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OVERALL OBJECTIVES.

To investigate, in-vivo, the rate and extent of metabolism of medium
chain triglycerides (MCT), r<lative to trat of long chain triglycerides
(LCT) In properiv nourished and in malnourished humans.

To evaluate the efficacy of coconut oil as a locall, available

source of MCT for treatment of malnutrition in the tropies.

ORJECTIVES OF SECOND S1¥ HONTHS.

The methodoiogy empioyed is based on the differences in the ratio of
the stabie isotope '3C to carbon '*C in various foodstuffs. This
ratio ic rererred to as delta C (£C). From the point of view of their
delta 7. t'e plant kingdom ic divided into two groups: corn and pine-
apple, also referred to as C4 foods, having a comparatively high content
of *3C and all other plants having a relatively lower '3C content.
These plants are aiso referred to as the C3 plants, a term referring to
the synthesis of their basic carbohydrate unit. Our theory, hased on
these facts was that {f the body was stabilized on €4 foods, that is eorn
and pineapple, one could then add the C3 food to be tested and measure
the effect of this foocu on the 2C of the exhaled air. In cur instance the
food to be tested was MCT.

Three sets of experimentc are described here:

1. To establisnh if the use cf corn oil ( which is C4) would be

suf’lcient to produce measurable changes in the breath £ in an

individual eating an otherwise normal diet. (Results see below).

2. After 1t had been established that the diet tested in !. above

did not produce the decired effect, one individual took a C4 diet

for a period of 2 weels., During the first week, all energy sources

were of C4 derivation, while during the second week, protein and



carbohydrate were from C4 foods, while the oil imbibed was MCT
(C3).

3. Using the data obtained in the second experiment, we planned a
third set of tests in which three individuals would receive the C4
corn and pincapple diet on the tirct day, and adding to tnis basic
diet MCT on the second day and LCT (soy c¢il) on the third day. In
addition, two lactating mothers would take the came diet as the
other three individuals, supply camples of breath and, in addition,

remove specimens of torem{lk at every breast feed.

INDIVIDUALS AND METHODS.

1. The first experiment was performed by one individual only. A
normal diet was taken for the whole period of the experiment which
lasted from August 28, 1988 thru September O, 1988. During the first
three days of the expaeriment 25 ml or soy oill were taken each
morning. During the next 5 days of the experiment 25 m! of corn oil
(C4) were taken each morning, while during the last three days 25ml
of coconut oil (MCT) were taken each morning. The individual took
samples of breath and stool for a periocd of two weeks at the times
"indicatea on ‘he results.

2. The secand experiment was again performed by one individual only.
The experiment started on January 2, 1883. For the first six days
the individual ate eonly C4 foods, including cornflour fried in corn
oil, corn, cornflakes, corncake and pineappie. Sampies of stool and
breath were taken as indicated In the results.

3. Three healthy adults (two male and one female) and two lactating

mothers participated in the third experiment. It lasted three days.



The first day was required for estabiishing a base iine on a diet
consisting entirely on corn products, chickens raised on corn
products and pineapple. The basic C4 diet was maiutained on days 2

and 3, but on day 2 MCT (C3) was introduced and on day 3 LCT.

Diet day 1: Morning: Corncake containing 50 ml of corn nil.
Noon: Corn on the cab, popcorn, cornflakes.

Evening: as for noon, with corn raised chicken optionai.

Diet day 2: The corncake in the marning was prepared with 50 m! MCT.

Otherwice as on day !.

Diet day 3. The corncake in the morning was prepared using 50 ml] LCT

(soy-oil).

Ail samples of breath and stool were sealed, incinerated locally,
and forwarded to commercial laboratories in the United States.
Samples of milk are being processed at the time of writing in our
biochkemistry laboratories. Thev are being tractionated into protein,
fat and carbohydrate moieties and will be forwarded to the United

States for measurement or £C thereafter.

RESULTS
Experiment 1. It will be noticed that the £C in the breath remained
steady during the baseline period when the individua!l ate a normal C3
diet, including the C3, LCT oil derived from soy-beans. However, the
fntroduction of corn-oil on day 5 (FS 5A) for a period of 3 days, up to

and including specimen FS 8&A, did not produc> a change in the £C, and



therefore, no change was noticed in the last 4 days during which MCT, a
C3 oil was introduced.

