24

M TIIANA1E WIZADUINAIAIANSTZTIS

SIUNANTSIVY

Y i
NIHTIHNIHANNIAINIIUDTINIY

(Dictionary od Engineering)
Tag

$9.615.35191 INNHSHY

a d a
HALAS. AU Wi anmar

MAIFIMH WA TINY AULAFMTATOATIHNT TN

ias

a d

MAITIANINIIUDIHIT AMSIAINIIUAAAI

g UUNA U] aENIZD N ANV INUNTNTIANT ST

12546

LU oeeeoeeoeseoeeresesssssses

avhe Do, 5929
y l"anﬂ’sa{ﬂ%lfg
ke L 8951



\
a)

F

a

b

n

M5y

A1
UNANYD
4 .
unn 1 UNUI
4' L) el d' d' 9
UNn 2 OATISIFINITUALITUIWANBILDS

. a o
WIuYNsuARdIUnleINIsSeuUnISINgY
ATWVNIGVBINIUIYATY

RIUTYNTURWIZ N

nounynsumwzImdmiuiniamgm

ot ate a Ay
Ui 3 FAUTUMINY
AsTIuTINdeya
gudeya

msnszduazlseuiana

d ol
uni 4 WaM3ade

¥ v

analpsdunenugudoya
Wordlist
aque (Clusters)
Key-Word-In-Context
AT HUFsINILIYATY

l=' 4 L]
U 5 ajluazfredanuynIy
51 aql
52 A29ERWIUIYNIU

UITUIYNITY

- MARUIN

Te

\D\o°°°‘°"p‘um

11
12
14
12
15
14
15
15
17
18
20
20
21

76



e

Al

Ll

b 3

N

A

Tutlagfunauynsuewizmeiidude luntsdemeamaTuTadnindrsaesangs
funnnneddianudomsedugeludlsemaing  Jnqulszasdussnsiaiilasemsive
@os “noumnsuiniimnisuoms(Singqu-ne)” wedaimaynsufildlszneuns
Gaumsaeuﬁwﬁﬁé’aamsmmm"mwmsmﬂmidméhsmazémhmﬁnﬂummé’qnqylu
mufimnsuems  dnvaimuesmiiifedunnmadisnnudesmsns 4
Mndsngunaalrimnssue s seauySyanes luaaugaunuwesigidssme
TnetenseFedisiilgun uaz ldihneuiumefudelumsadregudeyadinluen
i ﬂaaﬂ%u%m313ﬁ'ﬂmam?;eumﬁ’wv‘fuazﬂzjnﬁﬁwﬁmmzmnn‘femiugm%’aga weneni
Tsunsunsufinmesfudaslunsmdesnsms I ¥iwiludse Ton - Saiunididiulss Toad

s lunauIynsy

e 4

ftevevevnuernsduasimiiinninimnssuemns  augdmnssumens  uaz
MM WA deAn AuzATMansgaavnIsy dotuma Tulabwszsoundudgmunms
AN LagAMUDINIINAINININT SV I NINU INAEme Nl sEme
Y1 Aaw @ o a ¢ v a Y a
ABBAIURTILINY WNAIMIA guilseayg uNainsuss Yesuu weaiyal ames

(] ¥ o
HAZHNAISUNS My Nei e desuidseauanudiSe

Yy ¢
o

94 ar o v oA -3 g d w 9/ &
Atentufluedrebsdmavesnisifoneiesidiualse Tomiden1nsd windnmn wozgaulam

lifiedestunnmaannmaadadedeyn  msdaimanynsumwisne  wagdanssy

Q

[ ] - K
217113 Wiunnfiios

56, A3.95701 IMnAThy

a Jda a 4
Wi, AT ANNINY WILRAUNIA

(3e)



»

a)

[{

o

b

o f
unnaea

1 =) r ar o o o
msteToudeyama TuTabusulniluilegin aaeasumsdrlefwiinnzSuiiudes
o’ o A A o ; 4 ] Qs
pifEwsuynIuMEISIngu-Inedhuesesfioddy  nnasdisradiosdunudiilegiu
Usznatnedelifinoumnsu(Sangu-ne)adanssuemts  dmfudnAnunluszduy
¥ ] ) «a
Wagnes  TasimstifsSudunamsdranudesmsmsldnedingy  vesmnin
o o U 1 Q'I A o
FRINTSUDIMITVINUNTINAEA I sEIme SIS INAITWAS IS SN
= é . 1] o I v G
Innssuems Fauiseendiu 6 munlvgife YfTAmsmwizuie quandAnemeny

o < [~} 3
YBIDINT ﬂ'ﬁllﬂﬁ'é’l’ﬂ‘lﬂ'ﬁ ﬂ"li']'l‘ﬂﬂ\'i‘ts\ﬂ\ﬂua']?nﬁ MIATURURUNN HAS LUARAR AD

¥
nniuhdinuazasmy Wadegudeyamenndmau 2,304,640 & uazléih
a s a o w deia & a a
aoufueingelumsimsdmdwindaudgs  Taeddnnganimnssuemns
Q o é o -] 4 g
endwiinmzdiau 662 f1 dniunlfifudmdnluneuynsy mnfueldanumane
femuilunmnine deyamedu lonnsslasfrethamsldilulse Toa

Abstraét

This research project reflects an increased awareness of the need to
improve the flow of information on Food Engineering Technology and
the current lack of bilingual (English-Thai) dictionary in this field. The
dictionary is aimed at tertiary level studénts. The project involved the
compilation of a 2,304,640-word corpus of food engineering textbooks
and journals by electronically inputting data from 6 areas, i.e. unit
operations, physical properties, food processing, food plant design,
quality control, and miscellaneous. The corpus was then analysed to
discover the frequency list of individual words, and data were
concordanced to show collocations. 662 headwords were selected from
the corpus and defined in Thai. Examples of usage were taken from
concordance analysis for selected headwords. Pronunciation in Thai and
grammatical information were also provided.
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2.1 wownynsufesunitiavesmsGaumusings

woumnsuduphanmilovesmisdesd eds (Reference Materials) Sutiufinany
wnevesiiwi lunsyauazifeu aneasumsidmlusnuasiivand ogifunsinynsy
Huumdedoynfifanudiydedninm Ussanau Hoseryn unzundsasimaanans rhl
uvuveswsuynsw ldiFanmsnamisde lufiuguvuvededdnmseiind U

%A3581 (CD-Rom), Talking Dictionary wfe Online Dictionary (Huéu
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eveamssnuftonrdlinmmnevesdt  Taswladnyseemnifluniufiaudnina
anlildlss Toml waumnsuﬁmmﬁaé’wﬁqﬁmL%ﬂﬁaqaqﬂmmé’ﬁwmmé’anqu Tudn
Uszmamsiteves Bejbint uag Moulin (1987:104) 'wn';hw%mqﬂsm’ﬂudfmﬂﬁwmms
Bounmsaoudiunmndengy  msliwaynsveddiuszuumiuavesihldiinfninGeu
mmé’anqy‘lﬁ’ﬁﬁu Tnomwzesnamudrledng  lannsel ungmsvhiwitu 19

Qf U . ? QU A 1 ’
ise Toadethe Wuinaemaaide Summers (1988:11) ndalih

“Dictionary use is a valid activity for foreign learners of English, both as an
aid to comprehension and production. Students can and should be encouraged
to avail themselves of the substantial information contained in their
dictionaries.”

Summers (1988:11)
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(Corpus) huasesiielumssrusmazSeuSssnauynsuiioanunsounqueirniuag
azanlumsiam

E 4
dael e 1980 duduin waumnsu(Sinqu-dingy) dmiumindnudind

(English-English Learner’s Dictionaries) 34 Oxford Advanced Learner’s Dictionary,

Cambridge International Dictionary of English, Longman Dictionary of
Contemporary English vfs Collins COBUILD Dictionary of Advanced Learners aaf
phifintssausndnnadedeyanamu$iouvaisdiud wh British National Corpus
(BNC), COBUILD Corpus Lﬁmﬂuﬂﬁa%gahnmﬁanﬁmmmmé uagns [4deene
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é’mqyﬁﬂﬂmﬂﬁ{ﬁ'h Corpus Lexicography ilagtfuilumandesves “amnmaasadado
ya” wie “Corpus Linguistics” #sfeduiiuuianssumniut uenan Corpus w1414
funsimauyasuudr SsaunsarilllsegadfumsSeunsaeuniuidengy (Corpus
in English‘ Language Teaching) 13U Msudesfnmusengy msisomminiiang as
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wauwnIu (Dictionary) Tsinfnisinnindndh “Lexicon”  wenynsuiluniiede
Feahtunduseieluny  feuswsusunB3idndy fenuosiulusane
Saimoumynsulizndng  indeunSaama  demsAnuiannmntudidnmsam
wwmnsuﬁuaehaLﬂuizn‘iEmua:ﬁﬂﬁ'mﬂmw'fmn%umﬁﬂﬂ'h “eraasuriamsGeutes
woumynsy” Sedudhuglifuetudentionmssuit 17 Gosnaudeilagiu msdarm
wmnunsuﬁ%’immmsmni‘}’mﬁuﬁﬁhmnmssaus'suﬁﬁwﬁﬁﬁmﬂ Jalsssdraudnus
wagiaommane anduldndfodud (Word)  itudy Taeld¥oyaiufufendy
yilavesfii(part of speech) snfiwii(affix) 38 1df1(example of usage) ftes(synonym)
fassnudm(antonym)  fde(abbreviation) ﬁmﬁm(slang) AABAILTIBNITFE

'y o
(AW1(proper name)iu FoynnadiAgy Ussme uazdnyuznisgiimand dluduy

Tusmassuii 20 ﬁmifil"m‘i'm%umﬂsuadnﬁizumﬁuﬁmﬁu§1mumn Pagiiuied
w%mqnswmwﬁﬂc“ﬁaLﬁﬂﬁumum‘mﬁmmwmé’lﬁ’f eorauriafiy 2 yilalngq fe (1)
wemunwmmﬁ‘a"lﬂ (General Language Dictionaries) Lﬂuwﬂu1qniu§ﬂﬁﬂ's1uftﬁm
fudifimia 1 d S imlsziiiy endidiwiemednthuddudnnnies 2)
WILUYnsRWIZ I (Subject Dictionaries) unsuiynsuduiufinfimwemadnms
(Technical Terms) luauinladrwuisTaommwe ,Lﬁaaha“lﬁ'uﬂmns"lu'nﬁmnm‘i"‘uq'lﬁ'
1981984 iu wewynsunguine maTuTodasaume wsugmand 59301 aeuiuned
dludu

aﬁqmmummfa 2 il ewdanidulacldnmde (Monolingual
Dictionaries) @930191 (Bilingual Dictionaries) ﬁ%‘aﬁmﬂmm (Multilingual v35e
Polyglot Dictionaries) uanmnffﬁ'aﬁmmuﬂiuﬁ'ﬂyiéa (Abbreviations Dictionaries)
WarynsufRenef1nsedn (Synonyms and Antonyms Dictionaries) WIUTNINMT
1én1n (Usage Dictionaries) Hudu

E 4 )
viudaudll w.e. 2537 duduin metaimenynsy 853 5annmsmema TuTasi

1 . . Q = d 4 o
Tnausiu(Sinclair 1987) TasmahmeuRumesuuiuaTecdislumsusnussaruduesdi
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Collins COBUILD, Oxford, Longman uag Cambridge 18 1dndnmsiiviediu

nnmainenianesing ulatinlflunsBeuGes mldwounynsuamia I luilegiud
a o o _ ar 2 dg H as .
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Dictionaries) g iuilagiiu

2.3 nawynsuawiz3a (Subject Dictionaries)
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TnummzedsGetiwilumuidnemansuazimaTuTad uwwnd ngrine thidy

woutynsumzdn Ifthmnuuds Sudufidudunnfigeiinude “Dictionary of the
Gas Industry” Saiwidle a1, 1939 T Elsevier vimudadiumutdng 7 mm bl
1961 wmnuﬂsumww’im‘f':mvﬁami‘lummé’qﬂqy'lﬁ'nmmmn @wu  “Technical”
Dictionary, “Special-field” Dictionary, “Subject-specific” Dictionary, “ESP” #3e

. . . - 99 3 ”J ) Qs T o
“Specialized Dictionary” MilitvegiudursSennuanufavesay
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3.1 mssusudoya

s/ [
3.1.1 uswmangasmsngnalyimnssuemsieuannaoniunsfnuiida

asulutszmalng 1dud aofuma lulabwszsounduigunmsaianssts wuinede

wnuasenaad uniamendedeslnl udinondoud 13 eniuma lulatsrueaa unnede

ma Tulagnwszeeundisuy3 uag Asian Institute of Technology (AIT)

3.1.2 AntdenImfiedlunueirmmwgvesmainimnssuems

‘e o ro g4
NRUATIVNYNA uﬂm‘fluﬁmmgmzﬂwl

FE
50%

* vunumg

BT = Bio-Technology

ME
2&%

CE = Chemical Engineering  FE = Food Engincering
IE = Industrial Engineering ME = Mechanic Engineering _OE = Other Engineering

11 1 asmuaaemsumuanyinewzsssmadnianssue s
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. 3.1.3 ANTUARNITHUINIFNNIANTINOIMIS (Food Engineering) TaoriudnzIan

y [ [ ] Y] - P o b 4 9
Tunuedl ndangubsedssieazidenly Appendix + dFzihldldvuavesgudoya

»n

(Corpus Size) fauaraslugalii 2

¥ wuwmg
FP =Food Processing  FPD = Food Plant Design  MN = Miscellaneous
PP = Physical Properties QC = Quality Control UO = Unit Operations

U 2 nsmluerasmistaisnguindes lunaadaisanssuemns (Food Engineering Corpus)

3.14 daiwuvaeuswfesudisinmisnge(Textbook)agsans(Journal)

1

g8 lunninndede 19sensumsasuluudaz o3 Taodama 1 sudiduas
dunsioinsdfaeulunsditannsadunualld

s X
3.15 FUWSMUVTOUMUIIMNA  AndienviisFeungssmstivotimnIddiugude
ya

3.2 §m1’1’aua (Food Engineering Corpus )

nnavesgudeymlsznendashiwiiinua 2,304,640 1wy ngu§iianis

w1128 (Unit Operations) 52%, nquiilaniia Miscellaneous) 17%, ngugaiaruiianta

N AMYNTNYB981113 Physical Properties of Food Materials) 10% , nguuilsgilemis (Food
 Processing) 7% , AguA3219/1 1599714815 Food Plant Design) 7% uaznguaiunuam

A (Quality Control) 7% Aaueasstgaziden lua1s 1w 1 uag 31 2

12



‘ Scanned Words
o o & . Target Textbooks Journals Total
aaun | Subcategories % Wa(rf s
1 Yfiamsanz e ’2 1,040,000 910,601 132,178 | 1,042,779
2 Famda 17 340,000 250,348 93,779 344,127
3 AUAVTAN A WA 5 200,000 209,062 105,076 314,138
UYDIDINTI

4 mauszdens g 140,000 177,525 - 177,525
5 MITNA 159U 7 140,000 150,667 1,061 151,728
6 AIAILAUARAN 7 140,000 260,383 13,960 274,343

B fieiia 1,958,586 | 346,054 2,304,640

4 o s ¥ ' . ) .
a131eh 1 msnnaasdadiuveatiom luudas Subcategories ¥8¢ Food Engineering Corpus

) yiiavowunaiteya (Publication Types)
wilidefidenlsznoudie f131(Textbooks) 90% uagsans (Journals) 10% Ty
@ o ad g s ad & ) o o & .
milsdeuazsesfiin scan 119 scan vuanuan unsdlidelanudAgruanaom

[} 14 j 4
waz scan wwedanlunsdiftifiownnsumdndou (q Appendix 1)

FafRundrsuaznsas (Time Period of Selected Texts)

inasinsidenniiede 19 UiiRuw (Date of Publication) sl
@151 Bunril 1980-2000 (snwdu Physical Properties of Foods and Food
Processing Systems  dswnmsdisaonuin  fundsdeiiimaldinniiqalunduin
Physical Properties ueiﬁmsuf’f‘hmi‘gadﬁm“luﬂ 1978 waz Plant Layout and Material
Handling lungu3 Food Plant Design uf’f‘lﬂmé"qﬁmﬂ"luﬂ 1977)
. Nsans Gunail 1996-2002

13
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3.3.1 Data Collection ) .
-3 Qf o & o L4
A5 @ NIEIINIMUMi Scan aun5e9 Scan Lﬂm’{ay’mﬁuﬂ‘;ﬂmw INUY

¥ . o 9 . td 3
1% Talsunsu OCR (Optical Character Recognition) uilasdeyagziam (image) Iiflude
4
S Qv ] . A
yaydawnms (Text file) nniuihdeyaenmsuasngeundiy (Edit) menugndes
- (] P o g c’: L [] L ]
Tums Scan szfumwizdwidudussnesiovun suienade Inguaziadedesda

(] y
dauglnmuezaumsidiudaunlsezdaiialy

3.3.2 Corpus Tools
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there heat transfer rate is a function of temperature gradient, haat transfer surface area and an overall heat transfer coefficier
1. Solution: From Table 10.2, the constants a and b for the heat of respiration of head lettuce (in m\W /kg) are 26.7 and 0.8
aady state is reached at such a liquid temperature that the heat needed to evaporate the liquid and heat the vapor to gas t
tions are utilized in the making of a variety of food products. Heat exchanging, or heating, for example, is used in the manuf
moval of moisture from a food product involves simultaneous hieat and mass transfer. Heat transfer occurs within the produci
ratures lower than ambient inside a system requires b(th of heat and the prevention of incursion of heat through the system
1e freezing compartment using a fan, thereby increasing the heat film coeflicient. Energy costs are slightly higher and the h
nsiderable time. Prolonged heating of even a small part of a heat-sensitive material like a food can ruin the entire product. C
13 July were believed to be a result of increased convective heat transfer. The temperature increases and decreases look s
ict with the food material and supplies a major source of the heat for evaporation. If liquid, the food may be sprayed or poure
utilized in the first few effects of a multiple-effect evaporator. Heat exchangers on evaporators for food products have the foo
2eding of product to the belt in a controlled thin layer, zoned heat and airflow control in different sections, tumbling over of pr
ation is preferred. For a given capacity, a high value of latent heat of vaparization indicates that a smaller amount of refrigera
quation. For most foods a temperature fall involving sensible heat changes results in only a small loss of water. Much larger
‘ed in the exchanger gives a corresponding reduction in both heat QG supplied to the generator alld the heat Q.. that must b
f conduction and radiation. A common means of introducing heat is to supply energy to a plate on which the food is sitting (
YITHOUT PHASE CHANGE In a great many applications of heat exchange, heat is transferred between fluid streams witho
nging heats of respiration within a product during storage, or heat inputs due to mechanical equipment. High air turaver rat
handling is accomplished in a manner to achieve maximum heat transfer efficiency without causing damage to the product.
m the surface of a ham suspended in a cool room where the heat moves from the warm product surface to the cooler surfac
iing curve changes dramatically and a distinct change in the haating rate is observed. These types of products are describe
nf rnnvertinn is the transfar af heat tn a araduct in a tohilar haat exchanner where heat is transfarred fram the wall tn tha fl

-
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Head Word specific heat
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English Definition  ‘{The amount of heat required to raise the temperature of one
{unit mass of a substance for 1 degree.

Example ; . . v
. [1. The specific heat also increased along with increased

~ |moisture content.

2. The thermal conductivity and specific heat of the food are

. |constant when unifrozen and then change to a different constant
ue when the food is frozen.

The specific heat of a gas also varies with temperature, the
extent again being dependent upon the number of atoms in

e molecule.

1N 4.5 Awenlnseadnvead “specific heat’” Tumaunynsy

4.5 3 mstmlszqudiFoane Monagndvsvemeumynsuluiivesnuming 1iimséa
rquddmngmeinnisuemisuoznumaadiide 1617 Simay 2546 o Tsausuee
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gndesmovmawmneiimnzay dathensel M unzaee19ms 19fhasaeereu Tned
Borngamnmoad
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English Definition

1.0f or relating to sound, the sense of hearing, or the science of sound.
2.Designed to carry sound or to aid in hearing.
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activated carbon
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English Definition

A pure form of carbon that has been made porous by destructive
distillation of carbonaceous materials followed by treatment with
steam or CO,---a process called activation. It is used in food industry
to decolorize, clarify, filter, or deodorize food.

Example

1. Adsorption processes, and in particular those using activated
carbon, are also finding increased use in wastewater treatment for
removal of refractory organics, toxic substances, and color.

2. The removal of coor, taste and adour producing substances from
water by adsorption with activated carbon is, in general, the most
efficient method available.

3. Normally a slurry of powdered activated carbon is added to the
water in a mixing vessel, the contaminated carbon then being removed
by sand filtration.
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adsorbent
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English Definition

Material on whose surface adsorption takes place. See also adsorption.

Example

1. The liquid is separated from the adsorbent by filtration.

2. Duration of treatment is the period for which the adsorbent is in
contact with the oil.
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adsorption
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English Definition

The ability of a substance to stick firmly to the molecules of a gas,
liquid, or solid to the surface of a solid, for example in deodorizing
(activated carbon).

