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ﬁﬁ%ﬁm&ﬁ»ﬁﬁﬁﬁﬂ%o(DQWﬁ«mwm
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v L s 2 * 0 0 (From : 2 2£3%)
r;z. R o (3) * B F ¢ #£(85%C0,/5%0,/10%N,)
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fi (tyrosmase)% yP R AR R 540°C 5 *t R T 20 it \
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-

8 - ® e & R F](Major causes of food deterioration)

e

- ~ Biological deterioration# # |+ % pz

1.bacteria, yeast, and molds 2 % odor, color, toxin

F
i , - 2.food-born disease (pathogenic microorganism): Clostridium botulium,
B RF (EA)ARE 0 REREHEFEAR (42 Ledr el g R) (pathog ganism)
FeRrF AP A fr s REHB LT - 1 PR EERS > Bl AR Clostridium perfringens, Salmonella spp., Vibrio parahaemolyticus,
WAL AEEF L RAFAEIRMUR - BRF SR EETEF LI
HLrhi P RE X2 22 RA - RF(FE) k2P 2R F e / Streptococcus aureus, Bacillus cereus, Listeria monocytogenes. /

ERF AR TS RE T ek o
= \-/ - - \_/ V)
-/ Vs </ L 63

\

e’ S
'
\A%nsects (eggs): controlled by the use of pesticides(# & #|), inert,
~atmospheres({# 1+ # ##), cold temperature, to increase plant resistance,
biological-based methods, genetic engeering. - & “FP# 7 > ethylene
epoxide(# ¥ ¢ =)

4.parasites: trichinosis nematode(*z = # )—pork
AR A AR SR R 4 F 4 B4o? #9534 (Clonorchis sinesis) ~ 7
% & (Paragonimus westermani) = & 4« = 4@ & (Angiostrongylus
cantonensis) ~ /& -k & F 4 Zovt ey LR E 0% BRG ﬂTﬁ(Anisakis spp
7 HE 2 M )—Tish such as herring, cod, mackerel and salmon - 12
60°C4c #t14 4554 -20°C/4 i 24 | P b » 7 B3R F 4 B P o =)

5.rodents: rats \/
v o/ O
oz — L 2
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e

-

= ~ Chemical deteriorationi- 5 |+ % pt

1.oxidation: lipid oxidation# ?5 ¥ it , ascorbic acid oxidation,

polyphenol oxidation % f= % i, nonenzymic browning,

2.0ther reaction: lipid hydrolysis*; -k %, protein denaturation 3-

v B % {4, protein cross linking, protein hydrolysis v & -k %,

degradation of specific natural pigments % X ¢ % 2| j#

3.food enzymes & 5% % : oxidase# i fi#, hydrase-k % p#

4.off-flavor formation: amine?=, ammoniumz , aldehydepz,

ketonef , hydrocarbong & it 4~ .

e

Hydrocarbon, PAH).
6.contamination(i® % 4 ): metal ion
7.nutrition value loss(F % 4 4 )

= »~ Physical deterioration(d~ 22 4+ % p%)
1.moisture and dryness

2.texture, color, odor etc.

3.overheating and chill injury:4 i %

~— -

(PolyAromatic

toxin productlon mycotoxm,& ]3“]-% %, bioamine# 4 %= (EX.
Histamin), carcinogeni & % % = 4 5

=

. Major causes of food deterioration(i & & &% pch 7)) ~/

— 1.Microorganism 2.Food enzyme  3.Chemical reaction 4.Biological
factor

Energy(temperature): thermal processing, extrusion cooking, freezing,
chilling

Water activity (Aw): dehydration, concentration, sugaring, salting,
smoking.
Air (oxygen): control atmosphere (CA), modified atmosphere (MA),~
(o packaging.
95

~— - ¥

- pH: pickling, acidification <,

e

Light: microwave cooking, irradiation, packaging, UV light.

Classification of food preservation
1.Biological preservation: fermentation, biotechnology.

