAE AH8ske Fo] ¢
F2o1(26), °ld AH&HE AAFe nAE oY
ZA7E glolok st A FAx $5of 3t
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v 7}g3slthd 5C o8& F20] Yolo}k g}, o
iR o2 A|Heol g2 vy 9 Ad Ade 510
1/kg, Fole 31 /kgs AMSBIEE BA3 T Q)
th(16,17).

£ 27 n|YBSFE Sojn BLEYE o=
g AN A9 FF 718 #%d F48
7171 YA AHpdd BHEAE AVBIY AME
F5 . 48 e HAAFY HarHgel At
£ ¢ dE o7 BEAZ} 758 8k 2 (5),
1 3 diRuko) A dUAez AHEEI Yo
e BEAY ZgAC disiMe RVt 25T
Foltt, tiZo] Ui IrlMe daAANS 2
o BEA 9 ALS-S 3831 F3 3t

aqg A7AE] s vy 2 " AFo| A
A 179 100-200 mgel Fav FALE H7}
ke Aol AEe #571%HE et EFA o
2ta $cH5,8,16,17,25). 23U FaAAE A
£ A4S AaF AFL MR dF AFE AA
da BEE A FYT FTLE WFoFL
A B EAE FIAAT & RAojtH16). 53
44 Mg Ede pHZl B3, Madge 257t ¥
on, BFEo] e B2 AU JEFANS A
do] B8 EFHAY 4 UG5, 8). Kabir(8)el 9
S d4 ¥E7t 0 mg/ 1Y A% 3 FHA
& 121328 @},

A& o] FEYolt 7 Fue] 24 VA
B BggsATetdds vy EdEYdx B
Fata, AAFE Hdolvt AieA wHHE vy
B 5Y§ a3yt YeAd dEMe gvd A
37t ATHB.11.14). <18 E°] g4 38 4
Z9 e 22 QAR E I PAESTE
Zole Aeg YeEPIAR(5,11), SAFY FulE
dMe wteA] 232 e gyt

old] ¥ Torriani®t Massa(19)& ZGdE 7
22 ¥4%(20 mg free chlorine/ [ )Z AA{
£ o coliforme @A A SAT 3714 A ¢+
£ IR gahix] ge-S BIEY. Ao
2 44 e AP Ade A F53 A9

5o gty njYPE AFEY} dE AR o]
5], 242 A9 dFATANME Foht
3 S 97 ArFe 945 Med o ALA
AT R 374 vBE B9 ZAE 7IuE] oF
An AE 27 ZEI) APHEdEE A% F
9] Edde vteA] XA g AFE e
% FRTHEIFA A7), IBEA HaUH A
g8 AALFE 100 mg/ ! 9 TER 944 F
@ AH o] ZAAHA FASE 1 F oA 39
JE 33 #5320 FHNAN AFY K571
Ha BAdA 7-8471A] FUAE ¢ e AL
UETH16.17). 53] A8 el 32 Hy
& Fol PAAT GAF L0 AHTTHA
Z vy B2AF) #EHY /B0 AASA
AAEHIT). B& A3 e vy g2, AA
wF uts 22 59 vlEld(vitamin C
carotene) ¥F& RH R FAEATIAE W%
omn], o8¢ F8 74891e E3d ek Hish
Zo] AFAItel o8] HA-9-dh(27).

FH A F ATl A3 BVIE AAY |
€ b & 248 thRojol dtk(5). EA7t
e AR M & wEes gEiA e
U, AE) ue}t LAEE A FEE S
AR sk 3}H(21,28). Ohta®}t Sugawara(26)e
AA G FF3+E basket BFY(FA 52 cm, 1000
rpm)e YAEE 7| 3023 A= E @ o)
9] fENE A& F YUtk

3.4 7 WA

o8] zztez AGT Alvh s 22 3,
Aafe o F23 LT F8 EAle F29
ARFo2A 53] Bde F2 AFE de
719 B2 A3ske A woge A4S W F
3 4rh(5,23). ol T BALS A A8
AEAH o2 F3FE (sulfites) & @Wol] AHE3to
govt, BasHEY] AR ¥ 7| d3E Adx
Jded 53] A4S 7 AlddAe AR 73
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¥ 3. The effects of various washing methods and storage times on the a—carotene and -
carotene content of air-grated carrot®

