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nation as well as in improving public health
INTROBDUCTION and physique of individual people. The impo-
rtance of balanced nutrition is one of the spec-
A balanced nutrition is an indispensable fa- ial emphasis on the growing children in view
ctor in the supply of necessary manpower re- of its important bearing on the brain and bo-

sources for the industrialization efforts of the dy development®®®, Along with the economic
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growth, it is to be admitted that the nutrition
status of Korean people has been improved co-
nsiderably for the past decade on the statistic-
al figures of the per capita daily supply of
calorie and protein. Such z trend of nutrition:
al improvement was also reflected at the Nati-
onal nutrition survey® and Wonseong County
nutrition survey® However, under the exiting
dietary pattern, Korean heavily rely on the
vegetable sources for the supply of daily foo-
ds. Another factor still pesing a greater prob-
lem is the wide gap of income existing betwe-
en urban and rural communities with the diet-
ary standard of the low income brackets fam-
ilies falling far below the recommended level
of nutrition®®?,

Wonseong County, Kangwon Province, Kor-
ea is one of the typical area, nutrition of wh-
ich falls considerably behind the recommended
level of nutrients®. The problem is not only
of Wonseong County people alone but repres-
ents an universal concern in all less‘developed
countries and this will inevitably indicate a
positive effort fof the development of low-co-
st food stuff of balanced nutritive values. On
the other hand, except for the milk products
most of the processed foods in the market we
re prepared with a little nutritive considerati-
ons and distributed with a high price. Natur-
ally, it may be generally termed either “tast-
eful food” than “nutritive food” and yet one
conspicuous point is that they are generally pr
iced comparatively on the high side. As seen
from the foregoing point of view, existing pr-
ocessed food items are far from the concept
of the so called low cost-high nutrition foods
(LCHN Foods). This study is a part of the
development of high nutrition-low cost foods
for the project-Wonseong County Comprehens-
ive Nutrition program which was assisted by

local/national Government of Korea and Meals
for Million (MFM) Foundation, USA™.

In this study, various foodstuffs available
in Korea were reviewed and selected for the
formulation of high nutrition-low cost food
mixtures as supplmentary foods with the con-
sideration of calorie, protein, vitamin and min-
erac for the children in rural area. And then
each formula of mixtures was examined for
the evaluation of production performance with
the MEM-KIST Extrusion Cooker system, wh-
ich was developed by MFM and Korea Instit-
ute of Science and Technology (KIST).

EXPERIMENTAL METHODS

1. Basic Consideration of Proposed Suppl-
mentary Foods :

Based on the results of previous studies on
the nutritional gap of Wonseong County® and
also based on the PAG Guideline No. 8,® a
nutritional criteria has been established for the
target product to be developed, as follows:
The target product should be composed of at
least 16% protein, with. net protein utilization
(NPU) standing at 60 or over, and protein
efficiency ratio (PER) at 2.1 or over (PER
of casein is 2,5). Calorie, mineral and vitamin
must be considered based on the finding of the
previous studies on the nutritional status of
target peoples in Wonseong County. Recom-
mended price levels are to be lowered down
to a half of the price of other commercial
products in market. The sensory acceptability
of product, such as flavor, taste, etc., is to
be disregarded to certain extent in the interest
of discrimination against other similarities of
more tasteful or favorite nature. As for sto-

rage stability of product, the recommended



duration of shelf life is about one month
without any changes of product flavor in am-

bient situation of summer weather in Korea.

2. Major Materials for Proposed Formula

Barley, corn and soybean constituted the th-
Tee major cereals most recommended for proce
ssing in Korea. Therefore, the desired formula
of materials composition will be either barley
soybean-others or corn-soybean-others, and if
necessary in order to increase the protein con-
tent or to improve the protein quality, minor
quantities of sesame or anchovy may prefera-
bly be blended in®. Accordingly barley, corn,
soybean, sesame, powdered milk, peaunt, rice,
wheat, etc. may also be considered as potenti-
al raw materials.

