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OVERALL OBJECTIVES.
 

To Inves'igate, in-vivo, the rate and extent of metabolism of medium
 

chain triglycerides (MCT), r lative to that of long chain triglycerides
 

(LCT) in properly nourished and in malnourished humans.
 

To evaluate the efficacy of coconut oil as a locally available
 

source of NCT for treatment of malnutrition in the tropics.
 

OBJECTIVES OF SECOND SIX MONTHS.
 

The methodoiogy employed is based on the differences in the ratio of 

the stable isotope ",C to carbon "C in various foodstuffs. This 

ratio is referred to as delta C (SC), From the point of view of their 

delta C. t',e plant i:ingdom is divided into two groups: corn and pine­

apple, also refetred to as C4 fooos, having a comparatively high content 

of 11C and all other plants having a relatively lower 'C content. 

These plants are also referred to as the C3 plants, a term referring to 

the synthesis of their basic carbohydrate unit. Our theory, based on 

these facts was that if the body was stabilized on C4 foods, that is corn 

and pineapple, one could then add the C3 food to be tested and measure 

the effect of this focu on the gC of the exhaled air. In our Instance the 

food to be zested was NCT. 

Three sets of experiments are described here:
 

1. To establish if the use of corn oil ( which is C4) would be
 

sufficlent to produce measurable changes in the breath 9C in an
 

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

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

did not produce the dosired effeot, one individual took a C4 diet
 

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

were of C4 derivation, while during the second week, protein and
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carbohydrate were from C4 foods, while the oil imbioed 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 pineapple diet on the first day, and adding to this basic
 

diet MCT on the second day and LCT (coy oil) on the third day. In
 

addition, two lactating mothers would take the same diet as the
 

other three individuals, supply samples of breath and, in addition,
 

remove specimens of roremill: 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 thro September 9. 1988. During the first
 

three days of the experiment 25 ml of soy oil were taken each
 

morning. During the next 5 days of the experiment 25 ml 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 period of two weeks at the times
 

lndicateo on the results.
 

2. The second experiment was again performed by one individual only.
 

The experiment started on January 2, 1989. For the first six days
 

the individual ate only C4 foods, including cornflour fried in corn
 

oil, corn, cornflakes, corncake and pineapple. Samples 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.
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The first day was required for establishing a base line on a diet
 

consisting entirely on corn products, chickens raised on corn
 

products and pineapple. The basic C4 diet was maihtained on days 2
 

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

Diet day 1: 	Morning: Corncake containing 50 ml of corn nil.
 

Noon: Corn on the cob, popcorn, cornflakes.
 

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

Diet day 2: 	The corncake in the morning was prepared with 50 ml MCT.
 

Otherwise 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.
 

Sample- of milk are being processed at the time of writing in our
 

biochemistry laboratories. They are being tractionated into protein,
 

fat and carbohydrate moieties and will be forwarded to the United
 

States for measurement ot C thereafter.
 

RESULTS
 

Experiment 1. It will be noticed that the 2C in the breath remained
 

steady during the baseline period when the individual ate a normal C3
 

diet, including the C3, LCT oil derived from so-beans. However, the
 

introduction of corn-oil on day 5 (FS SA) for a period of 3 days, up to
 

and including specimen FS 8A, did not produco a change in the EC, and
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therefore, no change was noticed in the last 4 days during which MCT, a 

C3 oil was introduced.
 

Experiment 2. Specimens of breath i-A-a up to and including 6-A-b
 

were obtained on a diet in which all sources of energy were derived from
 

C4 foods. &C rose (being a negative value) from -24.3 to -18.6 (1-A-C)
 

by four hours and reached -17 (I-A-d) 12.5 hours after starting the diet.
 

No significant change occured during the night suggesting that the body
 

was burning mainly fuels obtained during the previous 24 hours. By the
 

evening of the second day (2-A-b) a further rise to -16.3 had occurred.
 

The next 3 days showed that ..t night a slight regression occu.'red to
 

metabolism of body stores of C3 nanfested by lower (i.e. more negative)
 

values of 7C. The introduction of MCT, in the form of coconut oil,
 

(specimens 7-A-a thru !0-A-d) did not appreciabl'y ,Iter the pattern
 

previously established, where the eary morning specimens indicated that
 

the body was metabolizing a mixture of C? and Co fuels while in the
 

evening metabolism of the C4 coin diet predominatep In spite of the
 

addition of coconut oil a C3 source c-ontainino about 50% of i'IT.
 

