Cold pt:slowest heating part of food.

BLANCHING

COMMERCIAL STERILIZATION

3)Lactic acid bacteria-->microbial antagonism, antimicrobials 4) Salt

storage w/ 02, high temp or pH, enzymatic axn, irradiation in presc of O2.
GMOs? Plants,
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 Foocs: 5D (10 C botuinum)

chem rxns.2) slows down rate or micro,
enzy, chem rxns *-10 Incr=senescence decr
(2-3fold), microb growth dec (3-6fold)]
FREEZING: Commerically (18), Home
(-12 to -14): Longer shelf life (weeks,
months, years), MOs cant grow below -9.5,
but can below 0.

Principle: Low temp +Aw, higher nutri +
sensory quality than thermally process.

ransmission of gases,lauds, mos.

TC

Depends on: Consist of food, chemical

2)Non-Viscous (evap milk, chicken
broth)=convection (fluid motion-faster)
3)Combination (kernels in brine)=changing
ing times, it not contamination.
RETORT: environ of pressurized steam w/in
vessel.
Sugars, salts, fats, proteins protect spores/
vegetative cells from heat. Spices=increase
acidity
Antimirobial agents=decrease resist of mo

GENETICALLY MODIFIED ORGANISMS (Novel Foods & Biotechnology Derived): ¢
animals and MOs-there is a change to the heritable trait by intentional manipulation. A foreign piece of
DNA is inserted into the genetic material of host organism.

1)Genetically Engineered Starter Cultures: resist to viruses, improved enzyme activity.

l)Restoration:replaeing what has been lost. 2)Fortification: addition for higher value

3)Enrichment:MUST be added to achieve specific levels.

*UHT only pasteurization method if NO aseptic pkg.

Toxicant: poison

2)Recombinant CHYMOSIN: Chymosin(or rennin) genetically engineered from 4th stomach of calves, ability of a chem ch: i petition Purpose Date
o . . N Toxicity: y of a chem change to damage a biological system, Daee

approved as food additive. 2 1 or more species of bacteria (Bacteria Culture), 1 ot \yrieg Jiff sensitivity. Measured by LD50 (short term poisoning- s (oot | 0| arse
more species of mould (Mould Culture), Prep w/ Rennin (Rennet), Milk coagulting enumes from acute toxicity)-mg/kg b.w or ppm) )
Aspergillus oryzae RET-1,Enodthia parasitcs, Mucor miehei (Microbial Enxyme) H_ampmb'abimy that injury will result from use of a chem at e St o | e
**CHYMOSIN A FROM ECSCHERIA COLI, CHYMOSIN B FROM ASPERGILLUS NIGER OR given exposure. Asses by: 1)inherent capacity to cause harm imeat, wheat | isinestation il Bt
KLUYVEROMYCES*** . . (toxicity) 2)probability of contact bw subst+target. RISK: likelihood e Docone o | e
IONIZING ENERGY: Radiation-rays of E, emission & propagation of E through matter or space by of the occurence and the magnitude of the conseq. on the adverse e [T
clectromagnetic distrubances. event. ex: ine:. D50=1.2mg/kg=extremely toxic. when sealed eros Decont. | w3

»s spectrum (of radiation)

Food Irradiation (process)-application of radiation, as ionizing energy, to foods. Electromagnetic

in un-openable vial, can be handed freely. NO HAZARD-no contact

bw chem + peopleA

pouch, plast cans

to16 (4-psychrotophs)) 1)short term

extenstion days, weeks 2)slows rate of
microbial growth, enzymatic,

Controlled Temps ‘

and spores to killing effects of high t’s (D and
Z decr).
Tin cans, glass jars, Tetra pak, retortable

i (2

A Froezing

[Microwaves: causes polar (water) molecules to vibrate, heat by intermolecular friction, and passed to
nelghbormg molecules MW absorbed of 5-7.5cm.

1 h

Indirect Contact
Freezing

I : Short wa

rays or ‘Electron accelerator, no significant heat prod (cold sterili/pasteu).

FOOD IRRAD. IN CANADA: Treatment of food with ionizing radiation 1)Gamma radiation from Cobalt
60 or Cesium 137 2)X-Rays from machine source operated (less than 5 MeV-megaelectron volt)

Immersion&Cryog
enic

High penetrating power. Food Irradiation: Uses Beta&Gamma naturally occuring toxicant-part of food.

D50=1240mg/kg. mild acid, added to foods.
Not highly toxic. VERY HAZARDOUS-when used in manner available for accidental ingestion.
Constituent;

Contaminant: naturally occuring toxicant-not part of food, due to bacterial/mould growth
Environmental Toxicants: not part of food, introd in environment as a result of human axn.

: inhibit axn of enzyme, neruological/GI disorders GREEN Potatoes

) Cholinterase inhibit=Solanine:
3)Electrons from machine source operated at less than 10MeV (stream of e’s accel t0(80-100mg/100g)-on skin, insoluble in water, decr concen by peeling. Not destroyed by heating, Toxic

99.9% speed of light) GRAY: amt of E absorbed by food treated with ion.