3. Formulation Procedure

Proposed supplementary products were dev-
eloped by the following general approach: 1)
Available low cost foodstuffs were tabulated
for a relatively local area and their compositi-
-onal makeup and cost obtained. 2) The essen-
tial amino acid components of the various
ingredients were considered and various co-
mbinations of materials calculated which gav-
¢ a balanced blend of essential amino acid!® 3)
‘Other nutritional considerations on the calorie
vitamin and mineral were given to the devel-
opment of formula. 4) And then, from labor-
-atory mixing and formulation into desired pr-
oducts, several formula were seleéted and ex-
.amined for production performance with MFM
-KIST Extrusion Cooking System.

4. Description of the Equipment and MFM-
KIST Extrusion Cooking System for the
Production

“Table 1 lists the main characterics of MFM

-KIST extruder used for this study. MFM-
KIST Extrusion Cooking System is outlined in
Figure 1 and is now practiced in the product-
ion of snack foods, blended foods, textured v-
egatable protein and inactivation of enzymes'V.

Table 1. Characteristics of the MFM-KIST extru-

der

Characteristics

MFM-KIST Extruder

Capacity (Kg/hr)
Feeding System
Screw configuration
Diameter screw(inch)
Relation L/D screw

Source of heat

100

Forced feeding
Constant

3

101

Mechanical friction
heat

Motor power (H.P.) 30

Product shape Highly expanded pieces
and flakes

Product density Low-density expanded
products

A number of experiments with formulas h-
ave been conducted on the MFM-KIST Extru-
sion Cooking System to the operating Charac-
teristics, limitation  and process reguirements

with the given procedures'®.

5. Sensory Evaluation and Chemical

Analysis

The sensory evaluations were made by a gr-
oup of 15 specialists in order to determine
the odor, taste, texture and color of product
by means of scoring difference test'®. And also
approximate compositions of each products w-
ere analyzed by AOAC Offical Methods'®.

RESULTS AND DISCUSSIONS

1. Preliminary Formulation of Proposed
Supplementary Foods

Preliminary formulation of proposed supple-
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Major ingredients:
Barley or Corn
Defatted Soybean

Minor ingredients:
Sesame, Sugar,
Salt and Nutrients

Proportional
Milling

Water application —4’ Extrusion ‘

MFM-KIST Extruder

l Drying/Cooling l

1 0il
I Coating <———{
R Sugar

Sesame

' Packing \

PRODUCTS
(Snack/Powder Type)

Fig. 1. MFM-KIST extrusion cooking system
for the production of HNLC foods.

mentary foods for the Wonseong County Pro-
ject was made on the basis of barley defatted
soybean composition (BS) formulas, corn-defa
tted soybean composition (CS) formulas, barl-
ey-defatted soybean-fish (anchovy) composition
(BSF) formulas, barley-defatted soybean-sesa-
me composition (BSS formulas), corn-defatted
soybean-sesame composition(CSS formulas) as
shown in Table 2. The barley has been a sta
ple food in thé Korean diet for a long time and
is produced as the second largest crops in Korea.
Barley and corn were considered as a source
of energy in BS, BSS, CS and CSS formulas. The
soybean is the only crop in Korea which can
economically raise protein content and improve
protein quality of barley of corn after mixing.
Addition of sesame, an acceptable food ingred-

ients to the Korean, as a source of methioni-

ne and tryptophan would correct to some ext-
ent the efficiency of amino acids. The level
of protein content in the formulas ranged frbm.
17 to 21 per cent and the product is expected.
to provide about 329-—391 Kcal per 100g of
products.

For the moment, studies are actively being
carried out for the development of HNLC
foods especially for the developing countries in-
the form and nature characteristics to the ind-
igenous circumstances of individual countries.
For instance, in Latin America the Brady Ex-
truder is being tested in food development usi~
ng such raw materials as bean powder, linsee-
ds, corn, millet and cassava. Other countries
engaged in similar efforts are: Costa Rica,
Bolivia Mexico and Chile'®. And also there was

a similar research works on the development
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Table 2.

Material Composition of Various Proposed Formulas (%)

i BS Cs BSS CSS

Materials o oo O e ® @O ® ® @ ®
Barley Flour 70 56 63 63 65 68 70
‘Corn Flour 70 56 63 65
‘Soybean Flour 27 27
Defatted Soy Flour 28 28 28 27 25 22 20 28 25
Anchhovy Flour
‘Sesame Seed 2 2 2 2 2 2 2 2
Soy 0il 6 2 2 2 2 6
«Corn 0il
Sugar 6 6 4 4 4 4 6 6 4
“Others* 2 2 2 2 2 2
Protein(%) 21 20 20 17 20 18 18 17 19 17 18
Calorie(kcal/100¢) 329 334 369 357 344 391 345 346 373 362 378

*QOthers include vitamins, minerals, salt and other additives.