Experiment 2. Specimens of breath 1-A-a up to and including 6-A-b
were obtained on a diet in which all sources of energy were derived fiom
C4 foods. &C rose (being a negative value) from -24.3 to -18.8 (1-A-C)
by four hours and reached -17 (1-A-d) 12.5 hours after starting the diet.
No significant change occura=d during the night suggesting that the body
was burning mainly tuels obtained during the previous 24 houre. By the
evening of the secaond day (2-A-b) a further rise to -16.3 had occurred,
The next 3 days showed that .t night a slight regression occusred to
metabolism of body stores of C3 manifested by lower (i.e. more negative)
values of ZC. The introduction of MCT, in the f{arm of coconut oit,
(specimens 7-A-a thru 10-A-d) did not appreciably ~lter the pattern
previously established, where tne early morning specimens jndicated that
the body was metabolizing a mixture of C2 and Cs fuels whiie in the
evening metabolism ot the C4 corn diet predominated in cpite of the
addition of coconut oil a 3 ;ource contalnine about 50% of MIT.

The change of the £C in the stool was noticeable within 5 days and
did not change any more for the duration of the experiment.

The conclusions of this experiment were that a fow hours of a Ca4
dlet were sufficient for obtaining a maximal effect in tne £C in the
breath. This effect became less at night when the body aoparently also
burned energy from "stock”. The third experiment was planned an *he basis
of these data.

Experiment 3. In this experiment day { was devoted to establishing a base
line on a diet where protein, carbohydrate and fat were derived frea Cé
foods. In subject S a rise (a drop in the minus value) of £C occured

within 15 minutes and continued throughout the day reaching a high at 10



pm. Subjects Sa and Y showed a simllar ternd. Subject M reached the
highest value at the 6th hour and showed a rebound at 10 pm. The rise in
subject R was less marked than in the other subjects,

The morning, fasting, value on day Z ( ail specimens with the
numeral 2 after the initial) was lower than on day ! in all subjects.
This was particularly marked in subiects S and Y. It will be recollected
that on this day -he tat source was 50 gm of MIT-oil taren at breakfact.
The rise In £C on the second day was less marked. In all five subiects
the effect of MCT wars noticexble for & hours, while the 10 pm value ¢
l.e. 12-14 hours afler ingesting the MCTy the 2ffect was no longer
noticeable. The effect of LCT « all cpecimens with the numera! 3 after
the Initial) was variable. !n subjert S, M and Sa the a=frect of LCT was
still noticeable at 6 hours, while in subject Y the effect of the C4 diet

prevanted the marifestation of the C3J oil in the breath.

CONCLUZ10NS

The results of the experiments show that usefui data on the meta-
bolism of fats can be obtained by the methodology employed.

The deslgn of the first expeciment was faulty for two reasons:

1. The amount of oil ingested in the morning ( 25 ml) was insui-

ficient and

2. the sampling time of the specimens was too inirequent.

The lesson learnt from .he second experiment was that the desired
effect In breath is obtained alreadv on the first day of the C4 diet and
in the feces on the fifth day. A single day {s, therefore, sufficient for
establishing a baseiine for changes in in the breath, but more frequent
samples are required for studying ten kinelics of the changes in the

breath.
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Experiment 3 showed that the C4 diet enters the metabolic pool
within 60 minutes orf ingestion and seems to play an ever increasing role
during the course of the first day. Even after the fast of the first
night {ts effect was still noticeable, 3as the £C in all individuals was
higher on the second morning.

The maln purpose of this research is to establish data on the
metabolism of MCT. In all but one subject the effect of MCT was notice-
able by 15 minutes as £C at this short interva! was already higher in 4
out of 5 subjects. This eifect of MCT was still noticeable for at least 6
hours, Indicating that MCT enters the metabolic pool rapidly and stays
there for a period of several hours., Similarly, the effect of LCT was
noticeable at 15 minutes in 3 sublects and persisted throughout the day.
Unfortunately, the experiment terminated after 6 hours se¢ that the effect
after 12 hours could not be observed.

Ve could, therefore, not detect a noticeable difference between the

metabolism of LCT and MCT by the methodology employed.

FUTURE PLANS

In order to obtain reliable information we plan to introduce further
refinements in the e¢xperiments which wil!l now be continued in the
Phiiippines.

1. In order to introduce complete standardisation, the amount of
protein and carbohydrate ingestea should be uniform for all individuals
on all days.