LD50=42mg/kg), low hazard/rsk unl
radiation. 1000Grays= lkGy 1000kg (most countries=10kGy or less)-Measured ¢ % 2), low hazard/tsk un 5 green
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ot 18yl air:no

Reflia
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gram by 1. higher water=

‘Avoid chil injury:off
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humidiy
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circulation, slow
FR=household

2)Air Blast; 1810,

34, cold air at high

1)Plate freezer
contact with metal
surface cooled by
refrgerant (lish

stick, filets-unitorm | use

shape)

2)Scraped surface,
Slush freezer: Lig!

1)lmmersion:
immersion in refrig
flid (sugar sobs,
brine, glycerol), also
cryogenic ligs
(g N2 or CO2)-
frozen turkeys,
chicken, icecream
popsicio
2Cryogenic: direct

by Dosii S, 2 need min of 15MeV, food
cant become radiaoactive W/ approved energy sources

FOOD PRESERVATION: ability of absorbed E to dislodge e’s from molec with
creation of Free Radicals w/out inducing radioactivity in food. 1)Direct
Effects:direct hit of IE on genetic material of microbial cells. (break bonds of
DNA-depend on dose, MO, random, extensive damage).2)Indirect Effects:
Tonizing energy interacts with water in food, absorbed energy will dislodge

-Rye and other cereals, chemical “ergot”,

cheese.

t d by Clostridi
electrons from water molecules. IE->absorbed by water >ion pairs&free radicals popylinum and Stapfl);i‘;f:gégus a};refss (rlf-ogﬁn Borne

2 ex:amygdalin-in bitter almonds, lima beans, linamarin cassava,
fruit pits-Producces HCN(hydrogen cyanide) upon enzyme rxn (beta- glu0051dase) -Fatal in humans
(0.5-3.5mg/kg)-Toxic (LD50-0.8 1mg/kg)-Low hazard from acc. consump.
Mycotoxins: produced by moulds. Emgtlsm (Claviceps purpurea)-St Anthony’s fire.
similar to LSD (hallucinations): AFLATOXINS (aspergillus
flavus) (Highly toxic & carcinogenic-liver cancer)-peanuts,corn, wheat, rice, cottonseed, nuts, milk, eggs,