The chance 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 fTw hours of a C4
 

diet were sufficient for obtaining a maximal effect in tne 'C in the
 

breath. This effect became less at night when the body anparently also
 

burned energy from "stock". The third experiment was planned on the basis
 

of these data.
 

Experiment 3. In this experiment day I was devoted to establishing a base
 

line on a diet where protein, carbohydrate and tat were derived frci Ca
 

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
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pm. Subjects Sa and f howed a similar 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 2 k ai specimens with the 

numeral 2 after the initial) was lower than on day I in all subjects. 

ThIs was particularly marked in subjects S and Y. It will be recollected 

that on this day -he tat source was 50 gm of MTT-oil taken at breakfast. 

The rise In TC on the second day was less marked. In all five subjects 

the effect of NCT wap noticeable for 6 hours, while the 10 pm value ( 

I.e. 12-14 hours after ingesting the MICT the effect was no longer
 

noticeable. Fhe effect of LCT ( all specimens with the numera! 3 after
 

the Initial) was variable. in subject S, M and Sa the efrect of LCT was
 

still noticeable at 6 hours, while in subject Y the effect of the C diet
 

prevented tht manifestation of the C3 oil in the breath.
 

CONCLLSIONS
 

The results of the experiments show that useful data on the meta­

bolism of fats can be obtained by the methodology employed.
 

The design of the first experinent was faulty for two reasons:
 

1. The amount of oil ingested In the morning ( 25 ml) was Insuf­

ficient and
 

2. the qampling timie of the specimens was too infrequent.
 

The lesson learnt from the second experiment was that the desired
 

effect in breath is obtained already on the first day of the C4 diet and
 

In the feces on the fifth day. A single day is, therefore, suff icent for
 

establishing a baseline for changes in in the breath, but more frequent
 

samples are required for studying teh kinetics of the changes in the
 

breath.
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Experiment 3 showed that the C4 diet enters the metabolic pool
 

within 60 minutes of Ingestion and seems to play an ever increasing role
 

during the course of the first day. Even after the fast of the first
 

night its effect was _till noticeable, as the C in all individuals was
 

higher on the second morning.
 

The main purpose of this research is to establish data on the
 

metabolism of MCT. In &ll but one subject the effect of MCT was notice­

able by 15 minutes as .-C at this short interval was already higher in 4
 

out of 5 subjects. This effect of MCT was still noticeable for at least 6
 

hours, Indicatini that MCT enters the metabolic pool rapidly and stays
 

there for a period of several hours. Similarly, the effect of LCT was
 

noticeabie at 15 minutes in 3 subjects and persisted throughout the day.
 

Unfortunately, the experiment terminated after 6 hours so that the effect
 

after 12 hours could not be observed.
 

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

metabolism of LCT snd MCT by the methodology employed.
 

FUTURE PLANS
 

In order to obtain reliable information we plan to Introduce further
 

refinements in the ixperiments which will now be continued in the
 

Phiiippines.
 

1. In order to Introduce complete standardisation, the amount of
 

protein and carbohydrate ingesteo 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 lntroouced.
 

3. It i7 probably unnecessary to take 4 samples during the first
 

hour; two samples should be sufficient.
 



KRUEGER ENTERPRISES, INC. 
GEOCHRON IJABORATORIES DIVISION 

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

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICAL WORK 
Submitted by: S. Freier 

Date Receive 04/1C/89
Chairman, Dept. of Pediatrics
 
Institute of Gastroenterology 
 DateRepored 04/28/89Shaare Zedek Medical Center 
 You, Reference Freier letter
Jerusalem 91-000 
 Apr. 5
ISRAEL 
 PU.- C ' *""4y3\4. - C . 

Our Lau Your Sample

Number Number 
 Description 613c.
 

