L]

>
02

n’

MR

M=} B

C(Mi2&!)

L
GRERRBIREMTE FUEEEE)

_15,-

Jo
2

PO
N
o
rh

NN
0E ™ o 1
O 2 ot ofs
1z ﬂ-llq i, of N,na

ok

Sm

"

OF MY 1o oy ofn
40\_0,0}”133

)

oY wd >

w
B ok s pu

oy X
- o

31 25
3.2 HEAEo| FHe
3.3 cold chain
34T-T-T o|2
3.5 T-T- T A4t g
4. HSAME 7E He| J|E

i

DEH

r

3. WEAMZo EXYT-T-T

3.1 2ol ME AEe| EF

A Ee dubd o g AAMI MLAMRCE
A 4 Aok AT} dAdEe A4t
HE A 245 AFE 7HkA g2 ol
2wzt e Ao A AFEHE Aoz HH
4R A%EE E 4 Yok el AE
AEolat AAgel 4AE ATFAE AA
Agoz olgite AT Bk

e HZele A3 §E/1% dol
utel Fefe] AFANE TEol B A =Y
o el EEW o FE olf WEos FFHE
o] F& Az 5glor, ol of &3 A
45CEE 1 ol3tE TAste B nEo
Asstn AEE WelA gt Adz AR
s 22 FAL AU et ole A&, obA

Fo Aol QolME AR, AANEE
AgoA e Az vBeAE AP S

7 Ao AEA AYE W] Fol, AF
AR} AAAE AZAE FRolA A2
o] Mgty MT A2 sHe odol Al
=gich



A BRI T fan

///
N
‘

Sirlotlt LRSS

JN7. £8emIEsSs

of %—3— 7hA ExdE FEIe FAFAE
Esha gk F,
@® Cooling{ A 2= &)

A4 OW FA52 BANF
Cc2 BEI}E Aoz o] AT wx YaH
o] 9= LEHO“ 73 7|

@ Chilling(¥ & A7)

o
A
o
{
+
[N~}

°

13 5FEA&S cold chain

= Aol FAAYE ohvth of 7|4 ®lo]
zt, BE QColstoll A Al Fe wlAAMA 2
Lzl g 23}

s BAR ob, 4 %, ol Tl AEE
:% 18ColstE RESHE AoE o HA$E £7
& AdE wach

o]ul-]xli,] A= X]o“tﬂ—él_ﬁ_i ojod e

+3--1os Led AR Kigold st

u]%7§ w e b3 7&_‘,]._,] .5,7].0 jubEAd ==

3
2R AuE wsle Partial freezing e

F

Hole dAldo s vest 22 44 24
F4slef 274 532 ek

A 7o) gl B]7}’>}—‘i'—% A 7} g A,
7} 2sked AR e E AA]E o}

A, 24, Ful, A= 2 sl 3
5o} o] Walelx] REE FEHEFHEAA
AlE-ojoh

AR, ool Wl E YAl Ao L3
Al Z o]}

e

H 0]

BEESTYE _{W%ﬁ& WRLYE

P Winel frE R T

SEEE - hERD T o] R
b B ﬂt"l___ﬁlm HAE - MIT% L, REE oA T
SR o KE) HEHEA Y wE
qJIFHE] 552
T - ¢ ﬁﬂ{(’{\ﬂi‘ﬁiﬁieﬂq ) ANEIE, oAl E LR
z’ﬁ?@show-case ANETE, Sl W
_.. [ R s ,
W OB E—FE i . WEE7E Fste] FEAMA J