Storage: Removal of sensible heat, freezing Sananas (1) ool o O Y o | Feos o s s | oo™ | e vironmental
zjvatelr (latent heat of fusion/recrystall), irs e e curo fosysior.  panes (-;g%w:n: ooz (reactive) *Damage to key proteins + cell memb.* Diseases) - i bt levels b ==
ooling to surr temps. Drovming rozon) poss.com, ays. | Gnorehamburger WMMMM&MHW@MM Seafood Toxins: istamine-prod in high levels by
**Constant increase of concen in unfrozen Slmahogary brown LS T, P e Ciblesio paties) of water. **H+ OH (hydroxyl) free radicals=hydrogen peroxide (H;0,) which b, cierial action on fish flesh. Histidine-naturally %f"ﬂ"‘""" rners ."'*.‘“;’E:':' E‘ﬁ:’:‘";‘:z’:”“‘:"
phase (incr temp), when frozen decrease. et bacteta flow. e, gasesofbow L occuring amino acid, high in scombroid fish (tuna, e potoes * SowmionA ittt
Changes: High solute=oxidat+enzymat . Free radicals=part of metabolism& oxidative rxns of food. . bonito, mackerel, skipjack)-Bacteria convert G | - heticc
deter, Physical damage from large ice Sinkage e Harniog 1| ol s OTHER PRODUCTS: 1)Radiolytic prods: a)Benzene & deriv. (in non-irrad  pigtidine-->Histamine. CESTICEXTD  ||omrery o
. o . -1 ’ o . . - . aflatoxin in mouldy Example:
crystals=Dehydration (freezer burn), pkg ice, texture changes. st oyt s Bt foods, low conce after irrad). b) Alkycyclobutanones (ACBs)-unique, from FA'S, 2)Savitoxin: paralytic shellfish poison (PSP), absorb poarute, vomioxin | mlatin resduss o it
Factos affecting quality of Frozen foods: ot subtioss ol | cas catses o o Do of oo toxic at doses found in irrad foods. - toxin in tissue. Toxin in dinoflagellate algae-found in vhest
1)Rate of freezing (small ice crys) 2)Final storage temp (-18) 3)stability of storage rehraton ey i s MINIMIZE UNDES. EFFECTS: 1)Frozen state-lower prod and mobility of = ,ankton-red tides.-Muscular/nerve paralysis, Toxcity- Sanpie et on k=
temp (freeze-thaw cycles, large crys) 4)Rate of thawing: faster=less time for damage ol free radicals 2) Vacuum-min. oxidative changes 3)Free radical scavengers- lethal dose, 1-4mg/kg. Hazard-depends consumption. singi saomiococatom [ ey
due to concen/large crys. Lo o ot (ot react yvn_h free radicals (aseorblc a_c1d) 4)Lowest effect 3)Domoic Acid: amnesic e |
Rate of freezing:1) Comp of food (fats-insul) 2)Temp diff (colder temp=faster irradiation dosage, effective pkging. L shellfish poisoning, prod by potacse phichre peursiody inlargecoca i
freezing) 3)Prod Thickness (thin, flat=faster) 4)Air Velocity(incr velocity, faster Radiation Pasteur (less than 10kGy): I.Radurization: Dose P [Eamples = plankton. Toxicity-perm.
freezing rate (FR)) 4)Degree of contact bw food +cooling medium. More kill majority of spoil causing organisms 2. Radicidation: 2 WK routhg of vegetaties | potaioes memory loss, neurotoxin- Stk iaaine fasilong
contact—faster FR. Denyaration oo e st mast | ot e ooy kill or inhibit disease causing organ. (pathogens) <1hey o "Tﬁ.? 7o il cause lesions in CNS. =0 S Rz
**Freezing Point: temp @ which ice crys are in eqbm w/ air saturated water @ 1 atm s eI 0L T=OH | o e Press & Radiation Sterilization (more than 10kGY)-NOT acthate parasites | Hazard=depends on Eanpior « Terodoxin [ TGS
press Solutes in water will depress freezing point, usually below 0 (FP of pure water) e o v roun | 05 rower s b0 ALLOWED IN CANADA: 1. Radappertization: kill or ?m; porir S Do consumption fosstrie S, =
ic): Water transferred from food, heat to food. -Have i - inactivate all discase & spoil causing organisms capable of T10k6y s 4)Tetodotoxin: Fugu Pl
lower Aw (0.2-0.6), not enough for: 1)Microbial growth (staphylococcus aureus, growing at storage conditions (commercial sterilization) mm;mwbgmmgmw poisoning, isolated from
mould) 2)enzymatic 3)chemical (maillard)--MOs {Radiant Energy miow ) VERY axoemsve, FETY: L A . . 10-50 K6y | commercialy steizes food | terized hospial uffer fish. Produced by a
not kil}ed), res)llxme aﬂe)r rehydrati(on. ) | "“E"E’“Q::"ME e 4 Principles: 1.Radiological Safety (radioactivity in food?) s e gacteria associated witg ovaries, liver, intestines. Meat is delicacy. Tingling
DH:rem. of as much water (long stor. life) oo, e vk, s 2.Toxicological Safety (any toxic or carcin subst) 3. Microbial sensations, paralysis. Toxcitiy (LD-1-4mg/kg) Hazard depends on consumption.
CONC:rem. of some water, so food constituents Sun Drying S e ke, sy e, Compiote ronwit) safety (MOs virulent?) 4.Nutrient adequacy (loss of nutr) : Incident: simple occurence of foodborne
concentra.-not shelf stable>(refrig, freezing, Sprey Drying 4 osuregn T st kil e ot ke .ot oodes g HEALTH PRODUCTS FOOD BRANCH (HEALTH dieseases. Outbreak: 2+ people after ingestion of same food Outbreak of
dehyd, thermal proc) int heated ai- AAPID 5"-;:“‘0: iy | o0, o) CANADA) & CANADIAN FOOD INSPECTION = — unknown etiology:no epidemiological evidence. Parasitic: Cryptosporidium
; application of science o iy Stury ot oad steam _|-moftheat AGENCY. N (water);Anisakiasis (fish), from consumption of of infested water/foods Plant:
+engineering in direct or indirect use of living ol resouoroosss 5“'"'..;"":““""" ]9)63/03751‘(1)‘5 dose of ionizing energy to reduce MO pop. by el e amanita mushrooms, taro leaves, green potat. Animal:poisonous animals (shellfish,
organisms or their parts in their natural or Drum Drying Semi-sc foods lood_ -Dried ood s serape off [ Samall] Mo o <ngy o puffer fish) Chemicals.. Microbiological: food/waterborne disease (FBD)
modified terms. Food :J'?;mneg;‘ennjdmm %ﬁ.i?g!;g:g:m RESCIS’I:?NC,E OdF FNZtMES:lNeedQOOkGy, e pasetee ::_ Why foodborne emerging? Globalization of food sypply (pathogens in new
fermentation=Biotechnology (new name for old = o L 'm (Tsle b"isaié‘;;ag ‘;C‘)O“ 0 Inactivate enzymes. iilreas)liltl‘lz(livel, Changt? in lifestyle (}_lé)me cogklngﬂftocd poisoning only to
rocess g Fond in e cte, e e ey wher . P — ousehold, in manufacturing its widespread).
7 i (end prod e o v htrs. aon I L L : 1.A statement indicating that oo i OIS Lo ses st Food Intoxication: toxins/tgoxicams r:spongible-produced in foods as by-products
of termenlatlon) antlmlcroblal cpmds(acnds ‘“’ﬁ%‘“‘:‘: (ELE e i i the food has been "treated by irradiation”, or ~ o oot k) o e of MOs, plants or animals-disease upon ingestion.
aleoh), acids (in situ) lower pH=no C.botulinum. " s v o, Ghcose, othar "treated with radiation", or"irradiated". - ” ex1: Clostridium Botulinum: Foods-low acids (4.6+), anaerobic conditions,
-suppress growth e s - il 2.The "radura" symbol .. potatoes, carrots. Symp-double vision, dry mouth, paralysis-actively growing cells