-of HNLC foods without any application of
«extrusion cooking system in Korea'®,

The finding of nutrition survey conducted
‘in Wonseong County was indicated that pro-
‘tein and calorie consumption falls considerably
behind the recommended level for Korean. Be-
-sides, calcium and vitamin (A and B,) defici-
-encies are prevalent in the group of children®,
Accordingly, special consideration of enrichm-
«ent with vitamins (A and B,) and minerals(cal-

<ium and iron) was also given to the formulas.

2. Trial Production of Proposed Formulas
with MFM-KIST Extruder

A series of test operation for the proposed
‘formulas have been conducted with the MFM-
KIST extruder. As for the batch formula, sa-
tisfactory results could be obtained from for-
mula CSS-1, CSS-3 and BSS-4 in terms of ma-
chine performance and product quality. Trials
for the test production of formulas are sum-
amerized in Table 3. And also the operational

conditions and results of test runs for the most
acceptable formulas are summerized in Table
4. All formulas evaluated have been extru-
ded without any serious mechanical problems
if it has a moisture content of around 13 per
cent as a minimum. Extrusion of raw material
mixtures normally requires 155—165°C barrel
temperature for acceptable cooking and expan-
sion. CSS formulas had a more expanded(lo-
wer bulk density) products than BSS formu-
las. The extruded products could be used as a
snack food or as a porridge base after milling.
MFM-KIST Extrusion Cooking System was
considered as one of typical proczess for HNLC
foods production.

3. Characterisiics of Proposed Products

Table 5 shows the results of sensory evalu-
tions by scoring differences for flavor, taste,
texture and color of BS-1, BSS-4, CSS-1 and
CSS-3 formulas. Generally, the CSS formulas
showed better scores than the BS or BSS for-
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Table 3. Trials for test production of proposed formulas with MFM-KIST extruder

Formula* Machine Performance Product Quality
BS -1 Smooth Slightly expaded/Good flavor
BSS-1 Fluctuating load Small flakes/beany flavor
BSS-2 Not Smooth Well expanded/Good flavor
BSS-3 Not Smooth Small flakes/beany
BSS-4 Smooth Well expanded/Good flavor
CSS-1 Smooth Well expanded/roasted flavor
CSS-2 Fluctuating load Small flakes/beany
CSS-3 Smooth Well expanded/roasted flavor

*See: Material composition in Table 2

Table 4. Summary of operational conditions and test runs of selected formulas

Test Parameter BSS-4* CSS-3*
Average feed Sate (Kg/H) 84 90
Average water feeding (G/H)p 1.9 1.7
Main screw (RPM) 430 430

(Amps) 46.4 45.0
Feed screw (RPM) 78 78

(Amps) 4.0 4.1
Temperature cooked (°C) 158 162
Bulk density (g/ém3) 0. 24 0.15

* See: material composition in Table 2

mulas in flavor, taste and texture. However,
there were no significant differences between
CSS formulas. Also, BS-1 was not significan-
tly different from BSS-4, All products had
similar taste and aroma, and cooked soy-
bean taster was found as aftertaste. It was
noted that higher acceptability was with corn-
based products rather than with barley-based
products.

Trial products of BSS-4 and CSS-3 formul-
as have further been sub-classified into four
different kinds of products, such as bar shape
(0. 6cm dia., 2.5cm long), cocoon shape (0.6
cm dia., 1.5cm long), granular shape and po-
wder form. Based on these varieties, ASI Mar-
keting Research Inc. Korea conducted a pilot

product test (survey) against a total of 100
women and their preschool children of consu-
mer level at Wonseong County'”. In regard
to the characteristics of products, the results-
of pilot product test could be summarized as.
followings: 1) A great number of preschool
children (72%) preferred CSS-3 and 28% pre-
ferred BSS-4. 2) The reasons for preferring:
CSS-3 were “good taste (64%)” “smoother tex-
ture (17%)”, “better aftertaste (11%)”, “sw-
eeter taste (11%)”, compared with BSS-4. 3}
And the reasons for not preferring BSS-4 we-
re “beany taste (35%)”, “not salty enough
(24%)”, muddy taste (14%)”, compared with
CSS-3, 4) 73% of the mothers preferred “lar-
ge” among four kinds of product from (large,
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Table 5. Results of sensory evaluation of product*