2.Chemical preservation: food additive, acid, antimicrobial agent.

3.Physical preservation: energy (+,-), Aw, CA, MA, packaging,
microwave, irradiation, UV.

SN
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H/"Classification Of Undesirable Changes that Can Occur In Foods (125 R R IS }%1_}1!;
_ Attribute  Undesirable change - AT AL (R~ S %)
Texture 5 ) o5 of solubility % 2 3 {2 & VIR AIL (A BEH AT A CR R ROR BT RS k)
?E\; L QQQ/; (0-7°C ~ 8 % a} E s BkIE S R pkE S cRkiE S L grEokGE)
b. Loss of water-holding capacity %« 4 -k 4 b (AL (- 24 5°C) ~ 5iF-18°C11 T ~ 42 X8 (-60°C 11 )
] . P REE (A ’ﬁﬁia]’/»\ ko okAh o R REE R F(EF F)
- TeleEnny G =) BB ES KR KR R)
Flavor RN
e. Rancidity (hydrolytic or oxidative)# 4= VA FR(e B EN) BT E LT (BB EL) B R (LR
f. Cooked or caramel flavors - ARAT SR Y A R S %9:3»1-,%51\ S AR (R iR 2 ) ~ R
=4 fak ~ CO
. Other off-flavors £
g. Other off-flavors £ r& _ < Q 3 68 -
s Sy
H/ Color h. Darkening (% 2. 15 i—k AR = C
5 i. Bleaching;g v .ﬁg%ﬁgwﬁ < F 2 L wE o ST R E TR IR
J. Development of other off-colors % ¢ #E E A ,IA Fr8E > % X p|L 2 ] pF o 2320-3°CF “:g;;}—g“:—l-
Appearance k. Increase in particle size R e
e PV R VIS, H 3
1. Decrease in particle size WEMAPFLARA R AESFEE s PRI PBEE
TR ARFZEAIEZ wF P REAFAFAELE -
m. Non-uniformity of particle size cHEMAE P AREREF AR E A P ET AR
Nutritive value n. Vitamins PO
Loss or - e (%% = C7 %2 (keep it Cool keep it C d 7k
degradation of : o i 4 (keep it Cool) ~ = 3 (keep it Covered) ~ 7= /% (keep
p. Proteins it Clean) -
g- Lipids Y Q *) 2 72
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¥/ 1 N RS Rk P — / ¥/ -

- i 4 -
\/ i EE (.c 3 FE # - o = - . ® - \ /
_ . & ] o —

#E -
- = 8 I _ — 3 iy M= Bin + ~—
g 10°CRE & & 8 ARRmFSeREs Eer Toes ] * KUY S A A 2 R 2 AR
&) 120 . L C
| meae aga g

1 . B A @R Rl Bzl (M e 7)) £ B B K EAw
{00 " . . ks . 17 . g s B £

90 ' - - - s

ED - T R Y - - fq J!n iﬁ ﬁ 0‘ 90

L - 00 U T 0 8 R - - g

o - % L R - - W 'Ilﬁ P B 86

s0 —antrerem TEEEORE R . ﬁ%i: it M il L 3] 0.80

40 KN F O cb R AT A il - ;

30 . GOEEEARSESE B | ,  BER hr W i 4] 0.75

98 I ) 2 H

20 . AL 0 £ A 1 i " " ml o AR ¥ BE IR 0.61

10 ffF B EEAESREIEREE & fF 8 @ F i -

o w A A E T ot B = mioow ¥ W R 0.65 -
—i0 e L I - TR TaEE
—20 - TR . - J
—30 EC - SEI - - P -

R PR I PR B ook 7 S R ) 2 41 - ? - - =

-4 - |

i £ ¥ : ) .
< KB %) M - - Fa NI LR IR R I --/
) i B ¥ 2 W ®)
100 #fF R @ fF fr & tF B ECO MR CO, MR BERE (Qu)
90 " ” ” P
80 ” ” " " 0 7.27 2.5
?0 o o o
60 " " ” " 10 18. 11 2.4
50 5% ” b “ 20 43,55 1.9
40 # T & F B & {ER #”
30 ” ” # ! 30 85.00 1.4
20 ” “” ” ”
10 &R " " & fEm e 40 115.90 0.4 e
0 r.f ” " " \-/ 50 46.20
oo R R RS RS R iR v AR DT S 0 W IR BB
~ U i ! A ~/ </ i !