+metabol activities of spoilage causing Btarc st s acer | e skl . _ 3.If an irradiated food is - SR T (botulism neurotoxin), LD for humans 1mg/kg b.w. Prevent-vegetative cells killed
microflora. Lo Vbl fpasesF100 12t 2, ddhydes, used as an ingredient of another food, it must O it tcos | oo ot by heat, spores heat resist (botulinum cook (12D)), keep pasteur. (carrot juice
Benefits: 1)Incr nutritional value/avail.-mould fermented foods (B NGREDIENTS AN ADOITIVES :’::m — E:t?:;lgtrj;l ?}f;‘c‘f;‘i‘t?:zg's ‘{‘Otg}e;?ig‘:éeggs - refrig).
vits), Liberate nutrs from plants otherwise indigest, Microbial fcer, sy meere, aamc e ol prtgases T 3, e (e ° ex2: Escherichia coli 0157:H7: Foods-undercooked beef, unpast milk, juice, alfalfa
hyd:OIYSIS of cellulose mal:erlals (indig) ¢ [ ™ - fosg oot the final food sprouts, spinach, drinking water-acid tolerant. Symp-bloody dlarrgea kldnegf failure,
2)Add variety e e B cohiose Moud coisses  Okgosacchardes, ghcose Low Dose radiation approved in US for irradiation of ground p,ep]ytic uremic syndrome Prevent: inactiv by heat (pasteur):irradiation, cook, 8-10,Hygiene
: 1)Acids: lower pH-growth of acid [emerid st = beef (pcndmg in Canada)-to eliminate Escherichia coli Food Infection:multiplication of pathogenic MOs responsible. viable MOs in food at time of
MOs. 2)Alchohols: Fen as preservative. Wine + beers further — . consump=grow in host-cause ill.
rocessed by pasteu. or filtration. 3)Starter Cultures: specificall [y Irradiation to elimin_Salmonella from chicken. ex1: Salmonella: Food-poultry, eggs, hogs, milk, dairy. Symp-cramps,chills, vomit, diarrhea, fever.
]sJelected mi(ilrgb, cultur for desirablé traits (metaholisml:;, dcmingnt NUTRIENT LOSS: Depends on: 1)Specific nutrient- Prevent-killed by heat (clf)okmé, p%lgteur),gmadlatmn tlllygl)enep g
MO. a)Pure culture (yeast) b)from previous batch of fermented food WardChesse | SemiSattChesse | SoftChesse chem/phys 2)Props of food-solid, lig, moisture, acid, : Viruses:Don’t multiply in food, oral-fecal route contam, upon ingestion
(yogurt) c)part of normal microflora (sauerkraut, olives). acte | Blue comp. 3)Processing Methods and Conditions-type of (shelifish contam water).
4) Temperature:starter cultures will only grow at optimum temps (cabbage to sauerkraut-lactic acid sedpacer iﬁéfﬂ:@[mms S oot process, HTST UHT 4)Storage-cnvironmental Hep A, norwalk-like virus. Prevent:inactivate by thermal proc, hygiene Factors: 1)prep of food, improp
backteria,leuconostoc, lactobullus, lactobillus p)***(LOOK ONLINE) 5)Oxygen: MOs have diff O2 reqs. ettt conditions (oxy, light, heat, type of pke. storage 2)insuff cooking/reheating 3)inadequate cooling of foods 4)poor personal hygiene.
(bakers yeast-aerobic, yeast ferments sugars under anaerobic) 6)Salt: (rorseyshacss ik |-Guds notpressed. = : Hazard analysis & critical control system. Used for: anticipate and control problems before they
a)favours growth of lactic acid-prod bacteria, Inhibits growth of spoil/dise o000, | Mo e Benefits: safety (destroy pathogens), Enhanced shelf panpen Food safety in retail establishments & food proc operations. 7 Principles: 1)identify hazards
MOs, Synergisitc effect b/w acid+salt=more inhibitory to MOs. b)draw o I N , life (destroy spoilage organisms, inactivate enzymes, - 5)qetermine criit.control pts 3)est critical limits 4)est procedures to monitor CCPs 5)establish corrective
moist + water soluble nutrs from tissue, making them available for ferment oot st G S St | Pt oo, s mouiavre  oduce rate of chem rxns, Improved digestibility of  5¢tions 6)Keep records 7)Verify procedures
MOs=lowers Aw. CHEDDAR CHEESE: 1)Setting Milk: lactic acid prod S o rdsnesde. " mascsawaa - Some compoinents, Destruction of some anti- *Avoid TDZ-temp danger zone (4-60)
culture added to pasteuri milk (dominance), colour added (annatto, B- T . e ot i";ﬁ"y.mmwsw nutritional cmpds (proteinase inhibitors, avidin- FOSHU: Food for specific health use-processed foods containing ingredients that aid specifically bodily
carotene), inoculated milk=acidic-added CHYMOSIN-(rennet (not pure)- s At i (i combines with Biotin-b vit=non digestible, enzymes  fngin addition to being nutritious. 3 Conditions for Functional Foods: 1)derived from naturally occuring
milk clotting enzyme+other particles) oo, yogut o ke such as thiaminase), Increase variety or enhanced ingred 2)consumed as part of daily diet 3health enhancing function. CANADA: Nutraceutical: product
2)Curd Cutting: Curd=into cubes, remove whey (aggregated)-> lactic acid ropone ack macons. OIS e trseses s, popsery odou! palatability of some foods. Risk: Possible i jated or purified from foods, sold in medicinal forms-protect against chronic disease.Functional Food: a
culture con’t to prod lactic acid. 3)Cooking: Cut curds=@38 to accelerate Vogeasi production of undesirable (sensory) or o0 consumed part of daily diet, and is demonst to have physiological benefits and/or reduce risk of
lactic acid production & further remove of whey. 4)Draining Whey+Curd e S Pathogen Dyvaluos | Dosefora | Dosefora potentially toxic (at high doses) new  chronic disease beyond basic nutritional fens. / (non-proc foods)-oat bran, flax
Matting: Whey drained through vat. MATTING-fusion of curd pieces to Acstc scdbaciera aaves negar (kGy) | 5D process | 120 process cmpds, Decrease nutrient value. seed, garlic, fish with Omega-3’s 2) -high fiber cereal, soy prods
rubbery slab, CHEDDARING-cut matted curd into blocks 5)Salted voasts ot Beor ae siout E. Coll 0157H7 024 12 29 o ! : flaxseed oil. -Ca- exmched OJ, omega 3 in yogurt
+Milling: draw out whey, add flavour, inhibit proteolytic, lipolytic e . Lseria s PP ) )Minerals: retain nutrs, stable- engineered food-tomatoes with incr. lycopene. SOY=soy protein, dec cholestrol, anticarcinogens,
spoiling, allow fav conditions to proteolytic axn of rennet+protei of i ionte b physical loss R FLAXSEED-omega 3 FAs, decr breast cancer + cholest. TOMATOES: lycopene-anticarcinogen.
lactic acid starter culture during ripening. 6)Pressing: curd pressed e st Saimonella o6 30 2 2)Protein+Carbs: Digestibility/ QARL,[Q Contains allicin and sulfar, antibiotic, anticarcinogen, antihypertensive, decr cholestrol. BEEF,
7)Curing/Ripening: cheese cooled, vacuum pked in flexible film or o s ey T ey % =T i‘\‘/’:r‘?:}_ e(;t:;lle(;lstzese)?lsr‘eﬂg}?ﬁly after : -anticarcinogenic, weight reduction.
dripped in hot paraffin (ripen-60+days) What aspects of cheese making >