CR-54647 
 S1 0' Breath CO2 -22.4
 
CR-54648 
 $1 15' 
 " -21.4
 
CR-54649 
 S1 30' 


-21.0
 
CR-54650 
 Si 45' 
 " -20.8
 
CR-54651 
 SI 1 hr 
 -20.1 
CR-54652 SI 2 hr , 
 -17.9
 
CR-54653 
 SI 3 hr 
 , 
 -17.8
 
CR-54654 
 Si 4 hr 
 .
 -17.3
 
CR-54655 
 S1 5 hr , 
 -17.6 
CR-54656 SI 6 hr ,, 
 -18.1 
CR-54657 SI 22 00 , 
 -14.5
 

'Unless otherwise noed, analyses are reported in .. notation and are computed as follows, 

613CamP' = 1
3C12C",P, -I x 10D)

3 2 
1 C Csandaa­" 

Where; 
3 12 And: 
1CI C standard is PDB 

'3C112C standard = 0.011237 

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEC.OGY 

,$1/
 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LAUOI.ATORIES DIVISION 

24 BLACKSTONE STIUEET - 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. o' Pediatrics
 
Institute of Gastroenterology DateRoed: 05/04/89
Shaare Zedek Medii'al Center Your Roterence: ,reier letter 
Jeru3alem 91-000 Apr 5
 

ISRAEL 

.~ CA ALa 

Our Lab. Your Sample
 
Number Number Description 6 13c.
 

CR-54658 S2 0' Breath CO2 -17.7
 

CR-54659 S2 30' " -18.1
 

CR-54660 S2 45' It 
 -17.9
 

CR-54661 S2 1 hr If 
 -18.4
 

CR-54662 S2 2 hr 
 i 
 -18.7
 

CR-54663 S2 3 hr 
 I 
 -19.5 

CR-54664 S2 4 hr 
 " -19.9
 

CR-54665 S2 5 hr I 
 -20.14 

CR-54666 S2 6 hr I 
 -20.7
 

CR-54667 S2 22 O0 
 i 
 -16.9
 

*Unless otherwise noted, analyses are reported In . notatlrin and are computed as follows: 
13~r 'e L [ I 13CiI2Csu'l1 

13CI12 C.I 

-- -1 x t(X0J 

jd 
Where: 

And: 
13CI1 

2 
C standard Is PB 'I"Cift adard = 00112.11 

SPECIALISTS IN GFOCHRONOLOGY & ISOIOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET * CAMBRIDGE. MASSACIIUSE1 IS 02139 -

STABLE ISOTOPE RAT!O ANALYSES 

Submitted by: S. Freier 
Chairman, Dept. 
of Pediatrics
 
Institute of Gastroenterology 

Shaare Zedek Medical Center 

Jerusalem 91-000 


ISRA EL 


Our Lab. Your Sample
Number Number 

CR-54668 
 33 


CR-54669 
 S3 


CR-54670 
 S3 


CR-54671 
 S3 


CR-54672 S3 


CR-54673 
 S3 


CR-54674 
 S3 


CR-54675 
 S3 


CR-54676 
 S3 


CR-54677 
 S3 


Description 

0' Breath CO2 


15' 
 " 

30' 
 " 

45' 
 " 

1 hr 
 , 

2 hr 
 " 

3 hr 
 " 

4 hr , 


5 hr 
 " 

6 hr 


(617) 876-3(191 

REPORT OF ANALYTICAL WORK 

Date Receivod: 04/10/89 

DabeReporhd: 05/04/8 9
Your Reforence: Erejer letter 
,-& Ar. 

t51 4' : A pr. 

-17.1
 

-17.6
 

-17.8
 

-18.2
 

-17.9 

-18.2
 

-18.9
 

-19.5
 

-19.9
 

-20.0
 

'Unless otherwise noted, analyses are reported In .. nohlttoR and ate computed as follows: 

60c.tcpn =-
tk3c/t L -I x 1000cstnda 

d I 

Where: 
And.O1C/,2C standard Is PDB 13C112Cntandard = 0.011W2: 

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
GI.Oi'&dJtN I &IRf&ATnRfts IVIsION 

t4 BLACKSTONE STRICT 6 CADI4ItR1. MASSACHI[T'8 011)3 0 (1617) 076.691 

OTABLE ISOTOPE RATIO ANALYCE0 REIPOPT OF:ANALYTICAL WORK 

Sunmed by: S. Freier DatI RIo.lve)o: 04/10/89 
Chairnan, Dept. of' Pedistris DtR 04/28/89 
ilstitute or astroenteroluby 
Shaare Zedek Hedical Center Your errfnce. Freier letter 
Jeru3lenm 91-000 Apr. 5 
ISRAEL 