Example

1. The objective of this study was to measure and model water
adsorption isotherms of freeze-dried tuna at different temperatures.
2. Although greater adsorption is found at lower temperature, the
differences are usu ally small.

3.This is due to adsorption of these materials onto crystal surfaces
during formation. '
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aeration
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English Definition

1.The bringing about of intimate contact between air and a liquid by
bubbling air through the liquid or by agitation of the liquid to

promote surface absorption of air.

2.Incorporation of air into liquid (e.g., fat); movement of air through
other materials.

Example

1. Air velocities based on the aeration flow rate were specified at
each node and were assumed to be uniform.

2. Such fillers may be designed for bottom filling to prevent excessive
aeration. _

3. An alternative method of oil and fat removal is by aeration-
flotation.
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aflatoxins
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English Definition

| Highly toxic substances produced by Aspergillus flavus and other fungi

on moist peanuts, corn, pecans and other food stuffs during the growing
and post-harvest period.

Example

1. Peanuts, because of their moisture content at harvest, may support
mold growth and development of toxic metabolites of molds such as
aflatoxins.

2. Certain molds produce mycotoxins, the best known being the
aflatoxins of Aspergillus flavus.
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agitator
/me-3(vez)-m-mez/ n(c) pl.-s

A
IANIDINIU

A A o @ v A Y] I
nIpsdodmsulynaunsonIu el
(%Y 9y w 9 [ [
vouran uazmantnulaslyluniu @y 64
' v
nauniluniufadegniely

English Definition

An agitator is used for mixing
solid, liquid and gas together by
using a propeller, e.g., a tank
containing a turbine.

Example

1.A large number of designs of agitator are used to mix liquids in
unbaffled or baffled vessels.

2. A major problem in agitator design is to scale up from a laboratory
or pilot-plant agitator to a full-scale unit.

3.At the end of the mixing cycle the agitator is shut off.
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English Definition

Any of a group of plant and animal proteins which are soluble in water,
dilute salt solutions. A simple protein that is soluble in water and dilute
salt solutions and is coagulable by heat. It is the protein portion and
chief constituent of egg white; egg white is sometimes called albumen.
Found in nearly all living cells.

Example

1. The most successful foam stabilizers were reported to be
solubilized soy protein, albumin, sucrose fatty acid esters and
glyceryl monosteatate. :

2. Bovine serum albumin had good emulsifying properties and was
used as a standard for the determination of emulsifying properties.
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amylopectin
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English Definition

A constituent of starch having a polymeric, branched structure. In
addition to 1,4 bonds which are present in amylose and the linear
segments of amylopectin, the amylopectin molecule has a-D-1,6 bond
which occurs in every 20-30 anhydroglucose units. Aqueous solutions of
amylopectin are characterized by high viscosity, clarity, stability, and
resistance to gelling. The level of amylopectin varies between different

starch types. Waxy starches are almost 100% amylopectin. See also
amylose.

Example

1. Excess heat and shear can degrade both amylose and amylopectin
into short low molecular weight chains.

2. In baked products, the amylopectin is needed to prevent starch
retrogradation during the freezing process.

3. Cornstarch is a typical cereal starch consisting of roughly 75%
amylopectin and 25% amylose.
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amylose
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English Definition

The constituent of starch in which anhydroglucose units are linked by a-
D-1,4 glucosidic bonds to form linear chains. The level of amylose and
its molecular weight vary between different starch types. Amylose
molecules are typically made from 200-2000 anhydroglucose units.
Aqueous solutions of amylose are very unstable due to intermolecular
attraction and association of neighboring amylose molecules. This leads
to viscosity increase, retrogradation and, under specific conditions,
precipitation of amylose particles. Amylose forms a helical complex
with iodine giving a characteristic blue color. See also amylopectin.

Example

1. Cassava starch had a low lipid content (0.3%) that suggested no
influence of amylose-lipid complexes in the mechanical properties.

2. Their composition may vary over extremely large ranges with
respect to amylose and amylopectin composition.

3. Both high-shear and compression regions aid in the leaching out of

amylose from swollen or damaged starch granules into the aqueous
medium.
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English Definition

When a sample of starch powder is allowed to fall onto a flat surface
under specific conditions to form a pile, the angle of repose is the angle
between the sloping surface of the pile and the horizontal. A highly
flowable powder, forming a relatively flat pile has a low angle of

repose. A poorly flowable powder with a relatively tall pile has a
higher angle of repose.
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antioxidant
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English Definition

Substances that retard the oxidative rancidity of fats, or the oxidation of
other substances. Natural antioxidants present in foods include lecithin,
Vitamins E, butylated hydroxyanisole(BHA), butylated
hydroxytoluene(BHT).

Example

1. Sulfur dioxide also inhibits the activity of common oxidizing
enzymes and has antioxidant properties; that is, it is an oxygen
acceptor (as is ascorbic acid).

2. Vitamin E is a strong antioxidant and probably functions as such in
human metabolism.

3. It is common to add an antioxidant to the glazing water.
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English Definition

Viscosity of a complex(non-Newtonain) fluid under given
conditions.

Example

1. The limiting apparent viscosity is the apparent viscosity as shear
rate approaches infinity.

2. The effect of temperature on apparent viscosity has been described
by the Arrhenius relationship.

3. It is necessary to measure the apparent viscosity over a range of
shear rate values.
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English Definition

A solution containing water.

Example

1. Most of the oil filter equipment in use today was originally
designed for aqueous systems.

2. A centrifuge is then used to separate the aqueous phase containing
soaps from the liquid oil phase .
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English Definition

Fragrance or odor imparted by the volatile constituents of a material,
food, essential oil, or oleoresin.

Example

1. Since the late 1960s, increasing quantities of coffee extract have
been dehydrated by freeze-drying to retain maximum flavor and
aroma.

2. A second important cause of aroma loss is oxidation of pigments,
vitamins and lipid during storage.

3. Dissolved sucrose increased considerably the activity coefficients
of typical aroma compounds.
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English Definition

Aseptic processing and packaging
involves sterilization of the product
and the container separately,
followed by packaging in a sterile
environment.

Example

Aseptic processing and packaging of fruit juices and juice drinks in
individual-serving containers became common in the market place.
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English Definition

A mixture of dry acid or acid salt with baking soda and starch or
flour (stabilizer that functions by absorbing atmospheric moisture
and keeping ingredients dry to prevent reaction prior to use).

Example

1. If gas is produced while this is taking place, the gas will be trapped
and expand the solidifying mass, giving the desired volume increase
and cellular structure. On the other hand, too much gas may evolve in
the oven due to an excessive amount of baking powder.

2. When the batter is baked in the oven, the shortening melts and
releases the air bubbles which contribute to the leavening action of
baking powder and expanding steam.

3. Too much gas may evolve in the oven due to an excessive amount
of baking powder.

4. Air-leavened goods include angel cakes and sponge cakes made
without baking powder .
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English Definition

A poison caused by substances formed by bacterium Clostridium
Botulinum under conditions of improper processing and storage of food.
Symptoms of food poisoning are vomiting, or death within 12-36 hours.
They can be eliminated by boiling for more than 20 minutes.

Example

1.The severity of botulism is high but the risk of the organism
surviving the canning process is low.

2. An outbreak of botulism in Kapchunka is an example of how such
misunderstanding can be lethal.
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English Definition

A scale for measuring sugar (sucrose) content; percentage by weight of
sugar in a sucrose solution; degrees refers to the percentage by weight
of soluble solids. A hydrometer is used for testing the sugar content of
syrups. Degrees Brix equals percent sucrose in water solution at 20C.

Example

1. Percentage of soluble solids, which are largely sugars, is generally
expressed in degrees Brix.

2. Our tofu made from soymilk with a high solids content (14 °Brix)
was very smooth and hard based on visual examination.
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English Definition

A reaction in foods, usually deteriorative, involving amino (e.g.,from
amino acids or proteins) and carbonyl (e.g., from sucrose) groups; this
reaction often leads to a brown discoloration and sometimes to off-
flavors and changes in texture, e.g., Maillard reaction, caramelization.

It causes discoloration and flavor changes. See also Maillard reaction,
caramelization.

Example

1. Whichever dehydration method is used, on drying or during
subsequent storage at temperatures much above freezing, the glucose
combines with egg proteins and the Maillard browning reaction
occurs.

2. Processing factors that reduce residence time of the extruded mass
within the extruder, such as increased feed rate, cause a decrease in
the browning reaction.
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English Definition

The density of bulk material under these conditions is generally known
as the bulk density. The bulk density of the material will therefore
depend upon a number of factors, namely the solid density, the

geometry, the size, the surface properties and the method of
measurement.

Example

1. Bulk density reflects how well the product is cooked or expanded.
2. The bulk density of the feed is about 0.7 g/cm3.
3. The alfalfa seeds have relatively higher bulk density than radish

seeds because of the relative small pores within the seeds and small
seed size.
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The mass of the fluid displaced by the
particle and the acceleration from an
external force. The volume of the
particle is m/pp, where Pp is the density
of the particle, and the particle displaces
this same volume of fluid.

TN

Example

1. The less buoyant force contaminants are trapped by and remain
behind the weirs.

2. These include simple presses that squeeze the liquid out of an ice
crystal slurry, centrifuges that remove liquid by centrifugal force, and
wash columns that separate liquid concentrate based on buoyant force
of ice crystals.

3. As the passage for flow increases, a dynamic equilibrium is
established between the position of the float and the pressure
difference across the float and the buoyant forces.
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English Definition

Preservation of a foodstuff by enclosing it in a sealed, airtight container
and heating under high-pressure steam for specified periods of time at
various temperatures. There are many shapes of containers depending
on the types of food.

Example

1. Canning is a thermal process in which food is brought to
commercial sterility by sealing it hermitically in a container and then
heating.

2. In canning operations the term conduction pack is used for
products where conduction is the major mechanism.

3. Freezing is generally superior to canning for preserving the
firmness of fruits.

4
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browning reaction #as

English Definition

Dark colors result from chemical interactions between sugars and

proteins, referred to as the browning reaction or the Maillard reaction.
See also browning reaction

Example

Examples of caramelization are the darkening of maple sugar on

heating, the color on toasting bread, and the brown color of caramel
candy.
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English Definition

A Folding box made from cardboard, for merchandising consumer
quantities of products. Cartons for food products will vary widely in
size, shape, and type. Some need not be sufficiently tight to hold liquids
while others such as milk cartons must have excellent seals.

Example

1. The size and strength of the carton used must be selected for each
type of product to be shipped.

2. The space-time temperature data were input to the Baranyi dynamic
growth model, to predict the microbial population density distribution
and the average population density in the milk carton.

3. The most common form of paperboard container is the carton.
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English Definition

A protein that is coagulated and precipitated from milk by rennin and/or
acid to from cheese. Broadly these proteins can be classified into casein
and whey proteins.

Example

1. In cheese, proteolysis is thought to contribute to generation of
characteristic flavors through release of peptides from casein.

2. This curd may be harder or softer depending on the amount of
casein and calcium in the milk and other factors.
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English Definition

A method of separating mixtures of chemicals based on preferential
adsorption or differential rate of migration; some of the types currently
used include gas, liquid, high pressure liquid, paper, and thin- -layer
chromatography.

Example

1. Much progress has been made in this area from use of analytical
methods such as gas chromatography and mass spectrometry.

2. Off-flavor volatiles were confirmed using gas chromatography and
an organic volatile meter.

3. Analysis of the extruded products was by high performance liquid
chromatography (HPLC).
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English Definition

The mechanical moving or shaking of whole milk or cream so that the
fat globules stick together to form butter and are separated from the
butter milk.

Example

1. Churning is normally achieved by high speed beaters and working
by means of screws which knead the mass of butter grains and force
them through perforated plates to produce a continuous ribbon of
butter.

2. Homogenization breaks up fat globules and fat globule clumps and,
together with the added emulsifiers, prevents churning of fat into
butter granules during the freezing operation.

3. Emulsifiers help disperse the fat globules throughout the ice cream
mix and prevent them from clumping together and churning out as
butter granules during the freezing mixing operation.
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English Definition

Tropical fruit with sections divided by membranes, e.g., citrange,
citrangequat, citron, clementine, grapefruit, kumquat ( not a true citrus) ,
lemon, lime, limequat, orange, orangequat, ortanique, papeda ,
pomelo(pumelo), etc.

Example

1. Cooling citrus fruits reduces changes in flavor during extraction
and straining of juice.

2. Since citrus fruits cease ripening once they are picked, the quality
of citrus depends largely on harvesting at the proper time.

3. Tropical and subtropical fruits include bananas, dates, figs,
pineapples, papayas, mangos, and others, but not the separate group of
citrus fruits; these all require warm climates for growth.
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Cleaning in Place(CIP)
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English Definition

A method of cleaning used in the beverage industry. Dairy equipment
had to be designed to permit manual access to all areas that have to be
cleaned. This dictated the use of flanged (later quick-disconnect)
piping and fittings. Considering the size and intricacies of some
equipment , manual cleaning is difficult and time-consuming. With the
CIP system, the process equipment no longer has to be taken apart.
Cleaning is accomplished by passing the required cleaning substances
through the processing equipment.

Example

1. In common with all food and other bio-processing plants, hygienic
design principles and facilities for 'cleaning in place' (CIP) must be
included in the design of the overall system.

2. Many of the machines described above are designed for cleaning in
place (CIP) and remote operation.
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English Definition

The thermal process which is used to free viable microorganisms.
The significant and unique challenge associated with accomplishing
the desired process in a canned food is the dependence of the thermal
process on the heating and cooling characteristics of the product
inside the container. See also sterilization.

Example

1. For commercial sterilization of liquid foods containing particles of
different sizes and shapes, conventional methods could result in
significant over-processing of the liquid portion, and therefore, render
the product nutritionally poor.

2. A very popular, high-capacity system for commercml sterilization
is the hydrostatic sterilizer.

3. The batch or still retort is the least complex of the systems utilized
for commercial sterilization of foods.



controlled atmosphere storage (CA Storage)
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English Definition

A storage environment in which not only the temperature but the
concentration of oxygen, nitrogen, and carbon dioxide are adjusted to an

optimum level and maintained constant for a desired period for fruit and
vegetable storage.

Example

1. Storage of produce under such controlled conditions is termed
controlled atmosphere storage and commonly practiced for some
produce such as apples :

2. Storage chambers for controlled atmosphere storage are not large,
since it is desirable to fill the stores and close them within 7 days to
get the full benefit of the artificial atmospheres. |

3. Techniques such as controlled atmosphere storage or vacuum
packaging may enhance shelf-life of refrigerated foods.
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English Definition

The occurrence of a pathogen in the product either because it was in
the raw product or because the food became contaminated during
processing or preparation. Cross-contamination occurs when a raw
food contaminates a food which has been cooked or will be consumed
raw. This might occur when contaminated raw chicken is cut up on a
surface on which salads will be prepared. If the surface is not sanitized,
cross-contamination is likely to occur.

Example

1. Cross contamination might occur when contaminated raw chicken
is cut up on a surface on which salads will be prepared.

2. Chilled water which is chlorinated to a total residual level of 50ppm
to prevent cross contamination with salmonellae.

3. If the surface of the cutting board is not sanitized, cross
contamination is likely to occur.
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English Definition

Semisolid casein mass obtained by coagulation of milk with acid or the
enzyme rennin, it is primarily protein, with some fat, sugar, and whey;
the gel or precipitate (casein) of sour milk caused by the action of lactic
acid on calcium caseinate forming free casein; the solid or casein
portion of milk separated from the liquid (whey) by action of rennet or
lactic acid; used in cottage cheese or soy milk..

Example

Cheese curd can be made from raw or pasteurized milk.
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English Definition

A process that causes a change of form from the natural state of a food
substance by physical or chemical means, for example, pH modification,

Example

1. High-heat treatment causes denaturation of many proteins, which
influences physical characteristics such as viscosity.

2. Among factors possibly causing freeze-denaturation are ions and
ice crystals, chemical interactions of proteins, and binding of fatty
acids and lipid oxidation products '(Sikorski and Sun Pan, 1994).

3. The immersion frying process, also called deep-fat frying, involves
chemical and physical changes in foods including starch
gelatinization, protein denaturation, water vaporization, and crust
formation. '
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/a-me-3u" n(c,u) pl.-s

assnwen, a1smaNNazeIn

d'd A t e/ o a Ay o = aray =2
asillnauauiagielumsdnnen Miafeanisneenainiiudl lasliguauiaanusea
b4
Havenll wualuasnednmlen

English Definition

A surface-active organic compound that aids emulsification by lowering
the surface tension of water, which makes water more efficient at
dislodging and carrying away contaminants; common soap is an
effective detergent.

Example

1. The detergent solution must be able to emulsify or disperse fats and
oils. ;

2. The detergent molecules consist of a hydrophobic region and a
hydrophilic region.

3. The function of a detergent is to remove 'soil' from the surface of
food processing equipment, floors and walls.
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English Definition

The dielectric constant is related to the material's capacitance and its
ability to store electrical energy from an electromagnetic field.

Example

1. Dielectric constant and dielectric loss are the electrical properties
of fundamental importance in microwave processing of foods.

2. Dielectric constant increased with salt and water content. At lower
salt levels, dielectric constant decreased with temperature.
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English Definition

Two glucose units may be linked together with the splitting out of a
molecule of water. The result is the formation of a molecule of a
disaccharide, for example case maltose. Common disaccharides formed
in a similar fashion are sucrose (e.g., cane or beet sugar) made from
glucose and fructose (a five-membered ring), maltose. These
disaccharides also differ from one another in solubility, sweetness,
susceptibility to fermentation, and other properties.

Example

1. The disaccharide maltose is a reducing sugar the disaccharide
sucrose is a nonreducing sugar.

2. The disaccharide lactose is not easily absorbed in the small
intestine and passes on to the colon where it produces fluid
accumulation by osmotic action and undergoes microbial fermentation
causing intestinal distress.



drum dryer
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- English Definition

A drum dryer consists of one or more
heated metal rolls on the outside of which

a thin layer of liquid is evaporated to Gt 0 Ol
dryness. Dried solid is scraped off the RN /@ Oa\tf;..j_ % p (ﬁﬁ"

a O 4 i} O BAHLY )
rolls as they slowly revolve. Double-drum |¢8%—% . \_/
dryers are effective with dilute solutions, = 3L
concentrated solutions of highly soluble SINGLE DRI TQUBLE [RUL SINGLEDRUY
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materials, and moderately heavy slurries, RO TEER

e.g., baby food, instant soup, etc.

Example

1.Proper operation of the drum dryer requires venting when the steam
is introduced into the drum chamber.

2.Double- drum dryers are effective with dilute solutions,
concentrated solutions of highly soluble materials, and moderately
heavy slurries. '

3. Drum dryers can be either single - or double-drum design.



edible film
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English Definition

Eatable films. The applications range from the use of collagen casings in
sausage making, to the use of sugar glazes in bakery products and
confections, to the use of internal barriers to prevent moisture migration
within foods. One of the earliest uses of edible films is the use of casings
made from animal intestines to restructure comminuted meat.

Example

1. The edible film can be formed from polysaccharides includes
cellulose derivatives, chitosan, starch, starch hydrolysates (dextrins),
konjac flour, pullulan, alginate, carrageenan and pectin.

2. Edible films are also used to coat fresh fruits and vegetables to
reduce moisture loss.

3. One method is to coat the polished rice with the enrichment mixture
and then to further coat the grains with a waterproof edible film
material. '
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English Definition

The capacity of a material for taking elastic or recoverable deformation.

For example, "spring" is a material which returns to its shape after being
pressed or pulled.

Example

1. Elasticity of the middle part of tofu made with higher mixing
temperature and shorter stirring time was similar to that made with
lower mixing temperature and longer stirring time.

2. The properties of body tending to return them to their original state
or form after the load is removed is called elasticity. In the chewing of
food, where the load is successively applied and released, this

property would appear to be of the utmost importance.
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electronic nose
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English Definition

An instrument, which comprises an array of electronic chemical sensors
with partial specificity and an appropriate pattern recognition system,
capable of recognizing simple or complex odors.

Example

1. The electronic nose was able to significantly separate high-
temperature cured off-flavor peanuts from non-off flavor peanuts for a
completely non-destructive test using whole pods.

2. The electronic nose also effectively detected differences between
treatments using only three replications with a sampling time of 60 s.
3. An electronic nose containing 32 semiconducting polymer sensors
was used to analyze the headspace over ground peanuts.
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English Definition

1. A device utilized to vaporize a part
of the water content from a fluid
food. It usually consists of an
evaporation vessel, a heat source, a
condenser, and a system of
maintaining vacuum.

2. The part of a refrigeration system
in which the cooling fluid is changed
from a liquid to vapor. The heat
required to vaporize the liquid
refrigerant is taken from the product
being cooled (expansion coil).

A: Product 1: Calandria
B: Vapors 2: Separator
C: Concentrate

D: Heating System

E: Condensate

Example

1. The evaporator utilizes a mechanical refrigeration cycle using
ammonia as a refrigerant for heating and for condensing the vapors.
2. In the single effect evaporator, the vapors produced are discarded
without further utilizing their inherent heat.
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English Definition

The actual weight of water vapor contained in a unit volume or weight.
of air.

See also relative humidity.