result in preservation? 1)Moisture content and Aw 2)Acidic Conditions

processes, prone to

RRQBIQ’[IQ._Lonlam health promoting MOs improve intestinal microflora balance. ex; Lactobillus and
Bifidobacterium-yogurt, ferm milk. Nutraceutical. High # of viable organisms req for benefits, decrease
risk of colon cancer, stimulate immune system, dec gastrointestinal (GI) disorders).

3)Fats: little change after moderate
hydrolytic and oxidative rxns.-long



*lactic acid bacteria are non-pathogenic, gram-positive bacteria that have lactic acid as a primary
metabolic end-product and are traditionally used in the production of yogurt.
**"These products are used to prevent, diagnose or treat disease, restore or correct function, or maintain or
promote health. NHPs may be derived from plants, animals or micro-organisms."
FOOD DETERIORATION: Physical (abuse, stress, time, parasites, rodents), Chem(rxns, temp), Biol
(heat, cold, light, oxy, gain or loss of moisture, dryness, food enzyme, MOs) Perishable: not proc/minimal,
shelf life less than 60 days (meat, veggies, fruits, milk) Semi- Perishable:b/w 2-6 months as a result of
preservation methods. (mc cream, cheese, dry snacks( Shelf stable: greater than 6 months.(cereal grains,
DH pasta, some frozen foods, canned, DH veggies) *deterioration is called senescence*
Microorganisms: 1)BACTERIA: fast growth, vegetative cells (active) or spores (dormant-depends on fav.
conditions). 2)YEAST:slower growth but more tolerant to low pH & water activ. 3)MOULDS: even more
tolerant to low pH & water activ.-spores-some used in mould fermented foods. 4)VIRUSES:agents of
foodborne disease, dont cause food spoilage. *Microbial Spores=resitst to many conditions-inhibit/cause
death of vegetative cell (C.Botulinum) ENZYMATIC: I’ol\phcnul Oxlddsc cmynmlu browning, w/in
prod- Lalal\zcs oxidation & prod brown pigments. : 1)minimize deterlor 2)Elim.
potential mlcroblologlcal harm to consumer 3)maintain quality + nutritional value while producing a safe
product. : a)Aerobic-need O2(bact, yeast, mould) b)Anaerobic-no oxygen(bacteria)
c)Facultative Aanembe -w or w/out 02 (bacterla yeast). TEMP:Incr T=Incr rate of rxn untul optimum
acheved then dentaures. “CHILL INJURY”-change in text/colour of fruits and veggies-Refrigeration.
FREEZING=causes emulsions to break & fat to sep. & denaturing protein-coagulates. "FREEZER
BURN”-due to loss of moisture in solids/ligs-freezer.
Food Sciense: study chem, microbio, physical + sensory props of food & their ingred during process +
storage.Nutrition: effects of food in person who consumes it. Food Technology: uses infro from food
science & applies to approp technologues to ensure quality+safety. Growth= Soy Drinks>Drink
yogurts>eggs>cereal/fruit bars>sports+energy drinks