2. Breakfast on all days should include the C4 corn oil. Two hours
later the oil to be tested should be introduced.

3. It i5 probably unnecessary to take 4 samples during the first

hour; two samples should be sufficient.



STABLE ISOTOPE RATIO ANALYSES
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KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET o CAMBRIDGE, MASSAGCHUSETTS 02139 ¢ (617) B76-3691

REPORT OF ANALYTICAL WORK

Submitted by: S. Freier Date Receivea N4s1C/89
Chairman, Dept. of Pediatrics
Instituté of Gastroenterology Date Aeported 04728789
Shaare Zedek Medical Center Your Reterence Freier letter
Jerusalem 91-000 ) . Apr. 5
ISRAEL PraTinT (ol Douy Qi€ - Cu.
o\ (T Cy
Ouwr Lau_’ Your Sampile
Number Number Description PRl
CR-54647 sS1 0o Breath C02 ~22.4
CR-54648 S1 157 " -21.4
CR-54649 S1 30! " -21.0
CR-54650 S 4yst " -20.8
CR-54651 S1 1 hr " -20.1
CR-54652 St 2 nr " -17.9
CR-54653 S1 3 hr " -17.8
CR-54654 S1 4 hr " -17.3
CR-54655 S1 5 hr " -17.6
CR-54656 S1 6 hr " ~18.1
S1 22 00 " -14.5

CR-5u4657

*Unless otherwise noted, analyses are reported in % notation and are computed as follows

- -1Jx1w.')

Where;

1C12C standard is PDB

87Coampie ™ = [

‘JCIﬂcumple

1 %C,rangara

And:
BCiMC standard = 0011237

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEC.OGY

}/



KRUEGER ENTERPRISES, INC.

GEOCHRON LADOI:ATORIES DIVISION

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETTS 02139 « {617} B76-3691

STABLE ISOTOPE RATIO ANALYSES

REPORT OF ANALYTICAL WORK

Submittedby: S. Freier . ) ) Date Fecelves: 04710/ 89
et iTots o ot honet 2% wompeiar  015/04/89
Shaare Zedek Medical Center Your Reference:  l'reier letter
fgﬁﬁéﬁlem 71-000 PR A cqﬁg?@\'(-q&ﬁ’;{\f{/' Sc‘.‘q‘,
LY (AT €3 - puRE veT
Our Lab, Your Sample
Number Number _ Description _s¥%
CR-54658 S2 0! Breath C02 =17.7
CR-54659 S2 30! " -18.1
CR-54660 S2 45t " -17.9
CR-54661 S2 1 hr " -18.4
CR-54662 S2 2 hr " -18.7
CR-54663 S2 3 hr " -19.5
CR~54664 S2 4 hr " -19.9
CR-54665 52 5 hr " -20.4
CR-54666 S2 6 hr " ~-20.7
CR-54667 S2 22 00 " ~-16.9

*Unless otherwise noted, analyses arg reported In L. notatinn and are computed as follows:

Where:

‘JCI‘zcwnplo

hncumpln."' = [ — e -1 ] x 1000

Yer ucslu\dmd

Ye1¢ standard Is POB

And:
Y'¢IC srandard = 0oN217

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES OIVISION

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETIS 02139 o (617) 876-3091

STABLE ISOTGPE RAT!O ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: S, l:“reier ) . Dato Receivod:  O4/10/89
INSLtaTt of Gastraneiiioties oot 05/01/03
Shaare Zedek Medical Center . Your'FK)!orenco: reier letter
IShAzL o 01000 ‘,IP(T(E&A\L/D{’A{:(L&W' P
pAn 3. FNT €3 Seyorw
Our Lab. Your Sample - o
Number Number Description . —
CR-54668 33 o Breath Co, -17.1
CR-54669 53 15 n ~17.6
CR-54670 53 30! " -17.8
CR-54671 S3 45 " ~-18.2
CR-54672 S3 1 hr " ~17.9
CR-54673 S3 2 hr " -18.2
CR-54674 S3 3 hr " -18.9
CR-54675 S3 4 hr " -19.5
CR-54676 S3 5 hr " ~-19.9
CR-54677 S3 6 hr " -20.0

“Unless olherwlso noted, analyses are reported In L. nolation and are computed as lollows:

IJCI‘?C )
B Cpump e = | BTy | jo00
uCl l2csl-’mdml

Where: And.
B3¢1'2C gtandard is PDB BCi2¢ mtandard = 0.0112:47

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

/0



KRUEGER ENTERPRISES, INC.