Out Lb. Your BWTilO 

Numor Nvmbw Description 

CR-54584 Hi C' Breath C02 -24.5 

CR-54585 Hi 15' " -24.5 

CR-54586 M1 30' " -24.0 

CR-54587 M1 45' " -22.8 

CR-54588 M1 60' -22.1 

CR-54589 141 2h " -20.4 

CR-54590 M1 3h " -19.0 

CR-54591 M1 4h " -18.2 

CR-54592 M1 5h " -17.3 

CA-54 MI 6h " -16.0 

CR-54594 M1 22h " -19.1 

1 lKIn fitllton and am CMoPiute 

[ 1C/1 P" _,I x 100 

"until OImowsr Mi ted. an'al fepo vo l tw OowS: 

ql 

~Ant. 
1 13 1 1 
(C11C Si*I'dad Ia P01 CI C€ItandIO = 0 112 T 

* I 
3rGG IAI*CY IN GO GCMNONOL*CCy Si *I 3P%l 'l~ t~lOV 

Whm: 

130 l IdWdd Ii PDS tCIU xaIargd = aO(MI2 



--- 

KRUEGER ENTERP !ISES, INC.GEOCIRON 
LABORATORIES 

DIVISION 

Z4 .LACI,STONE STREET CAMBRIDGE' MASSACHUSETTS U,2.49 (617) 8 
76-3691 

. 7.-. 
STABLE ISOTOPE RATIO ANALYSES 

REPORT OF ANALYTICAL WORKSubmitted by 
 FreRer.Chairman, Dept. of Pedaatr.4cs 

DateReceive..Institute of Gastroenterology 04/10/89Shaare Zedek tMedical OateReponed:

Jerusalem 91-000 
Center 04/28/89YourReference 
 Freier letter
 pr 
 eISRAEL Apr. 5
 

Our Lab.Number YOur Sampie
Numbe, 


CR-54 Descripior1

5 9 5 M2 
 o' 
 Breath CID
 

CR-545 9 6 M2 15' 
 -21.8
 
CR-54
 59 7 M2 301 
 if 
 -22.0 
CR-5459 8 
 M2 45' 

-21.7 
CR-54
 5 9 9 M2 1 hr , 

-21.7 
CR-546
 0 0 M 2 2 hr , 

-21.7 
CR-546
 0 1 i2 3 hr 


-20.1
 
CR-54602 M2 4 hr 
 2.
 

-20.5CR-5460
3 M2 5 hr 
 , 

-21.5
 

CR-5460 4 M2 6 hr 
 ,-21. 
CR-546 0 5 M2 2200 

-21.8 

-18.7 

"Unless otherwise noted analyses 
are reortled in I. 
 nolatlon andare computeo as fotIows 

1000 

Where. C2C s1d"J:L 3
13CI12CSanardc 1s PDB 

And. 

3
Cd 

2
C, standard = 0 .011237 

SPECIALISTS IN GEOCHRONOLOGY 
& ISOTOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
OEOCHRON LABORATORIES DIVISION 

24 BLACKITONK STRIET * CAMNAIOOE, MASSACHUSEITT 02139 o 18171 076-3891 

STABLE ISOTOPE RATIO ANALYSES R PORT OF ANALYTICAL WORK 
5ubmitteaoy So Fre001r FIo 04/10/89Roo6vd: 

Chairman, Dept. of Pediatrics 
Institute of Gastroenterology Dstenepoflod: 04/28/59
Shaare Zedek Medical Center YourReference: Freler letter 
Jerusalem 91-000 
ISRAEL 

Our LAb, Your Simple 
Numb Number 

CR-54606 M3 O' 

CR-54607 M3 15' 

CR-54608 M3 30' 

CR-54609 M3 45' 

CH.54610 M3 60' 

CR-54611 M3 2 hr 

CR-54612 M3 3 hr 

CR-54613 M3 4 hr 

CR-54614 M3 5 hr 

CR-54615 M3 6 hr 

1 
Dscription
 

Breath CO2 


" 

o 


" 

i 

it 


It 


, 


" 

Apr. 5
 

-22.6
 

-22.4
 

-22.3
 

-21.8
 

-21.5
 

-21.2
 

-21.0
 

-19.8
 

-19.4
 

-19.7
 

"U.406 AI M aJIvItM,& w' Ifn" flOltlon AM &MCOInutlO is tOIj0*j:A,,,_..
a- x,1000 
ve : And­

13CIO1 CS6MUnOl Ia OB CI2C gta4O a 0.011237
 

,PECIALIST IN GEOCARONOLOGY I ISOTOPE GEOLOGY 

/3 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET - CAMBRIDGE. 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 04/28/89 
Institute of Gastroenterology DateReported: 
Shaare Zedek Medical Center Your Reference: Freier letter 
Jerusalem 	91-000 
 Apr. 5
 
ISRAEL
 

Our Lab. Your Sample
 
Number Number Description 613C.
 