slow down respiration + ripening proc (dec. senescence), extend storage life-
3%02(d60) 3%CO2(incre), 94%N2(inert), Production-->Processing-(thermal, low temp, ferm)--

sapple juice-pasteurized/caramelized-sterilized. AJ+yeasy-->Cider (flavs+ethanol)-(bacteria)--
>acetic acid (vmegar)
EXI1: Mayo: water in oil (solid) (whole eggs+yolks) Low Fat Mayo: oil in water (liq). Oil is dispersed
in vinegar (water) with egg yolk (+ lecithin) as the emlusifier. Yolk (high protein) surrounds oil
dorplets,droplets are immobilized (no flow) therefore water can’t flow. Light-er Mayo: oil in water
(corn starch +egg whites) EX2: Homomilk=milk fat in skim milk-Skim Milk=milk proteins
(micelles) in water based medium.
Emulsifiers: have affinity for water+oil..amphipathic (hydrophilic + hydrophobic regions), 2 sided
molecule.

CARBOHYDRATESs: Organic, main source of E, digestible (4 cal/g), 50% of daily caloric intake,
complex CH’s better than simple CH’s, occus in foods as sugars+ starches. SIMPLE carbs (mono/
disaccharides): table sugar, sweetness determined by molecular structure + intxn w/ sensory receptors
in tongue. COMPLEX carbs (polysaccharides): starch, fibre. MONOSACCHARIDES: Glucose
(70-80), fructose (140), galactose (60)(not chemically bonded). DISACCHARIDES: split back by
enzymes or bmllng with dilute acids.

lucose+fructose (fruits, grasses, roots) (peaches, mangoe, white sugar). Sucrose
hydrolyzed by enzyme (INVERTASE) or w/acid to a 1;1 ratio of glucose and fructose (INVERT
SUGAR) INVERT SUGAR: substitutes part of sucrose in candy making. Hygroscopic: Affinity for
moisture, prevents chewy candy from drying out. EX4: Honey nectar has sucrose, hydrolyzed by
invertase in bee’s saliva to a 40:60 ratio of glucose and fructose. NOT** 1:1, b/c some glucose
converted to gluconic acid + hydrogen peroxide (act as preservatives) by glucose oxidase (enzyme in
nectar)
Lactose (10-20); Galactose+glucose. Cows milk (4-5%),
Human Milk (6-8%)

UFA/PUFA+heat. light. oxygen->hydrogen peroxides->OHs, ketones, aldehydes.
Reduce Oxidative Ranc:
a)proper storage pkging (away from light, oxygen, warm temp) b)limit repeat exposure to high temp
c)addmon of ant10x1dants (naturaHsynthetlcs) d)Hydrogenation

: cleavage of bond linking FA to glycerol-->release 1ree FA’s. Lipase
enzymes. Triglyceride-+lipase-->short chain (free) FA’s+glycerol : Used by food
industry to harden liquid oils into semi-solid fats (margarine)-P.Hydrogenation of UFA’s=Trans fats.
-Hydrogen atoms are forced into the unsaturated double bonds in UFA’s.-raises fats MP.
-Cis UFA=mp=19 -Trans UFA=mp=43 (less prone to oxidize).
-Trans FA lose kink, pack closer together..but not healthy!-behave like saturated fat, raise LDL cholesterol-
Coronary Heart Disease, labellin required
FUNCTIONS OF FATS IN FOODS: Lubricant, Texturizing, Aeration, Aroma consti, High temp heating,
Soften when heated, keep emulsification stable-sometimes emulsifiers. (Stabilizers not same as
emulsifiers: they increase viscosity (keep droplets suspended or dlspersed)(polysacc) Homogenization:
formation of a stable emulsion to prevent seperation, such as that in unhomogenized milk.