BS-1 BSS-4 CSS-1 CSSs-3
Flavor 3.6 3.7 2.9 3.0
Taste 3.8 3.3 2.4 2.6
Texture 3.6 3.3 2.4 2.4
Color 4.3 3.9 2.8 2.1

* Scoring was based on a 6-point system (excellent: 1 point; very bad: ¢ point, and the score of

products bound with a line means there is no significant difference between them at the 1%

level.

Table 6. Material composition of selected formulas for HNLC supplementary foods for the

Children in Korea

Materials CS(S,/;§ Sweetfss i Salty BSS-4 (%)
(%) (%)

Corn flour 65.0 68.0 68.0 —
Barley flour — — — 65.0
Defatted soybean flour 25.0 20.0 20.0 25.0
Sesame flour 2.0 2.0 2.0 2.0
Soybean oil 2.0 — — 2.0
Corn 0il — 3.0 4.0 -
Sugar 4.0 5.5 4.0 4.0
Salt 1.0 0.5 1.0 1.0
Others* 1.0 1.0 1.0 1.0

* Others include vitamins, minerals and other additives.

medium, grain, powder) and the reasons for
preferring large form were “not crumby (96.
3%)7, “looks tasty (9.6%)”'™. Adjustment
and modification trials were also conducted ba
sed on the results of pilot product test. As a
results, an additional formula of CSS-4 (see
Table 6) was developed for better acceptabili-
ty, the characteristics of which were for less
defatted soybean flour content and for compa-
ratively more corn flour and oil as compared
with CSS-3 formula. And also in CSS-4 form-
ula the oil used was not of soybean but of
corn.

The basic formula for HNLC supplementary
foods is shown in Table 5. However, note th-

at other flavor ingredients, such as peanut,
vanilla, chocolate or cheese, may be applicable
in order to give wvariety. All these proposed
formulas were still found in the acceptable ran-
ge of cests”. The nutritional qualities and sto-
rage stabilities of proposed products will be
discussed in the following research papers in
Part T and Partll in the series of this study.

SUMMARY

Formulation and production performance of
proposed high nutriton-low cost (HNLC) sup-
plementary foods for children in Korea were

studied for Wonseong County Comprehensive
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Nutrition Program. The basic formulas reco-
mmendable from the experimental results on
the nutritional value, organoleptical qualities
and mechanical performance using MFM-KIST
extrusion cooking system were considered as
CSS-3, CSS-4 and BSS-4. Initial priority of
soybean was with CSS-4(68%
corn flour, defatted soybean flour 20%, sesa-
me 2%, corn oil 4%, sugar 4%, salt 1%,
vitamins, mineral and other additives 1%). All
these formulas as en riched snack type-HNLC
supplementary foods were found in the accep-
table range of mechanical, organoleptical and
economical point of view.

application

{*This research was financially supporied by the
Office of Wonseong County and Meals for Mil-
lions Foundation, U.S.A.)
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Congress Theme:

Nutrition: Basic to- human health and international “devélopment

Scientific Program

Symposia .
1. Trace elements in human nutrition g, The nutrition component of national policy
2. Nutrition and chronic disease and planning
3. The fat-soluble vitamins 10. Nutrition, brain function, and behavior
4. Nutritional status and susceptibility to disease 11. Marginal malnutrition: its assessment and func-
5. Drug-nutrient interactions tional consequences
6. Nutritional intervention programs 12. Protein-energy requirements and interactions
7. Nutritional anemias 13. Maternal, fetal, and neonatal nutrition
8. The function of the gastrointestinal tract in 14. Nutritional care of hospitalized patients
health and disease
Mini-symposie(combining reviews with free communications)
1. Energy regulation in animals and man 2, Nutritional anthropology
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3. Nutritional epidemiology

4. The water-soluble vitam ins

© o N

Protein calorie malnutrition

Non-nutrient dietary components including fiber
Changing food patterns

Bioenergetics and nutrition of fish.

Nutrition and aging

10.

11.
12.

13.