B-carotene
(mg/100g fresh weight)

a-carotene
(mg/100g fresh weight)

Sample and Washing method® 2days 4days 8days 2 days 4 days 8 days
Fresh grated carrot

No washing 2.0 8.1

Stored grated carrot

No washing 2.0 2.2 1.8 7.0 7.6 5.9
Washing with normal tap water: 1.8 2.0 1.6 6.6 7.2 54
(+6T, 1 min)

Washing with normal tap water 2.0 2.1 1.9 7.1 7.2 6.4
containing 100 mg/ ! active

chlorine (+6C, 1 min)

Washing with normal tap water 2.0 2.0 1.6 6.9 7.0 5.0
containing 0.5% citric acid

(+6C, 1 min)

Washing with normal tap water 1.9 2.0 1.5 6.7 6.7 4.9

containing 100 mg/! active chlorine
(+30C. 1 min) and with normal tap
water (¢6C. 1 min)

*Data taken from H gg et al. (27): the results are the mean values from four parallel samples

"Whole pre-washed and pre-peeled carrots {(cv. Navarre) were washed. The amount of washing liquid was

3! water/1 kg carrot. After washing, carrot were grated into 3-mm strips, and packed in heat-sealed 40

m oriented polypropylene film, 1 kg of grated carrot per bag

$& 4o £ vt o] w&] w5 FDA(29)¢]
Me #B33rEe] AMES FEHoR Az
1990 B AAsIa o) whe} BHTE A
Eo tigt F4le] Aar iz IoH(30).

o8] g &ddA FAM(CA)L ascorbic
acid(AA)S} 7 EE @508 Rop7l% i,
AR delX e potassium sorbatest AI(E
4), AF}lA & 4-hexyresorcinol® gl AH&gte

24 BIES AT e 2 A4z 4
Be 2 Qedl, 59 £28 ud AFe A%
o © &3Ao]r}H(5,23,31). BS°] Sapersst
Miller(32)& = (m}&4 E& 1% 29o2 4
)3 AAE AASH CAl 71 8oz Hlgte
24 vif 3R 29 I &, 1 3R
€ 1% AASH 2% CA &N 5-2083 45-55¢C
2 7188 § YAAIa Bl 4% AA, 1% CAS
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¥ 4. The effects of washing time with some browning prevention chemicals® and heat

treatment® on the browning index® of pre-peeled sliced potatoes (cv. Nicola)? left to

stand for two hours

No heat treatment

Heat treatment

Browning prevention = Concentration l-min  3-min l-min  3-min
treatment wash wash wash wash
No treatment 145

Water 13 8 5 3
AA 0.1% 11 9 3 2
AA 0.5% 7 5 2 2
CA 0.1% 5 4 4 2
CA 0.5% 2 1 1 0
AA+CA 0.1%+0.5% 3 2 3 2
AA+CA 0.3%+0.5% 3 2 1 0
AA+CA 0.5%+0.5% 2 1 0 0
AA+CA+CaClz 0.3%+0.3%+0.1% 4 1 1 1
AA+CAtpotassium sorbate  0.5%+0.5%+0.2% 2 1 1 1
Sodium benzoate 0.5% 2 1 2 1
CA+4-hexylresorcinol 0.5%+0.005% 3 2 4 1

*Data taken from Matilla et al.(23)
"Heat treatment: 2 weeks at +15C

‘Browning was measured by the so-called browning index, which is based on the sensory evaluation

of 20 slices, cut from the middle of 20 different potatoes, by a trained panelist. This method is

used in industrial practice. The browning index value should be below 10 for a potato lot to be

regarded as suitable for processing. If the browning index is in the range 0-5, browning is not

considered to be a problem for a potato lot

‘Potatoes were winter-stored for 8 months before the experiment

AA, Ascorbic acid; CA, Citric acid

1% sodium acid pyrophosphate® 3= &
W Ao 587 FAA A HE, 2 F
AAgez AT 3 3-6dgel] HAo] dojut
£ Aol wal ojzd 3 A2 A8l 4TAA 14
o B Ak NS AT Uik ).
2 AR 2ol 7 RS nE Foke
‘WA & o] &3le Aoy EF M= Y

