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INTRODUCTION. 

Studies of the digestibility of some common animal fats, including 
lard, beef fat, mutton fat, and butter, have been reported in a previous 
paper! of this series. The results of these experiments showed that 
all the animal fats investigated were satisfactorily digested and are 
suitable for use in quantity as food. 

The available supply of animal fats, however, is now little if any 
in excess of the demand, and it is likely that the supply of such fats 
for culmary purposes in the future will be even less adequate than 
at the present time. It is probable, therefore, that in the future 
ereater reliance must be placed on the vegetable fats to supplement 
the available animal-fat supply. The experiments reported in this 
bulletin, showing the thoroughness of digestion of certain vegetable 
oils and indicating in a general way their suitability for food, have 
an important bearing on this question. The fats studied included 
olive oil, cottonseed oil, peanut oil, coconut oil, sesame oil, and cocoa 

butter. 
EXPERIMENTAL METHODS. 

The digestion experiments with the vegetable fats were conducted 
by the same methods that were employed in the study of the animal 
fats, and accordingly the results are directly comparable. A basal 

1U. S. Dept. Agr. Bul. 310 (1915). 
Note.—This bulletin records studies of the digestibility of olive oil, cottonseed oil, peanut oil, coconut 

oil, sesame oil, ard cocoa butter, and is primarily of interest to students and investigators of food problems. 
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ration (supplyimg a minimum of fat) composed of wheat biscuits, 
oranges, sugar, and tea, or coffee if desired, was supplemented by a 
blancmange or cornstarch pudding, in which was incorporated the 
vegetable fat under consideration. 

The test periods were of three days’ or nine meals’ duration, to 
agree with the experimental conditions under which the animal fats 
were studied, and the following four days formed a rest period in 
which the subjects furnished their own meals, which differed in no 
special way from an ordinary mixed diet. 

Normal young men in good health and moderately active, all of 
whom were medical or dental students, were the subjects of the diges- 
tion experiments. The prescribed routine involved regularity, espe- 
cially with respect to the time for eating, but the subjects were per- 
mitted to exercise in their customary ways and as required in the 
performance of their daily work. In most cases the subjects had 
had previous experience in similar experiments, and all of them proved 
to be careful and trustworthy assistants. 

Weighings were made of the net amounts of food eaten and feces 
excreted, and samples of both food and feces were analyzed to deter- 
mine the percentages of protein, fat, and carbohydrate which were 
actually digested. 

The experimental method followed has been reported in a previous 
bulletin of this series,’ the analytical methods being those which are 
approved by the Association of Official Agricultural Chemists.’ 

DIGESTION EXPERIMENTS. 

OLIVE OIL. 

Although olive oil has been known from earliest times as a food 
product, exact information regarding the proportion assimilated by 
the body is comparatively limited, its food value having been gen- 
erally discussed with respect to its theoretical energy value, its 
quality, and culinary and table uses. As regards earlier work, a 
five-day experiment with a healthy man was conducted by Berta- 
relli, who tested the digestibility of a mixture of olive and colza oils 
in a basal ration of white bread and meat; the fat was 95.8 per cent 
digested. Moore * has reported a number of animal feeding experi- 
ments in which he found that olive oil was assimilated to the extent 
of from 96.7 to 98.7 per cent. In a comparative series of tests he 
noticed that uncooked oils in the food of guinea pigs were somewhat 
less thoroughly available than was the case when the oil was cooked 
with the food. In general all of the vegetable fats studied were 
digested to practically the same extent. 

1U. S. Dept. Agr. Bul. 310 (1915). 
2U.S. Dept. Agr., Bur. Chem. Bul. 107 (1912), rev. ed. 

3 Riv. Ig. e Sanit. Pub., 9 (1898), Nos. 14, pp. 538-545; 15, pp. 570-579. 

4 Arkansas Sta. Bul. 78 (1903), pp. 33-41. 
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Arnschink ! reports an experiment of four days’ duration with a 
dog of 8 ilogramsbody weight. Fifty grams of olive oil was consumed 
daily and 97.77 per cent digested. 

Olive oil has been studied from another viewpoint, namely, its 
ability, as compared with certain animal fats such as butter and 
cod liver oil, to maintain growth. Work along these lines has been 
reported by Osborne and Mendel? and McCollum and Davis,? who 
concluded that olive oil was not capable of stimulating or maintain- 
ing growth. 

In experiments here reported five subjects took part in the 11 diges- 
tion experiments, the results of which are given in the following 
tables: 

Data of digestion experiments with olive oil in a simple mixed diet. 

Weight. | Water. | Protein.| Fat. fee Ash. 

Experiment No. 151, subject D. G. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanemange containing olive oil. .....- | 1,579.0 734.7 26.7 192.6 618. 4 6.6 
iWheabapisCUlie ees sa teases se eons a 633.0 57.0 67.1 9.5 489.3 10.1 
TO YH BUI 2 cae Secs es Be a eet Ne DSS ae i 803. 0 697. 8 6.4 1.6 93: 2 4.0 
Soren ck Jone RR ek CO nee ee ROI: Oe arenes | pee erets Reni - 1910; |2- oan 

Total food consumed.........--- 3,206.0| 1,489.5] 100.2| 203.7] 1,391.9 20.7 
INGYSSS) Aas Sods SE BEE res oe eee NASD) rece 30. 6 10. 0 65. 4 8.5 
JIT OUTER UATIVAE0 Es sonaucacborte -occcd pesenecnne |---------- 69. 6 193.7 | 1,326.5 1282 

Bemcontubilizedes a q-ateeee ss een. | ss... eee 69.5] 95.1 95.3 58.9 5 

Experiment No. 153, subject R. L. S.: 
Blanemange containing olive oil....-.. 1, 587.0 738. 4 26.8 193.6 621.6 6.6 
Whe abi bISCUit sees es ee 417.0 | 37.5 44.2 6.3 32285 6.7 
TBIROCA RS ceinie Serene came tele ene ieee 810.0 | 703.9 6.5 1.6 94.0 4.0 
STE Teac a ee OS 0) Name on ane yae cele eta ee 91.07 ae 

Total food consumed............ 2,905.0! 1,479.8 125 201.5 | 1,128.9 17.3 
CCCS eet ae aie riers sigs Seale | 10225) eres 31.4 17.2 44,1 9.8 
ATi in A DINO SS 5.5 do oaoousceneed seccoonesa eeseecsses 46.1 | 184.3 | 1,084.8 155 

Pemcentutilized = e268 2222. 5.-2- |e... aes BONS || coleal a socst 43.4 
Experiment No. 154, subject R. F, T.: 

Blanemange containing olive oil....... 1,865.0 | 867.8 31.5 227.5 730. 4 7.8 
WaheatuboisCulicienssens o- Aoca seine cose 46.0 | 4.1 4.9 Sif 35.6 Sy 
LOTR ETE ess ee ee SERS RS ea ere nee 1,283.0; 1,114.9 10.3 2.6 148.8 6.4 
SURAT ere Secreta ot sels core eee se IBPAUN Bea Sacenue bocoausena|acooosaaec 1325.0) oseeesee 

Total food consumed...-......-. 3,326.0 | 1,986.8 46.7 230.8 | 1,046.8 14.9 
BCRS me seSE ee ae ewe wc Ctle cic aca cece | PED |lbesacsodoc 16. 4 14.6 32.1 6.4 

gE VETER RAD 20 Se Se ee el | Seana eet 30.3 216.2 | 1,014.7 8.5 

race lt (thE ZC ene te lar one ie a's) inns | Noma cines leacameaees 64.9 93.7 $6.9 57.0 

Experiment No. 183, subject D. G. G.: 
Blancmange containing olive oil... --.. 1,127.0 494.0 DAlgaL 138.8 465.1 8.0 
MWe ababISChibieeet soos 5 52 ee oes 561.0 50. 5 59. 5 8.4 433.6 9.0 
INFN Rs S bod cep Steen ee ee 775.0 673.5 6.2 1.5 89.9 3.9 
SEAT cree ns errs lots So's nea a's 209: | Sea res ps are cera | ee areee res 2093 0s|be eeeceee 

Total food consumed.........-.| 2,672.0] 1,218.0 86.8 148.7 | 1,197.6 20. 9 
IDGCESE R= Se heat ees on een eee aes 69::0 cee eee 21.4 7.5 34.2 5. 9 
PATHOU TEU GIMZOG aren ao ce oat se cc ac salnacaes ca. |soouamenoee 65. 4 141.2] 1,163.4 15.0 

Hetee ai ehiivedemn sm oth. «cas -=ansn|-ac-------|-- emcee = 75.3 95/0! |/>0 97a Lenaes 

1 Ztschr. Biol., 26 (1890), No. 4, pp. 444, 445. 

2 Jour. Biol. Chem., 16 (1913), No. 3, pp. 423-437. 

3 Idem, 15 (1913), No. 1, pp. 167-175; 19 (1914), No. 2, pp. 245-250; 20 (1915), No. 4, pp. 641-658; 21 (1915), 

No. 1, pp. 179-182. Wisconsin Sta. Bul. 240 (1914), pp. 33, 34. 
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Data of digestion experiments with olive oil in a simple mixed diet—Continued. 

Weight. | Water. | Protein. Fat. ie Ash. 

