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LESSON ONE

TEXT
ENZYMES AND FOOD SPOILAGE

All foods are derived from living cells, which produce en-
zymes, and contain microorganisms, which are a good source of
enzymes, Deterioration of food does not take place in normal
healthy tissue. However, when injury occurs or the tissues reach
maturity, the enzymes may start a series of biochemical changes,
many of which are undesirable and bring about spoilage.

For example, meat is stored in a nonliving state in which the
respiratory enzymes cease to funtion, but others carry on and in-
duce undesirable changes in the meat. Microoganisms also play
an important role in the spoilage. Low temperatures and carbon
dioxide are employed to create an unfavorable environment for
microorganisms and enzymes.

Under practical storage temperatures, autolysis goes on at a
very slow rate. Studies made by chemists in the U. S. Depart-
ment of Agriculture have established that protein in Stored food
products is broken down into simpler substances such as pep-
tones, peptides, amino acids, and ammonia™’. Phosphate, nor-
mally present in the tissues, is separated from organic com-

pounds. Fats undergo hydrolysis with liberation of fatty acids. If

thess scids are numbers of the lower {airy acid series, offersive
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odors are usually evident.

The blanching of vegetables before storage is necessary in
order to inactivate enzymes. The chemical changes that take
place in frozen vegetable are not very well understood.

Enzymes play a minor role in spoilage of canned foods be-
cause they are usually destroyed by heat treatment during pro-
cessing. However, if enzymes in canned foods are not completely
destroyed or inactivated, they may give rise to undesirable fla-
vors, color, and texture, thus lowering the quality; transform
starch to suger, which tends to increase toughness; and destroy
ascorbic acid (vitamin C)®.

In milk, the fat-water interface is the site of chemical reac-
tions that lead to off-flavors. Certain forces at interfaces greatly
accelerate such changes. Other “pro-oxygenic” factors that stim-
ulate production of off-flavors are increased temperature, sun-

light or ultraviolet light, and time (aging).

WORDS AND EXPRESSIONS

enzyme ['enzaim] n. E§

spoilage ['spoilid3] =». #IR,BK

(be) derive from FETF, N2l
microorganism [maikra'o:genizm] n. #EY
deterioration [ditieria'reifon] ». ZE[.iB{L
tissue ['tisju:] n. AL, 8%

maturity [ma'tjueriti] =  (ZHMD) B2, BH . H4E
undesirable ['andi'zaiarabl] 2. TRH . AEGTBEH
bring about  #3,#E&R

respiratory [ris'paisratari] a. MERUERAR
nonliving ['mon'livip] 2. &My, EEHY
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play (important) role &E(EE){EH

break down R, M8 (3, %)

induce [in'dju:s] . BH,3E,.HES
carbon ['ka:ban] = B

dioxide [dai'oksaid] »n. —Eit%
unfavorable ['an'feiverabl] o. FEEH HERH S ARRY
autolysis ['o:tolisis] » (MK HBEUAERD
peptene [peptaun] = Bk

peptide ['peptaid] ». Bk, BER

amino ['zminou,'smineu] 2. HEH
ammonia [a'msunjo] n. &

phosphate ['fosfeit] ». BEEREL,BRERER
hydrolysis [hai'drolisis] = K@BWER)D

fatty ['feti] n». JREGEY.WHE

offensive [o'fensiv] a. ITRH,S AJERE
blanching [bla:ntfin] « FE.®EH

canned [kend] n. FEEMHN

inactivate [in'zktiveit] wv. {H&lifk,HLEEHE
giverise to =4, 5[E,FH

starch [sta:tf] =z (&8

toughness ['tafnes] =». #J4, KiF#&

ascorbic [as'ko:bik] a. FUIRML(BRDEY
interface ['into(:)feis] n. AR . (FANMILERMDOMZL
site [sait] = 3HFF, L, @4k

off-flavor [o(.)f-fleiva]l n. ZFBR,RIK
pro-oxygenic [prou-,oksi'dzenik] <. BiE{LEY
stimulate ['stimjulent'] v». ¥, {3
uliraviolet ['altra'vaialit] a. BN OB

NOTES TO THE TEXT

(1) Studies made by chemists in the U. S. Department of
3



Agriculture have established that protein in stored food products
is broken down into simpler substance such as peptones, pep-
tides, amino acids, and ammonia.

] # “made by chemists in the U. S. Department of Agricul-
tre” & studies i E1E.,

that ZE#&H W) 2= 1E WA, YL B “have established” B {E#Y
MR, BEMITFHERR  RERLBHLERHFRESIEE,
RESLTHEFEEORESBRRE K EER EX XL
BRIBEMYE.

(2] However, if enzymes in canned foods are not complete-
ly destroyed or inactivated, they may give rise to undesirable fia-
vors, color, and texture, thus lowering the quality; transform
starch to sugar, which tends to increase toughness; and destroy
ascorbic acid (vitamin c).