E3o] Mz FHE X A gL AlEE
2 § & 3t} Lozano-de Gonzales £(33)
I E F27p A% A AFAIEe] 29
WA e 33 EES g BE £2 diA
AE olyllet. AARE ¥osly] Ad 15Tl
25 YUY EA ol A A Uit
AEE 29 & dedl(FY), ol = 9T

X

2o oo o &
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TFol dAe A Fol FolE7 W&o}
(23).

3.5 337]H 24 XA MAP)

AM FAF U EFE Y= vix e FH L
FFog 1O FLAL UE ox 3 A &
th 2 RN E A8 Aoy AihFe ¥
o AHEEHE WHe R 1 ol d7E Aol vz
MAP(modified atmosphere packaging)”1'8io]
t}. Kader ©(34), Powrie® Skura(10),
Day(35)¢} Riquelme §(20)2 Harls AF 0
gk olyel UukAQl #AlFe MAP delel o1 &
ol e g AsE AXE vt Uk Jler F
<9 ArdAe HAVHE AHHdE #d, Ai2F
Ao, Tof B, $58 T Wy dis A
A GEAT(5).

MAPS] 718 93l TFWAE = YE8
el HAG £ IFAE AHEFoEN 5
oz AU AL AYAAY, E3 ¥
e 54 EAE A Aedoan 58H
o2 ¥yd rA2Y S gAse Aot F /1A
Y 25 3RE J8E sFIAE AR
AL F URF EF U HAH ARG S
wEo U o] B ot}

Y 029 COz 5=7F WEEQ A e
7NA Bxot Holde dHed, F2 AMHSHE V)
AZAL 2-5% CO2, 2-5% 02, UYWA= A4v}
HEE 3h= Ao| dvtde]th(34,35). 18t oy
T MAP E<lel BE4E g4shes AL nEH
A8 HeAES 4% 719 75 V1E 2B
greed e o= 33 7R A o#E R
o2 it ¥ o] 7P 58T EAE Al
FollA 79 b XA Fol FES FREE
Zre AFol givke Rolth(35). 53] 3F8 ¥
S EEL Yo E FARNE A% urEe U
AFol HA 0% COz AL FAsHA B3l &
AQE ztert ool di@ A HEYgozA o

A 2719 uA7IFE R HES wEo ¥%
W57t 8718 o2 AgHA] dxE & 4 o
tH36). AAZ o33 WY S ALl vy g
o] £% 73S felFoz PPN AlblE Huy
AR}17). E= & gAY 2 EVAlethylene
vinyl acetate)& OPP(oriented polypropylene)
¢} LDPE(low-density polyethylene)d] &4 &
#3144, PE(polyethylene)ell ceramic A48
&3t &8 AZse Yol AU olEF &
HE WES M= ¥ ®ol AMSHE PEY
OPPET folFog & 74 B38% e A
o] AMolAgt ol % S-S WA o Fojo 5
© A7 Fot ot olF BHE U5 d ¥
ol F1 F 7 B AdH o o] § sledH)
(6), °181% B3 "goz ¥AY A Puj39
o] G2 AFY {5718 5T T-8¢FER
A dwA oz A A FA T3] AEHe OPP
T AF v & 2-39 A= o /% 7Izko]
AFE e EHE YT ol E3E Y W
4ES XY de R FgE P Ao
WEojt}(16,17). ¥, HIdEe s4iv Yol
MEA EE Ekedl, ole W 25mm FAY
EZ blown co-extrusion g9 9%& K-
Resin KR102.2, W$2 metallocene PEE 3
e 33 2o IE AFITH(3T7). 53 L
w2 A% AHEg FaF S HojA o]
UEd ¥4% thg 1-2¢ ARsaE 16¥ A=
9 §% 717& ZA doa o,