Experiment No. 184, subject R. L. S.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanemange containing olive oil...--... 1,827.0 800. 8 34.1 225.1 734.0 13.0 
Wiheab DISCUIbs 25256 oe see ee 314.0 28.3 3B-0 4.7 242.7 5.0 
RP OaL Cee eye ee a ee eee ae 1,347.0 | 1,170.5 10.8 ol 156.3 6.7 
SUP aba eo oa eke oi ee eee carrey 1225.0: | ose ecse [pe s2esee2 Sessessss4 | 12200" eee 

Total food consumed.........--. | 3,610.0| 1,99%6| 782| 232.5| 1,275.0 24.7 
GCOS Sica ie oe cise aaa nes sce einem | WoWiicss-S5e55¢ 20.3 10.9 27.2 5.6 
Aaniountiiiilized 5= se Sen [cose eee | ieee 57.9 221.6 | 1,247.8 19.1 

Pericent Wulizedns 2 too soos Cease a eee ee ck Ie eere ae 74.0 95.3 97.9 | Tis 

Experiment No. 185, subject _O. E. S.: | 
Blanemange containing olive oil....... 1, 958. 0 858. 2 36.6 241.2 808.1 13.9 
WiheatibisCuita 2 caseee eae eee 153.0 13.8 16. 2 7583 118.3 2.4 
MEE TG ee ee ean ech eRe eee ce 1,568.0 | 1,362.6 | 12.6 3.1 181.9 7.8 
Sitar. 6. otemeec eke Soe eee 18S OME Sea. <|s oe cca eee eee 188.0 |.-.------- 

Total food consumed............ | 3,867.0] 2,234.6| 65.4| 246.6| 1,296.3 24.1 
HE GOG = eta eee Re Bn ae Se AD: Ob Bae os sc: 12.6 5.8 20.5 3.8 
FAMOUTE tI ZC Gans ee Benen see cise eee |---------- 52.8 241.5 | 1, 275.8 20.3 

encenimidlized oe 26) ece er ee tere eee eee eee peered 97.9| 98.4 | 84.2 

Experiment No. 186, subject R. F. T.: 
Blanemange containing olive oil...-.... 1,322.0 579.4 24.7 162.9 545.6 9.4 
IWiheat bisCuitz sere toe cee en cee 91.0 8.2 9.6 1.4 70.3 1.5 
WG See eens ee the eee Aras ese 1,485.0 | 1,290.5 11.9 3.0 Hie? 7.4 
GUpAr ees oan Steen s ee hee 183!) |peesee Koeagsouss p25222500 193.0 |-eaees 

Total food consumed......--.-.-. 3,081.0} 1,878.1 =| eel Odes 971.1 18.3 
WECES Se 5 oases es eee ooo eseeea ee ace ees TUB Becssocose 17.5 10.9 33.6 8.0 
AUNOUNLAINIZCO = ec oe So ea Sa | Sec case a | sees 7 | 156. 4 937.5 10.3 

Pancent Utilized. <<: 1a oe eae Nemes [eee 62.1] 93.5| 96.5 56.3 

Experiment No. 243, subject D. G. G.: : | 
Blanemange containing olive oil...-.... 2,321.0 985.0 43.6 266.5 | 1,014.3 11.6 
WiheatibisGwit-@ 2s - oes eee eee 500.0 45.0 53.0 7.5 386.5 80 
MTEL eee eat acne ae eo ee eee Soe e 1,202.0] 1,044.6 9.6 2.4 139. 4 6.0 
Suganeseea secre =n aes ee aeceeeee IAD) s ceca seg) boanadsode beset esses D050 51222 eee 

Total food consumed..-.......... 4,143.0 | 2,074.6 | 106.2 276.4 | 1,660.2 25.6 
ECCS Se oe cee se Saree Saneewaeeee IST OF esse aan 37.3 12-7 ALS 9.5 
ASTHOUD WiAlIZOdS owen nosen sees =e |eneae eee [eee ee eee 68.9} 263.7 | 1,588.7 16.1 

Pericentsitilized => osec.s eect ec ee eee e ee ee eee aces 64.9 | 95.4 95.7 62.9 

Experiment No. 244, subject R. L. S.: 
Blanemange containing olive oil....... 2,143.0 909.5 40.3 246.0 936.5 10.7 
Wihtes Gi biscuit: 2c.oses ce = 2 sae eee 437.0 39.3 46.3 6.6 337.8 7.0 
Pi Gs eee cee s =e be aoa tae Seis eee 546.0 474.5 4.4 | ial 63.3 2.4 
SIEGE Sack SS Jos Gu RS neh ances seo Sa5s 85:0) (ees See beeen eee jpsscosssse 85:0%\ae eee 

Total food consumed........-... 3,211.0 | 1,423.3 91.0 203.7 | 1,422.6 20. 4 
MOCOS Ee ete Soca we wcicc See se siclomieie S450) |Eeeseosene 24.7 11.2 41.8 6.3 
AH ONL AUZEO se erians seme oe oe ele eee eet [bbsesssboc 66.3 242.5 | 1,380.8 14.1 

ReriventWhHlized <n. os eee ee eee een ae ea eraveme’ 72.9 95.6 97.1 69.1 

Experiment No. 245, subject O. E. S.: 
Blanemange containing olive oil....... 2,690.0 | 1,141.6 50.6 308.8 | 1,175.6 13.4 
Wiheat biscuit. 525-2. eee cee 497.0 44.7 WAY 7.5 384. 2 7.9 
PTUs sok ons eae nas ee a Sak ce ee Saseees 1,228.0 | 1,067.1 9.8 2.5 142.5 6.1 
SET SOCIO SAE Ens SOO eee Se asad UDO oes SoG Se Seessc| Soen esos 177:0)| 3 

Total food consumed............ 4,592.0 | 2,253.4 TS} i 318.8 | 1,879.3 27.4 
IMEC TS. Oya os ain ee AS ae ene Spel a 126203 eeses. 2S: 33. 4 17.8 66. 8.1 
Amount Wilized—. :. - <2. 5c aenecs| seeceeeeee mesa ceees s 79.7 301.0 | 1,812.6 19.3 

Percent utilized] <-. ee ea Ie Sees eee aarp ant is | 70.5 94. 4 96.5 | 70. 4 

Average food consumed persubject perday} 1,153.8 | 601.3 27.0 76.0 442.3 | C2 
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Summary of digestion experiments with olive oil in a simple mixed diet. 

Experi- F ‘ Carbohy- ee sa No. Subject. Protein. | Fat. ERE: Ash. 

Per cent. | Per cent. | Per cent. | Per cent. 
lees Se IDS GLACE SRE GRE A RAS a a One eS See en ears ee oie -9 95. 1 95.3 58.9 
GSeeee see 1B Died cee SORE Sean Oc eon Ge eo tenet Boe See coe 59.5 91.5 96.1 43.4 
PSA sores lite Tie Rca Oeee aes eee coe ae ae ern Une 64.9 93.7 96.9 57.0 
183s cccee Tg Ge Gye presets Segre eens ipaae Sens: s Lee erent 75.3 95.0 97. 71.8 
SAE re I AO Se eerie neh onic eens ole Soe ce eee 74.0 95.3 97.9 tas 
IC Saaseee OWAB SO se a a ae was Does e+ 2.< «in sale pe 80.7 97.9 98. 4 84.2 
IS Ge eee TR Te MS Ee ae cee ee re ee A ee ae Saas 62.1 93.5 96.5 56.3 
DID oS ees IDSC (Cis ease poe eee cae noe tae eee een sae 64.9 95. 4 95. 7 62.9 
PAR eae: [een ag Oeec ere ate mao once eme oss. Slee ceeeee 72.9 95.6 97.1 69.1 
DNS aes CO) TDL SS e ets ene ares Sie ere ee oe Sie ei 70. 5 94.4 $6.5 70.4 

IND eee ta a NI | 69.4 94.7 | 96.8 65.1 

The average coefficient of digestibility of all the fat eaten during 
these tests was 94.7. As the ether extract of the feces, however, is 
known to contain metabolic products, a correction has been applied to 
all of the value for the average availability of total fat consumed. 
Digestion experiments with the basal ration alone as the only source 
of fat have been reported in connection with the animal-fat experi- 
ments, from which it was concluded that 9.89 per cent of the total 
weight of water-free feces occurs as metabolic products... Subtracting 
the quantity represented by this percentage from the total ether 
extract of the feces, a value is obtained more nearly representing the 
weight of unutilized fat. The corrected value for the availability of 
olive oil then becomes 97.8 per cent. 

The five subjects reported that they remained in normal! physical 
condition during the experimental periods. In experiment No. 185, 
in which 80 grams of olive oil was eaten per day, the subject O. E. S. 
reported that the diet had a constipating effect. In experiments 
Nos. 248, 244, and 245, in which 82, 89, and 103 grams of olive oil 

were consumed, the subjects reported that the diet produced a pro- 
nounced laxative effect. However, i the experiments in which 
the laxative effect was noted, the olive oil was as completely assimi- 
lated as in the remaining experiments, and the tests as a whole yield 
additional evidence that, used in the usual ways for cooking and on the 
table, olive oil is a wholesome, valuable food. 

COTTONSEED OIL. 

Refined cottonseed oil is a common food product used as such in 
large quantities for culinary and table purposes, and also in the manu- 
facture of hardened fats and other commercial fats designed for use in 
cookery. 

Very few results have been found on record which concern the 
digestibility of cottonseed oil by the human organism, though animal 
feeding experiments have been rather common. Moore? has reported 

1U.S. Dept. Agr. Bul. 310 (1915), p. 20. 2 Loc. cit. 
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experiments intended to compare the digestibilities of several of the 
more common vegetable fats, concluding that all vegetable fats are 
equally well digested. 

The experiments made at this time coneern only the actual per- 
centage of fat available to the body, though it might be possible at 
the same time to notice approximately how much of the oil can be 
used without producing a laxative effect or other physiological dis- 
turbances. Six subjects assisted in the work, and the same methods 
were used which hitherto have proved entirely satisfactory. The 
data describing the results of the 12 test periods are as follows: 

Data of digestion experiments with cottonseed oil in a simple mixed diet. 

| Weight. | Water. | Protein.| Fat. _Carbohy- Ash. 
| drates 

AP MaAer ens ek.” 2) GRE (ere FS ene 

Experiment No. 139,subject D. G. G.: Grams. | Grams. | Grams. | Grams. Grams. | Grams. 
Blancmange containing cottonseed oil-| 1,915.0 913.4 | 32.6 264.3) 697.1 7.6 
Wiical beet cere coe ee Keneere Xt 65.0] 76.5 10.8| 558.1 11.6 
RE Sa 5 J soo soe Sosa sodas 25 | 1,351.0] 1,174.0} 10.8] 2.7) 156.7 6.8 
STR Be ee eS Se So a ee se Et Uy ssssssass- lezscnoec- besceeccce 66.0°]0225 Soe 

Total food consumed.......-..-- | 4,054.0] 2,152.4| 119.9 277.8 | 1,477.9 
TIE CTO es eee eee Ges Uae ae ee a | 102.0 | Beato: 27.5 11.7 53.6 
AMNION BHHZEE 252252228 cc lee cc oses eel eee 92.4 | 266.1 | 1,424.3 