]

_/Lg_AI

i
fok

|

Interactions between food components and their
nutrition significance

Energy cost of food and nutrition systems
Role of ruminants in producing nutrients for
man

Novel sources of protein in animal and human
nutrition

Free Communicati ons(presented orally or in poster sessions)

co

10.
11.

12.
13.
14.
15.
16.

17.

18.
19.

20.
21,

N e @k W

Oral presentations will be scheduled for ten-minute periods followed by five minutes for discussion.
Free communications will be accepted in the following subject areas.

Trace elements

Nutrition and cancer
Nutrition and aging
Fat-soluble vitamins

Nutritional status and the immune response

. Drug-nutrient and nutrient-nutrient interactions

Long-term consequences of nutrition in early
life

. Obesity

Nutritional anemias

Neonatal nutrition

The nutrition component of national develop-
ment planning

The effect of non-nutrient dietary components
Nutrition brain development and behavior
Carbohydrates(including fiber)

Nutrition and cardiovascular diseases
Changing food patterns and their health impli-
cations

Quantitative assessment of nutritional status
in population studies

Biochemistry of lipids in health and disease

The functional consequences of subclinical mal-
nutrition

Nutrition behavior and social deviancy

Results of nutrition intervention programs

22.
23.
24.

25.
26.
27.
28.
29.
30.
31,
32.
33.
34.
35.
36.
37.
38.

39.
40.
41,
42,
43.

Water-soluble vitamins

Historical perspective—hyperalimentation
Delivery of nutritional care to hospitalized
patients—medical pediatric and surgical
Nutrition and diseases of the skeletal system
Nutritional pharmacology

Nutritional anthropology

Protein-calorie malnutrition

Proteins

Nutrition and pregnancy

Nutrition education

Clinical nutrition

Control of nutrient metabolism

Dietary thermogenesis

Major mineral nutrition

Etiology of malutrition

Niitrition and parasitism in humans and animals
Energy considerations in food and nutrition
programs

Novel sources of protein

Animal nutrition

Role of animals in producing nutrients for man
Fish nutrition

Interations between chemicals and nutrients in

foods and their significance

Abstract forms are included for individuals who wish to present a free communication. The deadline for

receipt of abstracts is Fedruary 28 1981,

the abstract.

The Congress registration form and fee must accompany
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ADVISORY*GROUP ON NUTRITION

(AGN)
UNICEF
FAO— —WHO
WEP— (CHAIRMAN) —UNU
WFC—|’ -UNESCO
IFAD— —IBRD
UNIDO- —ILO
UNEP- SEN: —~UN
UNOP~
NETHERLAND— —FRANCE
SWITZERLAND- BILATERAL ASSISTANCE —BELGIUM
GERMANY. — '—IRELAND
USA. SWEDEN: DENMARK NORWAY CANADA

(AID) . — (SIDA) — (DANIDA) — (NORAD) — (CIDA):

UNICEF: United Nations International Childrens
Emergency Fund.

SCN: The Subcommittee on Nutrition

FAOQO: The Food and Agricultyre Organization

WHO: The World Health Orggnization

WFP: The World Food Programme

WFC: The World Foed Coungil

UNESCO: The United Nations Educational Scienti-
fic and Cultural Organization:

UNIDO: The United Nations- Industrial Develop-

ment. Organization:

ILO: The International Labor Organization

IBRD: The International Bank for Reconstruction
and Development

UNDP: The United Nations Devel‘opmenf Program-
me

IFAD: The International Fund for Agricultural
Development: )

UNU: The United Nations University

UN: The United Nations.
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Journal
Wallentin L. & Skoldstam, L.: Lipoproteins. and
Cholesterol esterification rate in plasma during a
10-day modified fast in. man. Am. J. Clin. Nutr.

33 1 1925—1931, 1980.

