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Microorganisms: Bacteria, yeasts, molds
Enzymes
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Additional causes: Oxidation
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Danger zone

BoNAE38BRE
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130 -
120 -
110 =
100

Temperatures in this range destroy most microbes,

5' although lower temperatures take more time,

} Very slow bacterial growth.

Many bacteria survive, some may grow.

Refrigerator temperatures, may allow slow growth
of spoilage bacteria, very few pathogens.

No significant growth below freezing.

> Rapid growth of bacteria; some may produce loxins.

PP

Migro-grganisms

range of grgasisms.
g acidic condiions

th ranne of most gsganisms
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Blanching Gansll B
* Refrigeration and Freezing aadlly 3 ,all B
« Pasteurization S hll B
« Canning culall B
« Irradiation il w
= Preservation by using high Sa e Lo plaaiuly Lisll B
concentration of salt clali
* Preservation by il 3alaall o pall Aladiuly Bisll B
preservatives. ZEEN lad

¢yl
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Plasma
membrane Cell wall
NaCl 0.85%
Normal cell in isotonic selution Plasmolyzed cell in hypertonic solution
¢ sehmikeindlss ot Zaid Alassaf 8
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Spoilage Fermentation

Per chgéémose Nielsen ’
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Antimicrobial Agents (AMA)

21 Qi 21
Praf Zaid Alassaf n

Anti-Microbial Agents (AMA)
oSt 3aLall Ll

Sy £132) ald aia Ul skl 5 il yall
AW Cuady ol ol gail il e lgaina | 4280 LYl
Jelalh pcads eiulle

¢Clastd
21 Sl 21 Pt Zaid Alassaf 12

21/04/2021



Sdaall AN @ld 3l gall

d3laaal) 3 gal)
da gacall

ddLaall o) gall
gl ¢ giaall |

21 Qi 21

13

dBiLLY 3 gall g1 gil

21 «lun 21

Praft . Zaid Alassaf

14

21/04/2021



Tl plad) Gl Sabdaal Adolil)
s1l o gijall Jgaaall n

plakll pH &

_ﬁﬁﬂ!- S 5 B

LN B
axhall g 4ol )i
21 ‘QL“;‘; 21 Mol . Zaid Alassaft 15

Modified Henderson-Hasselbach

- pH=pKa + log ([ ineffective form )/ effective form ])

pH = pKa + log ([ ionized form J/[ unionized form ])
pH - pKa = log ([ ineffective form J/[ effective form ])
pH - pKa = log ([ ionized form J/[ unionized form J)

Ka, more of the acld‘

iS going to be in the meflectwe form.

¢l
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When pH = pKa then pH - pKa = 0.

How much is effective?

The log of 1 = 0, thus [ineffective form}/[effective form] = 1

This means that 50% is in the effective form (when the pH = pKa).

When pH - pKa = 1 then [UJJA]=10 or 9.09% is effective.

When pH - pKa = 2 them [UJ[A}=100 or 0.99% is effective.

21 (s 21
Prff . Zaid Alassaf 17
g I -3 .
pH vs Effectiveness
pH—pKa _log JUJ/JE] ___Ineffective]/[Etfective] % Etfective
2.00 2.00 100 0.99
1.88 1.88 75 1.32
1.70 1.70 5 1.96
1.40 1.40 25 3.85
1.00 1.00 10 9.09
0.70 0.70 5 16.67
0.40 0.40 25 28.57
0.00 0.00 1 50.00
0.30 0.30 05 66.67
-0.40 -0.40 04 7143
-1.00 -1.00 01 90.91
-1.40 -1.40 0.04 96.15
-1.70 -1.70 0.02 98.04
-1.88 -1.88 0.01 98.68
21 ‘OLH:U 21 Praf . Zaid Alassaf 18
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Distribution Coefficients

Distribution coefficient =

[ Organic phase] /[ AQueous phase]

a9l B Bl 3855 o Lagudia g gdanlt gkl A Bakall 385
halt
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Distribution Coefficients

Compound _ _Distribution Coefficient:
Propionic acid 017

Sorbic acid| 3.0

Benzoic acid 6.1
p-hydroxybenzoic acid methyl ester 5.8
p-hydroxybenzoic acid ethyl ester 26
p-hydroxybenzoic acid propyl ester 875

¢l
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NTSN - CH,S0,
| L§CH2CHZOH HSO; N
- | N \
N N S _ + L CH,CH,OH
N N s

Thiamin -
Pirimidin Thiazole
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1,3- pentadiene

Sorbic acid
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3l ) 3 2230 3 ¢ ethoxylated hexadiene

(3330
Sorbic acid + EtOH, H+
(2, 4-hexadienolc acid) ——s» Ethyl sorbate
Lactic acid bacieria
{E1OH)
Sorbyl alcohol ———= Ethyl sorbyl ether

{2. 4 - hexadien -1 - 01)
rearrangement. H+
(EtOH)
3.5- Hexadien -2-01 = 2, ethoxyhexa-3.5 diene
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Diphenyl and o-phenylphenol
E230- E 235

Qsall) Slpaaall 55d8 o Cliiall ja pda (g (Nl B
sie 72:0.5 Jlsa 3 Ll et gk Ce Galas (D6

n7= pH
AR

Diphenyl oaas by 3 pliill- o—phenylphen |

o di I@ﬁ;ntyl ether
-

0103 4 gatin IS5

o-phenylphenol é 5]0._"?_“;}2_;“_&:1@ ug@l_n:
:diphenyt
Ll 5 a2V L TLC B
21 i 21 Prof Zaid Alassaf “
BEPIATE

Qﬁx\h Quad uﬂl Clidall 2o Jad B
JED Jos e 3,500
Penicillium italicum I

N
@T N (Pencillium digitatum
N )—G 2 ‘,mg z ‘,Lm ujr_ QaAa.m.n

S J‘,.“J &_ILIM.“J

Thiabendazol

¢l
21 s 21 ot Zaidh .

21/04/2021

22



21/04/2021

Diethyl (dimethyl) pyrocarbonate(DEPC, DMPC)
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2 C,H,OH 4+ 2CO,

Diethylpercarbonate
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Fixative mechanism.

Step 1: depolymerization of paraformaldehydes

H; H1 H1 HJ H‘.ﬁ
60=C =
Formald=iny=

Paraformalideinyde N -
(4 mobecube=s)

(4 units wiltfin large polymes)

Step 2: cross-link formation
PROTEIN {H + HCHO ——|PROTEIN {HCHOH
PROTEIN {HCHOH + H{PROTEIN

— | PROTEIN{—C—PROTEIN + H20
Ny
Hz | Methylene bridge
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Protei Protein
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