CR-54616 R1 0' Breath CO2 
 -24.2
 

CR-54617 Ri 151 
 -23.6
 

CR-54618 RI 30' 
 -23.6
 

CR-54619 RI 45' 
 -23.1
 

CR-54620 RI 1 hr 15' " -22.0
 

CR-54621 Ri 2 hr 
 if 
 -20.8
 

CR-54622 Ri 3 hr ,, 
 -20.9
 

CR-54623 Ri 4 hr 
 -21.3
 

CR-54624 Ri 5 hr 
 .	 -21.7
 

CR-54625 Ri 6 hr ,, 
 -21.6
 

CR-54626 Ri 22 00 
 " 	 -20.2
 

'Unless otherwise noted, analyses are reported In %.notation ar ae computed as follows: 

Z1Cm./= [ 13CP"2Cj

613c.'j.. *I112C~ w -1I x 1000 

1C/ "2C~tandrd I 

Where: And: 
3 2

' CI C standard Is PDB 	 12
13C1 C standard = 0.011237 

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

_ 4 BLACKSTONE STREET * CAMBRIDGE. MASSACHUSETTS 02139 (67t) 876-3691 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: 	 S. Fre er 
Chairman, Dept. of Pediatrics 
Institute of Gastroenterology 
Shaare Zedek Medical Center 
Jerusalem 91-000 
ISR11EL 

Our Lab. Your Sample 
Number Number 	 Description 


CR-54627 R2 


CR-54628 R2 


CR-54629 R2 


CR-54630 R2 


CR-54631 R2 


CR-54632 R2 


CR-54633 R2 


CR-54634 R2 


CR-54635 R2 


CR-54636 R2 


CR-54637 R2 


'Unless otherwise noted analyses 

Where; 
3 2
 
tCi0 C standard is PDB 

0' Breath CO2 


15' " 


30' " 


45' 


1 hr 


2 hr " 


3 hr " 


4 hr " 

5 hr " 

6 hr " 


22 00 " 


are reported in . notation andareComputedas follows 

3 ' 
o' Cunmre a1f~lh I 

3 2
1 CI1 C5riAjo 

- F J 

REPORT OF ANALYTICAL WORK 

Date Received: 04/ C/89 

YourReference: Freier letter 
Apr. 5 

13c.
 

-21.5
 

-21.1
 

-21 .1
 

-21.7
 

-21.8
 

-21.6 

-21.1
 

-20.8
 

-21.6
 

-22.7
 

-21.5
 

1000
 

And 
3 2
 
1CI1 C Stanoard= 0.011237 

SPECIALISTS IN GEOCHRONOLOGY 8f ISOTOPE GEOLOGY 



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 
Chairman, Dept.. of Pediatrics 
Institute of Gastroenterology 
Shaare Zedek Medical Center 
Jerusalem 91-000 
ISRAEL
 

Our Lab. Your Sample 
Number Number 

CR-54638 R3 0' 

CR-54639 R3 30' 

CR-54640 R3 45' 

CR-54641 R3 1 hr 

CR-54642 R3 2 hr 

CR-54643 R3 3 hr 

CR-54644 R3 4 hr 


CR-54645 R3 5 hr 


CR-54646 R3 6 hr 


'Unless otherwise noted, analyses are reported in 7. 

Where: 
3 2

1 CI1 C standard is PODB 

Description 

Breath C02 


" 

1f 


" 

" 

" 

If 


" 

f 

notation and are computed as follows: 

213r~m~l? = 13,-,12C3a,, _ 1[ '3CI C 

Date Received: 04/10/89 

Date Reporned: 04/28/8(J 

YourReerenc?: Freier letter 
Apr. 5 

613c. 