PEL CCUL ULINVeEd ec cae aa eee ene Eee i eigen 77.0 | 95.8 | 96.4 
ee 

Experiment No. 140, subject H. D. G.: | 
Blancmange containing cottonseed oil-| 1,148.0 | 547.6 19.5 | 158.4 417.9 
Wihent pIstuit-- co cee eee eee ee Se 598.0 53.8 63.4 9.0 462.2 
ETT Eke Sub En Gabe gee peep es Mela oEE Le | 1,274.0] 1,107.1 10.2 | 25] 147.8 
Sy a 5 dy SURO pea ane Geet ee 96:0 ee co ccee feces hacen aes es 96.0 

Total food consumed...........- 3,116.0 | 1,708.5 93.1| 169.9] 1,123.9 
LOE BEES = Sash once soos SesSse sos os on 55- UO FF bssosasels- 26.7 | 10.4 53.3 
AIG MLIZOO oe ee ect aw eheee ace | Ss2cssss- 66.4 159.5) 1,070.6 

Per cent utilized............. Seeee sere Pee Se 93.9 | 95.3 
oe ; 

Experiment No. 141, subject R.L.S.: | . 
Blancmange containing cottonseed oil.| 1,495.0 713.1 25.4) 206.3 544. 2 
Wheat biscuits. 2.22. stock swe es 444.0 | 40.0 47.1 | 6.6 343.2 
rng see rere eee ee 1,246.0 | 1,082.8 10.0 | 2.5 144.5 
SUSAlS ci ce she eae eae ce ees scsence EERE ae Oe posse se | Sees 119.0 

Total food consumed............ 3,304.0 | 1,835.9 | 82.5 |  215.4| 1,150.9 
MOCES eee cheek hee aed eset ecewesee 87 OF|e- sees 2 28.0 18.1 | 31.3 
JACI EL ALLE Zt Ea Ge ae eS ee Bee ert, eee ae 54.5] 197.3] 1,119.6 

PerCenititdhved nse ace cece eee oie oem a opens 66.1 | 91.6 | 97.3 

Experiment No.142,subjectR.F.T: | 
Blancmange containing cottonseed oil-| 2,099.0 | 1,001.2 Seth | 289.7 | 764.0 
Meat DISC Ub ee sae Na one ea eee eee 110.0 9.9 1A, 1.6 85.0 
MW Soa ose ee See as pe eeew ce 1,304.0] 1,133.2 10.4 2.6 | 151.3 
Bipabs-ccdncl erase = ccoer eee ees e Osco 85.0 ESS ee jects 5 eae f 85.0 

. 
Total food consumed.........-.. 3,598.0 | 2,144.3 57.8 | 203.9} 1,085.3 

MW OCES Grete niae oe ese ee ae eRe eC eee (Petia es ae oae 16.9 | 12.3 37.0 
ATR OUAL 1tdUZOG Sess cease oh ee row Sas ae [cee see = 40.9 281.6 | 1,048.3 

Ss SS SSS SS Se 

Hercentmulized = oo. 3h. Sasi ots eee oese- eee eee | 70.8 | 95.8 96.6 

Experiment No. 143, subject D. G. G.: 
Blancmange containing cottonseed oil-| 1,632.0 | 768. 8 32.2 | 220.8 603. 2 
Neat DISCULE Ce seercme ease eo See cece 913.0 82.2 96.8 | iS er/ 705. 7 
TUG See es oe ee rises sce eee eee ease 957.0 831.6 rare 1.9 111.0 
PERS og ode aac se eae meee cee: IGS AAS S <2 IL. eee eee 163.0 

Total food consumed............ 3,665.0 | 1,682.6 136.7 | 236.4 | 1,582.9 
MOCES Et ea See hve ecco eee ey), By BS) Seem See By 11.5 76.5 
Amount Wtshzed «5 so25 5 jasc ae ease se eset en eee ee eee 104.5 224.9 | 1,506.4 

Per cont ubitized -.< Sec. A ee pe ae | 76.4 95.1 | 95.2 ; 

nip tena aR 
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Data of digestion experiments with cottonseed oil in a simple mixed diet—Continued. 

Experiment No. 144, subject H. D.G:.: 
Blancmange containing cottonseed oil- 
Wheat biscuit 
Fruit 

Feces 

IPOS RS. Woda aoc HSE ORC HOE Gabe Benes 

Experiment No. 145, subject R. L.S.: 
Blanemange containing cottonseed oil. | 
Wheat biscuit 

Feces 

Per cent utilized 

Experiment No. 146, subject R. F. T.: 
Blancmange containing cottonseed oil. 
Wheat biscuit 

Per cent utilized 

Experiment No. 246, subject H. F. B.: 
Blanemange containing cottonseed oil. 
Wheat biscuit 

See ee i 

Per cent utilized 

Experiment No. 247, subject D. G. G.: 
Blanemange containing cottonseed oil. 
Wheat biscuit 

it 

Per cent utilized 

Experiment No. 248, subject R. L.S8.: 
Blancmange containing cottonseed oil. 
Wheat biscuit 

Per cent utilized 

Experiment No. 249, subject O. E.S.: 
Blanemange containing cottonseed oil. 
Wheat biscuit 

Se ee an a 

: = * Carbohy- : 
Weight. | Water. | Protein. Fat. earaee Ash. 

Grams. Grams. Grams. Grams. | Grams. Grams. 
1,241.0 584.6 24.5 167.9 458.7 iB 

775.0 69.8 OAL 11.6 599.1 12.4 
1,118.0 971.5 9.0 PA od 129.7 5.6 

EF SRO eee aie Seep ell eee ra core oe oe | ee eC 7830): |B saeee 

3,312.0 | 1,625.9 115.6 Weller Wa Bye) Dans 
NPA OS ea comen 37.8 11.4 60. 4 11.9 

see ee eae 77.8 IONS gles bea | 11.4 

Sahn easy 67.3 93.7 95.6 48.9 

1,497.0 705.3 29.5 202. 5 5d Sao 6.4 
359.0 By) 8 38.1 5.4 Wl a® Be a 

1,266.0 | 1,100.2 10:1 2a 146.9 6.3 
7 ONO eae eae re ce ern |e es re AOE O | See 

3,198.0 | 1,837.8 idea) 210.4 | 1,053.7 18.4 
01. Or eats 25.7 14.0 43.5 8.7 

Ses ee 52.0 196.4 1,010.2 9.7 

betes ise ei | 66.9 93.3 95.9 52.7 

2,112.0 | 995.0 41.6 285. 7 780.6 9.1 
114.0 19.3 12:1: Wee 88.1 1.8 

{FL TS= On| tS 0 23207 9.4 2.4 136.6 5.9 
BOD Op Pes Pees a cate espe | eee ere OZ! Os |b eae 

3,506.0 | 2,029.0 63.1 289.8 | 1,107.3 16.8 
50S Sh Ree a 11.0 9.1 26.8 3.9 

SB a Naas > cae Pe 52eul 280.7 | 1,080.5 12.9 

nee ee ieee 82.6 96.9 97.6 76.8 

2,602.0 | 1,082.5 47.5 359.3 | 1,097.1 15.6 
721.0 64.9 76.4 10.8 557.3 11.6 

1,750.0} 1,520.8 14.0 But 203.0 8.7 
PAD TINY) Feiet eae eel ieee atest Oy Lay apts OPN 2098 08ers 

5, 282.0 | 2,668.2 137.9 373.6 | 2,066.4 35.9 
NGO Mscaccsacos 40.5 2e2) 89.4 13.9 

Ea ee | its oer ee aE 97.4 352.4 | 1,977.0 22.0 

Jbb=ssecsee 70.6 94.3 95.7 61.3 

2,162.0 899.3 39.5 298.6 911.6 U0) 
317.0 28.5 33.6 4.8 245.0 1 

1,657.0 | 1,439.9 Ne 3.3 192.2 8.3 
TG SE) | ee ee ing i el al eee ea UGE O Weossee55se 

4,305.0 | 2,367.7 86.4 306.7 |. 1,517.8 26. 4 
BUS ES USYo e see 52.8 11.0 38.8 8.4 

BERS A ee ee 33.6 295. 7 1,479.0 18.0 

rie aaig 38.9 96.4 97.4 68. 2 

2,005.0 834.1 36.6 276.9 845. 4 12.0 
366. 0 32.9 38.8 OHO 282.9 5.9 

1,229.0 | 1,068.0 9.8 ED 142.6 6.1 
SOE: sleeeeciccas seca pclemeaaveral lit er ees 895.08 Ree 

3,689.0 | 1,935.0 85.2 284.9 | 1,359.9 24.0 
(850 Nae eet 37.0 13.4 20.2 7.4 

aR te ee 48.2 PHS) |e eee a 16.6 

lesoescaens 56.6 95.3 98.5 69.2 

| 
- 23725. 0.|" 1513356 49.7 376.3 | 1,149.0 16.4 

” 433.0 39.0 45.9 6.5 334. 7 6.9 
1,745.0 | 1,516.4 14.0 3.5 202. 4 8.7 
fH TERK Oia) iiss. oe ST Fs rage (A me a TRIO |e see 

5,084.0 | 2,689.0 109.6 386.3 | 1,867.1 32.0 
10620) | Seeeeeeees 34.2 WAIL 51.6 8.1 

| 75.4 374.2 | 1,815.5 23.9 

aga ererreny 68.8 96.9 97.2 re ear 

1, 280.9 685. 5 | 32.4 | 89.6 465.5 7.9 
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Summary of digestion experiments with cottonseed oil in a simple mixed diet. 