T
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m,// 4 ‘H’// Ry
Product shelf life is controlled by three factors: J WE(CY REFRE
"~ a, product characteristics; o) : 5 45 o @
b. the environment to which the product is exposed during distribution; and g - iz > oot
~ ¢ the properties of the package. s -12 187 o
The shelf life of a product will be altered by changing its composition and 12 233 *v?
form, the environment to which it is exposed, or the packaging system [17]. ) =
ML R EHE R hEle T B F Rk & i
1/(-5+273)=0.003731343  1/45=0.022222222 0.001
Avrrhenius equation: K=AgERT | 1;E:§;fz%§googg;;§iiis 1;?;;20035222%54 000370 000375 000380 000385 000390 00039
] 1/(-15+273)=0.003875969 1/353=0.002832861 L/TCK)
' i X o = =
é\.. I:(\:rt:czgl(;ﬁ Zi(:?r 2 1/(-18+273)=0.003921569 1/677=0.001477105 -20 °C(1/T)=1/(-20+273)=0.003952569
S 9y | CEES S JCoa N DRI S 3 Log(1/# 7 = #)=-3.022093069
T: tgemperature e s 9452 1/ % #F '3 (% )=0.00095040
: 4 2 = : g L g— =
K: rate constant r2 0.9999992469 W73 #p *1=1052.187 % (2.883 &)
CuT (k) — Log(1/#% % = #)=b[0]+ b{]X(1/T) 25 °C - % 1 12 % 3276.135325 % (8.976%)
Y Qo YO« 3
/=~ R TR s 2 v (Shelf life) "{ 3-8 27°CH) o ib s 39 1 (Shelf life)
-4 P TYCONRETY.
2, 1 BEHRR SxRFBETHSEN - AL MFDE - ETEE - ~ _ 40 720 ~
o RIS R OB 2 B E AR - @ % 400 & o
50 150 =
2. EHB . EHEE - 55 50 :
3. B{BEER  JITERmER - BEEYHE BERHBEEERS - 60 20 E 0.01
S RIBE T RERRARNE 1-6 FiE - B =
i ‘.' ’ MUT G G R R e PEREFOEE 5,
2 F|1-6 BREHR -5--18CRE THRFHAR 1/40+273=0.003195 1/720=0.001389 )
e 1/45+273=0.003145 1/400=0.002500
. FRERIR (X 1/50+273=0.003106  1/150=0.006667 0.0001
HERE BE2 IE ARG EE M 1/55+273=0.003049 1/50=0.020000 0.0029  0.0030 00031 0.0032 00033  0.0034
|(°C) | (PR : b1E =8.5) | (IR :25mg/100g) £553 ) 1/60+273=0.003003 1/20=0.050000 I/T°K
-5 38 45 .
2 | = e W v (et W) 0 @ 5 g4 Log(L/# i o) BF)=b[0]+ b[1]X(L/T)
12| 219 187 194 = Qi 527862367 27 °C=1/27+273=0.003333333 .
15| 506 353 351 )L esiaZerererel #4321/ % | B¥=0.00007968485 /
18 1,189 677 644 . 12549.4364 | p#=522.8932
R F-20°CT » L FEAEFH UL R o 8 7N ~—’ 4 80
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Q10 % i B ¥ (temperature coefficient) » # % & 5§ B #{4:10°C » & F
Hopant FHz > HiiEd ¥2-30
38557 RF BhQI0 (A %) 5 155 B3%2 8 &3 25°C thy
Fr®EFE5°Cen 5587
(A) 0.75 (B) 1.50 (C) 2.25 (D)3.00 £ % %C