~16_



HF14. Cold chain2| #&1t e

%h 3
Lo #
R WRE 58 T
A& WAt | BE(RR) RE O B % ArmE s
AT @ FEEAFHS
wM, W 5ol O fLgaymm )
o3l UE &5 B8
o RE7H @ &S] HARHE
HETs B
KRS FFRRAE ST o @ #E A
i ¥ @ KEMEA S FIBL
Y BT 8l O EISS wWigel Jul 4
@ vl&£m= e BEELL
@ 1B BT
FH RS - BRI | kT e e R 7L ol | A, PETHoNA 2
Soll whet —ig |l HEANL 7l W el EAE | HELARoE
i A <) T HZ AT

vlA, F&& -18Teolstz Wy FAo| 13 34 T-T- T o=
Axe FREHE AFoln)

ol o} 471X AL AN uFY AL Time-Temperature - Tolerance& 2o 4]
WesAEFoletx dlm, yEEo® f55 T-T - Teta 29, o] A|zka} o at &
dolxe Al sl Fdte] +SEof(AFeF FANA == £A4A0z FLEE A7
E)ollA HeliE = AL WEAFogn sz FEgolgl: onjojc}

Fec dubd oz Lu|A o] glojx PEAFe
FEFAL YA i) Y5¥H i) 54

3.3 Cold Chain(XM 28 E) oA T4 i) 2RRAT §-5ckA o
Ao AAY FELE v) HAAY $E77

Cold Chain® 232l g B8 g 3= M 59 A wetd A"k & Hxo A8
Systeme 2, A& A E =& P57 4% (Product), 7}-&-% 74 (Processing), ¥ & (Pack-
AEE kol 4v7tz] dBH o g x4 aging) ¢] P-P-Pgqle] ¢33 A5 Az
AL FAR, Ao FAANE $AA)A A3 WFAFLE LFRE FAdGE Aol
au| Ao Al EFAIA e FEAAS W o o]2ld nEAL FE5F nET 4 Y&
. o]} e FEAAE dubH oz $133 7]17}(High Quality Life ; HQL)-& {5 }A o
Zrol FAH o} glo} Aatela] Au kA A4 Al Aolre] g9} 7|2l wpepy chzA o
L B N R i Ed R0 S A P 8= RS olAH&] YEAFe FARA A E Ht=
BEAAE FAG7] dAdE FEEA ol Al AAex ol FAFR 72k Abojo] T-T - T
ol sl HFula AL 445 dve A% o WA Yeon, ARLE] S £2 F2
3l 850l o|FolAok g}, TR 717k AFH oz Foidtcles Al



}

°
pt

o]

o wetd FRFEAA Y A E

[o]

=3

He 2o
A

o4

=
2

B o

S

e 3E52 Gert

K]

ol EAA
%

317

°

SEERIETE

[e)
o

ol

=4

ok 1818
7 s}l 2] )

i

ALE

Q

o] &°l

A7

A
T

71
Aol ol

E o

2T ol

3T o| Wi

A=

=

o A
o] wgol wlFelA

F27A

—18T o] 3}
—18T o} 3
—20 o 3}
—20C |5}
—18T °]3}

% ek

o} 3 &

A (%f8)

ofol 7
= A

FHAE o Ao A 9]

&

518_

Storage temperature( T )

oW o W E T AW o
b P . i
<~ X ﬂo_.ﬂliaioﬂlﬂﬂ ! ELIU].H
Mo HTM“L_%E_.QEE ﬂ ST :
O NH R - =0

\m_NOE._oﬂ” . — L]E_LO_—/‘.LIO M
ﬁo_n%aruﬁw_@%n«m“w ® |olel|wls|s=
ﬂ%%%ﬂﬂ ATM F ol |5 |5 (5%
_L)».#,_»Tﬂaﬁ_.iﬂ oo s |elelglelg|g
QR Yot Mg AN R R
Mo ® g odens = Mo g
S S TR T £ p
ﬂﬂmﬁﬂmﬁhﬂ?_ﬂ_ﬂﬂaoﬂa. Ho | 3w w;u
1??&;@07123%@%%4 o ;
DL~ T W o =5 wio .
Tk LT T PN T e T | = |=
ﬂomﬂi&ourwamﬂﬂe_a‘olw,ﬁﬂu < .mﬂ &«

® ﬂ;ﬂ%wﬂﬂh._o_aﬂﬁﬂﬂi_../iﬂ Mol = | N

~ o~ o n e Mo o} wM < | < X

N E.A o i,_e._._ o Tk _

w® oF T Hm e o M E T 7o | &

FTWE HEFXTPNT T

AT oW T LW e

Aaﬂ%%ﬂ%%nm%m

R RN L D o .