3.PROTEINS
4 cal/g (0.8g per kg), excess into E or stored as fat. AA=amino group-+carboxylic group
20 AA’s, and 9 essentials (in food)-Isoleucine, leucine, lysine, methionine, phenylalanine, threonine,
tryptophan, valine, histadine (infants).3-D Structure determines functional property+ nutritive value.
-protein quality of animal protein higher than plant proteins
-Plant Proteins: less digestible, less favorable ratio + quantity of one or more essential amino acids.
FUNCTIONAL PROPERTIES OF PROTEINS:
Emulsifiers: amphipathic-egg yolk proteins in mayo, mustard proteins.
Foams: proteins coagulate to form fine film around air. Trap air bubbles & form rigid 3-D structure
when heated or cooled. Solid Foams-when heated, protein denatures=rigid. (meringues, breads, ice
cream)
3) Gels: collagens, form 3d structure that traps water (gelatin gels, yogurt (milk protein when acidified),
cheese, frankfurters(heating of meat proteins)
4) Allergles milk, eggs, fish, crustaceans, wheat, tree nuts*, peanuts*, soybeans, sesame seeds, sulphites.
5)Enzymes:Promote chem rxn thats not spont., inherent in food or added in processing, ripening, heat
proces=inactiv enzymes +microbial organisms=longer shelf
life.
CHEESE:Proteases=enzymes used for milk coagulation
during cheese making
Isomerase=HFCS Pectinase=clarifies apple juice

2)

Polysaccharide | Characteristics and Functional Properties

+ are structural polymers in plants
« form the cementing material between indiidual plant
s

col
pectin affects texture of plant tissues

+ used in jams and jellies as gelling agents in the w
pocting presence of sufiient sugar and s . R X
+ contrbute to viscosty oftomato paste and kefchup -Free water: available for all chemical, enzymatic rxns &
© Contrbut t the mouth foeland maintenance . °
particles in suspension (e.g. orange juice, unclarified for microbial growthA
apple juice)
-Bound water: adsorbed on macromolecules +small
agar 1 eds 2 tacxener sgent molecules (sugars+salt*) not available for chemical,
+ oxractod from cortan types of seawoed enzymatic or microbial activity. ) )
alginates 3 used a3 geling agents -Water Activity (Aw)=measures available free water in
+ keep solids and liquids in suspension in fruit juices

foods for chemical, enzymatic, and microbial growth. (add
solute=decrease vap press)

Aw controlled by: 1)addition of solutes (bind water-salts,
sugars), Physically remove free water (freezing,

« is a plant exudate from the bark of the acacia trees.

‘gum arabic or gum  + usod as thickener and stabiizer in products ke

acacia beer, soft rinks, ice cream

+ extracted from certain types of seaweed (red algac)
used a8 8 usponding agant o koop cocos paricies

[camgeensa in'suspension in chocolato mi dehydration).
« produced -Water Content-total (measured), not related to water
* fst slaiedrom aing catoge, row cuured P
lrge formentaton arks and purted activity.

used in salad dres
which snabls tho dreesing o 6ng 1 he 52180
components 1
« used as a suspending agent to maintain pieces of

‘onion, red popper, spices in a stable suspension.

xanthan gum H
Organic Acids: flavour+tartness, used as antimicrobial

agents, adjust pH or acidity of food ex: Malic acid

(apples), citric acid (citrus fruits, tomatoes, strawberry),

« are present in many plant tissues as supporting

Fermented (carbs to alcohols, CO2, organic acids) by lactic | ) Charclaraties + oo pomrs o Qucass ht aro B0 tartaric acid (grapes), lactic acid (yogurt, cheese, olives,
acid bacteria (yogurt,cheeses)-->lactic acid (acidulant, Otota  ferpests * o gesi porson o saurkraut)
preservative). ETE N ot bl fiake thas known as diary fire pH=quantifies H concentration (ACTIVE ACIDITY)

SUZ( : Glucose+glucose. Formed from o g ey ot (.00 o, potaloss e pH of 4.6=borderline bw Acid+Low Acid. )
starch by enzymatic (amylase) or acid hydrolysis.-NOT Mosophiles 1045 o bg.rvnt“:i!:r:::::.”’c starch . ﬁm‘:ﬁﬂmﬂ‘"& suspendrg andgelng pH<4.6=citrus juices, apple juice, strawberry, apples-will
invert sugar, b/c it starts off with starch. e s " not support growth of disease causing microorganisms
PROPERTIES OF SIMPLE CH’S: (Hygroscopic) Thermophiles | 5010100 ﬁﬁﬁ;:%% Low acid foods (pH>4.6)=meat, fish=use high temp for

Sweetnes 2) Crystallizatio 3)Viscosity/Mouth feel
4)Fermented by microorganisms 5)Antimicrobial agents
6)Humectancy (water retention) 7)Reactants in non-enzymatic
browning 8)Caramelization (200) (non-enzymatic):heat sugar (redu+non-red), this produced aroma cmpds
+brown pigments..caramelizing sucrose (in cola) 9)Maillard Browning-Reducing sugar(free OH)+ amino
acids. Sucrose not reducing sugar, but INVERT SUGAR is. Products of Maillard: a)Low molecular
weight: intermed. cmpds, aroma/flavours. b) High molecular weight:polymers of low molec weights
(melanoidins)-brown-black pigments. [toast, roasted coffee, potato chips, breads, tanning lotions).
: Insoluble in water, tasteless=diff than simple sugars.