ee 3 Subject. Protein. Fat. Cashel al Se Ashe 

Per cent.| Per cent.| Per cent. | Per cent. 
GOB ataeeers DS Gat Geen. g bees as aoe coe ie ae ee ye 77.0 95.8 96. 4 64. 6 
AQ ee BT 5 MDS Geo algae oceania Siac te ee ene a 8 71.3 93.9 95. 3 51.0 
AT are hae 18) DRS ee 2a Ses ee Er ea Se pene eee Ae. SA 66. 1 91.6 97.3 50.3 
IDE Seeees 1 23 f] DRAM Ney sere ree Ey aie eae Enis IU aera AES) oa ote 70.8 95.8 96. 6 62.3 
PAS Oe ee DUG Gis ed ee es sa nee ee. Se Ba 2k See ee! 76.4 95.1 95. 2 | 58. 0 
AAR ie ee EVD AG ses acs bee oe Be Pe oe ae eeins 3 soe 67.3 93. 7 95.6 48.9 
V4 Ose 1 BARE) Deas cote ardRany eerste Sie as Segara tee eSiee een ORR 66.9 93.3 95.9 | Sys 
AGES Taree Std Mee pes AMA aOR AA EOE A else rae Taree eater as Sues 82. 6 96.9 97.6 | 76.8 
DAG Nec R Ce ELS SHI ee Se See cpoioaie clea me ene ce oo eee 70.6 94.3 95.7 | 61.3 
DA 1DYS Gra ial ae Verein tee ay RO eg eee: 2 BL ees 38.9 96. 4 97.4 | 68. 2 
DAS weseie = 1 Bt el pds een tort EAS CaaS Desc ra ee Soe 56. 6 95.3 98. 5 | 69. 2 
219 eee OATS SS eps Se RR 2 I ca pee, Sa 68. 8 96.9 97. 2 | 74.7 

JWI 3a one opoooas snes soSuSseorondcarosue ge 67.8 94.9 96. 6 61.5 

The average coefficient of digestibility of the fat, of which over 
96.3 per cent was cottonseed oil, was 94.9 per cent, while 67.8 per cent 
of the protein and 96.6 per cent of the carbohydrates were retained 
in the body. Making allowance for that portion of the ether extract 
designated metabolic products the actual availability of the cotton- 
seed oil becomes 97.6 per cent. In 9 of the 12 experiments the sub- 
jects reported that the feces were of a normal consistency. In experi- 
ments Nos. 142 and 247, in which 94 and 98 grams of cottonseed oul 
was consumed, the subjects reported that the feces were softer than 
normal. In experiment No. 249, however, in which 125 grams of 
cottonseed oul was eaten daily, the subject reported the diet as being 
constipating. Accordingly, it would seem that cottonseed oil does 
not act as a laxative when eaten in amounts not exceeding 125 grams 
daily. In view of the fact that 86 grams of cottonseed oil was eaten 
by each subject daily without digestive disturbances of any kind it 
is reasonable to conclude that cottonseed oil may be used freely for 
culinary or table purposes. 

PEANUT OIL. 

The total quantity of peanuts eaten is very large and it follows 
that the amount of oil eaten as an integral part of the nuts is also 
large. The partially separated oil as it occurs in peanut butter is 
easily recognized, and this, too, is eaten in quantity. The expressed 
oil has jong been known for culinary and table purposes, and its use 
has increased in the United States as the methods of manufacture 
have improved. 

The only investigations of the food value of peanut oil of which 
accounts have been found in the literature are those of Moore’ on 
the relative digestibility of various edible fats and oils of vegetable 
origin, which showed that peanut oil was 86 per cent digested by 
guinea pigs. 

Part of the oil used in the experiments reported in this bulletin 
was prepared by the Bureau of Chemistry of the United States 
Department of Agriculture, and the remainder was purchased in the 
open market. That obtained from the Bureau of Chemistry was 

| 

1 Loe. cit. 

77 ee » 
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manufactured in its laboratories, and being freshly made was judged 
to be of most excellent quality. The commercial samples were much 
older, but were considered excellent in odor, flavor, and color. There 
was no apparent difference in the flavor of the two samples, which 
would seem to indicate that peanut oil which has been carefully han- 
dled has good keeping qualities, and as no noteworthy differences in 
properties appeared in the digestion experiments no further reference 

will be made to the source of the oil used. 
Four different subjects assisted in the study of this fat, and the 

usual uniform and standardized conditions of conducting the work 

were maintained throughout the experiments. The results of the 
five tests are as follows: 

Data of digestion experiments with peanut ol in a simple mixed diet. 

Tot ie ne Carbo- | Weight. : Water. | Protein. | Fat. hydrates. Ash. 

Experiment No. 30, subject J. N. F.:. Grams. Grams. | Grams. | Grams. | Grams. Grams. 
Blanemange containing peanut oil.....) 1,918.0 | 1,037.0 47.8 340.6 481.2 11.4 
Wales ISCilin sae seen -eeeeseoe = 241.0 | 21.7 25. 5: | 3.6 186.3 3.9 
IDs So 5 coos anoone Be sae cnsnenaeDasead 1,002.0; 847.7 4.0 5.0 | 142.3 3.0 
SUAS sng 5cdoce seodeae ooenods SedeeUoes DA nob sech20 poosscoesd Basses as0e 52) O0e|eontaeee 

a a 
Total food consumed.........--- 3,213.0] 1,906.4 77.3 349. 2 861.8 18.3 

IOC OS eee te ae eee Sroete Gare tows. 68. Os Bee e er. 23.8 8.8 | Whe 2 8.2 
ASIC UI HURL Cee sacooceeeccnsscun poops oeeee |neeereeeee 53.5 340. 4 834.6 10.1 

iP Or GSE CIM EG 6 coo oo ace bon soe ocd soe acosoae | segoee5es 2 69. 2 97.5 96.8 BED 

Experiment No. 31, subject W. E.L.: | "Spe GEO ea ees ee 
Blanemange containing peanut oil...-.| 1,476.0 | 797.0 36.9 262.5 370.9 8.7 
iWalvea tiloiSCUlbpes set ae oe aen as parce! 26.0 | 2.3 2.8 0.4 20. 1 0.4 
TOUR Ros Se ee ech eine ae oe a 1,000.0 846.0 4.0 5.0 142.0 3.0 
Ste Be es CREE ee aoe 143° Oi eee ceccee os = ers| Pate seein 143: On eee 

Total food consumed......-.-.--- 2,645.0 | 1,645.3 43.7 267.9 676.0 DE 
WC COS terpenes ete ce ee nae sioeiaini-i > = ne 3250 Meee 11.4 6.4 10.5 S20 
INWTO OT WinV AAG See aa aear oasce enn Saaanarees eone5gaGbe 32.3 261.5 665.5 8.4 

3 SSS. SSS ————————————— } 

aricept ized eee elke ocltecas| 6... .nes.-|selen eeee 73.9 Waal See 69.4 
——————_ | } 

Experiment No. 32, subject W. A. D.: | | 
Blanemange containing peanut oil.....| 1,883.0) 1,022.4 47.2 332.6 | 469. 7 a 
AWaleaity iS Cullen pas ers ete eer nae 442.0 | 39.8 46.8 6.6 | 341.7 all 
IDPH RS Gee at cn Se ee RR eRe eee | = 819.0} = 692: 9 353 AS 1163 2.4 
SGP ee eee ee | 6850): | Pessoa cl ee 29 bend ra ieee ee G8505\5 Sete ease 

Total food consumed.......-.---- | 3,212.0) 1,755.1 97.3 343.3 | 995.7 | 20.6 
WWCROS Ee ay eee asec ousiece ous Oo Seas Ses | (es Valescicaosoee 18.1 13.4 | 36.7 9.8 
Aumoiaitlizedisecs 6s > a1 550. 8n. 02 foe... set-|sieeeew cas 79.2 329.9 | 959.0 10.8 

Rencentutilized: +. 2.22. -.- Soa ae eae | See NES: 81.4 | 96.1 | 96.3. 52.4 

Experiment No. 36, subject J. N. F.: | | | eacreren| 
Blanecmange containing peanut oil.....) 1,787.0 1,059.3 43.4 275. 8 | 397.2 HESS 
WMIea te DISCUIM csc ek sek eee ke 224.0 20. 2 23.7 3.4 | (Seat 3.6 
HTS Ss a= ene ee re let 5 216 0) | eles otns 12.2 3.0| 176.4 7.6 
SURO i ee ae es ae ee eg AQ HO) epee ae ee tr emai eee ee eee | 40.0 |---------- 

Total food consumed............ | 3,572.0 | 2,401.3 AOE Sb (ee 28252 786.7 | 22.5 
CCAS steer eee ere a Sse ve (850) eee 18.1 Ie 31.5 10.7 
PACT OUT ath OU ZO Wega tiers Nadie, aoe Sais eces es es | eases es mee 61.2 264. 5 755.2 | 11.8 

Pencemmitilized ==. 2. 93.-.....--.:|.---~---+- | eee 77.2 93.7| 96.0 | 52.4 
Experiment No. 37, subject J. V. C.: | | | | 

Blancmange containing peanut oil.....) 1,704.0, 1,010.7 | 41.6 | 262.9 | 377.8 | 11.0 
NV hesiebISCUnts. 4. so. 5. = eee ee se | 291.0 26.2 30.8 | set Pz) 4.7 
12 DAN a re nae ee SRE eee Rr ayia Sere | 1,442.0, 1,253.1 | 11.5 | 2.9 | 167.3 |. 02 
Sie ie eres sy Se ee weet | -, 231.0 |. eee ee WAG iyo sc [Recto ee  PBle Oy sesh sae 

Total food consumed........-... | 3,668.0 2,290.0 | 83.9| 270.2] 1,001.0 | 22.9 
iNECTSS 52 5522 eae a ee 78:0: | -Seeeeee | 20.0 | 12.7 32.6 | 12.7 
PAGNIOU Mint GNI ACO eee ae aoe sais Soe sys Peesnis esc -| (eee 63.9 | 257.5 968. 4 | 10.2 

GIRS CY EME EV ACL Capel eels eae eee ae | See |. eee comes 76. 2 | 95.3 96.7 | 44.5 

Average food consumed per subject per day. 1,087.3 } 666.5 | 25. 4 | 100.9 288.1 | 6.4 

70069°—Bull. 505—17 2 
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Summary of digestion experiments with peanut oil in a simple mixed diet. 

2ELS j | = | Carbo- | 
aitNG. Subject. Protein. | Fat. chy FEA Ash. 

| Per cent. | Per cent.| Per cent.| Per cent. 
30.1 TiNe a 2 ea ease noe Bist coe hee Se een ol 69. 2 | 97.5 96.8 55. 2 
SBE aWicdes baseae oo ee ees Bee ae ae 73.9 | 97.6 98.4 69.4 
SO Wi A Ds 22 cots ek a eee Ss ee Si ee 2 81.45 96.1 96.3 52.4 
abi 3 Bee = 3d ce sos ses 22 scenes See sine 2ee eens 2 25e2- iD) Sd ee 52.4 
37 | J.V. Co See cick snk conus sd DEE OSes aaa eee 76.2 | 95.3 | 96. 7 44.5 

| Ser oS 

| ANEEARC 53.2 o eee eo pe OES eee el 75.6 96. 0 | 96. 8 | 54.8 

Approximately 98 grams of peanut oil or 97 per cent of the total 
amount of fat in this diet was eaten per subject per day, and as the 
coefficient of availability, 96 per cent, implies, the fat was very com- 
pletely assumuated. This value is increased somewhat by correct- 
ing for metabolic products, from which it is calculated that peanut 
oil is 98.3 per cent digested. 