Example

1.The psychrometric chart is a plot of absolute humidity along the
vertical axis versus the dry-bulb temperature on the horizontal axis.
2.The absolute humidity is the ratio of the mass of water vapor per
unit mass of dry air.

3.The absolute humidity of saturated air can be evaluated at any
temperature by use of the saturated vapor pressure data for water.
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English Definition

1.The "absolute" value of pressure is independent of atmospheric
conditions.

2.The pressure is measured and expressed using a perfect vacuum as
the base or zero value.

Example

1. The absolute pressure inside the drying chamber is determined by
the temperature at which the vapor trap is maintained.

2. The volume of vaporized water at the low absolute pressure in
freeze drying is very large; therefore, removal of the vapor by the
vacuum pump alone requires a very large pump.

3. Inside the separator, absolute pressure is kept slightly lower than
that in the tube bundle.
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absolute temperature

/uBU-RE gN 1v-msoz-1wes/ n(c) pl.-s
L

a v d
QU HGNaTNY T

Q U

gampifitaningumgigudduysel § 2 ssuy 4 8 wna3u(K) uaz usudu (R)
K(kelvin)= C+273.16 , C = gamgi ‘ﬁ ‘TJ LR AT It
R(Rankin)= F+459.69 , F = gungfififuesmviusylesd

English Definition

K(kelvin)= C+273.16, C = Celsius Degree
R(Rankin)= F+459.69, F = Fahrenheit Degree
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English Definition

Material soaks up liquid easily, e.g., absorbent cotton, paper in meat
and poultry trays.

Example

1. A few papers are made highly porous to be absorbent, such as the
paper in meat and poultry trays..

2. Ammonia-free water is used as absorbent.

3. Equipment should be installed on a floor or foundation of non-
absorbent, easily cleanable material.
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English Definition

The absorption of a liquid, gas or other substance is the process of it
being soaked up or taken in.

Example

1. The moisture content of food directly affects the amount of
microwave absorption.

2. A further advantage of absorption plus reaction is the increase in
the mass-transfer coefficient.

3. In absorption and distillation the mixing and separation are easy
and rapid.
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English Definition

Any foods with a finished equilibrium pH value of 4.6 or smaller such
as tomatoes, pears, pineapple, and the juices and pickled vegetables.It
will not support growth of Clostridium botulinum and the food is
usually only pasteurized.

Example

1. Still another factor in permitting lesser heat treatments to be used
with acid foods is the sensitivity of Clostridium botulinum to acid.
2. Thiamin is stable to heat in acid foods but less so in neutral and
alkaline foods.

3. Acid foods are currently defined as foods having a pH of 4.6 or
less.
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acidified food
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English Definition

Low-acid foods adjusted to a pH of 4.6 or lower and a water activity
greater than 0.85 are usually only pasteurized. It will not support
growth of Clostridium botulinum.

Example

The safety of low-acid and acidified foods is further ensured through
the Emergency Permit Control regulations, which require
manufacturers to register their processing plants and file their
processes with the FDA.
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READING TEXTS IN THE KMITL FOOD ENGINEERING CORPUS
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. UNIT OPERATIONS (UO)
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Sources Author Year Publisher Pages Words
Textbooks

1{Food Engineering Operations J.G. Brennan, J.R. Butters, N.D. Cowell 1990|Elsavier Science Al 174227
(Third Edition) and A.EV. Lilley A Publishers LTD

2|Food Prucess Engineering Dennis R. Heldman, R. Paul Singh 1981]AVI Publishing All 59032
(2nd Edition) Company, Inc.

3|Food Process Engineering Shri K. Sharma, Steven J. Mulvaney 2000{John Willey & Sons, Inc., Al 70531
Theory and Laboratory Experiments and Syed S. H. Rizvi Pubilication

4}Fundamentals of Food Process Romeo T. Toledo 1991}Van Nostrand Reinhold Al 103811
Engineering(2nd Edition)

Siintroduction to Food Engineering R. Paul singh , Dennis R. Heldman 1993 |Academic Press All 59402
(Second Edition)

6{The Fundamentals of Food Stanley E. Charm, Sc.D 1978)AVI Publishing All 104522
Engineering (Third Edition) Company, inc.

7{The Technology of Extrusion N.D. Frame 1994 |Blackie Acacemic All 73738
Cooking &Professional

8| Unit Operations of Chemical Warren L. McCabe, Julian 1933 IMcGraw-Hill, Singapore All 266346
Engineering (Fifth Edition) C. Smith, and Peter Harriott

Joumals

Joumal of Food Process Engineering Vol. 24, No. 4, October 2001 2001

1|Kinetics of Osmotic Dehydration in M.Chafer, C. Gonzalez-Martinez, 273- 3418
Orange and Mandarine Peels M.D.Ortola, A. Chiralt and P. Pito
Joumal of Food Process Engineering Vol. 24, No. §, November 2001 2001

1{Use of Ablation to Determine The Convective W. Adam Tessneer, Brian E. Farkas 315-330 2815
Heat Transfer Coefficient in Two-Phase Flow and K.P. Sandeep

2{Diffusion of Beef Dye during Electrical Marybeth tima, Brian F. Heskitt 331-340 2150
and Convectional Heating at Steady and Sudhir K, Sastry
State Temperature
Joumal of Food Process Engineering Vol. 24, No. 6, December 2001 . 2001

1{Pore Size Distribution and Structure of A Cooked Karl McDonald and D.-W. Sun 381-404 4836
Beef Product As Affected By Vacuum Cooling

2|Mass Transfer in Pacific Hake (Merluccius australis) R. Simpson, S. AImonacid and C. Acevedo 405-422 2167
Packed in Refrigerated Modified Atmosphere
Journal of Food Process Engineering Vol. 25, No. 1, April 2002 2002

1{Nonlinear Constrained Optimization of Thermal Ferruh Erdogdu and Murat O. Balaban 1-22 4130
Processing : Development of A Modified Algorithm
ofComplex Method

2|Fittration and Fiter System For Treated Frying Qil RM. Bheemreddy, M.S. Chinnan, 23-40 4875

K.S. Pannu and A.E. Reynolds
3Jimpingement Drying of Potato Chips Aline T. Caixeta, Rosana Moreira and 63-90 5826
M. Elena Casteli-Perez

Journal of Food Process Engineering Vol. 25, No. 2, May 2002 2002

1 [Microfiltration of Red Berry Juice with Treated Filters Rico Bagger-Jorgensen, Sandra Casani 109-124 3882
: Effects of Teraperature Flow and Filter Pore Size and Anne S. Meyer

2|Reuse of Sucrose Syrup in Pilot- scale Osmotic A. Valdez-Fragoso and H. Muyica-Paz, 125-140 2722

76




@

Pl

i

Dyhydration of Apple Cubes F. Giroux and J. Welti-Chanes

3|Computational Fluid Dynamics Modeling of Fluid T.Koray Palazoglu and K.P. Sandeep 141-158 4311
Flow in Helical Tubes
Journal of Food Process Engineering Vol. 25, No. 3, July 2002 2002

1|Effects of Flow Incidence and Secondary Mass Flow M. Stranzinger, A. Bieder, K. Feigl and 159-188 6038
Rate on Flow Structunng Contributions in Scraped E. Windhab
Surface Heat Exchangers

2|Pilot Piant for Osmotic Dehydration of Fruits Design A. Valdez-Fragoso and H. Mujica-Paz, 189-200 2§88
and Evaluation F. Giroux and J. Weiti-Chanes
Journal of Food Science Vol. 61, No. §, Sep-Oct 1936 1996

1]Crystallization and Drying in Thin Sucrose Films Arun V. Shastry and Richard W. Hartal g78-981 2785
During Panning

2|Residence Time Distribution of Suspended Particle in Kuang-Ming Fan and Wen-Rong Fu 982-984 2343
Vertical Tubular Fiow

3}Volatiles Retention as Influenced by Method of Anantha N.R. Kollengode, Milford A. Hanna, 985-989 2591
Addition during Extrusion Cooking and Susan Cuppett
Journal of Food Science Vol. 62, No. 4, Jul-Aug 1997 1997

1{Pecan Qit Recovery and Composition as Affected W.S. Alexander, G.H. Brusewitz, and 152-7166 2882
Dy Temperature, Pressure, and Supercritical N.O. Maness
CO2 Flow Rate

2|Tempering of Chocolate in a Scraped Surface C. Loisel, G. Keller, G. Lecq, B. Launay, 773-780 6271
Heat Exchanger and M. Ollivon

3/Reduction of Fluid Loss from Grapefruit Seagments Robert A. Baker and Robert D.Hagenmaier 789-792 2657
with Wax Microemuisior: Coatings

41 Extrudates of Starch-Xanthan Gum Mixtures Mifford A. Hanna, Rangan Chinnaswamy, 818-820 2848
as Affected by Chemical Agents and Imadiation Darren R. Gray, and Vesselin D. Miladinov
Jotrnal of Food Science Vol. 62, No. 6, Nov-Dec 1997 1997

1}Gas Concenirations in Modified Atmosphere Bulk Michael Ngadi, Anastase Rulibikiye, 1150-1153 2212
Vegetable Packages as Affected by Package Jean-Pierre Emond and Clement Vigneault
Orientation and Perforation Location

2|Mathematical Modeling of the Convective Drying A.G. Ghiaus, D.P. Margaris, and D.G. 1154-1157 1931
of Ffuits and Vegetables Papanikas .

3{Comparison of Spray-drying, Drum-drying and Stephane A. Desobry, Flavia M. Netto 11568-1162 3043
Freeze-drying for B-Carotene Encapsulation and Theodore P. Labuza
and Preservation .

41Color and Cloud Stabilization in Cloudy Apple D.B.Genovese M.P.Elustando and 1171-1182 2201
Juice by Steam Heating During Crushing J.E.Lozano

51High-Pressure-Induced Gel of Sardine (Sardina M. Perez-Mateos and P. Montero 1183-1188 4156
pilchardus) Washed Mince as Affected by Pressure-
Time-Temperature

61Heat Curing of Whey Protein Films K.8. Miller, M.T. Chiang, and J.M. Krochta 1189-1193 3361

7|Extraction and Functional Properties of Barley- B Feral Temelli 1194-1197 3239
Clucar as Affected by Temperature and pH
Transactions of The ASAE (General Edition) Vol. 44, No. 3, May-June 2001 2001

1| Thin-Layer Drying Rates, Stress Cracking, and A. E.Watluns, D. E. Maier 617-622 3308
Digestibility of Selected High-Oil Corn Hybrids

2]Analyzing The Reciving Cperation of Different R. Berruto, D. E. Maier 631-633 4435
Grain Types in A Single-Fit Country Elevator
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3| Thin-Layer Drying of Sweet Potato Chips and D. L. 8. Tan, K. Miyamoto, K. Ishibashi, 669- 2100
Pressed Grate K. Matsuda, T. Satow
Transactions of The ASAE (General Edition) Vol. 45, No. 1, Jan-Feb 2002 2002

1]|Optimizing the Oif ExtractionMater Adsorplion K. V. Milter, M. P. Hojilla-Evangelista, 137-144 3755
Step in Sequential Extraction Processing of Co L. A. Johnson
Transactions of The ASAE (General Edition) Vol. 45, No. 3, May-June 2002 2002

1{The Glass Transition Temperature Concept in Rice A.G. Cnossen, T. J. Siebenmorgen, W. Yang 759-766 4405
Drying and Tempering: Effect on Drying Rate
Transactions of The ASAE (General Edition) Vol. 45, No. 5, Sep-Oct 2002 2002

1|Mndeling Grain Drying as Discharge of an RC S. M. Couto 1445-1454 4925
Electrical Circuit

2|Develapment of a Finite-Element Stored Grain M. D. Montrass, D. E. Maier, K. Haghighi 1455-1464 5493
Ecosystem Model

3| Vvalidation of a Finite-Element Stored Grain D. E. Maier, K. Haghighi 1465-1474 4642
Ecosystem Model

4| Development of Computer Simulation Software for C.-C. Jia, W. Yang, T. J. Siebenmorgen, 1485-1492 3077
Single Grain Kemnel Drying, Tempering, and A. G. Cnossen
Stress Analys

5]Heat Transfer Coefficients During Deep-Fat Frying O.-D. Baik, G. S. Mittal 1493-1500 3208
of a Tofu Disc

Total 1042779
2. MISCELLANEOUS (MN)
Sources Author Year Publisher Pages | Words
Textbooks

11Food Science (Fifth Edition) Norman N. Potter and Joseph H. Hotchkiss 1995{Chapman & Hall All 184402

2|Applied Numerical Methods for Food and Agricultural Prabir K. Chandra and R. Paul Singh 19951CRC Press, Inc. All 65946
Engineers

Joumals

Joumal of Food Process Engineering Vol. 24, No. 4, October 2001 2001

1]A Model for Predicting The Growth of Listeria S.H. Alavi and V.M. Puri and R.H. Mohtar 231-252 4163
Monocytogenes in Packed Whole Milk .
Journal of Food Process Engineering Vol. 24, No. 6, December 2001 2001

1|Effects of Co-Immobilization of Pectinase and Maria E. Carrin, Liliana N. Ceci and Jorge E. 423- 2027
Amylase on Ultrafiltration of Apple Juice Simulate Lozano

2|Removal Kinetics of Bacillus Cereus Spores from Carline Lelievre, Christine Faille and Thierry 3569-381 3778
Stainless Steel Pipes Under CIP Procedure: Benezech
Influence of Soiling and Cleaning Conditions
Journal of Food Process Enginesring Vol. 26, No. 3, July 2002 2002

1|Radio Frequency (RF) Healing of Starch Solutions G.B. Awuah H.S. Ramaswamy and P. 201-224 4817
Under Continuous Flow Conditions: Effect of System Piyasena
and Product Parameters on Temperature Change
Across The Applicator Tube

2[Coaling vath Honey: A Study with Model Solids Bhavesh K. Patel and Suvendu Bhattacharya 225- 1698
Journal of Food Science Vol. 61, No. &, Sep-Oct 1996 1996

t{Method to Determine Partition Coefficient of Organic R. Gavara, R.J. Hemandez, and J. Giacin 947-952 4993
Compounds in Waler/Polystyrene Systers
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2}Mathematical Model for Perforation Effect on Svetiana Fishman, V. Rodov, and S. Ben- 956-961 4617
Oxygen and Water Vapor Dynamics in Modified- Yehoshua..
Atmosphere Packages
3|Electronic Sensing of Aromatic Volatiles for Quality Jameg E. Simon, Amots Hetzroni, Bruce 967-969 2598
Sorting of Blueberries Bordelon, Gaines E. Miles, and Denys J.
Charles
4]Color and Oxidative Rancidity of Gamma and S.E. Luchsinger, D.H. Kropf, C.M. Garcia 1000-1005 4206
Electron Beamirradiated Boneless Pork Chops Zepeda, M.C. Hunt, J.L. Marsden, E.J. Rubio
Canas, C.L. Kastner, W.G. Kuecker, and
T.Mata
§|Phosphate and Modified Beef Connective Tissue S.J. Ellert, RW. Mandigo, and $.5 Sumner R 1006-1011 4248
Effects on Reduced Fat, High Water-added
Frankfurters )
6|Amperometric Biosensor for Total Histamine, Keith B. Male, Pierre Bouvrette, John H.T. 1012-1016 066
Putrescine and Cadaverine using Diamine Oxidase Luong, and Bernard F. Gibbs
Joumal of Food Science Val. 62, No. 4, Jui-Aug 1997 19897
1|Preparation of Casein Films by a Modified Wet A, Frinautt, D.J. Gallant, B. Bouchet and 744-747 2592
Spinning Process J.P. Dumont
2|Evaluating Previous Thermal Treatment of Chicken H. Chen and B.P. Marks 753-756 2398
Patties by \isible/Near-Inirared Spectroscopy
3}Fat Bloom and Chocolate Structure Studied by C. Loisel, G. Lecq, G. Ponchel, G. Keller, 781-788 5945
Mercury Porosimetry and M. Ollivon
4|Histological Changes in High-Pressure-Frozen Carrots M. Fuchigami, K. Miyazaki, N. Kato, and 809-812 1698
Teramoto
5|Modified Soy Proteins with Improved Feaming and L. Were, N.S. Hettiarachchy, and U. 821-823 2191
Water Hydration Properties Kalapathy
6{Process Optimization for Soft Tofu M.C. Shih, H.J. Hou, and K.C. Chang 833-837 30588
Journal of Food Science Vol. 62, No. 6, Nov-Dec 1397 1997
1|Method to Measure Microwave-Induced Toughness R. A. Miller and R. C. Hoseney 1202-1210f 2314
of Bread
2| Low Frequency Uitrasonics for Texture M. Nieisen and H.J. Martens 1167-1170 2847
Measurements in Cooked Carrots (Daucus carota L.) .
3}Pork Skin Connective Tissue Gel Utitization in W. N. Osburn, R W, Mandigo, and K.M. 1176-1182 4451
Reduced-Fat Bologna Eskridge
Transactions of The ASAE (General Edition) Vot. 44, No. 4, Jul-Aug 2001 2001
1]A Method to Detect Peanut Off-Flavors Using An G. S. Osborn, R. E. Lacey, J. A. Singleton 929-938 6296
Eletronic Nose
2|Non-Destructne Detection of Peanut Off-Flavors G. 8. Osborn, R. E. Lacey, J. A. Singleton 933-944 3688
Using An Electronic Nose
Transactions of The ASAE (General Edition) Vol. 45, No. 2, Mar-Apr 2002 2002
1|Removal of Fiber from Distillers Dried Grains with V. Singh, R. A. Moreau, K. B, Hicks, R. L. 389- 2477
Solubles(DDGStolncreaseValue Belyea, C. H. Staff
Transactions of The ASAE (General Edition) Vol. 45, No. 3, May-June 2002 _
1{A Study of Rice Fissuring by Finite-Element Simuiation C.-C. Jia, W. Yang, T. J. Siebenmorgen, R. C. 741750 2R79
of Internal Stresses Combined with High-Speed Bautista, A. G. Cnossen
Microscopy Imaging of Fissure Appearance
2|4 Procedure for Testing Padding Matenials in Fruit F.J. Garcia-Ramos, P.Barreire, M. Ruiz 751-758 3930
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Packing Lines Using Multiple Logistic Regression