HAZE AgA8E AXA gae IdsA X
AU AT EE Elstaal, TR Ui-olA dol
e 71As R W3kE mEsieee ARt o
AR A PR o] WEEY AFE
3}(5,34) e F= 9A8 AH9 H4E(whole
produce)& 7HA3 AJEF FoR YA FHE
9] 353 XAANE 53 1A FAde] ATAA
o dial d9stm vt W 7AE HAFE(E
¥, dd, A ) HE A 2 Fe) & FF

238 (universal model)& W& 4 gltke Ao




A% g3 B3PS 45 EZ W
o] 7IAZAEE FR%e vz TE 4 3t 3T
g% 94 #%5710& M3 o dFshke Aol 7t
5@ Aolth. dusid TETre] Havtgd AN
HeFe] 4 WIE fEdte RYE €Yol
oyl WjEog Eavt n|ES B4, oF A+
dt dEd =T A, oF, v T EAE
SYAD 5 7] Wl TH6).

3.6 A5 ¥A(moderate - vacuum packa
ging)

AM Al F HeldEd s $A7IN2AEY
Wy ke R A RFEFMVP)E 248
ST TH(38). ole HAIHEEH AES A 4
4] A% ¥ 40 kPae® ZAEAste] 4-7
€ YA LxdA] AR wHo g 27) 74
ZA3e FAFH F71(21% O2, 0.04% COz2, 78%
N2)s} 2A|gk §glo] @& Ao] Aolgolrt, dxt
Ao g A¥E O AL UAEY 2 Ay e
o] 34L duA oM AR IYAES]
E3& AT e 98 . Gorris %—(38)
< MVP 71¥& H&3] £ 9%, A,

Zt A, 22 BEvie B9 vAEH F42 ‘o“o‘
AZa, A7 2019 #FH FAS FINAL

o, 5% (mung-bean sprout)d &3 249
Aol AR, B FE& A A
4 F JJda Fvh, £F o]E2 TCAM FFY
2o 3] L. monocytogenes, Y. enterocolitica,
Salmonella typhimurium, Bacillus cereus S22
HAT JFSARS AAT A7, MVP 73704
A7 F BE HYA AEEe] FEYE 5
3] A4S I

3 Heimdal §(39)2 80sm F7e /94
PE H8%58 AH83stl MVP(46 kPa®] g8
2 AP)E ALsHsl, AAEF iceberg FF9
FEFE MVPE ¥33tn 371K & =3 b
(599 I I¢E L FY4EFO , 59m

o ot & Ued 80% O2 20% CO22 7)

ARAPEAQ, 80xm PE B 80% O2, 20%
COz 71AAREAQ) & H43l TFTER /-5
71z+& vwaigch. 43 43, MVPS @ 2%
N2"& 5rdA 1097 A 59t 843 2
W wWxEeyd, O T A2 e A%
34 ¥ 53] 9@ FAo] viF AU, FEA
g 80% O2, 20% CO:2 7IAATEXAREL w
PE ZERY b5 P& Y A9t o 43
A Z¥o] Yoyt el JR/Y Fho] 53
Hojrx ojF A4o] F7iHEZ 104 o A
Zale AL Fajor & Aol

3.7 714 EAHactive packaging)

7158 EARE HavtE A HYHF
Aohe £ UE FeHo NEE TPPYPLEA U
Fo 8 717 7tx FrEAY AR E e
FFo|t}(35). AM HYHF AF 7vd =
A7) H4L ofF 7] GAR 259 AFE
Fgte] HaEe] & Bo|XW, HAR reHY
TAYAE ALY A TFUAL, BE 84,
g 2L Y F& 2IY & U& Aoz
Bl Howard %(40)2 potassium
permanganate® activated aluminag 98
22 T Y98 7t FFAE AMSS A
Fote] FA WY miXe FFE ARG
AHEE 7t FEAE AT dHe ¥ U o
e 5HFo2 AANAL LA FIFE
(sulphur volatiles)2 28 COxgxXx ZHAA|
At. 4327 w=2d Ad Fd o
potassium permanganate 7}= FFAE ALE
g Z$ 2¢oA 109 Bt F3d dHzE g4
< A F dAddz g vtx FeAse o
€ §99A Exama 5(36)2 4AFL && 4
%ol 93 F=F Oz 2oyt CO29 3 & 9
A87] 93 <A WHAXR (safety-valve
system)& AAISAEd, B P9 Ajx=

mlo
H
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e =8 44 " RE ALUANE G
(bulk) B4 Eoj i} 448 o] Hged Ao
= godn.