TE AR T g X : \ .

e WP rs ® 5 . - . 2

il

P W g ® P N

FempEtwE T 7

S TEB o

T BT o ool L4

NI NESS 5

W*o U T R ol o
CE T g TR

T e ¥ T N

TSN

MM.FN.: HH_MMEQM

T W LT Y

S L

v_Tu OT T oM ,ﬂl _&ﬁ X BR K (stpuour)ayy S8RI0)S [EONIeL]

Fig.18. T-T - T.curves of some frozen foods in
-22°F), indicating the practical storage life(the

the temperature range from-10 to -307C(+4 to
products have still a suitable eating quality- at

1. Fatty fsh(troutOand fried chicken

2. Lean fsh.
3. Snap beans and Brussels sprouts.

4. Peas and strawberries,

the end of storage).
5. Raspberries.



Table 15. Practical storage life(PSL)in months at several storage temperatures

Product  VA® —18T —~24C
(10°F) (0°F) (—12°FL

Fruits
Raspberries / Strawberries(raw ) 5 24 >24
Raspberries / Strawberries in sugar 3 24 >24
Peaches, Apricots, Cherries(raw) 4 18 >24
Peaches, Apricots, Cherries in sugar 3 18 >24
Fruit juice concentrate — 24 >24
Vegetables
Asparagus(with green spears) 3 12 >24
Beans, green 4 15 >24
Beans, lima — 18 >24
Broccoli — 15 24
Brussels sprouts 6 15 >24
Carrots 10 18 >24
Cauliflower 4 12 24
Corn-on-the-cob - 12 18
Cut corn 4 15 >24
Mushrooms{cultivated) 2 8 >24
Peas, green 6 24 >24
Peppers, red and green — o 12
Potatoes, French fried 9 24 >24
Spinach( chopped ) 4 18 >24
Onions — 10 15
Leeks{blanched) - 18 -
Meats and Poultry
Beef carcass(unpackaged)” 8 15 24
Beef steaks /cuts 8 18 24
Ground beef 6 10 15
Veal carcass(unpackaged )* 6 12 15
Veal steaks/ cuts 6 12 15
Lamb carcass, Grass fed(unpackaged )* 18 24 >24
Lamb steaks 12 18 24
Pork carcass(unpackaged)* 6 10 15
Pork steaks / cuts 6 10 15
Sliced' bacon{vacuum packed) 12 12 12
Chicken, Whole 9 18 >24
Chicken, parts / cuts 9 18 >24
Turkey, Whole 8 15 >24
Ducks, Geese, Whole 6 12 18
Liver 4 12 18
Seafood
Fatty fish, Glazed 3 5 > 9




Lean fish(1) 4 9 >12
Lobster, Crab, Shrimps in shell(cooked) 4 6 >12
Clams and Oysters 4 6 > 9
Shrimps(cooked / peeled) 2 5 > 9
Eggs

Whole egg magma - 12 >24
Milk and Milk products

Butter, Lactic, unsalted pH 4.7 15 18 20
Butter, Lactic, salted pH 4.7 8 12 14
Butter, Sweet-cream, unsalted pH 6.6 - >24 >24
Butter, Sweet-cream salted(2 %)pH6.6 20 >24 >24
Cream - 12 15
Ice cream 1 6 24
Bakery & Confectionery products

Cakes(cheese, sponge, chocolate, fruit etc) - 15 24
Breads - 3 —

Raw dough — 12 18

X Carcass may be wrapped in stockinette.

(1) The PSL for single fillets of lean fish would be 6, 9 and 12 months at —18<T(0°F), —24C(—12°F) and —3
0C(—22°  respectively.
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Fig. 19. T-TT.curve for practical storage life “A”, quality loss in %/day B=100/A,
and from this curve is derived the quality loss during a typical time-temperature
history of a given product. The areas below the temperature curves in the right-
hand figure were obtained by planimetering.
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