AT MR B R PHERA R TR, aRe™
ENROSK, BEMARARERL XERFHNERER L TR,

M ST N, TR R0, 5 B S BIRFUIRM AR (£ R
G

SUPPLEMENTARY READING
SCOPE OF FOOD MICROBIOLOGY

The science of microbiology deals with organisms that are in-
visible or barely visible to the unaided eye. These microorgan-
isms include viruses, bacteria, protozoa, algae, fungi, and cer-
tain small worms. Food microbiology deals with such organisms
in and on food. Food microbiologists are concerned with the
practical implications of the microflora of the food. Can the or-

ganism cause a disease in humans? Does the organism cause food

A
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spoilage? Is the presence of the organism aesthetically acceptable
in human food? Does the organism change the functional proper-
ties of a foodstuff resulting in new tastes, odors, or textures?

Understanding the relationships among the various organ-
isms making up the microflora of a food is important for food mi-
crobiologists. Relationships may be symbiotic, antagonistic, or
commensurate. The implications of these relationships for safe-
ty, spoilage, or new product development are important.

Food microbiogists are primarily concerned with what mi-
croorganisms do to a particular human food or to consumers un-
der a given set of conditions. They may also be concerned with
the presence in foods of extraneous materials that may be toxic
or displeasing for aesthetic reasons.

Both food microbiology and food technology deal with the
bandling, processing, preserving, storing, preparation, nutri-
tional content, and safety of food. These disciplines are closely
related. The roles that a microbiologist may fill in a food compa-
ny include training production personnel, quality control of in-
coming and outgoing material, drafting and implementing new
standards, sanitation, process development, trouble shooting,
and dealing with regulatory agencies.

In the area of food safety it is essential for the food microbi-
ologist to know the “critical hazard points” in a food processing
operation. Since these are the points where contamination can
take place, the food microbiologist needs to sample at these oper-
taional points as part of an overall quality assurance program. In
the manufacture of cheese or fermented milk, the microbiologist
must be aware of the possible presence in the milk supply of an-
tibiotics that are illegal and interfere with the growth of the

5



starter cultures.

WORD AND EXPRESSTONS

scope. [skaup] ». FEHE

microbiology ['maikroubai'olodzi] ». 4
organism ['o:genizam] n. ¥k, FHLE

unaided ['an'eidid] ». FBIR, LAY

unaided eye IR

virus ['vaieras] ». WE

protozoa [prouta'zou] = JEAEFWUD

algae ['eldzi:] n ()R

fungi ['fangai] ». HE®

microbiologist [maikraubaia'ladsist] n. WEMER
(be) concerned with ¥ % ,5.-FxX,25

implication [|impli'keifen] 2. A=K, XR,5H
microflora [ maikra'flo:ra] » Y HEYHBEE(XER)
aesthetically [i:s'etikali] ad. HFHih, L ARHM
functional ['fankfonl] o. HEEM,VLEEH

foodstuff [fu:d'staf] =». MWE.EH

result in I, 04K

symbiotic [ simbailotik] . Ft4EM

antagonistic [en taego'nistik] a. XTHHER , BT (OB
commensurate [ko'menforit] a. [FIEM,FEFR(YIH,ITERY
consumer [kon'sju:ma] =z HBE.HF,HERE
extraneous [eks'treinjos] a. RSN, SNERRY . SN INEY
toxic ['toksik] <. HFEH,FEMN

displeasing [dis'pli:zin] <. FAFRMRN,SAERH
aesthetic [i:s'etik] «. HREHK,HZRH,HEEH
nutritional [nju:'trifeml] «. BFRYW. BFH
personnel [pa:sanel] n. (2HOARBRR

6



outgoing ['autigouin] a. HMHK,KHEH

drafting ['dra:ftin] » BE,HH

standard ['steendad] n. #R¥E

sanitation [geni'teifon] ». CGFEDI4E,TEGERE)
regulatory ['regjuloteri] a. HEH ,FEH

agency [‘eidzensi] n. FEB,fBH

critical ['kritikal] . IR, BBH

hazard [‘hezad] n. &t ER, AE &
contamination [kon,temi'neifon] n. FXe(#)
ferment [fo(:)'ment] v. KB, KB

be aware of BN (E)F, fE

antiblotic [entbai'otik] a. HE (EE HE (ERE)
illegai [ili:gol] a. 3 CRAIEM.ERH

growth [groud] » K@ .8 .EFRE)
starter ['sta:ta] n. KB ,.EF,5F



LESSON TWO

TEXT
ENZYMES

Enzymes, called the catalysts of life, are complex proteins
produced by living cells to perform specific biochemical reactions
in cellular metabolism. One eminent scientist has said that life is
just one enzyme reaction after another. The catalytic efficiency
of enzymes is very high. For example, one enzyme molecule can
catalyze the reaction of 10,000 to 1,000,000 molecules of sub-
strate per minute. Enzymes are affected by acids and bases, and
have maximum, minimum, and optimum temperature for activi-
ty.

The high degree of specificity of enzymes is amazing. Each
enzyme has a particular job and usually cannot do another job.
For example, enzymes will catalyze a reaction of one of a pair of
chemical isomers, but not the other. The only difference be-
tween such isomers is that one is a mirror image of the other.
Frequently, enzymes are named by adding the suffix-ase to the
name of the substrate, e. g., proteinase.

Enzymes play an important role in the food industry. In the
baking, brewing, and confectionery industries, they are used to

liquefy and saccharify starches, to convert sugars, and to modify

and flavor of juice, clarify ii, and speed {ileravion.
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