Regression, J. Ortiz-Canavate, J. Gil-Sierra,

and |. Homer
Transactions of The ASAE (General Edition) Vol. 45, No. 5, Sep-Oct 2002 2002
1|Technical Note: Z. Sun, W. Yang, T. J. Siebenmorgen, 1501-1504 2053
Using Dynamic Shrinkage Tests to Study Fissure A. M. Stelwagen, C. Jia, A. G. Cnossen
Pro.pa_qation in Rice Kemels
2]Response of Polymer Membranes as Sensing Y. M. Bae, S. I. Cho 1511-1518 3654
Elements for an Electroric Tongue
Total 344127
3. PHYSICAL PROPERTIES (FP)
Sources Author Year Publisher Pages Wards
Textbooks
1|Engineering Properties of Foods M.A.Rag ans S.S.H. Rizvi 1995 [Marcel Dekker, Inc. All 102618
(Second Edttion, Revised & Expanded)
2{Physical Properties of Foods and Food Processing M.J. Lewis 1987} Ellis Horwood All 106444
Systems
Joumal
Journal of Food Frocess Engineering Vol. 24, No. 4, October 2001 2001
1}Rheolagical Properties and Fluid Dynamics of J. Telis-Romerd, RA.F. Cabral, A.L. Gabas, 217-230 3106
Coffee Extract and V.R.N. Telis
2|Pecan Texture As Affected By Moisure Content Before B.B. Surjadinata, G.H. Bruse Witz and D.D. 253-272 3279
Freezing and Thawing Rate Bellmer
Joumal of Food Process Engineering Vol. 24, No. §, November 2001 2001
1{Thermal Properties of Radish and Alfalfa Seeds J.Yang and Y. Zhao 281-314 4242
2|Application of WLF and Arthenius Kinetics to Rheology K.LM. Al-Malah, B. Abu-Jdayil, S.Zaitoun, 341- 2289
of Selected Dark-Colered Honey and AA-Majeed Ghzawi
Journat of Food Process Engineering Vol. 25, No. 1, Aprit 2002 2002
1{Rheological Characterization of Carboxymelhylc'ellulose A.E. Vais, T.K. Palazogiu, K.P. Sandeep, and 41-62 3483
Solution under Aseptic Pracessing Conditions C.R. Daubert
Journal of Food Precess Engineering Vol. 25, No. 2, May 2002 ' 2002
11A Predictive Model! for Thermal Conductivity of An C.M. Sabliov and D.R. Heldman ) 91-108 3453
Intermediate Moisture Granular Food
Joumal of Food Science Vol. 61, No. 5, Sep-Oct 1996 1996
1|Mechanical and Batrier Properties of Edible Chitosan B.L.Butler, P.J. Vergano, R.F. Testin, J.M. 953-955 2577
Films As Affected By Composition and Storage Bunn, and J.L. Wiles
2|Rheological, Thermal and Microstructural Properties of J.M. Aguilera and E. Rojas 962-3966 3565
Whey Protien-Cassava Starch Gels
31Gloss Properties and Surface Morphology Relationships G. Ward and A. Nussinovitch 973-977 2960
of Fruits
41Thermomechanical Changes during Reheating Pizza E. Vittadini, X.J. Chen, and P. Chinachoti 990-994 3203
Shells As Related to Heating Method
5|Microstructure Chianges in Wneat Flour Tortillas during C.M. McDonough, K. Seetharaman, 995-999 3295
Baking R.D. Waniska, and L.W. Rooney
Journal of Food Science Vol. 62, No. 4, Jul-Aug 1997 1997
1|Rheology of Full-Fat and Low-Fat Cheddar Cheeses As L. Ma, M.A. Drake, G.V. Barbosa-Canovas, 748-752 2901
Relaed to Type of fat Minetic and B.G. Swanson
2{Microstructure of Yolk from Fresh Eggs By Improved M. Mineki and M. Kobayashi 7157-761 3156

oI

O

b




Method
3]Thin Film Rheology and Tribology of Chocolate G. Luenéb. M. Tsuchiya, M. Heuberger, and 167-772 4328
J. Israefachvifi
4|Color and Finmness Classification of Fresh Market H. Pastemak, I. Shmulevich, D. Rachmani, 793-796 3197
Tomatoes D. Guedalia, S. Grinberg, and E. Fallik
§|Structural Changes Related to Texture of Pre-Peeled G.M. Sapers, P.H. Cooke, A.E. Heidel, S.T. 797-803 3782
Potatoes Martin, and R.L. Miller
6|High-Pressure-Freezing Effects on Textural Quality of N. Kate and A. Teromoto 804-808 2718
Carrots
T1Rheological Properties Including Tensile Fracture Stress H. Liu, J.Qi, and K. Hayakawa 813-815 2310
of Semolina Extrudates Influenced by Moisture Content
81Yield and Textural Properties of Soft Tafu As Affected By H.J. Hou, K.C. Chang, and M.C. Shih 824-827 3325
Coagulation Method
${Structural and Textural Changes in Kinu-Tofu Due to M. Fuchigami and A. Teramoto 828-832 2205
High- Pressure- Freezing
10|Textural and Microstructural Changes in Frozen Stored P.Montero, M.A Marti de Castro, M.T.Solas, 838-842 2960
Sardine Mince Gels and M.C. Gomez-Guillen
Joumal of Food Science Vol. 62, No. 6, Nov-Dec 1997 1997
1]Standardized Failure Compression Test of Protein Gels C.M.Lee, |. Filipt, Y. Xiong, D. Smith, J. 1163-1166 2335
from a Collaborative Study Regenstein, S. Damodaran, C-Y. Ma, and
Z.U. Haque
2|Garlic Effects on Dough Properties RA. Miller, R.C. Hoseney, E. Graf, and 1198-1201 2458
J.Soper
Transactions of The ASAE (General Edition) Vol. 44, No. 8, May-June 2001 2001
1]A New Method for Determining Apparent Density and I. H. Oh, 8. H. Jo, K. 8. Rhim 651-654 1372
Void Fraction in A Tobacco Colume
Transactions of The ASAE (General Edition) Vol, 44, No. 4, Jul-Aug 2001 2001
1]Color Change Modei for Broccoli Packaged in Polymeric Y. Ishikawa, T. Hirata 923-928 2333
Films
2| Themal and Mechanical Properties of Poly(Lactic Acid) T. Ke, X. Sun 945- 4483
and Starch Blends with Various Plasticizers
Transactions of The ASAE (General Edition) Vol. 45, No. 1, Jan-Feb 2002 ) 2002
1[Dielectric Properties of Dehydrated Apples as Affected H. Feng, J. Tang, R. P. Cavalieri 129-136 3651
by Moisture and Temperature
2|Effect of Deformation Rate and Moisture Content on the G. F. Kamst, C. Bonazzl, J. Vasseur, J. J. 145-152 3998
Mechanical Properties of Rice Grains Bimbenet
3| Dimensional and Density Data for Seeds of Cereal Grain_ S. O. Nelson 165-170 2795
and Other Crops '
Transactions of The ASAE (General Edition) Vol. 45, No. 2, Mar-Apr 2002 2002
1iMoisture Adsorption Characteristics of Wheat and Barley M. E. Casada 361-368 4485
Transactions of The ASAE (Gerieral Edition) Vol. 45, No. 3, May-June 2002 2002
1[Analysis of Dielectric Properties of Rice Vinegar and Sake F.Tanaka, K. Morita, P. Mallikarjunan, 733-740 2729
Y-C. Hung, G. O. I. Ezeike
2{Water Adsorption Isotherms of Freeze-Dried Thna Meat M. S. Rahman, S. S. Sablani, M. H.AlI-Ruzeigqi, 767- 2492
. N. Guizani
Transactions of The ASAE (General Edition) Vol. 45, No. §, Sep-Oct 2002 2002
1{Effect of Moisture Content and Power Input on Thermal S. V. Itwange, J. C. Igbeka 1475-1478 2360
Conductivity of African Yam Bean (Sphenostylis
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stenoearpa)

A.Tagawa, Y. Muramatsu, T. Nagasuna,

2|volume Change of Kidney Beans Soaking in Water 1505-1510] 3235
T. Kasai, M. flimoto, S. Murata
Total 314138
4. FOOD PROCESSING (FP)
Sources Author Year Publisher Pages | Words
Textbooks
11Food Processing Technology Principles and Practice P. J. Fellows 1998 |Woodhead Publishing Al 99827
Limited
2|Principles of Food Processing Dennis R. Heldman, Richard W. Hartel 1997 Jinternational Thomsom All 77698
Publishing
Total, 177526
5. FOOD PLANT DESIGN (FPD)
Sources Author Year Publisher Pages | Words
Textbooks
11Plant Design and Economics for Chemical Engineers Max S. Peters and Kiaus D. Timmerhaus 1991 |McGraw-Hill, Singapore 1-136 41295
(Forth Edition)
2{Plant Layout and Material Handling (Third Edition) James M. Apple 19771{John Willey & Sons, inc. All 109372
Journals
Joumal! of Food Science Vol. 61, No. §, Sep-Oct 1996 1996
1]Pilot Scale Dealcoholization of Wine by Extraction A. Antonelli, A. Camacini, N. Marignetti, and 970-972 1061
with Solid Carbon Dioxide N. Natali
Total 161728
6. QUALITY CONTROL (QC)
Sources Author Year Publisher Pages | Words
Textbooks
1{Guide to Quality Management Systems for the Ralph Early 1995 Blackie Academic & All 75827
Food Industry Professional
2] Statistical Quality Design and Control (Contemporary Richard E. DeVor, Tsong-how Chang, and 1992 |Macmilian Publishing All 184556
Concepts and Methods) John W. Sutherland company
Joumnals
Transactions of The ASAE (General Edition) Vol. 45, No. 1, Jan-Feb 2002 2002
1 Fuzzy Logic Control of Whole Milk Powder Processing A. B. Koc, P. H. Heinemann, G. R. Ziegler, 153-164 4364
» W. B. Roush
Transactions of The ASAE (General Edition) Vol. 45, No. 2, Mar-Apr 2002 2002 )
11Kemel Handling Performance of an Automatic Grain Y.-N. Wan 369-378 4936
Quality Inspection System-
2{Rice Quality Classification Using an Automatic Grain Y-N. Wan, C.-M. Lin, J.-F. Chiou 379-388 4660
Quality Inspection System
Total 274343
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APPENDIX 2

Title Author Year Publisher Subject Insititute Codse
1|Applied Numerical Methods for Food and Chandra, P.K. and Singh, RP. 1995|CRC Press, Inc. Boca Raton. Calculation in Food Engineering(604351) CM.U/Agro-Industry 01
Agricultural Engineers . .
2|Numerical Methods for Engineers and Scientists Hoffman, J.D. 1993|McGraw-Hill, New York Calculation in Food-Engineering{604351) CM.U/Agro-Industry 01
3|Applied Mathematics in Chemical Engineering Mickey. H.s., Sherwood, T.S. 1957 McGraw-Hill, New York Calculation in Food Engineering(604351) CM.U/Agro-Industry 01
and Reed, C.E. A
4|Applied Mathematics and Modeling for Ric, R.G. and Do, D.D. 1995]Jonh Wiley & Sons Calculation in Food Engineering(604351) CM.U/Agro-Industry 01
Chemical Engineering
5* Simple and Twin-screw Extruders in Food Processing |Dziezak, J.D. 1989|Food Technology, Aprit P. 164-174 Extrusion Technology(604441) CM.U/Agro-industry 02
6|The Technology of Extrusion Cooking Frame, N.D. 1994|Chapman&Hall Extrusion Technology(604441) CM.U/Agro-Industry 02
7™ Extrusion Processing of Foods Harper, J.M. 1978{Food Technology. July P. 67-76 Extrusion Technology(604441) CM.U/Agro-Industry 02
8|Extrusion of Foods (Vol 1 and Vol 2) Harper, J.M. 1981|CRC Press, Inc. Extrusion Technology(604441) CM.U/Agro-Industry 02
g|Extrusion Cooking Mercier, C., Linko, P. 1989|AACC., Inc Extrusion Technology(604441) CM.U/Agro-Industry 02
: and Harper, J.M.
10 m:mém3:35«::3:at.ﬁ::qu:az:d@s%::qqz ATes Nushguns 2537|ganAnduaiumalulad A,_.sm-&_LE Food Engineering Process Control(604431) {CM.U/Agro-Industry 03
11]|Automation in The Food Industry C. A. Moore 1991 |Blackie, New York Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
12|Automatic Process Control Johnson, Ernest F. 1967 [McGraw-Hill, New York Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
13]|Process Modeling Simulation and Control Luyben, Williem L. 1990{McGraw-Hill, Singapore Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
for Chemical Engineers
14|Process Control:Designing Processes and Martin, T.E. 1995{McGraw-Hill, New York Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
Control System for Dynamic Performance
15|Industrial Process Control Systems Patrick, Dale R. 1979|Parentic Hall Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
16|Advanced Process Control Ray W. Harmon 1940|McGraw-Hill, New York Food Engineering Process Oozﬁ_‘o_aoiw: CM.U/Agro-Industry 03
17|Practical Process Control Seal, A. M. 1998|Wiley, New York Food Engineering Process Control(604431) |CM.U/Agro-Industry 03
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18|Process Control System Shinskey, F.G. 1988 |McGraw-Hill, Singapore Food Engineering Process Cantroli604431) |CM.UiAgro-Industry 03
19{Plant Design and Economics for Chemical Engineers |{Peter. Max and Timmerhaus. K. 1981{McGraw-Hill, New York Food Plant Design(604422) CM.U/Agro-Industry G4
20{Engineering Economy (9th Edition) DeGarmo, E.P., Sullivan W. G. 1993 |New York:Macmilan Food Plant Design(604422} ChL.U Agro-Industry ded
and Bontadelli, J.A.
21{Plant Design and Economics for Chemical Peter, Max and Timmerhaus, K. 1981 |McGraw-Hill, New York Food Plant Design(604422) CM.U/Agro-Industry 04
Engineer ;(4th Edition)
22|Engineering Economy Thuesen, G.J. and Fabrycky, W.J.| 1993|Prentice Hall Food Plant Design(604422) CM.U/Agro-Industry 04
23|Systematic Methods of Chemical Process Design Biehler, L.T., Grossman, I.E. 1997 |Prentice Hall Food Plant Design(604422) CM.U/Agro-Industry 04
and Waterberg, A. W.
24|Economics of Food Processing in the United States McCorkie, C.O., Jr. 1988|Academic Press Food Plant Design(604422) CM.U/Agro-Industry 04
25|Engineering Economy (3th Edition) Blank, L. T. and Tarquin, A.J. 1989|McGraw-Hill, New York Food Plant Design(604422) CM.U/Agro-Industry 04
26{Economics of Food Processing Greig, W.S. 1971|AVI Publishing Co. Food Plant Design(604422) CM.U/Agro-Industry 04
271Stoichimetry(2th edition) Bhatt, B.L and Vora, S.M. 1989|McGraw-Hill, New York Food Process Engineering | (604312) CM.U/Agro-Industry 05
28|Fundamentals of Food Engineering (3rd Edition) Charm, S.E. 1978|AV! Publishing Co. Food Process Engineering | (604312) CM.U/Agro-Industry 05
28|Principles of Unit Operations Foust, A.S., Wenzel, L.A., Clump, 1980|Jonh Wiley & Sons Food Process Engineering | (604312) CM.U/Agro-industry 05
30|Chémical Engineering for The Food Industry Fryer, P.J., Phle, D.L. and Rielly, 1997 |Chapmané&Hall Food Process Engineering | (604312) CM.U/Agro-Industry 05
C.D.
31|Basic Principles and Calculations in Himmelblau, D.M. 1996|Prentice Hall Food Process Engineering | (604312) CM.U/Agro-Industry 05
Chemical Engineering (6th edition)
32|Fluid Flow for Chemical Engineer Holland, F.A. and Bragg. R. 1995 Food Process Engineering | (604312) CM.U/Agro-Industry 05
33|Unit Operations of Chemical Engineering McCabe, W.L. et al. 1985|McGraw-Hill, Singapore Food Process Engineering | (604312) CM.U/Agro-industry 05
34|Unit Operations of Chemical Engineering McCabe, W.L. et al. 1993}McGraw-Hill, New York Food Process Engineering | (604312) CM.U/Agro-Industry 05
35| Unit Operations Handbook McKetta, J.J. 1993|Marcel Dekker, Inc., New York Food Process Engineering'l (604312) CM.U/Agro-Industry 05
36|Applied Fluid Mechanics (4th Edition) Mott, R.L. 1994{Macmilan Publishing Company, U.S.A|Food Process Engineering | (604312) CM.U/Agro-Industry 05
37|Handbook of Separation Techniques for Schweitzer, P.A. 1997 |McGraw-Hill, New York Food Process Engineering | (604312) CM.U/Agro-Industry 05
Chemical Engineers
38}Introduction to Food Engineering (2nd Edition) Singh, R.P. and Heldman, D.R. 1983}Academic Press. Inc. U.S.A. Food Process Engineering | (604312) CM.U/Agro-Industry 05
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Fundamental of Food Process Enginee

(2nd Edition;

Toledo, R.T.

o0 G oplic.

1991

Chapmané&Hall

Prenlicn-

Food Process Enginsering | (8043

i Process Engir

CALU Agro-Indust,

CRLU A o-Indust .

41|Fluid Mechanics (8th edition) Steere. V.L.. Wylie, E.B. 1985{McGrawvs-Hill, New York Food Process Engineering 1 (604312} CM.U:Agro-Industiy 0z

42|Pumps far Chemical Processing McGuire, J.T. 1990|Marcel Dekker, Inc., New York Fodd Process Engineering | (604312} CM.UAgro-Industry 05

43[{Pump Characteristics and Applications Volk, M.W. 1996|Marcel Dekker, Inc., New York Food Process Engineering | (604312) CM.U/Agro-Industry 02

44|Pump Handbook (3th Edition) Karassik, .J. 2001 |McGraw-Hill, New York Food Process Engineering | (604312) CM.U/Agro-Industry 05

46|7AINTTUDIUNT LA 1 g E%_azw.e 2535|NMAITIAINTTHAINNT Food Process Engineering Il (604411) CM.U/Agro-Industry 06

ANLARATUNITHINGAT N1 lua

47|Fundamentals of Food Engineering Charm, S.E. 1978|Westport,Connecticut, USA Food Process Engineering Il (604411) CM.U/Agro-Industry 06

48| Unit Operations in Food Processing (2nd Edition) Earle, R.L. 1983|Pergamon Press, Elmsford, New York [Food Prqaess Engineering Il (604411) CM.U/Agro-Industry 06

49|Principles of Unit Operations (2nd Edition) Foust, A.S., Wenzel, L.A., Clump, | 1880|Jonh Wiley & Sons Food Process Engineering 11 (604411) CM.U/Agro-Industry 06

C.W., Manus L., and Anderson, L.

50|Handbook of Food Engineering Heldman, D.R. and Lund, D.B. 1992|Marcel Dekker, Inc., New York Food Process Engineering Il (604411) CM.U/Agro-Industry 06

51|Process Engineering in Biotechnology Jackson, a.T. 1991|Prentice Hall Food Process Engineering Il (604411) CM.U/Agro-Industry 06

52 _uw<m_om_ Properties of Foods and Food Processing Lewis, M.J. 1936 Eoon:mma,occ_mm:mzo L_td. Food Process Engineering 1! (604411) CM.U/Agro-Industry 06
Systems

53|Chemical Process Analysis Luyben, W.L. 1988|Prentice Hall Food Process Engineering Il (604411) CM.U/Agro-Industry 06

54|Unit Operations of Chemical Engineering McCabe, W.L. et al. 1985|McGraw-Hill, Singapore Food Process Engineering Il (604411) CM.U/Agro-Industry 06

55|Chemical Engineers'Handbook (5th Edition) Perry, R.H., et al. 1973|McGraw-Hill, Tokyo Food Process Engineering Il (604411) CM.U/Agro-Industry 06

56|Chemical Engineering Reference Manual for Robinson R.N. 1996 | Professional Publication, Inc. Food Process Engineering [l (604411) CM.U/Agro-Industry 06
the PE Exam { 5th Edition)

57 lIntroduction to Food Engineering( 3th Edition) Singh R.P. and Dennis R. Heldma | 2001{Academic Press. Inc. U.S.A. Food Process Engineering |1 (604411) CM.U/Agro-Industry 06

58|Distillation:Principle and Practice Stichimair J.G. and J.R.Fair 1998|Jonh Wiley & Sons Food Process Engineering Il (604411) CM.U/Agro-Industry 06

59|Fundamentals of Food Process Engineering Toledo, R.T. 1991}Chapman&Hail Food Process Engineering [l (604411) CM.U/Agro-Industry 06
(2rid Edition)

60|Handbook of Food Engineering Practice Valentas, K.J., Rotstein, E. and 1997|CRC Press, New York. Food Process Engineering Il (604411) CM.U/Agro-Industry 06




Singh.

61}Principles of Unil Operalions AS. Foust el al. 1980(|Jonh Wiley & Sons Food Process Engineering 11l (6014 CMhLU Agro-industr

62| Transport Processes and Unit Operations C.J. Gezankoplis 1843 |Prentice-Hall. Inc.. Nevs York Food Process Engingering Ci .

63|Unit Operations Handhook J.J. McKelta 1993{Marcel Dekker, Inc., New York. Food Process Engineering IIl (604412} CM.UiAgro-Industry a7

64{Mass Transfer Operations R.E. Treyhal 1968 McGraw-Hill, New York Food Process Engineering Il (604412} CM.U-Agro-Industry iy

65|Biochemical Engineering and Biotechnology Atbinson, B. and Mavituna, F. 1991|M, Stockton Press. Food Processing Equipment(604414) CM.U/Agro-Industry 08
Handbook (2nd edition}

66{Biochemical Engineering Fundamentals (2 nd Edition) (Bailey, J.E. and Ollis, D.F. 1986|McGraw-Hill,Singapore Food Processing Equipment(604414) CM.U/Agro-Industry 08

67" Single and Twin-Screw Extruders in Fodd Processing {Dziezak, J.D. 1989|Food Technology, April P. 164-174 Food Processing Equipment(604414) CM.U/Agro-Industry 08

68| The canning of Fish and Meat Footitt, R.J. and Lewis, A.S. 1995|Blackie, New York Food Processing Equipment(604414) CM.U/Agro-Industry 08

69|The Technology of Extrusion Cooking Frame, N.D. 1994 |Chapman&Hall Tood Processing Equipment(604414) CM.U/Agro-Industry 08

70|Canned Foods Principles of Thermal Process Control  |Gavin, A. m_”_a Weddig, L.M. 1995|The Food Processor Institute; Food Processing Equipment(604414) CM.U/Agro-Industry 08
Acidification and Container Closure Evaluation New York

71* Extrusion Processing of Foods Harper, J.M. 1978|Food Amo::o_o@u.\_ July P.67-76 Food Processing Equipment(604414) CM.U/Agro-Industry 08

72|Extrusion of Foods Harper, J.M. 1981|CRC Press Inc. Food Processing Equipment(604414) CM.U/Agro-Industry 08

73| Thermal Processing of Packaged Foods Holdsworth, S.D. 1997|Blackie, New York Food Processing Equipment(604414) CM.U/Agro-industry 08

74|Bioprocess Engineering Systems Equipment and Lyderson, B.K., N.A.D'elia 1994|Jonh Wiley & Sons Food Processing Equipment(604414) CM.U/Agro-Industry 08
Facilities and K.L. Nelson.

75|Food Pakaging and Preservation Mathlouthi, M 1994 |Blackie, New York Food Processing Equipment(604414) CM.U/Agro-Industry 08

76{Extrusion Cooking Mercier, C., Linko, P. 1989|AACC., Inc Food Processing Equipment(604414) CM.U/Agro-Industry 08

and Harper, J.M.