-21.6 

-21.5 

-21,2 

-21.0 

-20.5 

-20.4 

-20.7 

-21.8 

-21.8 

x 1000 

And 
3 2

1 CI1 C standard = 0.011237 

SPECIALISTS IN GEOCHRONOLOGY a ISOTOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETTS 02139 , (617) 876-.691 

STABLE ISOTOPE RATIO ANALYSES 

Submitted by: S. Freier 
Chairman, Dept. of Pediatrics 

Institute of Gastroenterology

Shaare Zedek Medical Canter 

Jerusalem 91-.000 

ISRAEL
 

Our Lab. Your Sample
Number Number Description 

CR-54678 Sal 0' Breath CO2 


CR-54679 Sal 15' II 

CR-54680 Sal 30' 
 " 

CR-54681 Sal 451 it 

CR-54682 Sal 1 hr 
 if 


CR-54683 Sal 2 hr , 

CR-54684 Sal 3 hr 

CR-54685 Sal 4 hr 

CR-54686 Sal 5 hr 

CR-54687 Sal 6 hr II 

CR-54688 Sal 22 00 


REPORT OF ANALYTICAL WORK
 

Date Received: 04/10/39 
DaleReported: 05/04/89 

Your Reference: Freier letter 
Apr. 5 

613G. 

-22.8
 

-21.5
 

-21.0
 

-20.6
 

-19.7
 

-17.6
 

-20.1
 

-15.8
 

-16.6
 

-17.1
 

-14.9
 

'Unless otherwise noted, analyses are reported in %.notation and are computed as follows: 

3
61 Cs.mpil, = 

13 -- 1 x 1000 
CI 

12
C ,..aard 

Where: 
And: 

12
t3CI C standard Is PDB 13 12

CI C standard = 0,01237 

SPECIALISTS IN GEOCHRONOLOGY at ISOTOPE GEOLOGY 



KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

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

STABLE ISOTOPE RATIO ANALYSES 
Submitted by: S. Freier 

Chairman, Dept. of Pediatrics
 
Institute of Gastroenterology 

Shaare Zedek Medical Center 

Jerusalem 91-000 

ISRAEL. 

Our Lab. Your Sample
 
Number Number 


CR-54689 Sa2 0' 

CR-54690 Sa2 15' 


CR-54691 Sa2 30' 


CR-54692 Sa2 45' 


CR-54693 Sa2 1 hr 


CR-54694 Sa2 2 hr 


CR-54695 Sa2 3 hr 


CR-54696 Sa2 4 hr 


CR-54697 Sa2 6 hr 


CR-54698 Sa2 7 hr 


CR-54699 Sa2 22 00 


Description 

Breath CO2 


" 

" 

" 

'i 

" 

" 

, 


" 

(?) " 

, 


REPORT OF ANALYTICAL WORK
 
Date Received: 04/10/89 

Date Reported: 05/04/89 
Your Reference: Freier letter 

Apr. 5 

361C. 

-18.7
 

-19.0
 

-19.2
 

-19.1
 

-19.1
 

-18.4
 

-19.1
 

-19.6
 

-16.9
 

-16.1
 

-18.1
 

'Unless otherwise noted, analyses arereported in ?.notationand arecomputed asfollows;
 

=t3Ctm. [ '3l2sape 
1 x 1000 

Where; 
 And: 

13Cl12, 3 12standard is PDB 1 CI C standard = 0.011237 
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KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET - CAMBRIDGE. MASSACHUSETIS 02139 * (6171 876-3691 

STABLE ISOTOPE RATIO ANALYSES REPORT OF ANALYTICALWORK
 

Submitted by: S. Freier 
Chairman, Dept. of Pediatrics 

Date Received: 04/10/89 
05/04/89 

Institute of Gastroenterology DateReported: 
Shaare Zedek Medical Center Your Reference: Freier letter 
Jerusalem 91-000 Apr. 5 
ISRAEL 

_(A (7. 

Our Lab. Your Sample 
Number Number Description 

CR-54700 Sa3 0' Breath C02 -21.5 

CR-54701 Sa3 15' " -22.0 

CR-54702 Sa3 30' " -21.8 

CR-54703 Sa3 45' 1 -21.4 

CR-54704 Sa3 1 hr " -21.7 

CR-54705 Sa3 2 hr -20.2 

CR-54706 Sa3 3 hr " -20.0 

CR-54707 Sa3 4 hr " -20.4 

CR-54708 Sa3 5 hr " -20.4 

CR-54709 Sa3 6 hr " -18.5 

*Unless otherwise noted, analyses are reported in . notation and ate computed as follows: 

613C mpj.'L= [ I 112C " 