ARONWUBAN | ARNRATORIES DIVIBION

— e m———

£4 BLACKSTONE STREET ¢ CAMDRICOE, MASSACHUIETYS 02139 « (617) 676-3601

STABLE ISOTOPE RATIO ANALYEEE
———

REPORT OF ANALYTICAL WORK
—

Bubmitted by: <S:h i‘reier Dont . of Padi 1 Date Receives:  OU/ 10/ 89
airaan -] . O [ atriecs ~
Lnstitute orpoasnroen;ero1uuy Date Recories: 04/ 28/89
Shaare Zedek Medical Center Your Reterence: Frejer letter
Jerusalem 91-000 Apr, 8
ISRAZL
Legeud on X\yf Sy
Qur Lab. Your 8ampie Q
Numbet Nymber Leacription e
CR=-54584 M1 O Breath CU, -24.5
CR~54585 MY 15 " =24,5
CR=54586 M1 30! " -24.,0
CR-54587 ° M1 45! " -22.8
CR=-54588 M1 60! n -22,1
CR=54589 1 2h n =20.4
CR-54590 M1 3h " -19.0
CR=-54591 M1 4h " -18.2
CR=548g92 M1 5h " ~17.3
CR-5459)3 M1 6h " -16.0
CR-54594 M1 22h " -19.1

“Uniets 0INE/WIse Noted, Analysss & feporied In e NCTALON and are computed sa follows:

Whars:

“’CI"CMN‘

13,
 Cungu = [ TEIC, oo

R6/1¢ atandard 1a POB

Where:

-|}n1w

Ang:
3¢MC stangard = 00127

APCCIALICTE IN CROGHRONOLOGZY & 18ATARE aArN OGY

Ye/'2c standard (s POB

Ang:
BerMe siandara = 0.0N2T I (



REPORT QF ANALYTICAL WORK

Submitteg by-

S. Frejer Date Receiveq: OU/10/89
Chairman, Dept. of Pediatrics

Institute of Gastroenterology Date Reportec: 04728789
Shaare Zedek Medical Center Your Reference: Freier letter
Jerusalen 91-000 Apr. g

ISRAEL

Our Lab. Your Sampie *
Number Number Descriptior sH¢e

! N __..___________.____.___.___________\,\
CR-545g5 M2 o Breath C02 -21.8

CR-54596
CR-54597
CR-54598
CR-5459g9
CR-54600
CR-54601
CR-54602
CR-54603
UR-54604
CR-54605

M2 50

M2 301

M2 450

M2 1 hp
M2 2 nr
b2 3 pr
M2 4 hr
M2 5 pr
M2 6 hp
M2 2200

" -22.0
" -21.8
" =-21,7
" -21.7
" ~-20.1
" -20.1
" -20.5
" -21.1
" -21.8
" ~18.7

Where,

'JCI'ZC slandarg 1s PDB

And.
“m”c:umua=amun

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



STABLE IBOTOPE RATIO ANALYSES
L

KRUEGER ENTERPRISES, INC,

GEOCHRON LABORATORIES DIVISION

ot g

24 BLACKATONK STAEET » CAMBAIDGE, MASSACHUSETTS 02139 ¢ (817) 876-3891

R%PORT OF ANALYTICAL WORK

Submitteaoy: S Fredor Dato Rocoivad:  04/10/89
. Chairman, Dept., of Pediatries 04/28/89
Institute of Gastroenterology Date Roported:
Shaare Zedek Medical Center Your Referance: Freier letter
Jerusalem 91-000 Apr, §
ISRAEL
) U
‘(;(\(C\M\ (e /K’L’*f XQ
Our Lab, Your 8ampie "
Numbder Number Description 8¢
CR-54606 M3 0! Breath CO, -22.6
CR=54607 M3 15! " =22.4
CR=54608 M3 30¢ " -22.3
CR=-54609 M3 45! l -21.8
CR-54610 M3 60 U -21.5
CR=54611 M3 2 hr " ' 21,2
CR-54612 M3 3 hr " =«21.0
CR=54613 M3 4 hr " -19.8
CR-54614 M3 5 hr n ~-19.4
CR=-54615 M3 6 hr " -19.7