77|Bioprocess Technology:Kinetics and Reactors Moser, A. 1988 Springer-Verlag,New York Food Processing Equipment(604414) CM.U/Agro-Industry 08

78]Laboratory Manual for Food Canners and Processors [National Canners Association 1978[The AVI Publishing Co., Ltd Food Processing Equipment(604414) CM.UrAgro-Industry 08
Vol. 2 : Analysis, Sanitation and Statistics Reserch Laboratories

79|Principles of Fermentation Technology (2nd Edition)  [satanbury, P.F., whitaker, A. 1985|Pergamon Press, Elmsford, New York |Food Processing Equipment(604414) CM.UsAgro-Industry 08

and S.J. Hall
80|Bioreaction Engineering, Vol.2 :Characteristic Schugerl, K. 1991|Jonh Wiley & Sons Food Processing Equipment(604414) CM.U/Agro-Industry 08
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84|Bioseparation and Bioprocessing Subramanian, G. 1998{Weinheim;New York:Wiley-VCH Food Processing Equipment(604414: CM.U Agro-Industry Gg
85|Bioseparation Processes in Foods Singh, R.P. and Rizvi, S.S.H. 1995|M. Dekker Food Processing Equipment(604414) CM.U/Agro-Industry 08
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BT  |Bioprocess Engineering Il CMU Agro-Industry
BT  |Bioprocess Engineering I KMUTT Eng.
BT |Advanced Biotechnology KMUTT Eng
BT |Food Bioprocess Technology ATT SERD
BT |Biochemistry I KU Agro-Industry
BT  |Principles of Biology KU Agro-Industry
BT |wiiEsWand 1 KMITL Agro-Industry
BT |qadnananiiold KMITL Agro-Industry
BT (iliauvied 1 KMITL Agro-Industry
BT |dnilidedy KMITL Agro-Industry
BT  {General Microbiology KU Agro-Industry
BT  |General Physics I KU Agro-Industry
BT  |General Physics I KU Agro-Industry
CE  |Membrane Technology CMU Agro-Industry
CE (Membrane Technology KMUTT Eng
CE  {Biochemical Engineering KMUTT Eng.
CE  |general Chemistry KU Agro-Industry
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FE  |\naidnultlsunsunndiranssautlsglanuns KMITL Agro-Industry
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FE Food Plant Design CMU Agro-Industry
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FE  |n1rauanuazmlsslanuns MIU  |Eng &Agro-Industry
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TFE Fundamental Food Processing KU Agro-Industry

FE Food Processing KU Agro-Industry

FE  |Food Processing Technology KU Agro-Industry

FE Calculation in Food Engineering CMU Agro-Industry

FE Mathematical Methods in Food Engineering KMUTT Eng.

FE Measurement and Instrumentation in Food Processing KMUTT Eng,
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FE  |auilBinsnignnasdadan KMITL Agro-Industry

FE Engineering Properties of Food Materials KMITL Eng

FE Quality Control in Food Industry KU Eng.

FE  |NMPALANARNWNARALMANUIS KMITL Agro-Industry

FE Quality Contro! in Food Industry | KMITL Eng

FE Food Quality Assurance KU Agro-Industry
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FE Mechanics of Food Packaging Machinery KU Eng.

FE Principles of Food Engineering KU Eng. .

FE Principles of Heat Transfer in Food Industry KU Eng,
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Unit Operations in Food Engineering I

FE KU Eng.

FE Unit Operations in Food Engineering I KU Eng,

FE Principle of Food Engineering RIT Eng. &Agro-Tech
FE Unit Operations in Food Engineering 1 RIT Eng. &Agro-Tech
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FE Processing Equipment in Food Industry 1 RIT Eng. &Agro-Tech
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FE  |wielfu@nasasnsenaiuns 3 MJU  |Eng &Agro-Industry
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FE Food Process Engineering IIT CMU Agro-Industry
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FE Extrusion Technology CMU Agro-Industry

FE Freeze Drying Technology CMU Agro-Industry

FE Food Engineering I KMUTT Eng.

FE ¥ood Engineering 1T KMUTT Eng,

FE Food Process Engineering KMUTT Eng,

FE Food Process Equipment and Energy Supplies KMUTT Eng.

FE  |Food Process Engineering I AIT SERD

FE Food Process Engineering IT AIT SERD

FE ms*m_ls*ga_lawmﬁmﬁu KMITL Agro-Industry

FE  [V8NA19LISeq KMITL Agro-Industry

FE |drqnssuurlsgiianvng 1 KMITL Agro-Industry

FE  |3ranssautlssaning 2 KMITL Agro-Industry

FE Unit Operations in Food Engineering I KMITL Eng

FE Unit Operations in Food Engineering 11 KMITL Eng

FE Food Engineering I KU Agro-Industry
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FE Food Engineering I11 KU Agro-Industry
FE Food Processing KMITL Eng
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FT Microbiology in Food Industry RIT Eng. &Agro-Tech
FT Food Chemistry RIT Eng. &Agro-Tech
FT  |q8i9nenainns KMITL Agro-Industry
FT  |Ada1uns KMITL Agro-Industry
FT  |Food Chemistry KMITL Eng

FT Food Microbiology KMITL Eng

FT  |Food Science Concepts I KMUTT Eng.

FT  |Food Science Concepts I KMUTT Eng,

FT Postharvest Technology of Cereals AIT SERD

FT  |Postharvest Technology of Fruits and Vegetablés AIT SERD

FT Food Plant Sanitation KMITL Eng

FT  |Food Plant sanitation KO Agro-Industry
FT  |Principles of Food Technology RIT Eng, &Agro-Tech
FT mw@,ﬁméﬁuﬁmﬁumm? MIU  |Eng &Agro-Industry
ET Processing Effects on Food Quality AlT SERD

IE Engineering Economy KU Eng.

IE Engineering Economy RIT Eng. &Agro-Tech
IE Engineering Economics KMITL Eng

IE Industrial Waste Treatment 3 KMUTT Eng.

IE Industrial Pollution Control and Waste Treatment KMITL Eng

IE Engineering Planning and Management RIT Eng. &Agro-Tech
IE  [A99ANITNINIFInNsTs MJU  |Eng &Agro-Industry
IE Manufacturing Process RIT Eng. &Agro-Tech
ME  |Geometric Modeling for Mechanical Engineering Application Xu Eng.
ME  |Measurements and Instrumentations RIT Eng. &Agro-Tech
ME  |Measurement and Instrumentation KMITL Eng

ME  |Engineering Mechanics II KU Eng.
ME  |Fluid Mechanics Kua Eng.
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ME  |Machine Design I KU Eng.

ME  |Materials for Engineers KU Eng.

ME  |Mechanics of Solids KU Eng,

ME  [Thermodynamics [ KU Eng.

ME  |Thermodynamics IT Xu Eng,

ME Machine Design 1 RIT Eng. &Agro-Tech
ME  |Heat and Mass Transfer RIT Eng. &Agro-Tech
ME  |Hydraulics and Pneumatics RIT .Eng. &Agro-Tech
ME |WAANGASIAINSTN MJU | Eng &Agro-Industry
ME [nsanenAauiau MIU  |Eng. &Agro-Industry
ME mqnﬁmdlﬁ?ﬂﬁnma MIU  |Eng &Agro-Industry
ME  [mseenuuiieieddngna 1 MIU  |Eng &Agro-Industry
ME  |Intermediate Transport Phenomena I KMUTT Eng.

ME  |Intermediate Transport Phenomena II KMUTT Eng.

ME |waflulauniing KMITL Agro-Industry
ME  |[nesemlasudn arsdetiasing KMITL Agro-Industry -
ME  (maluladinseana KMITL Agro-Industry
ME  |Thermodynamics KMITL Eng

ME  |Fluid Mechanics KMITL Eng

ME  |Solid Mechanics KMITL Eng

ME  |Heat and Mass Transfer KMITL Eng

ME  |Machine Design KMITL Eng

ME  |Fans, Pumps and Compressors KMITL Eng

ME  |Power Plant Engineering KMITL Eng

ME  |Materials Science for Engineers KU Agro-Industry
ME  (Engineer in Mechanics I KU Agro-Industry
ME  |{Engineer in Mechanics II KU Agro-Industry
ME  |Thermodynamics 1 KU Agro-Industry
ME  |Thermodynamics II KU Agro-Industry
ME  |Refrigeration I KU Eng.

ME  [Refrigeration RIT Eng. &Agro-Tech
ME  |Refrigeration and Air Conditioning KMITL Eng
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OE |Introduction to Computer Programming RIT Eng. &Agro-Tech

OE Yy dmsmanfinmasiaiy KMITL Agro-Industry

OE [Introduction to electrical Engineering KU Eng,

oF |walula@ln#n KMITL Agro-Industry

OE |Introduction to Electrical Engineering Ku Agro-Industry

OE |Applied Probability and Statistics for Engineers KU Eng.

OE |Engineering Mathematics I KU Agro-Industry

OE |Engineering Mathematics I KU Agro-Industry

OE  |Engineering Mathematics III KU Agro-Industry

OE [|gunsalusznnsianndAanssd MIU  |Eng &Agro-Industry

OF |nsmaumseunadioaliitiuazaia Angaling MJU  |Eng &Agro-Industry

OE |Arqnssupansilaenie MIU  |Eng &Agro-Industry
* PUNEILUB)

BT = #una94In14 Bio Technalogy

CE = yanmag1n14 Chemical Engineering

FE = uiamasnng Food Engineering

FT = “unagn1e Food Technology

IE = unesna Industrial Engineering

ME =unamasnn1e Mechanical Engineering
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APPENDIX 4

ANPIURAINIPAANRUITEREINAIUNIAIEN Food Engineering
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&\/IN(Computer) msouTdsunsumadmanssuutlsgalenms KMITL | Agro-Industry
&\/IN (Computer) bomputen'sed Food Engineering Operations KMITL Eng

(Computer) {Food Process Engineering Computations AIT SERD
F\/IN(Conu*OI) rAutomatic Control in Food Industry KMITL Eng
MN(Control) f‘\utomatic Control in Food Manufacturing Processes KU Eng.
MN(Control) Food Engineering Process Control CMU Agro-Industry
MN(Energy) Energy Management for Food Engineering KU Eng.
MN(Energy) Material and Energy Balances in Food Engineering CMU Agro-Industry
&\/IN(Mathematics) Calculation in Food Engineering CMU Agro-Industry
HVIN (Mathematics) E\/Iathematical Methods in Food Engineering KMUTT Eng,
MN(Measurement) pnasinnsdauaznis insasiontaiaans susms KMITL | Agro-Industry
MN(Measurement) Measurement and Instrumentation in Food Processing, KMUTT Eng.
IFPD IDesign in Food Industry KU Agro-Industry
FPD Food Industrial Plant Design KMITL Eng
FPD Food Plant Design KU Eng.
FPD lEood Plant Design CMU Agro-Industry
LFPD N138BNUUY T I9TUB1HS MJU  |Eng &Agro-Tech
FP Food Processing Technology KMUTT Eng,
FP Food Processing KU Agro-Industry
F’ P IFood Processing Technology Xu Agro-Industry
FP [Fundamental Food Processing KU Agro-Industry
Fp AR HAGEATSIEE RN A b MJIU  |Eng &Agro-Tech
PP LA 8NN IBIFITag KMITL | Agro-Industry
PP hngineeriug Properties of Food Materials AIT SERD
PP &ingineering Physics of Food Materials KU Eng.
PP Engineering Properties of Food Materials KMITL Eng
PP Properties of Food Materials KMUTT Eng.




PP Physico-Chemical Properties of Agricultural Materials CMU Agro-Industry

PP hn 362 AaEUTAN1ANIUATNYBITAAB NS MJU  |Eng &Agro-Tech

QC N1IATLALRBANTHADR faalo1ms KMITL | Agro-Industry
Hygienic Problems and Quality Assurance in Food

QC }ndustry KMUTT Eng.

RC [Food Quality Assurance KU Agro-Industry

QC Quality Control in Food Industry KU Eng.

QC Quality Control in Food Industry KMITL Eng

Uo Principles of Heat Transfer in Food Industry KU Eng.

o MaNAITUIY KMITL | Agro-Industry

uo Mechanics of Food Packaging Machinery KU Eng.

uo Food Process Equipment and Energy Supplies KMUTT Eng.

@) Food Processing Equipment cMU Agro-Industry

Uo Food Products Conveying Equipments design KU Eng.

Uo msoonuuniesiiedufvmdadasions MIU  |Eng &Agro-Tech

uo Processing Equipment in Food Industry 1 RIT |Eng &Agro-Tech

uo Processing Equipment in Food Industry 2 RIT |Eng. &Agro-Tech

U0 msutlsgler sifipedn KMITL | Agro-Industry

50 Aengsunlsgilenms 1 KMITL | Agro-Industry

Uuo Seranssuutlagilems 2 KMITL | Agro-Industry

Uo Food Processing KMITL Eng

Uuo Extrusion Technology CMU Agro-Industry

U0 Freeze Drying Technology CMU Agro-Industry

uo Food Process Engineering I AIT SERD

uo Food Process Engineering I1 AIT SERD !

Uuo Food Engineering I KMUTT Eng.

bO L1-'ood Engineering II KMUTT Eng.

JO Food Engineering I KU Agro-Industry

o Food Engineering IT ¥Ka Agro-Industry

uo Food Engineering II1 KU Agro-Industry

uo Food Process Engineering I CMU Agro-Industry

0o Food Process Engineering 11 CMU Agro-Industry




LUO IFood Process Engineering II1 CMU Agro-Industry
bO BTood Process Engineering KMUTT Eng.

LUO &Jrinciple of Food Engineering RIT [Eng &Agro-Tech
uo Principles of Food Engineering KU Eng.

uo Unit Operations in Food Engineering 1 RIT  |Eng. &Agro-Tech
iuo [Unit Operations in Food Engineering 2 RIT  |Eng. &Agro-Tech
Uuo Unit Operations in Food Engineering T KU Eng.

Uo TUnit Operations in Food Engineering IT KU Eng.

18[@] Unit Operations in Food Engineering I KMITL Eng

[0f@] Unit Operations in Food Engineering IT KMITL Eng

o misdquansdsangsueIng 1 MJU  (Eng. &Agro-Tech
UO mUnl AN s Imanssue1ms 2 MIU  (Eng. &Agro-Tech
U0 M An15 3N suems 3 MJU  |Eng &Agro-Tech
* VHSIUR

UO = A§XATINTY Unit Operations

PP = mg'uaﬂmmq Physical Properties of Food Materials

FP = nqu391914 Food Processing

FD = nguATM14 Food Industrial Design

QC = nguATMN Quality Control

;e | & 2/
MN = N{UITAUT (Miscellaneous) Iaun

-Computer
-Control
-Energy
-Mathematics

-Measurement
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Frequency List

N Word Freq.

1 THE 65,078
2 |OF 34,454
3  |AND 23,017
4 |[IN 19,216
5 |A 18,758
6 |ITO 17,971
7 |IS 17,767
8 |FOR 9,994
9 |[BE 8,806
10 |ARE 7,864
11 |BY 6,008
12 |AS 5,940
13 |THAT 5,308
14 |OR 5,292
15 |WITH 5,176
16 |AT 5,089
17 |FROM 4,464
18 |THIS 4,266
19 |ON 4,084
20 [CAN 3,515
21 |IT 3,254
22 |AN 3,038
23 |WHICH 2,959
24 |l 2,837
25 [TEMPERATURE 2,669
26 |C 2,660
27 |WATER 2,633
28 [|HEAT 2,573
29 |PROCESS 2,613
30 [MAY 2,476
31 |USED 2,458
32 |PRODUCT 2,375
33 |FOOD 2,211
34 |JFLOW 2,036
35 |INOT 2,012
36 |THESE 1,908
37 X 1,882
38 (RATE 1,843
39 |WILL 1,832
40 |HAVE 1,792
41 |LIQUID 1,759
42 |PRESSURE 1,753
43 |AIR 1,723
44 |IF 1,696
45 |TIME 1,693
46 [WHEN 1,649
47 |THAN 1,611
48 |HAS 1,596

APRENDIX 4

from Food Engineering Corpus

N Word Freq.

49 FIG 1,574
50 DRYING 1,554
51 THROUGH 1,621
52 T 1,514
53 SURFACE 1,508
54 MORE 1,487
55 SUCH 1,484
56 WHERE 1,449
57 E 1,438
58 ONE 1,415
59 BEEN 1,370
60 ALSO 1,362
61 OTHER 1,348
62 BETWEEN 1,316
63 TRANSFER 1,302
64 MOISTURE 1,281
65 QUALITY 1,281
66 B 1,272
67 EQUATION 1,266
68 HIGH 1,260
69 N 1,240
70 DATA 1,237
71 INTO 1,227
72 M 1,213
73 TWO 1,194
74 BUT 1,170
75 L 1,167
76 DESIGN 1,163
77 USE 1,157
78 SOME 1,151
79 NUMBER 1,142
80 WAS 1,121
81 D 1,120
82 MATERIAL 1,117
83 SHOULD 1,116
84 P 1,100
85 F 1,098
86 ALL 1,094
87 FOODS 1,090
88 S 1,087
89 CONTROL 1,047
90 THEY 1,045
91 VALUE 1,027
92 EACH 1,012
93 MUST 1,006
94 ENERGY 995
95 SYSTEM 985
96 USING 983
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97 [IPRODUCTS 978
98 SHOWN 967
99 |J 956
100 |GIVEN 954
101 IR 954
102 |EFFECT 940
103 |K 927
104 |SIZE 927
105 |MASS 924
106 |VELOCITY 921
107 |KG 912
108 |EXAMPLE 907
108 |THERE 902
110 |TABLE 901
111 |G 896
112 |FLUID 893
113 |LOW 888
114 |HEATING 883
115 |DURING 870
116 |VALUES 867
117 |MOST 860
118 |H 856
119 |CONSTANT 852
120 |THEN 845
121 |CONCENTRATION 830
122 |ABOUT 819
123 |SAME 817
124 |SOLIDS 809
125 |ITS 803
126 |ONLY 798
127 |WOULD 790
128 |GAS 786
129 |AREA 782
130 |CONDITIONS 771
131 |POINT 768
132 |SO 767
133 |EQ 762
134 |HOWEVER 758
135 [MANY 757
136 |CONTENT 751
137 [REQUIRED 751
138 |PARTICLES 750
139 |SINCE 730
140 |THEIR 710
141 [WERE 710
142 |MATERIALS 699
143 |SOLUTION 696
144 [NO 692
145 |FIGURE 689
146 |DIFFERENT 682
147 |FEED 681
148 |TYPE 676

149 [TOTAL 667
150 |Y 662
151 LARGE 660
152 |V 659
153  |VERY 655
154 [BECAUSE 648
1556 |STEAM 647
156 |UP 646
157 |BEING 639
158 |RESULTS 635
159 |COOLING 631
160 [MEMBRANE 628
161 EQUIPMENT 626
162 |UNDER 624
163  |SMALL 623
164  |WHAT 619
165 |EFFECTS 617
166 |SOLID 615
167 |BOTH 612
168  |ANY 611
169 HIGHER 611
170 |LINE 611
171 FOLLOWING 607
172 [PER 600
173  |FIRST 595
174 |OUT 595
175  |FORM 591
176 [MADE 591
177 |W 591
178 |[DIAMETER 580
179 |OVER 590
180 {CASE 585
181 WITHIN 584
182 [LOSS 582
183  |STORAGE 579
184 |PROCESSING 573
1856 |LESS 565
186  |BASED 564
187  |IMPORTANT 560
188 |TEMPERATURES 560
189 |[METHOD 555
190 |PHASE 550
191 THUS 550
192  [METHODS 548
193  [FUNCTION 544
194  |VAPOR 539
195 [PROPERTIES 538
196 (O 535
197  |TUBE 535
198 [THEREFORE 529
199 |AVERAGE 528
200 |RANGE 526
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THERMAL

201 524
202 |USUALLY 524
203 |WE 524
204 |AFTER 522
205 |FACTOR 514
206 |PLANT 512
207 |DRY 511
208 |COEFFICIENT 510
209 |OPERATION 510
210 [UNIT 509
211 |CHANGE 508
212 |DO 507
213 |FACTORS 507
214 [SECTION 504
215 |PARTICLE 503
216 |ABOVE 502
217 |MODEL 501
218 |MUCH 500
219 {SPECIFIC 500
220 |PROCESSES 498
221 |DENSITY 494
222 |FREEZING 488
223 |POWER 487
224 |SYSTEMS 483
225 |VOLUME 483
226 |RATIO 481
227 |VISCOSITY 480
228 |LOWER 478
229 |PRODUCTION 478
230 |OFTEN 477
231 |CHANGES 464
232 |FORCE 463
233 |WORK 462
234 |POSSIBLE 460
235 |INCREASE 459
236 |EXTRUDER 457
237 |DISTRIBUTION 452
238 |ICE 449
239 |AVAILABLE 448
240 |PART 447
241 |EQUATIONS 446
242 |[SAMPLE 444
243 |PLATE 442
244 MILK 439
245 |THREE 438
246 ITIMES 436
247 jOBTAINED 434
248 |SEVERAL 433
249 |DRIED 431
250 |SPEED 431
251 JWELL 430
252 |DUE 423