The protein and peeve in the ration were also well utilized, 
for by way of comparison it has been found that in the total food of 
the ordinary mixed diet 92 per cent of the protein, 95 per cent of the 
fat, and 97 per cent of the carbohydrate are retained by the body. 

As the subjects reported no unusual effects as a result of eating 
this diet, and as no laxative effect was observed, it is apparent that 
peanut oil of good quality is a useful food, which can be eaten in 
the same quantities and can be as thoroughly digested as those fats 
and oils at present most commonly used in the diet. 

COCONUT OIL. 

Coconut oil is obtained from the fruit of the palm Cocos nucifera. 
In recent years it has become rather widely known and is assuming 
considerable importance as a culinary and table fat. It is used in 
the commercial baking trade more commonly than it is for household 
purposes and to some extent in the preparation of butter substitutes. 

The digestibility of coconut oil has not been extensively studied. 
Bourot and Jean” carried on a series of experiments with subjects 
who received foods prepared first with natural butter and then with 
coconut butter. They concluded that the vegetable product was 
somewhat more thoroughly assimilated than was butter, the former 
being 98 per cent and the latter 96 per cent digested. 

In a series of tests of 28 days’ duration, divided into a fore period 
of 7 days, a 14-day experimental period, and an after period of 7 days, 
Von Gerlach * found that purified coconut oil, called ‘‘sanella,”’ and 
true butter were both 97 per cent digested. 

Liihrig* reports a similar study in which different amounts of 
so-called coconut butter designed for use as a butter substitute were 

1 Connecticut Storr’s Sta. Rpt. 1901, p. 245. 

2 Compt. Rend. Acad. Sci. [Paris], 123 (1896), No. 16, pp. 587-590. 

3 Ztschr. Phys. u. Diatet. Ther., 12 (1908-9), No. 2, pp. 102-110. 

4 Ztschr. Untersuch. Nahr. u. Genussmt]., 2 (1899), No. 8, pp. 622-632. 
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eaten in a simple mixed diet. In one of the tests 136 grams of the 
fat was consumed daily for three days, and in the second 90 grams 
per day for the same length of time. In the first test the fat was 97 
per cent available and in the second, 96 per cent was assimilated. 

Seven experiments are reported in this paper to compare the 
digestibility of coconut oil with that of other edible fats, and four 
experienced subjects assisted in the work. Under conditions custom- 
ary in these tests, the data have been collected and are summarized 
in the following tables: 

Data of digestion experiments with coconut oil in a simple mixed diet. 

eae, Water. | Protein.| Fat. |,C2T° | Asn. hydrates. 

Experiment No. 175, subject D. G. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanemange containing coconut oil....| 1,057.0 498. 6 19.8 108.9 424.1 5.6 
WAH ONG ig Gancdcocasdecccosnondose 656. 0 59.1 69. 5 9.8 507.1 10.5 
GRU Geers Sy se sos Serres sie ne 660. 0 573.5 5.3 1S 76.6 3.3 
tree eee een at renee TO5NOR aries re 8 aS ee a 12590) [Gane 

Total food consumed.......-.--- 2,498.0] 1,131.2 94.6 120.0) 1,132.8 19.4 
IB GCOS eases oe ers cen oeeae caeeie eee Wes) |lasookendae 28.4 8.5 52.4 8.7 
PSTN OUD TUGINIZEd Beer eree eet eieine eee Seine mars eel sel toe erarere 66. 2 111.5} 1,080.4 10.7 

BR CICOM UMC E Meee sn) eee tei aral sinto cine eisllseisteisieic cos 70. 0 92.9 95.4 55.2 

Experiment No. 176, subject R. L. S.: a 
Blanemange containing coconut oil. son d,s) 716.0 28.5 156. 4 609. 1 8. 0 
WWiheatibisciltsesc sees ceee eee eee 293. 0 26. 4 31.0 4.4 226.5 4.7 
RUS ee ower gn Se 1,335.0] 1,160.1 10.7 ONT 154. 6.7 
ROU BEZE BS cs Ps ie ita eS ere tae es Bet re L275 OM Ssee- Sah ea Sacer |e rere sees 12700 |\en ease 

Total food consumed.......-.-.-- 3,273.0] 1,902.5 70. 2 163.5 | 1,117.4 19.4 
IB CCOS myer nyo eae Pee aie Dee ees ose 09: On Sesto aso: 26.3 13.5 30.5 8.7 
Amountimbilizedeeasceesssce- see | eS tah srs | paren Oe 43.9 150.0 | 1,086.9 10.7 

Bencentutilived: see alee a|e. ci SiGe Pe ees 91.7 97.3 55.2 

Experiment No. 177, subject O. E. S.: =) 
Blancmange containing coconut oil. - 1,741.0 821.2 32. 7 179.3 698. 6 9. 2 
Wheat biscuit Bien Aaa Sao eee 98. 0 8.8 10.4 1.5 75.7 1.6 
LUD Gare net eee ee ae 1,398.0] 1,214.9 11.2 2.8 162.1 7.0 
SUE PASS oon Ses Gores aaa ake sae ae RIAU Sike sonteoel aerate a eee BVioMilecacccceas 

Total food consumed.....-.-....-- 3,274.0] 2,044.9 54.3 183. 6 973.4 17.8 
IH OCOS Rese cee sere een conn Acicis «occ sini eine Tip \|asaoacesec 25. 0 8.3 36. 6 Toi! 
PATA OUI GHUEGIEIZ OG eyes sos eee cece eee One weines eel oe eee oe 29.3 175.3 936. 8 10.7 

penenntatilized =o) 222i 2. Leeaeae 54.0} 95.5] 96.2 60.1 
Experiment No. 178, subject R. F. T.: a 

Blancmange containing coconut oil. . 1,460. 0 688. 7 27.4 150. 4 585. 8 Coll 
Wiheatibiscuite ss. =o ss css, 74.0 6.7 7.8 Teal GY Ar 1.2 
STUD Upe rsa eee oie ss aes ae Se 1,317.0} 1,144.5 10.5 2.6 152.8 6.6 
SU Sara ee Beisel we Se ee 1 Obl isa coced oes tenetenoss| aameeedias BE Oisesessccas 

Total food consumed..........-- 2,990.0 | 1,839.9 45.7 154. 1 934. 8 EG 
IOC OS era eee oo 2 oS Se OYA Wilodcogoeece 13.8 atl 24.8 3.7 
PATH OUMIUREUHIZ OC acre oe aes ee ee en |e eek eee cl eats oe 31.9 146. 4 910. 0 9.8 

JE Cr GGMLEU IIL 20 Seas Ga Gen ee ane a ener es Sener ees SOm oct 69.8 95. 0 97.3 63. 2 

Experiment No. 199, subject D. G. G 
Blancmange containing coconut oil. ..- 863. 0 398. 9 16.7 90. 9 350. 2 6.3 
WIN GAG DISCULGC Ae: ce aes cae ee ss 525. 0 47.2 Dont 7.9 405. 8 8. 4 
TTD DUB SCS 5 ere ent ae a 396. 0 344. 1 3.2 0.8 45.9 2.0 
SUG a eae eS ce koe « TVR OS es ete all i aes Steal |S dialer aye NGPA GSS ie ease 

Total food consumed...-....-...-- 1,946. 0 790. 2 75. 6 99.6 963. 9 16.7 
INO COS erga ee Ron SS oe es ha Soe cd 2 94.10") nape ee 28.8 11.9 44.8 8.5 
PATILOUTLCSUGTINZOGe nytt seo see entre ence cee «| Soe eee 46.8 87.7 919.1 8. 2 

peneendutilizedaec eee ee ele | ae GES | 88.1 | 95.4 49.1 
—— —_—_ | — —————————— 
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Data of digestion experiments with coconut oil in a simple mized diet—Continued. 

| Weight. | Water. | Protein. 

£Xxperiment No. 200, subject R. L. S.: 
Blancmange containing coconut oil. -- -| 

Grams. Grams. | Grams. 
710. 4 22.8 

{ 
Wheat piscine | 366.0 | 32.9 38.8 
Megha ee es Serge | 401.0 348.5 3 or 
Siar ee ee te eS ae WER eee. SoS ee ee 

Total food consumed... ...------- | 2,459.0 | 1,091.8 71.8 
erase pee sf pee See ee | SOO: Se 33.4 
PATTI GEESL FILMA ZONA 2 | eee 38.4 

Percent qtilived 22-50) eee oo ee i ore 53.5 

Experiment No. 201, subject O. E. S.: | 
Blancmange containing coconut oil..... 1,841.0 $50.9 35.7 
Wihtes Pp DISCHIESSs- = es se eee 186.0 | 16.7 19.7 
LOW PEIN Pee SR ee emes, Cail Sertoli os Spe 1,713.0 | 1,488.6} er 

Percent aiilizede es Oboe eee Beice ss 1 ees 

Experiment No. 202, subject R. F. T-.: face 
Blancmange containing coconut oil..._} 1,247.0 | 576.4 24.2 
Wheat biscuit... ... See ease ae 2.0 | 5.6 6.6 | 
UOEGT EE Ne ao ets) MeO ae eae eg ape fe SI 0 a 7-0 11.3 
ree ee a ee ee ed (e100, ee | ee 

_————— = ESS ess eS | a 

Total food consumed...........- | 2,833.0! 1,809.0 42.1 
LEC pe AS aes Res we OO ant Dae Narre Pe" 27 Ue Boe See 10.5 - 
SSETIUSTUL gi T 81 1F7 31 Be bE erage Sines eoijars Beene Peo eee 31.6 3. 