13C I2C S1a r4&d 

-1 x 1000 

Where: And: 

13C
12

C standard is PDB 1
3 

C/1
2
C standard = 0.011237 

SPECIALISTS IN GEOCHRONOLOGY & ISOTOPE GEOLOGY 
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KRUEGER ENTERPRISES, INC. 
GEOCHRON LABORATORIES DIVISION 

24 BLACKSTONE STREET * CAMBRIDGE, MASSACHUSETTS 02139 * (617) 8"6-3691 

STABLE ISOTOPE RATIO ANALYSES 


Submitted by: S. Freier 

Chairman, Dept. of Pediatrics
 
Institute of Gastroenterology 

Shaare Zedek Medical Center 

Jerusalem 91-000 

ISRAEL
 

Our Lab. Your SampleNumber Number Description 

CR-54710 YI O' Breath CO2 

r
CR-54711 YI 15 11 


CR-54712 Y1 30' 
 ,i 


CR-54713 Y1 45' , 

CR-54714 Y1 1 hr ,1 

CR-54715 Y1 2 hr , 

CR-54716 Y1 3 hr 

CR-54717 Y1 4 hr " 

CR-54718 Y1 5 hr ,1 

CR-54719 Y1 6 hr ,, 

CR-54720 Y1 22 00 ,, 

'Unless otherwise noted, analyses arereported In I. notation and are computed as follows: 

13CICuCsad-r

d
 

Where: 
3 2

1 CI1 C standard Is PDB 

REPORT OF ANALYTICAL WORK
 

Date Received: 04 / 10/89 

DateReported: 05/04/89 
YourReference: Freier letter 

Apr. 5 

361C. 

-23.7
 

-21.1
 

-20.1
 

-19.2
 

-18.6
 

-17.2
 

-16.8
 

-16.3
 

-16.3
 

-16.4
 

-15.4
 

And: 
3 2

1 CI1 C standard = 0011237 
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GEOCHRON LABORATORIESKRUEGER DIVISIONENTERPRISES, INC. 
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 
Institute of Gastroenterology DateReported: 05/04/89
Shaare Zedek Medical Center YourReference: Freier letter
Jerusalem 91-000 
 Apr. 5
 
ISRAEL
 

Our Lab. 
Number 

Your Sample 
Number Description 

) 
6
13 
c. 

CR-54721 Y2 0' Breath CO2 -17.2 

CR-54722 Y2 15' " -17.4 

CR-54723 Y2 30' ,I -17.2 

CR-54724 Y2 415' " -17.5 

CR-54725 Y2 1 hr ,i -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 

'Unlessotherwise noted, analyses are reported in 7.. notation and are computed as follows: 

13 261
3
C ,,,amp = [ C1XCSmp I x 1000l. 

13CI2C.tad 
I
 

Where: 
And; 

13CI12Cstandard Is PD8 13 12
CI C standard = 0011237 
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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: S. Freier 

Date Received: 04/10/89Chairman, Dept. of Pediatrics
 
Institute of Gastroenterology 
 Dalefepored: 05/04/89Shaare Zedek Medical Center 
 YourRefoerence: Freier letterJerusalem 91-000 
 Apr. 5

ISRAEL
 

Our Lab. Your Sample

Number Number 
 Description 613 c . 

CR-54732 
 Y3 01 Breath CO2 
 -16.2
 
CR-54733 
 Y3 15' 
 if 
 -16.4
 

CR-54734 
 Y3 30' 
 if 
 -16.2
 

CR-54735 
 Y3 45' 
 it 
 -16.0
 

CR-54736 
 Y3 1 hr 
 If 
 -15.4
 

CR-54737 
 Y3 2 hr 
 if 
 -14.3
 

CR-54738 
 Y3 3 hr 
 It 
 -14.5
 

CR-54739 
 Y3 4 hr 
 it 
 -14.2
 

CR-54740 
 Y3 5 hr 
 If 
 -14.0
 

CR-54741 
 Y3 6 hr 
 it 
 -14.3
 

CR-54742 
 Y3 22 00 
 If 
 -17.5
 

"Unless otherwise noted, analyses are reporltd In 7..notation and are computed as follows: 

613amp1e6%- = 3CII2CU.,ple _I 100 

= 
3 

C11
2 

C.. dd 

Where: 
And: 

13CI12C standard Is PDB 2
13CI1 C standard = 0011237 
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