253 [CHART 421
254 |FAT 418
255 |ET 413
256 |SHEAR 412
257 (U 411
258 |SCREW 410
259 [SINGLE 409
260 |ORDER 408
261 |TYPES 406
262 |SEE 404
263 |OPERATING 403
264 |GREATER 402
265 |[CALCULATED 400
266 |DETERMINE 399
267 |MEAN 399
268 |NECESSARY 399
269 [CONTINUOUS 393
270 |HOW 392
271 |LEVEL 391
272 |VARIOUS 386
273  |SIMILAR 385
274 |FINAL 384
275 |PROBLEM 383
276  |COST 382
277  |A 381
278 |INITIAL 380
279 |LAYER 379
280 |RESISTANCE 379
281 |DIE 378
282 [z 378
283 |Pi 375
284 |ANALYSIS 372
285 |NEW 372
286 |TION 371
287 |COMMON 370
288 |BED 369
289 |EITHER 368
290 |FOUND 368
291  [MIXING 366
292 |EXTRUSION 364
293 |RATES 361
294 |AMOUNT 360
295 |CALCULATE 359
296 |DIFFERENCE 359
297 |END 359
298 |FROZEN 359
299 [SOLUTE 357
300 |DROP 356
301 |[FILM 356
302 |UNITS 354
303 |DOES 352
304 |REMOVED 350
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305 |GENERALLY 349
306 |MIN 349
307 |CHAPTER 348
308 |DEVELOPED 346
309 |EQUILIBRIUM 346
310 jOIL 346
311 [KNOWN 345
312 |AL 344
313 |SECOND 344
314 |SEPARATION 344
315 [CURVE 342
316 |DETERMINED 342
317 [LENGTH 342
318 [THOSE 342
319 JWEIGHT 342
320 |ALTHOUGH 341
321 |Q 341
322 |CHEMICAL 339
323 |RESULT 337
324 |FT 334
325 [GENERAL 333
326 |BEFORE 328
327 |[PERIOD 328
328 |WALL 328
329 |INCREASES 327
330 |REQUIREMENTS 326
331 |STANDARD 326
332 |OPERATIONS 325
333 [TERMS 325
334 |FURTHER 324
335 |ACTIVITY 322
336 |VARIABLES 321
337 |LONG 319
333 [REDUCED 316
339 |GIVE 315
340 |RELATIVE 314
341 |VARIATION 314
342 |ANOTHER 313
343 |MAXIMUM 313
344 [PRODUCE 313
345 |[VARIABLE 313
346 |STAGE 310
347 |DESCRIBED 308
348 |MM 308
349 |VACUUM 308
350 [STREAM 304
351 |SUGAR 304
352 |ACID 303
353 |EFFICIENCY 303
354 |BELOW ' 302
355 |CONSIDERED 302
356 |FRACTION 302

357 |SET 302
358 |PROBLEMS 300
359 |SPRAY 300
360 |TEST 300
361 EQUAL 299
362 |APPLIED 298
363 |CAUSE 298
364 |STATE 298
365 |INCREASED 297
366 |MAKE 297
367 |CHARACTERISTIC+ 295
368 |NORMAL 294
369 |PERCENT 294
370 {INCLUDE 293
371 CRITICAL 291
372  |ADDITION 290
373 |CRYSTALS 280
374 |GIVES 290
375 |OCCURS 288
376  |SOLUTIONS 288
377 |THEM 287
378 |WHILE 287
379 |CHARTS 286
380 |COLUMN 285
381 CONTACT 284
382 |FREE 284
383 |HEATED 284
384 |FLUX 283
385 |CALLED 282
386 |SHOWS 280
387 |PIPE 279
388 |ADDED 278
389 |RE 277
390 |DESIRED 276
391 PLOT 276
392 |DIELECTRIC 275
393 |MEANS 275
394 [DISCUSSED 274
395 |SPACE 274
396  |CERTAIN 273
397 |DIFFUSION 273
398 [EVEN 273
399 [FRUIT 273
400 |LARGER 273
401 RADIATION 273
402 |BASIS 272
403 |TESTS 271
404  [MINIMUM 270
405 [POINTS 270
406 |[TREATMENT 270
407 [COMPONENTS 268
408 |WAY 267
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409 |DRYER 265
410 {INCREASING 265
411 |OVERALL 265
412 |ASSOCIATED 264
413 |BECOMES 264
414 |DEFINED 264
415 |EFFECTIVE 264
416 |LEVELS 263
417 JMEASURED 263
418 |NEEDED 262
419 |NOW 262
420 [STARCH 262
421 |STEP 261
422 |FREEZE 260
423 |REDUCTION 259
424 |WITHOUT 259
425 [PROGRAM 258
426 |COULD 257
427 |HOT 257
428 |PROVIDE 257
429 |SIGNIFICANT 257
430 |SIDE 256
431 |PRODUCED 255
432 |PROTEIN 254
433 |PUMP 254
434 |REDUCE 252
435 |THICKNESS 252
436 |JUSEFUL 252
437 |RELATIVELY 251
438 |[DIRECT 250
439 |PERFORMANCE 250
440 |LIQUIDS 249
441 |OCCUR 249
442 (GOOD 248
443 |WET 248
444 |DIAGRAM 247
445 |MAIN 247
446 |CHAMBER 244
447 |CAPACITY 243
448 |CONTROLLED 243
449 |PARTS 243
450 |SHAPE 243
451 |CASES 242
452 |MEDIUM 242
453 |HANDLING 240
454 |l 239
455 |NON 239
456 |PHYSICAL 238
457 |PLACE 238
458 [SIMPLE 238
459 |STUDY 238
460 |HUMIDITY 237

461 TAKEN 237
462 |COSTS 236
463 |FOLLOWS 236
464 |APPROACH 235
465 |MEMBRANES 234
466  [PRESENT 234
467 |EXPERIMENTAL 232
468 [STRUCTURE 231
469 |BARREL 230
470 |GROWTH 229
471 DRIER 228
472 [INDIVIDUAL 228
473 |CO 226
474 [CONSIDER 226
475 |INFLUENCE 225
476  |[INTERNAL 225
477 [You 225
478 |EXPERIMENT 224
479  |PACKAGING 224
480 |CARBON 223
481 TANK 223
482  |TYPICAL 223
483  [EVAPORATION 221
484 |TEXTURE 221
485 |DIRECTION 220
486 |MECHANICAL 220
487 |NEED 220
488 {CON 219
489 |DEGREE 219
490 |INSIDE 219
491 MAJOR 219
492  [CURRENT 218
493 |DOWN 218
494  {APPLICATION 217
495 [DONE 217
496  |FRICTION 217
497 |REMOVAL 217
498 |APPLICATIONS 216
499 |BATCH 216
500 |ING 216
501 RELATIONSHIP 216
502 |BOILING 215
503 |DEPENDS 215
504 |JUICE 215
505 |RELATED 215
506 |FILTER 214
507 |ETC 213
508 |SAMPLES 213
509  |LIFE 212
510 |PARAMETERS 212
511 INFORMATION 211
512 |REQUIRE 211
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SHOW

513 210
514 |CAUSES 209
515 |MEASURE 209
516 |PA 209
517 [WASTE 209
518 |EXPRESSION 208
519 |FORCES 208
520 [SHORT 207
521 |SURFACES 207
522 JUNIFORM 207
523 |COEFFICIENTS 206
524 |EXPRESSED 206
525 |SMALLER 206
526 |DIRECTLY 205
527 |IMPROVEMENT 205
528 |KJ 205
529 |ACROSS 204
530 |ACTION 204
531 |COMPLETE 204
532 |OFF 204
533 [PARTICULAR 204
534 |SPECIAL 204
535 |REYNOLDS 203
536 |SOLVENT 203
537 |CONDUCTIVITY 202
538 |CONTAINING 202
539 |MIGHT 202
540 |CREAM 201
541 |EXTRACTION 201
542 |FLUIDS 201
543 |MICROWAVE 201
544 |WIDE 201
545 |CHEESE 200
546 |DESIGNED 200
547 |HERE 200
548 |MACHINE 200
549 |BEHAVIOR 199
550 |STATEMENT 199
551 |VAPOUR 199
552 |TERM 198
553 |BOUNDARY 197
554 |SETTLING 197
5565 |BOTTOM 196}
556 [BULK 196
557 |DRUM 196
558 |ESTIMATED 196
559 |LAYOUT 196
560 [FREQUENCY 195
561 |[ENTHALPY 194
562 |ESTIMATES 194
563 |LOCATION 194
564 |RAW 194

565 |PROCEDURE 193
566  |MEAT 192
567 |SALT 192
568 |TOO 192
569 |INDUSTRY 191
570 |SPECIFICATIONS 191
571 TECHNIQUES 191
572 |APPROPRIATE 190
573 |CROSS 190
574 |MOLECULES 190
575 |SOURCE 190
576 |STILL 180
577 |ENGINEERING 189
578 |HEIGHT 189
579 |NEAR 189
580 |PRESSURES 189
581 ZERO 189
582 |OUTSIDE 188
583 |STATISTICAL 188
584 |COMPANY 187
585 |EVAPORATOR 187
586  |ALONG 185
587  |CYLINDER 185
588 |MIXTURE 185
589 |FLAVOR 184
590 |ZONE 184
591 COMPARED 183
592 |DIFFICULT 183
593 |FACTORIAL 183
594 |LIKE 183
595 [LINEAR 183
596  |MAKING 183
597 |PRESENTED 183
598 |RAPID 183
599 |GASES 182
600 [REQUIRES 182
601 STRESS 181
602 |AREAS 180
603 |BALANCE 180
604 |CYCLE 180
605 |DEVELOPMENT 180
606 |DIFFUSIVITY 180
607 |DISCHARGE 180
608 [NATURE 180
609 |RESPECTIVELY 180
610 [TOP 180
611 HAND 179
612 |SHEET 179
613 |DISTANCE 178
614 |EQUIVALENT 178
615 [NOISE 178
616 |TAKE 178




617 |BETTER 177
618 |CM 177
619 |CONVEYOR 177
620 |DROPLET 177
621 |EXPANSION 176
622 |PURE 176
623 |ACTUAL 175
624 |BECOME 175
625 |COMPOSITION 175
626 |PLATES 175
627 |POTENTIAL 175
628 |FORMED 173
629 [LAW 173
630 |LINES 173
631 |PROBABILITY 173
632 [CONTAINER 171
633 |CORRESPONDING 171
634 |MANUFACTURING 171
635 |PROTEINS 171
636 |ADDITIONAL 170
637 [CANNOT 170
638 |COOKING 170
639 [HE 170
640 |CALCULATIONS 169
641 |DIOXIDE 169
642 |ESTIMATE 169
643 |INPUT 169
644 |MODELS 169
645 |PARTICULARLY 169
646 |ASSUMED 168
647 |EMPLOYED 168
648 |l 168
649 [NUMBERS 168
650 [PROVIDED 168
651 |CONTAINERS 167
652 |FORMS 167
653 |HEAD 167
654 |MEASUREMENTS 167
6565 |THIN 167
656 |CAKE 166
657 |CARRIED 166
658 |CENTRIFUGAL 166
659 |EXTERNAL 166
660 JFEW 166
661 |[LOAD 166
662 |SCALE 166
663 |ACHIEVED 165
664 |ACTIVITIES 165
665 |ASSUME 165
666 |MANAGEMENT 165
667 |COMPONENT 164
668 |CONDITION 164

669 {CONTENTS 164
670 |DIFFERENCES 164
671 MOVING 164
672 |OXYGEN 164
673 |CUSTOMER 163
674 |FOUR 163
675 |ILLUSTRATED 163
676 |INVOLVED 163
677 |NATURAL 163
678 |PLACED 163
679 |CONCENTRATED 162
680 |JUST 162
681 RESULTING 162
682 |SERIES 162
683 |CRYSTAL 161
684 |METAL 161
685 |RATHER 161
686 |REMOVE 161
687 |CONTAINS 160
688 |LIGHT 160
689  |MOLECULAR 160
690 |REFRIGERATION 160
691 REGION 160
692  |RAPIDLY 159
693 |VARIETY 169
694 |CONTAIN 158
695 |FLOWS 158
696 |FORMATION 158
697  |LIMITS 158
698 |LOSSES 158
699 |OBTAIN 158
700 {PORE 158
701 SOMETIMES 168
702 |COMMONLY 157
703  |SORPTION 157
704 |PREVENT 156
705 |RADIUS 166
706 |STAGES 156
707  |STANDARDS 156
708  |UNTIL 166
709 |FALLING 155
710 |ATM 154
711 BEST 154
712 |CLEANING 154
713 |EASILY 154
714 |FIELD 154
715 |ERROR 153
716  [SODIUM 163
717 ISUFFICIENT 153
718 |TUBES 153
719 [DE 152
720 |RESPONSE 152




721 DT 151
722 |HAVING 151
723 [HR 151
724 |[INCLUDING 151
725 |LEAD 161
726 [LIMITED 151
727 |PRO 151
728 |SHELF 151
729 [VERTICAL 151
730 [AGAINST 150
731 [HORIZONTAL 150
732 |INTERACTIONS 150
733 |VEGETABLES 150
734 [COMMERCIAL 149
735 |DECREASE 149
736 |DIFFERENTIAL 149
737 {HOLDING 149
738 |ORGANIC 149
739 [FRUITS 148
740 |LITTLE 148
741 |ORIFICE 148
742 |SEEN 148
743 |[IDEAL 147
744 [PLASTIC 147
745 |ABSORPTION 146
746 |COLOR 146
747 |CONSIDERABLE 146
748 |DEHYDRATION 146
749 |ENSURE 146
750 |INLET 146
7561 |POTATO 146
752 |[POROUS 145
753 |QUITE 145
754 |REACTION 145
755 |RESIDENCE 145
756 {SUSPENDED 145
757 [SUSPENSION 145
758 [POSITIVE 144
759 |AROUND 143
760 JCENTER 143
761 |COMPLEX 143
762 |DECREASES 143
763 |DETERMINING 143
764 |FLOWING 143
765 |MOVEMENT 143
766 |NORMALLY 143
767 |OUTPUT 143
768 [SUITABLE 143
769 |TURBULENT 143
770 |CLOSE 142
771 |MEASUREMENT 142
772 |NEARLY 142

773 [NOTE 142
774 |REVERSE 142
775 |VISCOUS 142
776 |BUBBLES 141
777 |INDICATED 141
778 |MICROBIAL 141
779 |THIRD 141
780 |TRANSPORT 141
781 VESSEL 141
782 |DEVELOP 140
783 |[MACHINES 140
784 |MIXED 140
785 |SATURATED 140
786  |WRITE 140
787 |COMPRESSION 139
788 |DRYERS 139
789 |ELEMENTS 139
790 |FATS 139
791 MATRIX 139
792  |PASSES 139
793  |STEPS 139
794  |ASSUMING 138
795  |BASIC 138
796 |DESIGNS 138
797  [INVOLVES 138
798 |REACTIONS 138
799 |SITUATION 138
800 |WHETHER 138
801 YOUR 138
802 [DROPLETS 137
803  |CONCEPT 136
804 |EXTENT 136
805 |PARTIAL 136
806  |RUN 136
807 JACIDS 135
808 {CELL 135
809 {INGREDIENTS 135
810 {INTERFACE 135
811 LEAVING 135
812  |[PRESENCE 135
813 |UPON 135
814 |AFFECT 134
815 |CANS 134
816  |ESSENTIAL 134
817 |LIST 134
818 |MOVE v 134
819 |PARALLEL 134
820 [POWDER 134
821 SEPARATE 134
822 [TECHNIQUE 134
823 |TIONS 134
824 |BACK 133
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825 [BODY 133
826 {CALCULATION 133
827 |CONCENTRATIONS 133
828 [CONSTRUCTION 133
829 [NEXT 133
830 |ROTATING 133
831 |SOLUBLE 133
832 |SPECIFIED 133
833 |TOGETHER 133
834 [CHOCOLATE 132
835 |COLD 132
836 |DEPENDING 132
837 |PERMEATE 132
838 |THROUGHOUT 132
839 TRUE 132
840 |VARY 132
841 |[YIELD 132
842 IAGAIN 131
843 |COFFEE 131
844 [COOLED 131
845 {LAMINAR 131
846 [PREDICTED 131
847 |PROPOSED 131
848 |COMPLETELY 130
849 [EXTRUDED 130
850 ([FIND 130
8561 |FUNCTIONS 130
852 |MANUFACTURE 130
853 |NEWTONIAN 130
854 |OILS 130
855 |PLANNING 130
856 |TUNNEL 130
857 [WHEREAS 130
858 |ADVANTAGES 129
869 |CONSTRUCT 129
860 |HIGHLY 129
861 |OPTIMUM 129
862 |TWIN 129
863 |CP 128
864 |ENZYMES 128
865 |GRAVITY 128
866 |[NEGLIGIBLE 128
867 |SELECTED 128
868 |SENSITIVE 128
869 |Al 127
870 [ESPECIALLY 127
871 |LEAST 127
872 |MANNER 127
873 |ORGANISMS 127
874 |WHY 127
875 |FILLING 126
876 |GLASS 126

877 |MAINTAIN 126
878 |MATTER 126
879 |SOLUTES 126
880 |ABSOLUTE 125
881 DEPEND 125
882 LETHALITY 125
883 [LOCAL 125
884 |MILL 125
885 |PACKAGE 125
886 REDUCING 125
887 |TH 125
888 |ACCORDING 124
889 |ACHIEVE 124
890 |ADSORPTION 124
891 CYLINDRICAL 124
892 [DAMAGE 124
893 |EXPECTED 124
894 |INTERACTION 124
895 PIECES 124
896 |WRITTEN 124
897 FACILITIES 123
898  |IMPELLER 123
899 |INDUSTRIAL 123
900 LATENT 123
901 LAYERS 123
902 |PROBABLY 123
903  |QUANTITY 123
904 |REFRIGERANT 123
905 |COMPUTER 122
906 |FILTRATION 122
907 |FREQUENCIES 122
908 INNER 122
909 |ITEMS 122
910 |PURPOSE 122
911 SAFETY 122
912 |SERVICE 122
913 |SOURCES 122
914 |THEORY 122
915 |BELT 121
916  |{CONDUCTION 121
917  |EXPLAIN 121
918 NEGATIVE 121
919 |PASS 121
920 |PI 121
921 PRACTICE 121
922 |PROVIDES 121
923 |APPEAR 120
924 |CLEAR 120
925 |COMBINATION 120
926 |DEVIATION 120
927 |FINE 120
928 |GENERATED 120




IMPORTANCE

929 120
930 [OPEN 120
931 |REFERENCE 120
932 |REPORTED 120
933 [ALMOST 119
934 |ANGLE 119
935 |[HALF 119
936 [ISO 119
937 [ONCE 119
938 |OUTER 119
939 [TRAYS 119
940 XI 119
941 [FOLLOWED 118
942 [INFINITE 118
943 |PUMPS 118
944 |SIGNIFICANTLY 118
945 [SIZES 118
946 |ABILITY 117
947 |ALWAYS 117
948 |FED 117
949 [READ 117
950 |REFLUX 117
951 |TECHNOLOGY 117
952 [EXAMPLES 116
953 |FIXED 116
954 |LET 116
955 |LONGER 116
956 [PH 116
957 |PROCEDURES 116
958 [RETENTION 116
959 |APPLY 115
960 |APPROXIMATELY 115
961 |BUTTER 115
962 |IMPROVED 1156
963 |INDEPENDENT 115
964 |LIQUOR 115
965 |QUANTITIES 115
966 |[SHELL 115
967 [SPECIFICATION 115
968 |STRENGTH 115
969 |VELOCITIES 115
970 |ENTERING 114
971 |ESTABLISHED 114
972 |FISH 114
973 |GRADIENT 114
974 |IMPROVE 114
975 [MAINTAINED 114
976 [OBSERVED 114
977 |OSMOSIS 114
978 [PARAMETER 114
979 |PROPORTIONAL 114
980 |RELATION 114

981 ENZYME 113
982 |EXCHANGER 113
983 |FACT 113
984 |FOAM 113
985 |HI 113
986 |METER 113
987 {PRIOR 113
988 [RISE 113
989 |ROOT 113
990 DEPTH 112
991 LEAVES 112
992 |PERFORMED 112
993 |PLANTS 112
994 |PROCESSED 112
995 [PROFILE 112
996 [RESPECT 112
997 |SLOPE 112
998 |STRAIGHT 112
999 |SUGGESTED 112
1000 {WHO 112
1001 |ALLOW 111
1002  |CHARACTERISTIC 111
1003 |FIVE 111
1004 |INTEREST 111
1005 |OBJECT 111
1006 |[OTHERS 111
1007 |SLURRY 111
1008 |STEEL 111
1009 |STORED 111
1010  |WIDELY 111
1011 [COMPOUNDS 110
1012 |DEPENDENT 110
1013 |ELEMENT 110
1014 |GEL 110
1015 [GROUP 110
1016 |HOUR 110
1017 {IMPACT 110
1018 |[LATTER 110
1019 [PREVIOUSLY 110
1020 |TYPICALLY 110
1021 [CONDENSER 109
1022 |CUSUM 109
1023 |CUT 109
1024 |DEFECTS 109
1025 [EXIT 109
1026 [HENCE 108
1027 |MIX 109
1028 |NEEDS 109
1029 |SLIGHTLY 109
1030 [TAKES 109
1031 |US 109
1032 |CONVECTION 108
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1033 JORIGINAL 108
1034 |PAPER 108
1035 |PROPER 108
1036 |RIGHT 108
1037 [SOLVING 108
1038 |STABILITY 108
1039 jSUPPLY 108
1040 |TURE 108
1041 |ALCOHOL 107
1042 |COMBINATIONS 107
1043 [EFFICIENT 107
1044 |EGG 107
1045 |EVALUATION 107
1046 |EXTRUDERS 107
1047 |LOG 107
1048 [MENT 107
1049 |VARIES 107
1050 |APPARENT 106
1061 |COM 106
1052 |DAY 106
1053 |EMPIRICAL 106
1054 |EXPANDED 106
1055 |FULL 106
1056 |LIMIT 106
1057 |PENETRATION 106
1058 |PRESS 106
1059 [SEPARATED 106
1080 |STATES 106
1061 |TENSION 106
1062 |ULTRAFILTRATIO+ 106
1063 [YEARS 106
1064 JABLE 105
1065 |COMBINED 105
1066 |COOKER 105
1067 |INDICATE 105
1068 |LAST 105
1069 |PORTION 105
1070 |PRIMARY 105
1071 |RECOVERY 105
1072 |REQUIREMENT 105
1073 |SOMEWHAT 105
1074 |TEA 105
1075 |VEGETABLE 105
1076 |ADEQUATE 104
1077 [ATMOSPHERE 104
1078 |ATMOSPHERIC 104
1079 |CEREAL 104
1080 |COLLECTED 104
1081 |DOUBLE 104
1082 |EMULSION 104
1083 |FORMING 104
1084 [LITERATURE 104