3.8 7K¥A HE 9 FH(edible films and
coatings)

Habg FAFe 8 F AYFHE S e
T o2 3 oz A 3"E olfste
Aoty 7R FRold A} AEE HFHE
g 2 dEEA HE F JE e 29 "EER
Wit Aoz ol sido] ofF Az A
ofic}, 7kl "EL olnl 124171 F3olA
ZAEFe] AHEE vk gloy, HE AE Roloa
HAa7tgol A7IE AY] AFEHHA TR ol
AoME B3A 9e sy tgd xFE
HAazA Ao Frhs Ho|l RAHUAN A4 F
ol U #do] AAAFHoE S FolHd,
£3) /M4 "HEY 3" dEMe =R
gk ohe}l NAZRE I Zwd b glo] ]
2A AgEe] 87t de de Aot (41-
43).

Holx oA o2 /MG FHo] i} &S
Folxn itae EAE AP, SFES HWFR
ddd S AAY = glon ] HAEAE
dystn HAolu} nlAE &S AAd = 3
v A &7 + vt Baldwin 5(43)2
E5E 2930 AY 4R LR o8 rHed 7MY
A4 &8 dis] FEI A=, AEAE sucrose
polyester$} carboxymethylcellulose?] sodium
4s &2 ¢ 7RY 8 FE &9 2w s
QA2 = 3, cellulose FEAE 22 &
7H4 "Ee AS A vl HaE A AA)T)
3 W4 ¥kl (white blush)ol2ta d2ix vy 3
2] A2 ol dEAe S AAAD & AN
o1 3} 53] carrageenan® chitosan ¥
EG HAVHE FAFA o] F e LAolA
g FDA¥ ©}4 carrageenan® IZE§ AEOo

do wlo

B A kil HAF AHEEAY J)|EL
e A FAE o HAAHA Fgoy
Baldwin $(43)2 =zt 508 oz #d3}
ot

4. 5 A73A

BEAA FEE ER NETA N 2 JU
A 7MAE Ad 2FHY Havkg A4 HaAF 9
A EL N i A3 g2 A7t 9
L3}y, 53] AvjE EHOE e AFLS US o
A o] a3t} @Al AlFeFEoR o5 A
F2 AZ(BT)ANA 7849 K5 Ve M #
YA ojd ol ofATOR FEA] o} o
2-379 §% 713te] H8¥ W% Yok o]FA #
2 712te] AAE A HojdFo] EAEE A3
=M W A A8 Gd A8 g
of g o B2 FE7L dastA €. 3 HA
7V FAF AEFS 7 & 5L dARm A6
ARE, dAE, 7H, 2F, #F 59 BE F
& HH3 frIdes dAsdort A Aol
7V B8 AAA AFolzte Aotk Al w3t
A8 Harbge] e 53 8 PAR B 2xE
A2E FFL Agsin JAsiAY A2 E3F
£ MB3No gt = iy, A Fo &Y 7+E
Z3Zol| AMREE JH|E o Qi AFLE o
A=A 7FE § Sdojok o, R 5 AR
A tFol AlFe FAE AsAF|a Fol| BEAE
AFR3EO 24 o|F FulslE] = - o]X|o BA| &
e AME BgsA A4 "eot gl g%
Harkg AFY F4 PE Haixe e A
sl A A (bacteriocin) 3 o] HE BEAE
AH$-8h= hurdle technologyst 712 43y 2 37}
AE -3 237 |e o A F2 e
7 ARgEok & AHoltk, EF 1A TAA2Ho]
U 7R 9E8L B8, A7 SFUAN 9 F
F348 & =g 713 F34de] AME BE 52
Add Favt on 2o,
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