TABLE 124

Effect Of Q19 On Shelf Life

Shelf life (weeks)

Temperature (°C) Q=2 Q=25 Q=3 Qp=5
50 2' 2' zt 2'
40 4 5 6 10
30 8 12.5 18 50
20 16 313 54 4.8 years

* Arbitrarily set at 2 weeks at 50°C. Shelf lives at lower temperatures are |
calculated on this arbitrary assumption. |
Reproduced from [27] with permission Y

W- > 3 SLME (e £ 28)5 6] > -10°CT 55 3% = 5 300% >
£p % F % £ 3 1/300=0.0033 -

5215 °CT 5 45 % # 5 500% » £ p & § 7 %% £ 5 1/500=0.0022 -

GRFAFSEDRAIET > S RML A BN R 0

R aE b ORIk E o BT R LS 4 ik 4& e (cold chain)
~—~

'

N
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2, 1,000 { 4 . —
s éiii“kﬂ (1. mam (E%am
g 100 “ﬁ\y? . 2. BAM (BETR)
: = 34 0w
9 e B “% m
T B 00 R 00 5. FIREA
s = 6. %RRmA
R ) A
164 % &
=30 -25 -zi_;g-inc-)lﬂ =3 0 =
=
B 1 BES B SRS E R
- W
3. EEFHENRMMETRE
prmga R CHERE 1 69ER S /e AnRaeRNAERE
— RGN T -
(1) A 7 TR A R 65 TR —-30°C 95K
@ REETHEERAH —-18°C 23X
(3) B CR RS TR K —22°C 60K
@ feReshmEEEIE —14°C 3 X
(5) /)~ T e Rk —-20°C 10X
®) /NEIE 5 R —12°C 21K o
M P HEEEHERE - 6°C IX (Y
B EREMERAMERLENR 6 R
— - - 94



e

7 ‘ N/ ) N N/
#6 MEERREEETIREOMERLE \/ =
- ~ ko I ~
mEWR GRRETEE x A K KRR ¢ e % i\
e
B -3 Fo.025 m :l::
1 1276 =0.00362 X 95 @ ol o i
& Looaa ©® :
2 1/91  =0.011 X 2 0.022 | H i
CO “oas F i
3 1/135 =0.0074  x 60 0.444 Fo-ot " f} E
-181 HI '
4 1/63 =0.0160 X 3 0.048 -m|’°"“° 1h ’ =
5 1/125 =0.0080 X 10 0. 080 S pa E I
30 Hisy o)
6 156 =0.0180  x 21 0.378 = o I
=W " 30 100 150 290
7 1/28° =0.0360 X 1 0.036 < 8%
_ / 2 T-TT 258 FRRIE &
sz 192 1.352
S % v S ! y
Calculation Of Shelf Life Loss Along The F ¥ ~ : ? R17 RERROVERARGEE
culation elf Life Loss Along The Freezer Chain k7 EEGE —18°C EEELAEARNELNEREIR ; i il i s
FAE RERLHER (7))
Links in the Average Storage PSL PSL loss Loss fr & M H Hosm o3 OB EARHRER (R ES 3 18°C : 23C
freezer chain  temperature time ~ i i = =k 6~ ' 10~12
() (days) {days) (% per day) (%) 5 # W B 3 400 o mhg 10~12 14~16
- o A B B 300 e AE 1 8~10 10~12
e A 44 12 5~18
Processor -23 40 420 0.238 9.5 £ 8 A A lg?/t Efﬁ@% {;gg ®| =7 18~24 1;4]
Transport -20 2 350 0.286 0.6 oo R OA oA 1, 3 270 . B e o
Cold Store -25 190 480 0.208 39.9 x @ # A B 1200 aellt i
Transport -18 1 300 0.333 0.3 x om oMom A o 95 1627 18524
Wholesale 4% .23 30 420 0.238 7.2 » m Bo0W R e 60 8-10 1215
Transport -15 1 230 0.435 0.2 m * @ I, e 300 o 1h 1298
Display cabinet L & % B, % 365 )
center 20 20 350 0.286 5.8 7 B ® 220 8-~12 16~18
upper layer 12 6 180 0.556 3.4 BooRoE ™ e o 20 14~16 -24
' i % A& o 140 -
Transport 8 6 120 0.833 0.1 . . - 812 16-18
Consumer -18 50 300 0.333 16.5 e = s B o % f6s0 14~16 »24
O mmmw [ i i sl
Total loss of PSL : 340 days $3.6% oo owomor (B, % s 14-16 .24
He r i 365 wdbi 24 >36
PSL (Practical Storage Life)=1/420=0.238%*40=9.5% | g now B * §2§ A=k — e
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Rl ARSERESEARRTHRERENE Nty J \..._../
— S 9 R1-0 BEBSHERSCTOREHR J 7 Fr &L R REASETNAL G FHREFE
h—— S ’J\é’r_:«%f‘