1085 |LOOP 104
1086 |REDUCES 104
1087 |VARIATIONS 104
1088 |WHOLE 104
1089 XL 104
1090 |COURSE 103
1091 |ELECTRICAL 103
1092 |ITSELF 103
1093 |ROTARY 103
1094 |SITUATIONS 103
1095 |BULB 102
1096 |EVALUATED 102
1097 |EXISTS 102
1098 |LIKELY 102
1099 |PASSING 102
1100 |PRACTICAL 102
1101 |PRE 102
1102 |STABLE 102
1103 |ALTERNATIVE 101
1104 |CURVES 101
1105 |FAR 101
1106 [FILLED 101
1107 |FLOOR 101
1108 |FRESH 101
1109 |IDENTIFY 101
1110 |STUDIES 101
1111 |TABLES 101
1112 |TRAY 101
1113 JAQUEOUS 100
1114 |CONSIDERATION 100
1115 |DESCRIBE 100
1116 |DETAIL 100
1117 |EXCHANGE 100
1118 |FRACTIONAL 100
1119  |NOTED 100
1120 [OSMOTIC 100
1121 |POSITION 100
1122 |REPRESENTS 100
1123 |SALTS 100
1124 |SECTIONS 100
1125 [SIGNAL 100
1126 |SLUDGE 100
1127  |SQUARE 100
1128 |SUPPLIER 100
1129 |THICK 100
1130 |APPEARS 99
1131 |DEVICES 99
1132 |DISTILLATION 99
1133 |DYNAMIC 99
1134 |FINITE 29
11356 |HAD 99
1136 |MAGNITUDE 99
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1137 [MAKES 99
1138 [MEASURING 99
1139 |OPERATE 99
1140 |OUTLET 99
1141 |PHASES 99
1142 |PRINCIPLE 99
1143 |REAL 99
1144 |TOOL 99
1145 [CORN 98
1146 [DILUTE 98
1147 |DROPS 98
1148 |EXIST 98
1149 |KEPT 98
1150 [LISTED 98
1151 |MODIFIED 98
1152 |PATTERN 98
1163 [AW 97
1154 |COLUMNS 97
1155 |CONTINUE 97
1156 |ENTERS 97
1157 |ENTIRE 97
11568 |EXPERIMENTS 97
1169 |FIT 97
1160 |FLOUR 97
1161 |MULTIPLE 97
1162 |PRODUCING 97
1163 |STRAIN 97
1164 |TQM 97
1165 {EQS 96
1166 [JUICES 96
1167 [RECORDS 86
1168 |SUM 96
1169 |WALLS 96
1170 |CELLS 95
1171 |CONSISTS 95
1172 |DISSOLVED 95
1173 |DRIVING 95
1174 JINDEX 95
1175 |[OPERATOR 95
1176 |PACKED 95
1177 [REPRESENT 95
1178 |RESIDUAL 95
1179 [VOLUMETRIC 95
1180 |JACCOMPLISHED 94
1181 [ACCOUNT 94
1182 |BLADE 94
1183 |DEVICE 94
1184 |ENGINEER 94
1185 |ENOUGH 94
1186 |OXIDATION 94
1187 |PP 94
1188 |PROPERTY 94

1188 [QMS 94
1190 |SELECTION 94
1191 |SLAB 94
1192 |DESIRABLE 93
1193 |DIMENSIONLESS 93
1194 |METERS 93
1195 [MICROORGANISMS 93
1196  |PO 93
1197 |PRINCIPLES 93
1198 |RH 93
1199 |ROOM 93
1200 |SUPPLIED 93
1201 |TI a3
1202 [TRUCK 93
1203 |VALVE 93
1204 |BTU 92
1205 |CELLULOSE 92
1206 |LATER 92
1207 [POWDERS 92
1208 [RECOMMENDED 92
1209 |UTILIZED 92
1210 |WHEY 92
1211 |BAKING 91
1212 [CAUSED 91
1213 |COMPARISON 91
1214 [DRIERS 91
1216 |[EXCHANGERS 91
1216 [FO 91
1217 |GEOMETRY 91
1218 |IDENTIFIED 91
1219 |RO 91
1220 |TA 91
1221  |TERMINAL 91
1222 |CHLORIDE 90
1223 |CONE 90
1224 |MOLE 90
1225 |REMAINS 90
1226 |SCREEN 90
1227 [STREAMS 90
1228 |SUGARS 90
1229 [VAPORIZATION 90
1230 |ACCURATE 89
1231 |CUSTOMERS 89
1232 |DP 89
1233 |FILE 89
1234 |FREQUENTLY 89
1235 [HOLLOW 89
1236 |INJECTION 89
1237 |IONIC 89
1238 [PORES 89
1239 |SS 89
1240 [STORE 89




1241 |THOUGH 89
1242 |[ECONOMIC 88
1243 [ED 88
1244 [EXISTING 88
1245 |LOST 88
1246 {(MECHANISM 88
1247 |PERMIT 88
1248 [VITAMIN 88
1249 |WAYS 88
1250 |ABSORBED 87
1251 JAFFECTED 87
1252 [BLANCHING 87
1253 |CAPABLE 87
1254 |DAIRY 87
1255 [EARLIER 87
1256 |FALL 87
1257 [LEADS 87
1258 |LEFT 87
1259 MIXER 87
1260 [MODULUS 87
1261 [OPERATED 87
1262 jRELATIONSHIPS 87
1263 |SHIFT 87
1264 [SUBSEQUENT 87
1265 |{TEM 87
1266 [VARIANCE 87
1267 [WIDTH 87
1268 |ALLOWED 86
1269 |AMOUNTS 86
1270 JASSEMBLY 86
1271 |BASE 86
1272 |BUBBLE 86
1273 |CLEARLY 86
1274 (CONDUCTED 86
1275 |CONVENTIONAL 86
1276 |DERIVED 86
1277 |EVERY 86
1278 |EX 86
1279 |EXTREMELY 86
1280 |GROUPS 86
1281 |INTRODUCED 86
1282 |MATHEMATICAL 86
1283 |MIXTURES 86
1284 |OVEN 86
1285 |OW 86
1286 [PLOTTED 86
1287 [SLOW 86
1288 [SPHERICAL 86
1289 [UPPER 86
1290 jAMONG 85
1291 |CAPABILITY 85
1292 85

CONSUMPTION

1293 |DIVIDED 85
1294 |DRAWN 85
1295 |FOLLOW 85
1296 |INSPECTION 85
1297 |ION 85
1298 |PATH 85
1299 |STAFF 85
1300  |[TEND 85
1301 |ACTUALLY 84
1302 |BEANS 84
1303 |COCOA 84
1304 |CONCENTRATE 84
1305 [HEAVY 84
1306 [HELD 84
1307 |INDICATES 84
1308 [INSTEAD 84
1309 |LB 84
1310 |MILLS 84
1311 |[MOVES 84
1312 |REFRIGERATED 84
1313 |STERILIZATION 84
1314 |TEMPERA 84
1315 |THEORETICAL 84
1316 |ARRAY 83
1317 |CLOSED 83
1318 |CONTINUOUSLY 83
1319 |DIMENSIONAL 83
1320 [DRAG 83
1321 [EGGS 83
1322 |PASSED 83
1323 |PURPOSES 83
1324 |SUCROSE 83
1325 (Vi 83
1326 |CONSIDERABLY 82
1327 |CRYSTALLIZATIO+ 82
1328 |ISOTHERM 82
1329 |READILY 82
1330 [STEADY 82
1331 | TESTING 82
1332 |TRUCKS 82
1333 |UNIQUE 82
1334 |VOLTAGE 82
1335 |BACTERIA 81
1336 |BUSINESS 81
1337 |[COME 81
1338 |FILMS 81
1339 [FILTERS 81
1340  |FULLY : 81
1341 |GLUCOSE 81
1342 |KEEP 81
1343 |RANDOM 81
1344 |ACTIVE 80
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1345 [CHARGE 80
1346 [CHOSEN 80
1347 [DIMENSIONS 80
1348 [INCLUDED 80
1349 [MAINTENANCE 80
1350 [MIXERS 80
1351 [NITROGEN 80
1352 [NRE 80
1353 [STUDIED 80
1354 [SUBSTITUTING 80
1355 |[TRANSFERRED 80
1356 VS 80
1357 [WASTES 80
13568 |WORKING 80
1359 JAC 79
1360 [ADIABATIC 79
1361 [ADVANTAGE 79
1362 [CHIPS 79
1363 |CONSTANTS 79
1364 |CORRELATIONS 79
1365 |EXERCISE 79
1366 [FLUIDIZED 79
1367 [GREATLY 79
1368 [KNOWLEDGE 79
1369 |MINUTES 79
1370 |REVIEW 79
1371 [VOLATILE 79
1372 {APPEARANCE 78
1373 JAVOID 78
1374 JCOMPUTED 78
1375 |DIFFER 78
1376 |DIMENSION 78
1377 [EXPENSIVE 78
1378 |FLASH 78
1379 |MICRO 78
1380 |MOTION 78
1381 |NAME 78
1382 |REMAINING 78
1383 [WHITE 78
1384 [BUILDING 77
1385 |COOKED 77
1386 |DAYS 77
1387 [ESSENTIALLY 77
- 1388 |FLOAT 77
1389 |FLUIDIZATION 77
1390 |GRAPHICAL 77
1391 |LOCATIONS 77
1392 |MEET 77
1393 [PLOTS 77
1394 |PREDICT 77
1395 [PRIMARILY 77
1396 |REACHED 77

1397 |RECENT 77
1398 [SHAPED 77
1399 [SUPPLIERS 77
1400 |AGENTS 76
1401 [AGITATED 76
1402 [ALLOWS 76
1403 [BLADES 76
1404 [BLOCK 76
1405 [DX 76
1406 [EASY 76
1407 |EN 76
1408 [EXCESSIVE 76
1409 |GAP 76
1410 [INTEGRAL 76
1411 {NUCLEATION 76
1412 {PRODUCES 76
1413 |REPRESENTED 76
1414 {RETORT 76
1415 |START 76
1416 |ACCURACY 75
1417 |APPENDIX 75
1418 [ASSUMPTION 75
1419 |CA 75
1420 |CUTTING 75
1421 [FACE 75
1422 |FACILITY 75
1423 |GIVING 75
1424 |LE 75
1425 |NARROW 75
1426 |REACH 75
1427 |SIMPLY 75
1428 |SITE 75
1429 |SPOILAGE 75
1430 |SUPPORT 75
1431 |TURN 75
1432 {ACETATE 74
1433 JAWAY 74
1434 [COMMENT 74
1435 |GONVECTIVE 74
1436 [DEGREES 74
1437 |INTERFACIAL 74
1438 |MICROWAVES 74
1439 |PUMPED 74
1440 |REASON 74
1441  |SOLUBILITY 74
1442 |CHOICE 73
1443 |DRAW 73
1444 |ENVIRONMENT 73
1445 {EXCEPT 73
1446 |GRAIN 73
1447 |HELP 73
1448 [ME 73
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1449 |PB 73
1450 |PEOPLE 73
1451 [PIECE 73
1452 |[POOR 73
1453 |REFERRED 73
1454 |UNITED 73
1455 |VARIABILITY 73
1456 |[ACCEPTABLE 72
1457 |APPLIES 72
1458 [CHANGING 72
1459 [FAIRLY 72
1460 |INCH 72
1461 |INTERMEDIATE 72
1462 [LIFT 72
1463 |LOADS 72
1464 |NOZZLE 72
1465 |PREPARATION 72
1466 |ROTATION 72
1467 |SEC 72
1468 [SETTING 72
1469 |SHAPES 72
1470 [TAKING 72
1471 |WHEAT 72
1472 |AGITATION 71
1473 [BOX 71
1474 |COMPANIES 71
1475 |COMPARE 71
1476 |CONFIGURATION 71
1477 |COOL 71
1478 |DETAILED 71
1479 [FLAT 71
1480 [GRADIENTS 71
1481 |LOADING 71
1482 |ORGANISATION 71
1483 |STATIC 71
1484 |YORK 71
1485 |ARRANGEMENT 70
1486 |CORRELATION 70
1487 |KEY 70
1488 |KW 70
1489 |MANUFACTURERS 70
1490 |NOMINAL 70
1491 |PATTERNS 70
1492 |PURCHASED 70
1493 |SECONDARY 70
1494 [SEPARATIONS 70
1495 |SHOWED 70
1496 |SLOWLY 70
1497 [SPHERE 70
1498 {SQ 70
1499 |SUBSTANCES 70
1500 JTARGET 70

1501 |APPLE 69
1502 |ASSURANCE 69
1503 JAXIS 69
1504 |CAREFULLY 69
1505 |EXPRESSIONS 69
1506 |GRINDING 69
1507 {HIS 69
1508 {INVOLVE 69
1509 {IV 69
1510 jLACK 69
1511 |PREPARE 69
1512 |PREVIOUS 69
15613 [VIEW 69
1514 |YEAST 69
1515 JAMBIENT 68
1516 |DISCUSSION 68
1517 |EVALUATE 68
1518 |FLAVOUR 68
1519  |FORMAT 68
1520 |GO 68
1621 |HG 68
1522  |IONS 68
1523  |KPA 68
1624 |LACTOSE 68
1625 |SUBJECT 68
15626 |TUBULAR 68
1627 |VIA 68
1528 |AUTOMATIC 67
1529 {BAR 67
1530 |BOUND 67
1531 JCAUSING 67
1532 |CONSISTENCY 67
1533 |COOLER 67
15634 |DETAILS 67
1635 |DETERGENT 67
1536  |DISPERSION 67
1637 |GC 67
1638  |GREAT 67
1539  |GROUND 67
1540 |INTERPRET 67
1541 [MAINLY 67
1542 |MINIMIZE 67
1543 |PAST 67
1544 |POLYMER 67
1545 |REASONABLE 67
15646 |REPRESENTATION 67
1547 [TOOLS 67
1548 |[USES 67
1549 |BREAK 66
1550 |BROWNING 66
1661 |CIRCUIT 66
1652 |CORRECT 66

ns




1553 |ENCOUNTERED 66
15564 |EXPOSED 66
1555 |FITTED 66
1556 |HARD 66
1557 [NUMERICAL 66
1558 |REJECTION 66
15569 |SCREWS 66
1560 |SPECIES 66
1561 {SUPERHEATED 66
1562 |TENDS 66
1563 |TRANSITION 66
1564 |UPWARD 66
1565 |AID 65
1566 |CANNED 65
1567 |CONVERTED 65
1568 |CURD 65
1569 |DECREASING 65
1570 |DOCUMENTS 65
1571 |EQUALS 65
1572 [FATTY 65
1573 |FIBERS 65
1574 |FILL 65
1575 |FOULING 65
1576 |INITIALLY 65
1577 |PASTEURIZATION 65
1578 |PERSONNEL 65
1579 |PLAN 65
1580 [SAY 65
1581 |SPEEDS 65
1582 |SPORES 65
1583 |TREATED 65
1584 [TURBINE 65
1585 |ANALYTICAL 64
1586 |APPLICABLE 64
1587 |BINDING 64
1588 |CENTRAL 64
1589 |CHANNELS 64
1590 |CLOSELY 64
1591 [CONTROLLING 64].
1592 |COUNTER 64
1593 |DEGRADATION 64
1594 [ELECTRIC 64
1595 [HANDLE 64
1596 [LIMITING 64
1597 |[MELTING 64
1598 |MESH 64
1599 [OPENING 64
1600 [OUR 64
1601 JPERATURE 64]
1602 |PERCENTAGE 64
1603 |REPLACED 64
1604 |ROLE 64

1605 [SEQUENCE 64
1606 [SOLVED 64
1607 |STRONG 64
1608 |SUFFICIENTLY 64
1609 |SURROUNDING 64
1610 |VERSUS 64
1611 |ACT 63
1612 |BOWL 63
1613 [BREAD 63
1614 |CAPITAL 63
1615 |[DESORPTION 63
1616 |[EXPERIENCE 63
1617 |FEEDING 63
1618 [GENERATE 63
1619 |GET 63
1620 [HOLD 63
1621 [MANUFACTURER 63
1622 |RECORDED 63
1623 [ROTOR 63
1624 |TANKS 63
1625 |TORQUE 63
1626  [TW 63
1627 |[VITAMINS 63
1628 |CONCERNED 62
1629 |CONDENSATION 62
1630 |DETERMINATION 62
1631 |DISPOSAL 62
1632 |EFFLUENT 62
1633 |[ENVIRONMENTAL 62
1634 |EXTRUDATE 62
1635 |FUNDAMENTAL 62
1636 |GELS 62
1637 |HIGHEST 62
1638 |HOLES 62
1639 [INSULATION 62
1640 [{INTEGRATION 62
1641 |INTERVAL 62
1642 |LOCATED 62
1643 [MOTOR 62
1644 |QUICKLY 62
1645 |RETURN 62
1646 |SEPARATING 62
1647 [SIGNALS 62
1648 |SKIN 62
1649 |TRADITIONAL 62
1650 |CHECK 61
1651 |DISCUSS 61
1652 [DISPERSED 61
1653 |FREEZER 61
1654 |HEATER 61
1655 [HO 61
1656 |INDIRECT 61
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1657 |INTERPRETATION 61
1658 [MOL 61
1659 |REGIONS 61
1660 [SEPARATOR 61
1661 [SHAFT 61
1662 [SUBPROGRAM 61
1663 |TAGUCHI 61
1664 [ATTENTION 60
1665 |CONSTRUCTED 60
1666 |[CONTRAST 60
1667 |CONTROLS 60
1668 |CORE 60
1669 |[COUNTERCURRENT 60
1670 |DC 60
1671 (DI 60
1672 |ENTROPY 60
1673 |EXCESS 60
1674 |FAN 60
1675 |FORMULATION 60
1676 |INSTRUMENT 60
1677 |LM 60
1678 |MELT 60
1679 |NET 60
1680 |OWN 60
1681 |PROVIDING 60
1682 |RISK 60
1683 |RPM 60
1684 [SAMPLING 60
1685 |SUSPENSIONS 60
1686 |TOWARD 60
1687 {USER 60
1688 |ASSUMPTIONS 59
1689 [BEEF 59
1690 |CHANNEL 59
1691 |CHAP 59
1692 |CLEAN 59
1693 |[DIAMETERS 59
1694 |DRIVE 59
1695 [DRIVEN 59
1696 [EXTENDED 59
1697 |GAL 59
1698 |INTEGRATED 59
1699 |MOVED 59
1700 |ONTO 59
1701 [POROSITY 59
1702 |PREDICTION .59
1703 |REMOVING 59
1704 |SATISFACTORY 59
1705 |SUBJECTED 59
1706 |VESSELS 59
1707 |WORLD 59
1708 |AROMA 58