Percantailincd. 2 ool ecu oe SE Fe 95.5| 98:01 75.6 
Experiment No. 222, subject D. G. G.: coat pT va 

Blancmange containing coconut oil....} 1,625.0) 744.2] 30.5, 238:.7| 600.2 11.4 
Males tpiscuite es = 5 eee | 490.0 44.1 | 51.9 7. AN Re Se 7.8 
MERU ate eee ne se Sete GE Se | 965.0! 838.6 | 7.7 1.9 | 112.0 4.8 
SSID TAT ee tare n er Mamie ss Oe ee en ae 21020) See aerate aes ante Te 710-0) 

ee 

Total food consumed...___...... | 3,200.0 1,626.9 90.1 248.0 | 1,301.0 | 24.0 
Wetes ete Asc, Pee eee Ie ry is te 25.8 9.5 41.3 7.4 
ATNOU, Wied oe eae Oe fa St SS Ste 64.3 238.5 | 1,259.7 | 16.6 

Percent utilized <0 95 2.2. > a ae 2 71.4 2| 96.8 69.2 
Experiment No. 223, subject R. L. S.: | | 

Blancmange containing coconut oil....) 1,847.0 $45.9 | 34.7 271.3 | 682.2 | 12.9 
Witeat miscutt st = ose ee Se ; _ 290.0 26.1 | 30.7 AA 2285 4.6 
LOVETT 93 Sj UE Ses 2 ee ae ee eee a 2 | 1,065.0 925.5 | 8.5 2.1] 123.6 | 5.3 
SLE Fo eS me ee ok ae 96:.0))- 2 See ee a eae - 96.0 ]----.--- 5. 

Total food consumed............| 3,298.0 1,797.5 73.9 277.8 | 1,126.0 | 22.8 
WECOS Ser eos pee mea 3 Sete oe 93. OME See noe 29.0 17.5 | 36.7 | 9.8 
AMOUNEMiNZONs 28 oS ke eee Fee eek Se ' 44.9 260.3 ; 1,089.3 | 13.0 

Per Cant wetilized == 222 22a 3 (eres Bere 60.8 | 93.7 | 96.7 | 57.6 

Experiment No. 224. subject O. E.S.: H 
Blancmange containing coconut oil....| 2,678.0 1,226.5 50.2 393.4 989.1. 18.8 
Wiest hiscuit< eo ~. 1 ee | "263.0 3.7 27.9 3.91 203.3] 4.2 
RATE Sogo ee i ee oe | 1,449.0. 1,259.2 11.6 2.9} 168.1] 7.2 
DIP AD eee eS. 2 es See Sr be ae fi 9G: OR a =e Bee sober eee Sao | 196.0, oS 

Total food consumed...._....... | 4,586.0 2,509. 4 | 89.7 | 400.2 | 1,556.5 | 30. 2 
BOOS Fer snc ae Le ee 96. Ones ss 26.9 | 14.9 | 46.6 7.6 
Wrombubilined... 0 289: 28 otal ae oo eee a | 628] 38.3] 1,509.9] 226 
Percent upittved:: oc 23 15 eee. ee 70.0 96.3 97.0 | 74.8 

Experiment No. 225, subject R. F. T.: : | 
Blancmange containing coconut oil....| 1,696.0 776.8 31.8 | 249.1 | 626. 4 11.9 
MWiheat biscwits 227 260 Pease. eae 221.0 19.9 23.4 3.3 | 170.8 | 3.6 
[ir git Aen Rael ora ne ee by ea | 1,317.0) 4,944.55 10.5 | 2.6)|. - 152.84 6.6 
SLE RI re Se mre pte ee RRS a 130: Oe Se 130.0 ee se - 

Total food consumed............ | 3,364.0 1,941.2 65.7 | 255.0] 1,080.0] 22.1 
Mpceny ei ates. | CES Se aoe tee | |) 20.8 | 18.7 | 29.5 | 9.0 
Amount utilized... 2.2... 222222222 SSeS ee 44.9 236.3 | 1,050.5 13.1 

_ ee i See See 

Per cent utilized. .:.........-....-...- eer 5 Sees | en3| “env |) > one 
Average food consumed per subject per day | 1,047.7 578.9 | 23.4 | 66.8 | 371.7 | 6.9 

i | i 
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Summary of digestion experiments with coconut oil in a simple mixed diet. 

peseerea : =| Carbo- 
nent Subject. Protein. | Fat. hydrates. Ash. 

| | 
Per cent. | Per cent. | Per cent. | Per cent. 

Wivsaedone IDE Cra Ce ano cree ne Sone a Cb need cia eee sete comee 70.0 | 92.9 95.4 55. 2 
UGssesGce IR gl i sIS ene SEAS Beek Oa eae ese n iS 5 ie Seen 62. 5 | 91.7 97.3 TY 
Neeseeee Qo lic Sisunstacsoccca Se cens Rest pee aan caer earn | 54.0 | 95.5 96.2 60.1 
82 ees ec HU oy Dap gates apse teapot Sissi na os Pele eee eee 69.8 | 95.0 97.3 63. 2 
199. - WS Gt Geyser nist ia ies oe cake ewe anes oe 61.9 88. 1 95. 4 49.1 
200R seen | TES eee eas aecnpirny yA etal. o 0 2ijow meee cree 53.9 90.6 96.2 39.3 
PADILE reeeeoes COREE AIS een ese eee ete et as See 57.0 94.1 96.6 62. 4 
WE eens RG eH Le ica rps nam sweane eves soo Pees eae 7. 1 95.5 98. 0 75.6 
a eae LD Gi Geen ee eee a eee oe cee eae 71.4 96.2 96.8 69. 2 
PPV ome ele Noe ne 5 ent Sa SSeS acl mes 60.8 | 93.7 96.7 57.0 
DAP See OINRISS tetera see serene aes las Des 2 ee et BS Tas 70.0 | 96.3 97.0 74.8 
Dot aes: Te Hea ipernity Sect en aeebe als Saecatn ek aac eee ee teers 68.3 | 92. 7 97.3 59.3 

IMG. scocrecoccbocccescuseepeesoes.cocdeos 64.5 | 93. 5 96.7 69.0 
% J 

On an average 64.6 grams of coconut oil was eaten daily and was 
well digested by the four subjects in these experiments, the average 
coefficient of digestibility being 93.5 per cent. The coefficient of 
availability_is increased to 97.9 per cent by correcting for the meta- 
bolic products occurring in conjunction with the unutilized fat in the 
ether extraet of the feces. In experiment No. 224, with subject 
O. K.S., a relatively large amount of the fat, 131 grams per day, was 
even more completely assimilated and, as evidenced by the report, 
produced no abnormal alimentary symptoms. In fact, no one of the 
subjects reported any laxative condition. 

The protein and carbohydrates were 64.5 per cent and 96.7 per 
cent available to the body, values which compare favorably with the 
thoroughness of digestion of these constituents usually found in 
similar tests. It may be reasonably concluded on the basis of these 
results that coconut oil is suited to serve satisfactorily for food 

eae SESAME OIL. 

The seeds of the sesame plant (Sesamum indicum) yield when sub- 

jected to pressure an oil very similar in properties to cottonseed oil. 
Sesame oil is not produced in the United States for culinary purposes, 
although it is well known elsewhere and is imported to some extent 
for use by those who have become accustomed to its use in other 
countries. | 

Although tests of its digestibility have not been found on record, 
it is evident from a knowledge of oriental food habits and diets that 
sesame oil is well known as a useful food in the far eastern countries. 
The experiments herein reported were undertaken in order that the 
comparative results obtained with the vegetable fats might be as 
comprehensive as possible. The same methods were employed in 
these tests as with the other fats, and four subjects took part in the 
work. The experimental data are recorded below: 
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Data of digestion experiments with sesame oil in a simple mixed diet. 

Weight. | Water. | Protein. Fat. Gee Ash. 

| | 
Experiment No. 325, subject O. E. a Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 

Blancmange containing sesame SL. 2,052.0 | 1,000.1 44.9 245.4 752.1 9.5 
Wheat piscuit Se a eae ee a : 394. 0 | 35.4 41.8 5.9 304. 6 6.3 
TUL US ee eee ee Co oe ete ee 1,376.0 | 1,195.7 11.0 2.8 159.6 | 6.3 
Sgar, poms tntey eae 5) he Seer aes VATS 0 |S a ne Peal ieee 1410" 

Total food consumed........---- 3,963.0 | 2,231.2 o7.7| _254.1| 1,357.31 22.7 
BOCES eee ee As: 2th. te ees 8.0): See 30.9 12.0| 36:4 8.7 
AINOUNGHILLIZed).- See <2 see | anes Ep esoasa= 66.8 | 242.1 | 1,320.9 | 14.0 

Per cent untilized..............-.-.--- | Se |= eee 68.4| 95.3 97.3 | 61.7 

Experiment No. 330, subject H. F. B.: | : | | 
Blancmange containing sesame oil... 2,146.0 | 975.6 44.2 | 299. 1 818.3 | 8.8 
Wheat biscuit wsee eee eee se se eesies cee 435.0 | 39.1 46.1 | 6.5 336. 3 | 7.0 
TUG Se See a ae ee ee eee ee 1,046. 0 | 909. 0 8.4 | 2.1 121.3 | 5am 
SUPA rte es Semi e ceees Powe ae ee 224.0) | eee ce eae. Je se eal eee eee DIAS Owls cst eee 

Total food consumed..-...--..--- 3, 851. 0 1,923. 7 98. 7 307.7 | 1,499.9 21.0 
HI OCOS Bee Saas aot eon ee sees ee 1ST) |eeeeaeeee | 43.9 | 21.6 -53.2 | LAS 
Alinount utilized seceee: oe ee | eee exe tee 54.8 | 286.1 | 1,446.7 | 8.7 

PenjCemiWisH7zed)= j-2ee a sc.s cess se | ee eae 55.5 | 93. 0 | 96.5 | ~ 41.4 

Experiment No. 331, subject D. G. G.: | Sie 
Blancmange containing ee roy ae 1,409. 0 640.5 29.0 196.4 537.3 5.8 
WiDCaAtDISCHILSR ee ene seen. oer 594.0 53.4 63.0 | 8.9 459.2 9.5 
RAD ask ccleaner ae aee NORIO: 2 GO Uy | 489.0| 424.9 3.9 | 1.0 56.7 2.5 
SUP AT ees ore ora eens Se eRe Se 136:.0:\ e232 S- -2S | ee es eee 13635 03|/2 222 ee 