*Uniess Athransiss antard anslyaas ara raponad In % nolation and a% compuled as (oliows:

Wheee:

NCAC gtanarna 18 PDB

Ugiie
GquhL = — i -1 | x 1000
e Cyunane

And'
e sancery = 0011237

SPRCIALISTS IN GEOCHRONULOGY & 1SOTOPE GEOLOGY
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KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET » CAMBRIDGE, MASSACHUSETTS 02139 * (617) 876-3691

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: g}-] f;‘l‘e ier Dent £ Pediatri Date Received: 04/1C/89
alrman ept. o ediatrics

Institute of Gastroenterology Date Reportea; 04/ 28/89

Shaare Zedek Medical Center Your Reference: Freier letter

Jerusalem 91-000 Apr. 5

ISRAEL

'\(1.‘( (,‘ k‘ \«.‘ [ S, \ v\ S ’

Our Lab. Your Sample +H
Nurnber Nurnber Description P o
CR-54616 R1 0Ot Breath CO, -24,2
CR-5461T7 R1 15! " -23.6
CR-54618 R1 30! " -23.6
CR-54619 k1 451 " -23.1
CR-54620C R1 1 hr 15¢ " -22.0
CR-54621 R1 2 hr " -20.8
CR-54622 R1 3 hr " -20.9
CR-54623 R1 4 hr " -21.3
CR-54624 R1 5 hr " -21.7
CR-SUGZS R1 6 hr " -21.6
CR-E4626 R1 22 00 " -20.2

*Unless otherwise noted, analyses are reported in %. notation and are computed as follows;

Where:

¥er2C standard is POB

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

Ve ‘zcumple

M % = | _—
sample
Cr2Candarg

-1])(101)

And:

Y¢i'2¢ standard = 0011237

1Y



STABLE ISOTOPE RATIO ANALYSES

KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETYTS 02139 * {617) 876.3691

REPORT OF ANALYTICAL WORK
Submitted by: S. Freier Date Received: 04/13C/89
Chairman, Dept. of Pediatrics
Institute of Gastroenterology Date Reporea. 04728789
Shaare Zedek Mecical Center Your Reference:  Freier letter
Jerusalem 91-000 Apr. 5
ISRAEL
L e e ) \L* S
Cur Lab. Your Sampie g i
Number Number Description sPee
CR-54627 R2 0! Breath CO, -21.5
CR-54628 Re 15! " -21.1
CR-54629 R2 30 " ~-21.1
CR-54630 R2 451 " -21.7
CR-54631 R2 1 hr " -21.8
CR-54632 R2 2 hr " -21.6
CR-54633 R2 3 hr " -21.1
CR-54634 R2 4 hr " -2C.8
CR-54635 R2 5 hr " -21.6
CR-54636 R2 6 hr " -22.7
CR-54637 R2 22 00 " -21.5
*Unless otherwise noted. analyses are reported in % nolation and are computed as follows.
" uc,ucump.a 1
6 "Coampip = —_—— -1 | x 1000
¢ %C g andara J
Where, Ang’

BCi'2C standard 1s POB

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

Bei"C stancard = 0.011237



STABLE ISOTOPE RATIO ANALYSES

KRUEGER ENTERPRISES, INC.

GEOCHRQN LABORATORIES DIVISION

24 BLACKSTONE STREET ¢ CAMBRIOGE, MASSACHUSETTS 02139 ¢ {617) 876-3691

REPORT OF ANALYTICAL WORK

Submittedby:  S. Freier Date Received: ~ 04/10/89
Chairman, Dept. of Pediatrics . o
Tnstitute of Gastroenterology ate fepories: 04728789
Shaare Zedek Medical Center Your Reterence:  Freier letter
Jerusalem 91-000 Apr. 5
ISRAEL
t\'. SAKE \ @y \‘\ R 2
Our Lab. Your Sample A >
Number Number Description P
CR-54638 R3 0! Breath CO, -21.6
CR-54639 R3 30! " -21.5
CR-54640 R3 45! " -21.2
CR-54641 R3 1 hr " -21.0
CR-54642 R3 2 hr " -20.5
CR-54643 R3 3 hr " ~20.4
CR-54644' R3 4 hr " -20.7
CR-54645 R3 5 hr " -21.8
CR=-54646 R3 6 hr " -21.8