1709 |BRINE 58
1710 [BROKEN 58
1711 |BROUGHT 58
1712 |CHARACTER 58
1713 |CONCERN 58
1714 |CREATE 58
1715 |CRYSTALLIZER 58
1716 |DA 58
1717 |DEFINING 58
1718 |DISPLACEMENT 58
1719 |ENDS 58
1720 [HEALTH 58
1721 |HUMAN 58
1722 |JET 58
1723 [NUCLEI 58
1724 |PEAK 58
1725 |POPULATION 58
1726 [PSI 58
1727 |SOLVE 58
1728 [ANIMAL 57
1729 |ASPECTS 57
1730  |CALCULATING 57
1731 [CAPILLARY 57
1732 |CONSIDERATIONS 57
1733  [CRITERIA 57
1734 |CYCLONE 57
1735 |EDGE 57
1736 |[FORMULA 57
1737 |GROW 57
1738 |KINDS 57
1739 |LTD 57
1740 {OTHERWISE 57
1741 |PADDLES 57
1742 |PARTIALLY 57
1743 |PARTICULATE 57
1744 [PR 57
1745 |PRINCIPAL 57
1746 |RATIOS 57
1747 [REMAIN 57
1748 |RESEARCH 57
1749 [ROLL 57
1750 [SIDES 57
1751 |[TEAM 57
1752 |THEREBY 57
1753 |TURBULENCE 57
1764 |AP 56
1755 |ASEPTIC 56
1756 |ASSESSMENT 56
1757 |CD 56
1758 |[CIRCULATION 56
1769 |COMPRESSOR 56
1760 |CONSISTENT 56
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1761 |CONVERSION 56
1762 |DEPARTMENT 56
1763 {DISCHARGED 56
1764 |DISK 56
1765 [EM 56
1766 |EXP 56
1767 |EXTRACT 56
1768 |HARDNESS 56
1769 |[NEGLECTED 56
1770 [OBJECTIVE 56
1771 {OBVIOUS 56
1772 |PACKING 56
1773 [PASSAGE 56
1774 |PERHAPS 56
1775 |PERMITS 56
1776 |PIPES 56
1777 {POULTRY 56
1778 |REACHES 56
1779 [RICE 56
1780 [SHRINKAGE 56
1781 |SPIRAL 56
1782 |STARTING 56
1783 |UNLESS 56
1784 |USUAL 56
1785 |YB 56
1786 |ACCELERATION 55
1787 |CALCIUM 55
1788 |CEREALS 55
1789 |CONVENIENT 55
1790 |CONVEYING 55
1791 |JCORRECTIVE 55
1792 |CS 55
1793 |DEFINITION 55
1794 |DIET 55
1795 |DL 55
1796 |EARLY 55
1797 |FIBER 55
1798 |GENERATORS 55
1799 |MOLES 55
1800 |MOMENTUM 55
1801 |[MOUNTED 55
1802 |OCCURRING 55
1803 |PALLET 55
1804 |PERMEABILITY 55
1805 |RETAINED 55
1806 |SIMILARLY 55
1807 |SIMULATION 55
1808 |SOFT 55
1809 |STARCHES 55
1810 JTOWER 55
1811 UK 55
1812 |AFFECTS 54

1813 [ALREADY 54
1814 |BIOLOGICAL 54
1815 |BLENDING 54
1816 |CENTRIFUGE 54
1817 |CHANGED 54
1818 [CI 54
1819 |DESTRUCTION 54
1820 |DOCUMENT 54
1821 |FH 54
1822 |INTEGER 54
1823 |INTERVALS 54
1824 |KIND 54
1825 |MS 54
1826 |PRELIMINARY 54
1827 |RECTANGULAR 54
1828 |RECYCLE 54
1829 |RESPONSIBILITY 54
1830 |SAID 54
1831 |SEALED 54
1832 |SYRUP 54
1833 |TRIAL 54
1834 [VARYING 54
1835 |ACTIONS 53
1836 |APPROACHES 53
1837 |BALANCES 53
1838 [CIRCULAR 53
1839 |COMPUTE 53
1840 |DOUGH 53
1841 |EMULSIONS 53
1842 |ENTER 53
1843 [FINALLY 53
1844  |FUNCTIONAL 53
1845 |INCLUDES 53
1846 |JL 53
1847 |MENTS 53
1848 |OVERCOME 53
1849 |PROTECTION 53
1850 |REACTOR 53
1851 |RESPONSIBLE 53
1852 |SIEVE 53
1853 |SUPPOSE 53
1854 |YA 53
1855 |CARE 52
1856 |CARRY 52
1857 |COLOUR 52
1858 [DV 52
1859 |EVIDENCE 52
1860 [FINISH 52
1861 |FREEDOM 52
1862 |[FREEZERS 52
1863 |GREEN 52
1864 |[LARGELY 52
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1865 [MECHANISMS 52
1866 |PERFORM 52
1867 |POTATOES 52
1868 |PUBLISHED 52
1869 |RANGES 52
1870 [RESISTANT 52
1871 |SELECT 52
1872 [SELECTING 52
1873 |SHEETS 52
1874 |SIX 52
1875 [SUBLIMATION 52
1876 |TRANSPORTATION 52
1877 [UNITY 52
1878 {WAVE 52
1879 |ADAPTED 51
1880 |ARISE 51
1881 |BUILT 51
1882 |CHARGED 51
1883 |COVERED 51
1884 |[CUMULATIVE 51
1885 [DEFINE 51
1886 |DY 51
1887 [DZ 51
1888 |EFFECTIVENESS 51
1889 |FERMENTATION 51
1890 [FORCED 51
1891 [HAZARD 51
1892 [IMPINGEMENT 51
1893 |[LARGEST 51
1894 [MEATS 51
1895 |NUTRIENT 51
1896 |POLAR 51
1897 |REPRESENTING 51
1898 |RM 51
1899 |RUNNING 51
1900 |SHARP 51
1901 |SQUARES 51
1902 |STRIPPING 51
1903 |SUBROUTINE 51
1904 |TS 51
1905 [TT 51
1906 [WASH 51
1907 |AGENT 50
1908 |APPROXIMATE 50
1909 |AQUATIC 50
1910 |ATTRIBUTES 50
1911 |BEGINNING 50
1912 {BOD 50
1913 [CHEESES 50
1914 |COMMERCIALLY 50
1915 [CONSIST 50
1916 |COUNT 50

1917 |EFFECTIVELY 50
1918  |EQUA 50
1919 |FL 50
1920 |FLAVORS 50
1921 |FUTURE 50
1922 |GOES 50
1923 |GRAINS 50
1924 |[MAGMA 50
1925 |MAINTAINING 50
1926 {MINUTE 50
1927 |OFTHE 50
1928 |ONES 50
1929 |PLANNED 50
1930 |PROJECT 50
1931 |QUESTION 50
1932 |RADIAL 50
1933 |REASONS 50
1934 |RECEIVING 50
1935 |RHEOLOGICAL 50
1936  |RISES 50
1937 |SHORTER 50
1938 |SOLVENTS 50
1939 |STATIONARY 50
1940 |STOCK 50
1941 |TROUGH 50
1942 |CONTAMINATION 49
1943 |CUTTER 49
1944 |CYLINDERS 49
1945 |DECREASED 49
1946 |DELIVERY 49
1947 |ELASTIC 49
1948 |ESTIMATING 49
1949 |FEATURES 49
1950 |HEATS 49
1951  |KNOW 49
1952 |LO 49
1953  |MHZ 49
1954 |PLUS 49
1956 |PREPARED 49
1956  |PUMPING 49
1957 |READING 49
1958 |RESOLUTION 49
1959 |RULE 49
1960 |SETS 49
1961 |SLIGHT 49
1962 |SMOOTH 49
1963 |SPACING 49
1964 |STATED 49
1965 |SURE 49
1966 |VAPORS 49
1967 |XB 49
1968 |ADDING 48




1969 [AX 48
1970 [BARRIER 48
1971 |BEGINS 48
1972 [CHAIN 48
1973 [COATING 48
1974 {COMES 48
1975 [CONSIDERING 48
1976 |CONVEYED 48
1977 [DENSE 48
1978 |DOWNWARD 48
1979 [ENTRANCE 48
1980 |ES 48
1981 |ESTABLISH 48
1982 {GEOMETRIC 48
1983 |GRANULAR 48
1984 [HYDROGEN 48
1985 [INCHES 48
1986 |INCORPORATED 48
1987 [ISSUE 48
1988 |LEAVE 48
1989 |MAGNETIC 48
1990 |MOIST 48
1991 [MONOLAYER 48
1992 |PECTIN 48
1993 {SION 48
1994 |TE 48
1995 |TREND 48
1996 [AVAILABILITY 47
1997 |BACTERIAL 47
1998 |BENZENE 47
1999 |BET 47
2000 |CARRYING 47




Headwords in Dictionary of Food Engineering

APPENDIX 5

N Headword N Headword N Headword

1 |absolute humidity 23 |agitate thin film evaporator 45 |aseptic packaging
aseptic processing and

2 |absolute pressure 24 |agitator 46 [packaging

3 |absolute temperature 25 |air blast freezer 47 |atmosphere

4 |absorbent 26 |air-blast 48 |atomizer

5 |absorption 27 |albumin 49 {audit

6 |acid food 28 |alkaline 50 |automatic

7 |acidified food 29 |ambient temperature 51 |automatic control

8 [acoustic 30 [amorphous 52 |axial

9 |activate energy 31 [amplitude 53 |axial mixing

10 |activated carbon 32 |amylopectin 54 |bacteria

11 |activated sludge . 33 jamylose 55 |baffle

12 |activated sludge process 34 |anaerobic 56 |baking

13 |activity relationship chart 35 |anaerobic respiration 57 |baking powder

14 |adiabatic 36 |angle of inclination 58 |ball mill

15 |adsorbent 37 |angle of repose 59 |bar

16 |adsorption 38 |angular velocity 60 |barometer

17 ({aeration 39 |anionic 61 [|barrel

18 Jaerobic 40 |antioxidant 62 |barrier

19 |aerodynamics 41 |apparent viscosity 63 |batch

20 Jaflatoxins 42 |aqueous 64 |[beam

21 |agglomeration 43 |aroma 65 |beverage

22 |agitate 44 |aseptic 66 |bin dryer




67 |[Bingham plastic 92 |canning 117 |clarifier

68 |biomass 93 |cap 118 |cleaning

69 |blade 94 |capillary 119 |Cleaning in Place(CIP)
70 |blancher 95 |capital cost 120 [clearance

71 |blanching 96 |caramelization 121 |Clostridium botulinum
72 |blending 97 |carrier 122 |coagulant

73 |[blower 98 |carton 123 |coagulation

74 |boiler 99 [casein 124 |cocurrent

75 |boiling point elevation 100 |catalyst 125 [cohesive

76 |botulism 101 |cellulose 126 |cohesiveness

77 |boundary 102 |[centipoise(cP) 127 |cold sterilization

78 |boundary condition 103 |centrifuge 128 |cold storage

79 |boundary layer 104 |cereal 129 |collagen

80 |Brabender 105 [chain reaction 130 [collapse

81 |brewing 106 |chamber 131 |colloid

82 |Brix 107 |[cheese 132 |colloid mill

83 |browning reaction 108 |chelate 133 |color sensor

84 |buffer 109 |chewiness 134 |colorimeter

85 [bulk 110 |[chlorination 135 |combustion

86 |bulk density 111 |cholesterol 136 |commercial sterilization
87 |buoyant force 112 |chromatography 137 jcompression

88 [cabinet dryer 113 |chunk 138 |compression test

89 |caking 114 |churning 139 |compressor

90 (calibration 115 |citrus 140 |[computer simulation
91 |calorimeter 116 |clarification 141 [concentrate




142 |concentration 167 |criteria 192 |defrost

143 |condensate 168 |critical 193 |degradation

144 |condensation 169 |Critical Control Point(CCP) 194 |dehydration

145 [condensor 170 |critical moisture content 195 |denaturation

146 |condiment 171 _|cross circulation drying 196 |density

147 |conditioning 172 |cross contamination 197 |desorption

148 [conduction 173 |cross flow 198 |destruction

149 |conductivity 174 |cross sectional area 199 |detergent

150 |confection 175 |crushing 200 \deterioration

1561 |consistency . 176 |crust 201 |dew point

152 |[contact plate freezing 177 |cryogen 202 |dialant

163 |contamination 178 |cryogenic freezing 203 |dialysis

154 [continuous phase 179 |crystal 204 |die

155 |[control chart 180 |crystallization 205 |[dielectric constant

156 |control limit 181 |curd 206 |dielectric heating
controlled atmosphere

1567 |storage 182 [cyclone 207 {diffusion

158 |convection 183 |cylinder viscometer 208 [diffusivity

159 |[convergence 184 |dairy 209 |digestion

160 |conversion efficiency 185 |damage 210 |(dilatant

161 |conversion factors 186 |data acquisition 211 |dimensionless number

162 |conveyor 187 |deaeration 212 |direct steam injection

163 [co-rotating 188 |deaerator 213 |disaccharide

164 |corrective action 189 |decomposition 214 [disc bowl! centrifuge

165 jcountercurrent 190 |defect 215 (discharge

166 |cream(butter milk) 191 |deformation 216 |disinfection
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edible film

217 |disk (disc) 242 267 |exhauster

218 |disk atomizer 243 |efficiency 268 |exhausting

219 ldispersion 244 |effluent 269 |experimental design
220 |displacement 245 |elasticity 270 |expression

221 |disposal 246 |electrical conductivity 271 |extraction

222 |distillation 247 |electrical properties 272 |extruder

223 |distribution 248 |electromagnetic 273 |extrusion

224 |double drum dryer 249 |electronic nose 274 |fabricated food

225 |[double effect evaporator 250 |emissivity 275 |fan

226 |double seam 251 |emulsifier 276 |fat

227 (dough 252 |emulsion 277 |feeder

228 |down stream 253 |enamel 278 |fermentation

229 |drag 254 lencapsulation 279 |fiber

230 [drag coefficient 255 |energy balance 280 [filler

231 [|drained weight 256 |engineered foods 281 [filter

232 |drip 257 |enrichment 282 |[filtration

233 |droplet 258 |enthalpy 283 |flake

234 {drum dryer 259 ientrap 284 |flame peeling

235 |dry basis 260 |enzyme 285 |flash pasteurization
236 [dry bulb temperature 261 |equilibrium 286 |flavor

237 |dryer 262 |equilibrium moisture content | 287 |flexible packaging
238 |drying 263 |equilibrium relative humidity 288 [flocculation

239 |drying chamber 264 |evaporated milk 289 Iflotation

240 |drying rate 265 |evaporation 290 [flow behavior

241 |dynamic 266 |evaporator 291 |[flow behavior index




-»)

fusion

hermetically sealed

292 |flow diagram 317 342 |container

293 |fluid dynamics 318 |gasket 343 |heterogeneous

294 [fluidized bed 319 |gauge 344 |holding tube

295 |flushing 320 |gel 345 |homogeneous

296 (foam 321 |gelatinization 346 |homogenization

297 [foaming agent 322 |gelation 347 |homoginizer

298 |food additive 323 |glass transition 348 [horizontal

Food and Drug
299 |Administration(FDA) 324 |gluten 349 [humectant
Good Manufacturing

300 [food color 325 |Practice (GMP) 350 |humidifier

301 [food engineering 326 tgrader 351 {humidity

302 {food poisoning 327 |grain 352 |[hydraulic

303 |food safety 328 |grinding(n), grind(v) 353 |hydrogenation

304 [food sanitation 329 |gum 354 |hydrolysis

- 305 |fork lift 330 (hammer mill 355 |hydrometer
Hazard Analysis Critical

306 |formulation 331 _|Control Point(HACCP) 356 |hydrophillic

307 |fortification 332 |headspace 357 |hydrostatic retort

308 [fouling 333 |heat exchanger 358 |hygiene

309 |[freeze burn 334 |heat flux 359 |hygroscopic

310 [freeze concentration 335 |(heat of fusion 360 |ideal gas

311 [freeze dry 336 |heat of sorption 361 |immersion freezing

312 [freezing 337 [heat of vaporization 362 |impact strength

313 |freezing point depression 338 |heat penetration test 363 {incubation

314 |[friction force 339 [heat pump 364 |indicator
Individual Quick

315 |frying 340 |heat transfer 365 |Blanching(1QB)
Individual Quick

316 (fuel 341 |heat transfer coefficient 366 |Freezing(IQF)
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line heat source thermal

367 |infection 382 [conductivity probe 417 |modified starch

368 |[infrared 393 |lipid 418 |modulus

369 |injection 394 |[lipid oxidation 419 [moisture content
moisture water vapor

370 [inspection 395 |[load cell 420 |transmission

371 Jinsulation 396 |{lubricant 421 |moisture-vapor-resistant

372 |intensity 397 [lye peeling 422 |monolayer

373 linteraction effect 398 [machinability 423 |mould

374 |internal energy 399 [Maillard reaction 424 |moulding

375 linvert sugar 400 [manufacture 425 |moving bed extractor

376 |investment 401 [mass balance 426 [Multiple-effect evaporator

377 lirradiation 402 |mass transfer 427 [munsell color system

378 [isentropic compression 403 |mass transfer coefficient 428 [near-infrared (NIR)

379 |jacket 404 |material balance 429 |Newtonian fluid

380 |kinematics 405 [materials handling 430 |noise

381 |kinetic 406 |measurement 431 |non-Newtonian fluid

382 |kinetic energy 407 |mechanical damage 432 |nozzle

383 [labeling 408 |melting point 433 |nucleation

384 |[lagoon 409 |membrane 434 |nuclei

385 |laminar flow 410 jmicrowave 435 |nutrition label

386 [laminate 411 |milling 436 |off-flavor

387 |latent heat 412 {minimally processed food 437 johmic heating

388 |leaching 413 |mixer 438 |oil

389 |leakage 414 |mixing 439 lonline sampling inspection

390 |leavening 415 |mixture 440 |operation process chart

modified atmosphere
391 [lethality 416 |packaging, MAP 441 |optimization
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442 Jorifice 467 |pneumatic 492 |rancidity

443 |osmosis 468 |pollution 493 |raw material
444 |osmotic dehydration 469 |porosity 494 [reaction

445 |oxidation 470 |positive displacement pump 495 |reactor

446 |packaging 471 |[post harvést 496 |recovery

447 |packed bed 472 |poultry 497 |recrystallization
448 |pallet 473 |preservation 498 |[recycle

449 |palletized unit load 474 |preservative 499 |reducing sugar
450 |partial pressure 475 |pressure drop 500 [reflection

451 |pasteurization 476 |process control 501 [reflux

452 |pathogen 477 |projected area 502 |refractometer
453 |pectin 478 |propeller 503 |refrigerant

454 |peeling 479 |proximate analysis 504 |[refrigeration
455 |penetration 480 |[pseudoplastic 505 |relative humidity
456 |penetrometer 481 |Psychrometric Chart 506 |relaxation

457 |permeability 482 |pump 507 |rendering

458 |pH 483 [qualitative 508 |replicate

459 [phase 484 |quality assurance 509 [residence time
460 [phase diagram 485 |quality characteristic 510 |resistance

461 |[physical properties 486 |quality control 511 |respiration V
462 |pigment 487 |quantitative 512 |retort

463 |[planimeter 488 |quantity 513 |retort pouch
464 [plant layout 489 |radiation 514 |Reverse Osmosis
465 |plate freezing 490 |radioactive 515 ?eversible

466 |plate heat exchanger 491 |radioactivity 516 |[rheology
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517 jrheometer 542 |shear 567 |standardization
518 {ripening 543 |shear rate 568 |[starch
519 |roast 544 |shear stress 569 [starter
shear thickenning fluid
520 [roller 545 |(dilatant) 570 |steady state
shear thinning fluid
521 |rotary 546 [(pseudoplastic) 571 [steam economy
522 |rotary retort 547 |shelf- life 572 {steam table
523 Jrotating 548 |[shellfish 573 |sterile
524 |sanitizer 549 |shrinkage 574 |[sterilization
525 [saturated fatty acid 550 |[sieve 575 |still retort
526 [saturated vapour 551 |significant figure 576 |storage
527 |schematic diagram 552 |silo 577 |strain
scraped surface heat
528 |exchanger 553 |size reduction 578 |stream
529 |screening 554 |skim milk, non fat milk 579 [streamline flow
530 |screw 555 |slicing 580 [sublimation
531 |seamer 556 |{sludge 581 [suction
532 |sedimentation 557 |slurry 582 [supercooling
533 |selectivity 558 |solvent extraction 583 |supercritical fluid extraction
534 |sensible heat 559 |sonication 584 |superheated steam
535 |sensitivity 560 |sorption isothem 585 {supersaturation
536 |sensor 561 |specific heat 586 supplementaﬁon
537 |sensory evaluation 562 |spectrum 587 |surface area
538 |separation 563 [spoilage 588 |surface tension
539 |[sewerage 564 |spore 589 |surfactant
540 [shaft 565 |stabilizer 590 |suspension
541 [sharp 566 |standard deviation 591 |swell
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592 {symbol 617 [toughness 642 |viscoelastic

593 |synthesis 618 |transient 643 |viscometer

594 |tempering 619 |transmission 644 |viscosity

595 {tenderometer 620 [transparent 645 |volatile

596 |tensile strength 621 [transpiration 646 |[voltage

597 |tensile test 622 [turbidity 647 |warehouse

598 [tension 623 |turbine 648 |waste

599 [texture 624 |turbulent flow 649 |waste treatment

Texture Profile Ultra High Temperature

600 |Analysis(TPA) 625 [(UHT) . 650 {water activity (aw)
water sorption

601 |thawing 626 |ultrafiltration 651 |isoterm(sorption isotherm)
water vapor transmission

602 [thermal conductivity 627 {ultrasonic 652 |rate

603 |Thermal Death Time(TDT) | 628 |ultraviolet 653 |wavelength

604 {thermal diffusivity 629 |uniaxial compression 654 [wet bulb temperature

605 |thermal processing 630 |unit operations 655 |whey

606 |thermal properties 631 |unsteady 656 |whole milk

607 |thermocouple 632 vacuurﬁ 657 |yeast

608 [thermodynamics 633 |vacuum packaging 658 lyield

609 |thermophillic bacteria 634 |vacuum pump 659 |yolk

610 |thermoplastic 635 [validation

611 {thickening 636 |vaporization

612 [thixotropic 637 |vapour pressure

613 |tolerance 638 |velocity

614 |[torque 639 |ventillation

615 |Total Quality Management | 640 jvertical

616 |total soluble solid 641 |vessel
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