R E

e ARAR R HIR TN X
12 e R ' 1-2% :‘f e ~/
Tl P LETE AR ' 3-5 18 | @2i#F3 LA & [ B
o it e Y KRR _ 12~15 % _ Y éi% wa(w EHEERALS * RTHE A B A
= RS | 2-3 X | a) o oz PR R AR
it | 2| l;’“@ | & | P e fi ~ FEE)
12 18 24 il | 1-2 % JE B B F | B % ’ﬁ 1% AE A A (B PE
T 5 ®1-9 BHABEENSCTNEBFER (R) ARSI SR A %)
10 TR | AEAR : 17 HAIR * B ERE T N AR B ichERY 2740 A%
T T EWER _ 3-5 % BTG4 5 LEpR(-F )| EFA S
_: zuﬂ ; BEKER | 2~3 K %k_ ’gL’r;}—j-'E_]‘ KA AL A & a ﬁ“‘ =S N )
; Yod WA kA4S - § i+ #(C0O) e
CEUETL 22 ABE |WFEEGe R | |87 4 gt ol g EiCE
8 18 2 47: kA S .,E!Pal,l 4 gr AR AE H4d A RY
160 i T: 3 x ;"?E)??—%- 4 &b $§ ;{';'wa'} FF I RE) > c‘% AR e B \_/
12 15 18 48 RS IR SR fi—, A~ AR s YR

C
C

89 ) ¥ @ U

- 9 R1-10 SHEESRIRAIMNERIENREHR - J J Lg# . -
LS

N T Y {717 HBR J < Rl -
J ' AREE EESED FEESEE : ¢ Ewm4 B2 TR PEEIR K A & 32 B % (GAP) -

. | © 7t A
- B HARR B AR = 2 gl g . 7T B 4
~ e [7°CHT ®78 |7CUF |1~28 ot RELIAGHAOPEFFRY L GRATR KA S FRY AP TF
| A 7°CUF 6@A | 7CUT 28R LR R L o
%_@;E |7°CUF |6 A |7°CUT 28R s AXFHELYREFFELZpAERE
S |88 7CHUT |[W1%F |7CUT |BFA ‘ . N A
BT _E%; .?.:-j]lﬂ:‘;" ¢ RERJE - 4e1 2 EHEARZ A FE D F#3C1Q
EX M%:J:‘ﬁ': l-2sc | - | - © kA &2 A& g i (Traceability System)2 i
ZAXE - BRXE P IRNOR b c HEFEUKESRENR SR 2L R - ST 2F 444 GHP
2| BB R 3-5C |g258 |7°CWUTF . ] P
E-ﬂ% (=) 3.5c  l<208 |7 J:ﬁ (Good Hygiene Practice for Food) -~ HACCP (Hazard Analysis and Critical
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