Total food consumed. .----------- 2,628.0] 1,118.8 95. 9 206.3 | 1,189.2 17.8 
MOGES hse So te ae ae eee eee Node eee een 134.0385 Sei 41.6 16.2 65. 7 10.5 
Amoun tutilized seman = enero | SSyaseioaets| Bee ere ene 54.3 190.1 1,123.5 ts 

Peneant utiizedt sex. Aa ee aise 56.6 92.1| 945| 42.0 

Experiment No. 332, subject R. L. S ie | | 
Blancmange containing sesame Bie. ---| 2,028.0 921.9 | 41.8 | 282. 7 | 773.3 $.3 
Wihea tu bISciit 2. ha = eee a eee 382. 0 34.4 | 40.5 5.7 | 295. 3 | 6.1 
HiyaTT eee es aa Sones ame Se See a ee 601.0 522.3 | 4.8 12 69. 7 3.0 
SUPALS sect hese igen sae e eee cose 122. 0" | Sa 2 SE eee || Aaa eee 122055 ee ae 

= | | 

Total food consumed..-.--.-..-.---- 3,133.0] 1,478.6 87.1 289.6 | 1,260.3 17.4 
MICCOS a secs eee Sons Sos oe bees ore 95:08) Be soe 32.7 16.5 36. 5 9.3 
FAT OUNGUUIIZEO ser Seen ae eee ae eae cee Ose | eee eres 54.4 Biaotn| WI 223e8 8.1 

eeR CCM tibllized ase ee eel a25|  o43| 972] 466 

Experiment No. 333, subject O. E. S.: | re Ps 
Blancmange containing sesame oil....-| 2,291.0] 1,041.5 47.2 319.4 | 873.5 9.4 
IWhestibisciitse.  cecescs eee eee 411.0 37.0 43.6 6.1 | 317.7 | 6.6 
i Tht Ba sche es eee oe ee tes ea eS 1,274.0) 1,107.1 10.2 2.5 | 147.8 6.4 
Silber seen awe ons ew Ee 32); Ose ec | oc Sea ey eae |= 39006 | <5 ee 

Total food consumed. .-...--.---- 4,296.0} 2,185.6 101.0 328. 0 | 1, 659.0 22.4 
HOC Ose e ad yh, Ok ei ec ee ge 117% Oo eens 36. 6 18.2 | 51.1 11.1 
Amount wtilized <2 22 Gas ecee eee ase a Lee neee ee 64.4 309.8 | 1,607.9 | 11.3 

percent rblizedi= © oe eens etme | Ce ee .8| 945] 96.9 | 50.4 

Average food consumed per subject perday | 1,191.4 | 595. 9) 32. 0 hi 92.4 | 4644 | 6.7 
| I I i 

Summary of digestion experiments with sesame oil in a simple mixed diet. 

Experi- : F | eo Gee 
racic: Subject. Protein. | Fat. ee Bre 

| 

wie ireor. 
Per cent. | Per cent. | Per cent. | Per cent. 

B20E ake Se OPE ASE. ayo soe SER renee ee. ee 68. 4 | 95. 3 97.3 | 61.7 
3 Slee see NED Me igosce sees Se chee =. tees 2 5. eee 35. 5 | 93. 0 96. 5 | 41.4 
aap D2 Gs Girt dha eee bie: chee te es ee 56. 6 | 92. 1 94.5 41.0 
Gono awns 2:2 EUR AS See ers Se 5 a oe SS re 62. 5 94.3 97.1 | 46.6 
Soot beets OPENS (As Seb obs ial yb. oe 63.8 | 94.5 96.9 50. 4 

AV CL al Ose sae Sane ERS Foes 2 See 61.4 93.8 96.5 48. 2 
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The results of these tests indicate that sesame oil compares favor- 
ably with the preceding vegetable fats as regards thoroughness of 
digestion. Of the total fat in the diet, 93.8 per cent was available 
while 61.4 and 96.5 per cent of the protein and carbohydrates were 
utilized by the body. The revised value for the digestibility of 
sesame oil alone, allowing for metabolic products, is 98 per cent. 

The amount of sesame oil eaten per subject daily was 90 grams, and 
in one case, experiment No. 333 with subject O. E.S., 106 grams of the 
fat was consumed daily without apparent physiological aversion, 
and when eaten in amounts not exceeding 106 grams daily it appar- 
ently produces no laxative effect. Sesame oil, therefore, may be 
considered a useful food. 

COCOA BUTTER. 

Cocoa butter is obtained as a by-product of the manufacture of 
cocoa from the cocoa bean, the fruit of Theobroma cacao. The product 
is a hard, yellowish fat of the odor of cocoa and has an agreeable taste 
and rather low melting point. Compared with other vegetable fats 
cocoa butter is relatively expensive and for this reason no doubt it 
is little used as such in the preparation of food products, although 
large quantities of cocoa butter are eaten as an intimate constituent 
of chocolate. 

As no noteworthy records of physiological tests of this fat have 
been found in the review of the literature it is hoped that the results 
of these experiments may be of special value. The fat, already used 
in quantity in the making of confectionery, may assume importance 
in other ways when it is possible to have a definite opinion regarding 
the dietetic value of chocolate (retaining the cocoa fat) and cocoa 
(from which fat has been removed). The experimental data are 

recorded in the following table: 

Data of digestion experiments with cocoa butter in a simple mixed diet. 

ieee ‘ Carbo- 
Weight. | Water. | Protein. Fat. hydrates. Ash, 

Experiment No. 167, subject D. G. G.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blancmange containing cocoa butter.-.| 1,315.0 594.3 23.0 180.8 511. 5.8 
WiaheatebisCuit=-ae0n 5. co =o ee oss Se. 497.0 44.7 G95 ¢/ 7.4 384. 2 8.0 
ITN 5s Bae a er eee ee 611.0 531.0 4.9 1.2 70.9 3.0 
SUP apeseeee eer ee ea se a cio ae LI Os) xereiatars eto eyeitsie eit joretttee LOTS OR Weeere-teret er 

Total food consumed........---- 2,614.0 | 1,170.0 80.6 189.4} 1,157.2 16.8 
WO COS Respect a a Ne ee T2207, | aes 30. 2 1Ba0 57.8 10.7 
PAMITOUMbSU GN Zed ss =e oe Soe ee sce clinasece vis cesses see aeee 50.4 176.1 1,099. 4 6.1 

HO TeC OMG ZO ME eeepc rae eas ao sioe loo isiniw a's cll Sere aietsreree 62.5 93.0 95.0 36.3 

Experiment No. 168, subject R. L. S.: ; | S| 
Blancmange containing cocoa butter..| 1,310.0 592.0 22.9 180.1 509. 2 5.8 
Wah eatebpiSGUlte oa 82). jae noses ce: 291.0 26.2 30.8 4.4 224.9 4.7 
AGU eet sero eos oo ee eae ane 1,232.0 | 1,070.6 9.8 259 142.9 6.2 
SUERTE. Cas Saw bSee See SE SOE asa ee ees 63.0). Seer Sees Sa Ere ree LCL Tapeh stage O350r Poses ees 

Total food consumed Relies ha 2,896.0 |} 1,688.8 63.5 187.0 940. 0 16.7 
BIO COS Spee eee a ean eR aus no uuiese $4.0 |e ee 25.6 19. 2 30.5 8.7 
FAMITOUTHL UTI ZEG eos ee eee sae ool aso ceecc wel beetieme see 37.9 167.8 909. 5 8.0 

Benen bt utLiZed eseeeee enon Sono ne coe ce owe eee eee eee 59.7 89.7 96.8 47.9 
ea ae 08 OOS S—— oe SS aaa 
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Data of digestion experiments with cocoa butter in a simple mixed diet—Continued. 

Experiment No. 169, subject O. E.S.: 
Blancmange containing cocoa butter. . 
Wheat biscuit 

ee eee cee ete eee eee ee eee et ee ee ee ee 

eet eee eee e te ee eee eee ee ee ee ee ee ee 

Total food consumed.........-.-- 
ITC COS is sees tern yun beapsets oe ee 
Amount utilized ee et ete eet eee ee ee ee eee 

IRencent uUbilizedeesece-e eae eee 

Experiment No. 170, subject R. F. T.: 
Blancmange containing cocoa butter. . 
Wheat biscuit. . 
Fruit ee ete eee eee eee eet eee eee ee ee ee ee ee 

rd 

Feces 
ee 

Experiment No. 191, subject D. G. G.: 
Blancmange containing cocoa butter... 
Wheat piscuit 
Frui 

Experiment No. 192, subject R.L.S8 
Blancmange containing cocoa butter. -| 
Wheat biscuit 
Fruit 

Experiment No. 193, subject O. E. S.: 
Blanecmange containing cocoa butter... 
Wheat biscuit 

Se 

ee 

Hecessa cess hh oe ee oe 

iRercentirtilizeds sess scene eee 

Experiment No. 194, subject R. F. T.: 
Blanemange containing cocoa butter... 
Wheat biscuit 

Feces 

Weight. Waiter. Protein. 

—_—[} |  —— — —_——— | 

Grams. 
662. 0 

Grams. 
25.6 

—————__—___—_ ——— 

S80. 0 
127.0 

ne eel 

Experiment No. 235, subject D. G. G.: 
Blancmange containing cocoa butter... 
Wheat biscuit 

i es 

ee | | ee es eee eee ee eee eee eee 

1,571.0 
439.0 

hydrates Ash. 

Grams. | Grams. 
569.5 6.5 
64.2 18: 

161.5 7.0 
68:09/- 2 se 

863.2 14.8 
26.2 6.6 

837.0 8.2 

97.0 55.4 

540.7 6.1 
54.9 Ail 

169.2 7/53 
AAT One cee ee 

905.8 14.5 
29.8 6.0 

876.0 8.5 

96.7 58.6 

225.9 3.4 
393.5 8.4 
50.1 2.2 

ESON ORE eee 

858. 5 13.7 
Sie2 6.8 

827.3 6.9 

96.4 50. 4 

Soa 4.8 
436.0 9.0 
159.1 6.9 
123503] Sooo eee 

1, 033.2 20.7 
41.5 15.0 

991.7 Ser 

96.0 27.5 

477.3 1.4 
98.2 2.0 

171.9 7.4 
198305] eee 

945. 4 16.8 
15.9 4.3 

929.5 | 12.5 

98.3 74.4 

313.2 4.§ 
71.9 13 

146. 4 6.3 
163203) 5 oesseoee 

694.5 12.6 
13.4 4.3 

681.1 8.3 

98.1 65.9 

582.3 et 
339. 4 7.0 
39.1 1.7 

114°0- |. steecsee 

1,074.8 19.8 
64.1 13.4 

1,010. 7 6.4 

94.0 sYAS 
ns 
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Data of digestion experiments with cocoa butter in a simple mixed diet—Continued. 

| Carbo- 
‘hydrates.| “Sh. 
| 

Weight. | Water. | Protein. Fat. 