Book )

Eastwood, M.A., & Mitchell, W.D.: Physical pro-
perties of fiber. In: Fiber and Human Nutrition,
ed. Spiller, G.A., & Amen, R.J. pp.109—130,
Plenum Press, New York; 1976,

— 210 —



2 =20 &35l A83H= AR &

Commonly used Approved Abbreviations

Standard Units of Measurement

Abbreviation

Term or Symbol
ampere A
angstréom A
barn b
candela cd
<coulomb C
counts per minute cpm
counts per second: cps
curie Ci
degree Celsius °C
disintegration per minute dpm
disintegration per second dps
electron Volt eV
equivalent Eq
farad F
gauss
gram g
henry H
hertz Hz
hour h
international unit 10
joule J
kelvin K
kilogram kg
liter, litre ITorL
meter, metre m
minute min
molar M
mole mol
newton N
normal(concentration) N
ohm O
-osmol osmol
pascal Pz
revolutions -pér minute rpm
second 8!
square -centimeter cm

]
[
i

volt

watt

week

year

Combining Prefixes

tera-

giga-

mega-

kilo-

hecto-

deca-

deci-

centi-

milli-

micro-

nano-

pico-

femto-

atto-

Statistical Terms

correlation coefficient

degress of freedom

mean

not significant

number of observations

probability

standard deviation

standard error of the mean

Student’s t test

variance ratio

Others

adenosinediphosphatase

adenosine 5’-diphosphate(adenosine
diphosphate)

(10 T
(1% G
(109 M
(10%) k
(10 h
(10%) - da
(10 d
(1073 ¢
(107" m
10 p
(10=*)n
(1079 p
(1079 f
(107®)a-

df

NS

SD

SEM

{ test

ADPase

ADP

adenosine 5-monophosphate(adenosine

monophosphate, adenylic acid)
adenosine triphosphatase
adenosine 5’-triphosphate(adenosine

triphosphate)

AMP
ATPase

ATP

adrenocorticotropic hormone(adrenocorti-

cotropiny -
bacille Calmetté:Guérin

basal metaboli¢ raté:

ACTH
BCG
BMR

body temperature, pressure, and saturatéd BTPS
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central nervous syétem
coenzyme A

CNS
COA

deoxyribonucleic acid(deox yribonucleate) DNA

dihydroxyphenethylamine

electrocardiogram

Electroencephalogram

enteric cytopathogenic human
orphan{virus)

ethyl

ethylenediaminetetracetate

gas-liquid chromatography

guanosine 5’-monophosphate(guanosine
monophosphate, guanylic acid)

hemoglobin

logarithm(to base 10 ; common
logarithm)

logarithm, natural

methyl

Michaelis constant »

negative logarithm of hydrogen ion
activity

partial pressure of CO,

partial pressure of O,

per

percent

radiation(ionzing, absorbed dose)

respiratory quotient

specific gravity

standard atmosphere

standard temperature and pressure

ultraviolet

volume

volume ratio(volume per volume)

weight

weight per volume

weight ratio(weight per weight)

dopamine
ECG
EEG

ECHO

Et
EDTA
GLC

GMP
Hb

log

pH
Pco,
po,
/
%
rad
RQ
sp gr
atm
STP
uv
vol
vol/vol
wt
wt/vol
wt/wt

Abbrevitions of Names of Frequently Cited

Journals

Acta Medica Scandinavica

Acta Med Scand

American Family Physician Am Fam Physician

Amerjcan Heart Journal

American Journal of

Am Heart |

Cardiology
American Journal of
Clinical Nutrition
American Journal of
Clinical Pathology
American Journal of
Digestive Diseases
American Journal of
Diseases of Children
American Journal of

Human Genetics

American Journal of the

Medical Sciences
American Journal of
Medicine

American Journal of

Obstertrics and Gynecol-

ogy
American Journal of

Ophthalmology

American Journal of Path-

ology
American Journal of
Physical Medicine

American Journal of Phys-

, iology
American Journal of

Psychiatry

American Journal of Pub-

lic Health
American Journal of
Roentgenology

Am J Cardiol
Am J Clin Nutr
Am J Clin Pathol
Am ] Dig Dis
Am ] Dis Child
Am J Hum Genet
Am ] Med Sci

Am ] Med

Am ] Obstet Gynecol
Am J Ophthalmol
Am J Pathol

Am ] Phys Med

Am J Physiol

Am J Psychaitry
Am J Public Health

AJR

American Journal of Surgery Am J Surg

American Journal of Trop-

ical Medicine and Hygiene Am | Trop Med Hyg
American Review of Respira-

tory Disease
Anaesthesia
Anesthesiology
Annals of Allergy

Am Rev Repir Dis
Anaesthesia
Anesthesiology
Ann Allergy

Annals of Internal Medicine Ann Intern Med

Annals of Otology, Rhin-
ology and Laryngology
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Annals of Surgery