High molecular weight polymers or long chains of monosaccharide units. Form part of cellular structure
+ firmness of tissues. (cellulose,pectins, gums)- Energy reserve in animals + plants (glycogen, starch)

Source: seaweed, plant exudates, microbial products.

FUNCTIONAL PROPS: 1)Stabilizers/thickeners/viscosity (act as thickening agents by incre. viscosity)
2)Gelling agents 3)Fat Replacers
Starches: In plant materials as “starch granules” (cereal, tubers),

starch molecules=densely packed.2 parts of starch molecules:

Amylose (linear)+ Amylopectin (branched).ex: corn starch

Dspersed. | Contwous. [ Nameof | sampies ¢ :

Bhase  |ptase | Disersion (1:3-amylose:amylopectin) Amylose=contrib. to gel

sl Tlaud—fsal i e formation, parallel, Hbond together

i Jsld e Sarch pase, pecn, proons Amylopectin=give viscosity, bulky shapy, keeps them from

T bonding together (not gel formation). )
GELATINIZATION: when starch is heated in water, the

G5 wid [seifoam | marue, coceam, read PP - :
bonds joining amylose+amylopectin are weakened. This

= e allows water molecules to move in and form H-bonds.

ad S0l ion |20 merSerne Eventually, swollen starch.

DEXTRINS: starches can be partially hydrolyzed by acids of
enzymes to produce products of intermediate chain length
(dextrins)=in foods that provide sensation of fat but low in fat!
AFTER GELAT: linear amylose chains orient back to crystalline zone, alignment of amylose, lost water
holding capacity (RETROGRADATION), water squeezes out and staleness. Retrogradation can be avoided
w/ Dextrins or modified starches=decre. amylose alignment.-accelerated by refrigeration temps, and
partially reversed by hearing. *Bread stales more quickly in the fridge than freezer bc water molecules
frozen
2. FATS+OILS
-Produce 9 cal/g -No more than 30% of intake. Dietary fats/oils, essential fatty acids needed.
-FATS are triacylglycerols or triglycerides (glycerol+3 FA )(TG: C-16, C-18).
-some foods have shorter FA (coconut oil C12), others have longer (fish C20, C22)
SATURATED FATS: no double C-C bonds, no kinks, solids @ room temp (pack together tightly-high mp)
: double C-C bonds, kinks-prevent bonding=oils
(pack together tlghtly low mp)- double bonds easily oxidized. (PUFA more reactive than MUFA).
PROPERTIES:1) (improper storage, repeated expos. to high temp): double bonds +
oxygen--> products (off flavs, carcinogenic cmpds)

preserv.
Total acidity=TITRATABLE ACIDITY-measures the total acid

concent.

2)Colours+Pigments 1)Carotenoids: a) Carotenes-red in tomoatoes (lycopene), orange in carrots (beta

carotene). b)Xanthophylls-yellow(pineapple), orange (peaches, salmon)

2) Chlorophyll: green pigmentss-apples, lettuce, celery, broccoli. Chloro a-blue-green hue (brocc), Chloro

byellow-green hue (brocc stem)
3) Anthocyanidins & Anthocyanins (anthocyanidin+ sugars): blueberries, cherries, cranberry, plums, red
cabbage. anthocyanins sensitive to pH change, color lost at high pH’s.

3)Aroma-+Taste Compounds:

Aroma (volatile cmpds-low []’s)& taste (non-volatile) profiles of foods=FLAVOUR (present as part of food

matrix-strawberries or modified during process/heating (cooked strawberries).

4Vitamins + Minerals No effect on flav, color, texture-low amts in diet.

e=Vit C, B complex, Folic acid

Fat Soluble=Vitamins A, D,E,K...*If part of water ingredient=not additive=minor comp (for nutrition)...*If

act as preservative=food additive -Vit C (ascorbic acid)=bleaching agent/preserv=stops oxidation/aging,

antioxidants (slows rancidity/browning rxns)..Vit E(tocopherols)=preserv=antioxidant...Minerals: chemical

preoperites + textural character. (Ca, Mg, K Na,Fe, Zn) -not food or

drugs="medicinal ingredient”, : 1962-WHO+FAO International

food standards (160 countries). : any substance, the use of which results or may

reasonably be expected to result in it or its by-products becoming a part of or affecting the characteristics of

a food. a(Maintain nutritional quality b)enhance stability/shelf life c)Make the food attractive without
deception d)essential aid to food processing *Doesn’t Include: nutritive materials, vitamins, a.a, minerals.
spices, seasoning, flavoring.Food pkg, drugs administered to animals consumed as foods, agricultural
chemical residues (CONTAMINANTS)ADI-acceptable daily intake-daily dose which over an entire
lifetime appears to be without appreciable risk. PDI-probably daily intake-based on food consumption
estimated...PD1<ADI-then approved.

Fat Substitute
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