Experiment No. 236, subject R. L. S.: Grams. | Grams. | Grams. | Grams. | Grams. | Grams. 
Blanemange containing cocoa butter-.-| 2,020.0 903. 2 30. 2 316.5 748. 8 14.3 
Wiles lOROUNh so coecseseosodsasocadcor 433.0 39. 0 45. 9 6.5 334. 7 6.9 
IADR ans ewu naar Nas Cee neo! See oeeee 716.0 622. 2 Buf 1.4 83.1 3.6 
SURAT ters Mane eel neces Sener earls SAE Os eee aoe eee Eee S45 ON en aeeene 

Total food consumed.........--- 3,253.0] 1,564.4 88.8| 324.4] 1,250.6 | 24.8 
INQOESES Sot RU Sete Hole Cae ee sees IPA Oss sackaaic 33. 5 32. 9 49.5 118% 1 
FAUTIVO UL PU GIT ZOO Money me aie east cree line one vee enter teres 5043 2915 on) 12011 i % 

OTA COTA Em UTt ULLZ © CLR prepress eee rn at caren 22 enn | eA ele 62.3 89. 9 96. 0 47.2 

Experiment No. 237, subject O. E. S.: 
Blanemange containing cocoa butter..| 2,649.0] 1,184.4 48.7 415.1 982. 0 18.8 
Wihleatabiscuiteeys sei se eres ane oer 463.0 41.7 | 49.1 6.9 357.9 7.4 
SRETODT ES = 3 Bie seen =e Ste eee ae 1,280.0} 1,112.3 10. 2 2.6 148. 5 6.4 
PUAN esr gerne yeas el tes re ee eng SO 2285 (in| eee S| eee cee | ore eee rae 2285 0h |e eae seme 

Total food consumed...........- 4,620.0 | 2,338.4 108. 0 424.6 | 1,716.4 32.6 
IROCIS ESE SN One BARS See Bee aes O53 Ob eee ee 3h. 72. 6 70. 2 14.5 
ASTNOV TIN UNAVARO a s see Bose Ueto aao len aeeeoso Ssewccanees 70. 3 302.0 | 1,646.2 18.1 

Rencentmbilized eames e ies woes ne Sc een pee Tee 65. 1 82.9 95.9 55.5 

Average food consumed per subject per day. roe 520.9 DI, & 69. 2 | 346. 6 6. 2 

Summary of digestion experiments with cocoa butter in a simple mixed diet. 

Experi- - sy Bisel Gene 
sas N a Subject. Protein. | Fat. aes Ash. 

Per cent. | Per cent. | Per cent. | Per cent. 
liGeanecae 1D) 3 Ch. Cra eo i arses Re eee tie 62.5 93.0 $5.0 36.3 
IOSseeee Liar des TS hes Bases els se ears aR ytd Oe at 59.7 89. 7 96.8 47.9 
NOOR ene (QDs AS IE SS Ne eee RE Ea OS Be 08. 5 92.1 97.0 55 4 
Oe aes= DR Bd Da ec ae le a te Sa es Bal Me eS Se a 68.3 94.2 96. 7 58. 6 
LONE ere WEG Se Cees epee ep na re ea yop Eh he Meee ea 3 68. 1 89.5 96. 4 50. 4 
O22 eae Taya Uys SS) yates ates Roe tae a lo Hd oe 62.8 (ont 96. 0 27.5 
WBS scose Oo Bis Wineoe aor See ee Be See eee Seta aes uate 74.8 95.5 98.3 74.4 
QA eee e TRS =] Dees ol Bete seid aces ets a ee enone ae aya Ce let 92 6 98.1 §5. 9 
MBE eos IDES Gren Corey ee ene te ee cp tee eens 2 50. 4 80. 7 94. 0) 32.3 
230-s8e ee IRS 1s eee sie Bae Se es ea ee OE ee Peer eh ie 62.3 89.9 96. 0 47.2 
PRY ees Os TC ASE eet Sie ce EB aa ty a eo) aR 65. 1 82.9 95.9 5055 

54 | 50.1 4 iq?) 4 is) gg (a>) ' lor) a oO 19,6) Yeo) (or) No) on 

On an average the coefficient of digestibility of this fat was low, 
the corrected value being 94.9 per cent. It will be recalled that the 
food (blancmange) used as a vehicle for fat in such experiments as 

this is eaten ad libitum from a weighed amount, provided the amount 
being such that the subjects would naturally be inclined to eat a 
quantity which would supply in the neighborhood of 100 grams of 
fat per day. The fat-carrying blancmange was evidently not relished 
in this test as it was in the others here reported, for the amount 
eaten was only enough to supply 51 grams of cocoa fat per man per 
day during the first eight experiments. This quantity did not cause 
any decided digestive disturbance so far as was noted. The subjects 
reported a ‘loss of appetite,’ but in all other respects considered 
that their physical condition had been normal. In later tests, ex- 
periments Nos. 235 to 237, the subjects were urged to eat more of 
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the blancmange containing the cocoa butter. As a result of eating 
the larger quantities, an average of 109 grams per day (82 grams for 
D. G. G., 106 grams for R. L. S., and 138 grams for O. E. S.), undesir- 
able physiological derangements were experienced. The effects were 
so pronounced that subject D. G. G. discontinued the diet at the end 
of the seventh meal, but subjects R. L. S. and O. E. S. completed 
the full nine-meal period. ‘‘Loss of appetite,’ ‘‘headache,”’ ‘‘loss of 
ambition,’ ‘‘nausea,” and ‘‘sleeplessness” were the conditions 
reported, which indicate that cocoa butter in quantity had an effect 
not noted of the other vegetable fats studied. Though the exact 
limit of tolerance has not been determined, to judge by the experi- 
ments made in this laboratory, the maximum amount of cocoa butter 
that can be consumed daily without decidedly un le effects hes 
between 51 grams and 109 grams. 

The digestibility of the carbohydrate, 96.4 per cent, and of the 
protein, 64.5 per cent, agrees fairly closely with the average availa- ~ 
bility of these some mans and would seem to be uninfluenced by 
the digestibility of the fat. 

It will be noted on reference to the table that the feces contained 
comparatively large quantities of fat during the last three experi- 
ments. In experiment No. 237 as much as 37 per cent of the weight 
of the air-dried feces was fat, and an odor suggesting that of cocoa 
butter could be clearly detected. In view of the unsatisfactory utili- 
zation of this fat and the accompanying physiological disturbances, 
the continued daily use of cocoa butter in large amounts would 
appear questionable, and, as a matter of fact, it does not seem to be 
so used. 

CONCLUSIONS. 

(1) With ailowance for metabolic products, the coefficients of 
digestibility have been found to be for olive oil, 97.8; for cottonseed 
oil, 97.8; for peanut oil, 98.3; for coconut oil, 97.9; for sesame oil, 
98; and for cocoa butter, 94.9 per cent. These values indicate that 
the vegetable fats studied, with the exception of cocoa butter, have 
for all practical purposes the same digestibility and are utilized as 
completely as the animal fats. 

(2) The melting points of these fats are considerably lower than 
body temperature (37° C.) and in accordance with the theory that 

fats of low melting points are more thoroughly digested than the 
harder fats, it has been found that the vegetable fats studied, with the 
exception of cocoa butter, are utilized practically completely by the 
body. 

(3) The average amounts of fat eaten per subject daily were 73 
grams of olive, 86 grams of cotton seed, 98 grams of peanut, 64 grams 
of coconut, and 90 grams of sesame oils. Moreover, as much as 103, 

125, 113, 131, and 106 grams of these fats, respectively, were eaten 
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by one of the subjects for a 3-day period without any physiological 
disturbance. In the first eight experiments with cocoa butter, in 
which an average of only 51 grams of this fat was eaten daily, no 
abnormal conditions were noted and the apparent digestibility of fat 
was 90.7 per cent. In those experiments, however, in which 82 to 

138 grams of cocoa butter were consumed daily and 86.5 per cent 
utilized, a decided laxative effect was noted. Accordingly, it may be 
concluded that the limit of tolerance is less for cocoa butter than for 
the other fats studied. 3 

(4) The evidence collected in these experiments affords additional 
proof that the digestibility of protein and carbohydrate contained in 
the different fat diets was not materially affected by the nature of the 
fat or by the amount eaten. 

(5) The total energy values (heats of combustion) of the material 

consumed on the average per man per day were 2,700 calories for olive 
oil, 2,955 calories for cottonseed oil, 2,290 calories for peanut oil, 2,305 
calories for coconut oil, 2,975 calories for sesame oil, and 2,215 calories 
for cocoa butter. While no attention was given to the energy value of 
these diets, it is interesting to note that the amount of food consumed 
contained sufficient energy value except for those engaged in muscular 
activities. The percentage of energy actually available to the body 
was 93.9 for olive oil, 93.4 for cottonseed oil, 93.9 for peanut oil, 93.1 

- for coconut oil, 92.8 for sesame oil, and 91.9 for cocoa butter. These 

values imply, on comparison with the percentage of energy available 
from the ordinary mixed diet, which is 91 per cent,’ that normal con- 
ditions existed during the digestion experiments and that protein, 
fat, and carbohydrates were as thoroughly digested as is usually the 
case. ; 

(6) Judging from the results of the investigation as a whole, it is 
reasonable to conclude that olive, cottonseed, peanut, coconut, and 
sesame oils are very completely and readily available to the body and 
that they may, like the animal fats, be satisfactorily used for food 
purposes. 

10.8. Dept. Agr., Office Expt. Stas. Bul. 136 (1903), p. 113. 
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