Annals of Thoracic Surgery

Archives of Dermatology

Archives of Environmental
Health

Archives of General

Psychiatry

Archives of Internal
Medicine

Archives of Neurology

Archives of Ophthalmology

Archives of Otolaryngology

Achives of Pathology and
Laboratory Medicine

Archives of Physical Medi-

cine and Rehabilitation

Archives of Surgery

Arthritis and Rheumatism

Laryngol

Ann Surg

Ann Thorac Surg
Arch Dermatol

Arch Environ Health

Arch Gen Psychchia-
try

Arch Intern Med
Arch Neurol

Arch Ophthalmol
Arch Otolaryngol

Arch Pathol Lab Med

Arch Phys Med
Rehabil

Arch Surg

Arthritis Rheum

Blood; Journal of Hematology Blood

Brain; Journal of Neurology Brain

British Heart Journal

Br Heart J

British Journal of Obstertrics

and Gynaecology

Br J Obstet Gynaecol

British Journal of Radiology Br J Radiol

British Journal of Surgery

British Medical Journal

Canadian Journal of Public
Health

Br ] Surg
Br Med J

Can J Public Health

Canadian Medical Association

Journal
Cancer
Chest

Circulation; Journal of the

Can Med Assoc J
Cancer
Chest

American Heart Association Circulation

Circulation Research
Clinical Pediatrics
linical Pharmacology and

Therapeutics

Circ Res

Clin Pediatr(Phila)

Clin Pharmacol
Ther

Clinical Science and Molecular

O st sl a4 ]
Medicine Clin Sci Mol Med
Clinical Toxicology Clin Toxicol
Diabetes Diabetes
DM; Disease-a-Month DM
Endocrinology Endocrinology
Gastroenterterology Gastroenterology
Geriatrics Geriatrics |
Gut V Gut
Human Pathology Hum. Pathol
Investigative Radiology Invést Radiol
JAMA. Journal of the American
Medical Association JAMA
Journal of Allergy and Clinical
Immunology Allergy Clin
Immunol

Journal of Applied Physiology J Appl Physiol
Journal of Biological Chemistry J Biol Chem
Journal of Bone and Joint

. Surgery American Volume J Bone Joint Surg
[Am]

Journal of Bone and Joint J Bone Joint Surg
Surgery British Volume [Br]

Journal of Clinical Endocrinology J Clin Endocrinol
and Metabolism Metab

. Journal of Clinical Investigation J Clin Invest

Journal of Clinical Pathology J Clin Pathol
Journal of Experimental Medicine J Exp Med

Journal of Gerontology J Gerontol
Journal of Immunology. . J Immunol
Journal of Infectious Diseases J Infect Dis
Journal of Investigative Derma- ] Invest

tology Dermatol

Journal of Laboratory and
Clinical Medicine J Lab Clin Med
Journal of Laryngology and Otol- J Laryngol Otol
gy

Journal of Medical Education J Med Educ

Journal of Nervous and Mental J Nerv Ment Dis
Disease

Journal of Neurosurgery J Neurosurg

Journal of Pathology J Pathol

Journal of Pediatrics J Pediatr

Journal of Physiology J Physiol
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Journal of Thoracic and Cardio- J Thorac Cardio- Physiological Reviews Physiol Rev
vascular Surgery vasc Sugr Plastic and Reconstructive Plast Reconstr
Journal of Trauma J Trauma Surgery Surg

Journal of Urology J Urol Postgraduate Medicine Postgrad Med
Lancet Lancet Progress in Cardiovascular Progr Cardiova-
Medical Clinics of North America Med Clin North |  Diseases sc Dis
‘Am . Public Health Reports Public Heltha
Medical Lettér on Drugs and Med Lett Drugs Rep
Therapeutics Ther | Radiology Radiology
Medicine(Baltimore) Medicine(Balti- Rheumatology and Rehabilitation Rheumatol Reh-
-  amere) abil
New England Journal of Medicine N Engl J Med Seminarjs in Roeptgenology Semin Roentge-
Obstetrics and Gynecology l’ Obstet Gynecol . nol
Pediatric Clinics of North Pediatr Clin No | Surgery 4 Surgery
America : rth Am Surgery, Gynecology and Obste- Surg Gynecol
Pediatrics Pediatrics trics _ Qbstq?
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