*Unless otherwise noted, analyses are reported in " notation and are compuled as follows:

—1:|x1m

Where:

1¢1C gtandard is POB

— [

Ucllzc”mpu

‘JCI‘ZCHIHUIM

And:
3¢113¢ standard = 0.01237

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ¢ CAMBRIDGE, MASSACHUSETTS 02139 o (617) 876-2691

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitedby: S, Freier Date Received: 04/10/39

Chairman, Dept. of Pediatrics )

Instituté of Gastroenterology Date Reported: 05704789

Shaare Zedek Medical Zanter Your Reference:  Freies~ letter

Jerusalem 91-.000 Apr. 5

ISRAEL

(e eenn oh ca e N

Our Lab, Your Sample ) R
Number Number Description IRlols
CR-54678 Sal ¢! Breath Co, -22.8
CR-54679 Sal 15! " -21.5
CR-54680 Sa1 30! n -21.0
CR~c4681 Sal 451 n -20.6
CR-54682 Sal 1 hr " -19.7
CR-54683 Sat 2 hr " -17.6
CR-54684 Sat 3 hr " -20.1
CR-54685 Sal 4§ hr " -15.8
CR-54686 Sal 5 hr " ~-16.6
CR-54687 Sal 6 hr " -17.1
CR-54688 Sal 22 00 " -14.9

*Unloss otherwise noted, analyses are reported in L. notation and are computed as follows:

Whare:

‘3c,12c
8 %Cqampe = | ———2™ | x 1000
uCl‘zcsundmd

B¢r12¢ standard is PDB

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

And:

3¢ standard = 0011237



KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ® CAMBRIDGE, MASSACHUSETTS 02139 » (617) 876-3691

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK
Submitted by: S. Freier Date Received: 04/10/89

Chairman, Dept., of Pediatrics 05/04/89

Institute of Gastroenterology Dale Reported:

Shaare Zedek Medical Center Your Reference: Freier letter

Jerusalem 91-000 Apr. 5

ISRAEL

()t\" G e\ Cro N ,\\.\‘ N

Our Lab. Your Sample 3 o
Number Number Description svce
CR-54689 Sa2 0! Breath Co, -18.7
CR-54690 Sa2 15! " -19.0
CR-54691 Sa2 30° n -19.2
CR-54692 Sa2 45°¢ " -19.1
CR-54693 Sa2 1 ar " ~-19.1
CR-54694 Sa2 2 hr " -18.4
CR-54695 Sa2 3 hr " ~-19.1
CR-54696 Sa2 4 hr " -19.6
CR-54697 Sa2 6 hr " -16.9
CR-54698 Sa2 7 hr (?) oo -16.1
CR-546¢29 Sa2 22 00 " -18.1

“Unless otherwise noted, analyses are reported in % notation and ase computed as follows:

g
P Cimpiete = | Ty | x 1000
¥Ci"Cyanaara

Wherte; Ang:
Bei'2, standard is POB ¢ MC standand = 0011237
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KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET ® CAMBRIOGE, MASSACHUSETTS 02139 * (617) 876-3691

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICALWORK
Submitted by:  S. Freier Date Received: ~ 04/10/89
Chairman, Dept. of Pediatrics 05/04/89
Institute of Gastroenterology Date Reported:
Shaare Zedek Medical Center Your Reference: Freier letter
Jerusalem 91-000 Apr. 5
ISRAEL

-(’) © s (’.\ Gy > ,\\L\ S'g
& ed

Our Lab. Your Sample

Number Number Description s"ce
CR-54700 Sa3 0! Breath CO, -21.5
CR-54701 Sa3 15! n -22.0
CR-54702 Sa3 30 " -21.8
CR-54703 Sa3 45! R -21.4
CR=-54704 Sa3 t hr n -21.7
CR-54705 Sa3 2 hr n -20.2
CR-54706 Sa3 3 hr " -20.0
CR-54707 Sa3 4 hr " -20.4
CR-54708 Sa3 5 hr n ~20.4
CR-54709 Sa3 6 hr " -18.5

*Unless otherwisa noted, analyses are reposted in % notation and are computed as follows:

Bee
3C umpiete = —‘——2'“—’15— -1 | x 1000
2Cr 2 Cytanaara

Where: And:
YciC standard Is PDB 3¢ standard = 0.011237

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



STABLE ISOTOPE RATIO ANALYSES

KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETTS 02139 « (617) B76-3691

REPORT OF ANALYTICAL WORK

Submitted by: S. Freier Date Received: o4/10/89
Chairman, Dept. of Pediatrics
Institute of Gastroenterology Date Reporied: ~ 05/04/89
Shaare Zedek Medical Center Your Reference:  Freier letter
Jerusalem 91-000 Apr. 5
ISRAEL
‘.‘ v T '\ VRN (\ \
Our Lab. Your Sample ! \ ~
Number Number Description Fol
CR-54710 Y1 o! Breath Co, ~23.7
CR-54T711 Y1 15! " -21.1
CR-54712 Y1 30 " -20.1
CR-54713 Y1 45°¢ " -19.2
CR-54714 Y1 1 hr " ~18.6
CR-54715 Y1 2 hr " -17.2
CR-54716 Y1 3 hr " -16.8
CR-54717 Y1 4 hr " -16.3
CR-54718 Y1 5 hr " -16.3
CR-54719 Y1 6 hr " -16.4
- CR=54720 Y1 22 o0 u -15.4

*Unless otharwlse naled, analyses ara reported In % nolation and are computed as lollows:

Where;

Ye/MG standard is POB

et \ °
89 mpi™ = — o ETPR [ x 1000
MCI2C tangarg

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY

And:

Y¢1"C standard = 0.011237



STABLE ISOTOPE RATIO ANALYSES

KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET » CAMBRIDGE, MASSACHUSETTS 02139 « (617) 876-3691

REPORT OF ANALYTICAL WORK

Submittedby: S. Freier Date Received: 04/10/89

Chairman, Dept. of Pediatrics i

Institute of Gastroenterology Date Reportes:  05/04/89

Shaare Zedek Medical Center Your Reference:  Freier letter

Jerusalem 91-000 Apr. 5

ISRAEL

e A
Our Lab. Your Sample ’ ) Y
Number Number Description s"ce
CR-54721 Yz o Breath C02 -17.2
CR-54722 Y2 151 " -17.4
CR-54723 Y2 30! " -17.2
CR-54T724 Y2 45! " -17.5
CR-54725 Y2 1 hr " -17.3
CR-54726 Y2 2 hr " -16.3
CR-54727 Y2 3 hr " -16.1
CR-54728 Y2 4 hr " -16.2
CR-54729 Y2 5 hr " ~17.0
CR-54730 Y2 6 hr " -17.8
CR-54731 Y2 22 00 " -14.6
*Unless othorwise noted, analyses are reported in %. notation and aro computed as follows:
1JC/|2C )
$Chmpete = [ L 0
B¢ Cytandard

Whera:

B¢ standard is POB

And.
B3¢i2C standard = 0.011237

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY



KRUEGER ENTERPRISES, INC.

GEOCHRON LABORATORIES DIVISION

24 BLACKSTONE STREET e CAMBRIDGE, MASSACHUSETYS 02139 » (617) 876-3691

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK

Submittedby: S. Freier Date Received:  O4/10/89
Chairman, Dept. of Pediatrics 1
Institute of Gastroenterology Dato fieported:  05/04/89

Shaare Zedek Medical Center Your Reference:  Freier letter

Jerusalem 91-000 Apr. 5

ISRAEL

»‘r."»‘( - 2 o\ \\ M \ D
FA I
Our Lab. Your Sample
Number Number Description "¢
CR-54732 Y3 o Breath o, -16.2
CR-54733 Y3 15! " -16.4
CR-5473Y4 Y3 30! " -16.2
CR-54735 Y3 45t " -16.0
CR-54736 Y3 1 hr " ~-15.4
CR-54737 Y3 2 hr " -14.3
CR-54738 Y3 23 nr " -14.5
CR-54739 Y3 4 hr " -14.,2
CR-54740 Y3 5 hr " -14.0
CR-54741 Y3 6 hr " -14.3
CR-54T742 Y3 22 o0 " -17.5
*Unless otherwise noted, analyses are reported In % notation and are computed as follows:
89CoampieTe = [_u.c,_uc_‘ﬂ”_ -1Jx 1000
’JCIucslu\dard
Where: And:
Be1'2e standard Is PDB ¢1"2¢ standard = 0.011737
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