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ABSTRACT chain fatty acids derived from these triglycerides) is related to the
As afat source in our diet, medium-chain triglycerides (MCTs) fact that they are readily absorbed, are metabolized extensively,
result in lower fat deposition when compared by 2 methods and are not deposited in adipose tissue as are LCTs. There is a high
to long-chain triglycerides. Using data from 10 animal stud- energy loss during metabolism and utilization of MCTs (increased
ies, the calculated energy loss during utilization of MCTs thermogenesis) (Baba et al., 1982; Hill et al., 1989; Freund and
was 16%, resulting in a net energy value (NEV) of 6.97 kcal/ Weinster, 1966; Johnson and Cotter, 1986; Lavau and Hashim,
g. The NEV calculated from the molecular composition of 9 1978). This energy loss suggests that the useable energy value for
MCTs with widely varying caprylic :capric fatty acid ratios MCTs in food is less than the useable energy value of dietary fat
was 6.72 = 0.16 kcal/g. For 5 MCTs with completely defined composed of long chain fatty acids. Although some studies have
fatty acid compositions, the NEV was 6.80 =+ 0.15 kcal/g. Es-  accounted for these energy losses in defining a useable energy val-
tablishing the NEV for dietary MCTs at 6.8 kcal/g is proposed. ue, there does not appear to be a generally recognized dietary ener-
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energy coefficient, dietary fat, calories This article reviews the available information to show, by 2

methods of calculation, that the useable energy value for MCTs in
foods should be 6.8 Kcal/g instead of the 8.3 Kcal/g gross energy

value cited above.
INTRODUCTION

MEDIUM-CHAIN TRIGLYCERIDES (MCTS) ARE EDIBLE OILS, CALCULATIONS & RESULTS
composed primarily of caprylic @ and capric (G) fatty acids
esterified with glycerol. MCTs have been used for many years ag@ergy value determination from feeding studies
Safe fOOd ingredient in a number Of nutl’itiona| prOdUCtS, i.e., baked Consumption of significant |eve|s Of medium_chain triglycer-
goods, cheeses, energy supplements, confections and frostipgss results in a change in body composition, wherein a reduction
snack foods, and food and fruit coatings (Gottschlich, 1992, Shiistat deposition or accumulation occurs. In animal experiments,
et al., 1994). They are also used as an energy source in severajjtT-containing diets result in a reduced weight gain compared to
fant formulas and total hyperalimentation diets. It is well docy-CT-containing diets (Crozier et al., 1987; Geliebter et al., 1982;
mented that feeding diets, wherein a fat source of long-chain triggha et al., 1982). A major portion of this reduced weight gain is a
lycerides (LCTs) was replaced with MCTs, to laboratory animajgduction in fat deposition. A portion of the reason for lower fat
and humans resulted in decreased body weight gain and reduggsbsition is the increased thermogenesis (heat increment) or ther-
fat deposition (Baba et al., 1982; Bach et al., 1989; Contaldo et gli¢ effect of the food following consumption. The thermic effect
1985; Crozier et al., 1987; Harkins and Sarett, 1968; Hashim aftdood is the increase in heat production following food consump-
Tantibhedyangkul, 1987; Hill et al. 1989). Such results have leggh which reflects the energy costs of nutrient utilization, i.e., en-
to the suggestion that replacing traditional sources of dietary fafgy is expended to metabolize the food components. For example,
which are composed primarily of LCTs, with MCTs would yielthrotein is recognized has having a larger heat increment than either
food with lower caloric content. Therefore, MCTs could be used &&rbohydrate or fat. (Kleiber, 1975) Although protein has a gross
a tool in the control of weight gain or fat deposition in man. Sugnergy value of 5.65 kcal/g, the useable dietary energy is 4 kcal/g.
port for this use can also be found in popular consumer literattiiige difference is the heat energy lost during metabolism to pro-
(Sheats and Greenwood-Robinson, 1992). Areview of the safetyygte urea, formed to excrete nitrogen (1.30 kcal/g) (Krebs, 1964),
medium-chain triglycerides has been prepared and is in presgl other energy loss from incomplete oxidation of carbon and hy-
(Traul et al., 2000). Therefore, we have chosen not to present a giggen that are used in the synthesis of other molecules. Similar
cussion of that information here. losses occur during MCT metabolism. It has been speculated that
The mechanism for the reduced degree of fat deposition hasit is generated during the rapid oxidation of the short chain fatty
been extensively studied and reviewed (Bach and Babayan, 1982ds during ketosis wherein energy is expended to produce ke-
Chanez et a] 1991; Harkins and Sarett, 1968; Hashim et al., 196@nes for utilization by peripheral tissues (Crozier et al., 1987). It
Hashim and Tantibhedyangkul, 1987). One key source of informa-syggested that the useable energy content of MCTs should be
tion showing a reduced caloric value for MCTs is the lower groggsed on the energy available after subtracting the obligatory heat
energy value determined by heat of combustion measured Withergy losses during metabolism.
bomb calorimetric methods (Bach and Babayan, 1982; Babayan The thermic effects of MCT diets have been demonstrated in a
1988; Lee and Chiang, 1994). The gross energy content of MGylfnber of animal and human studies. This effect can be quantified
is 8.3 Kcallg vs 9 Kcal/g for fat or LCTs. When used in food fa§y calculating a net energy efficiency coefficient (NEC) (thermic
animals and humans, however, research studies show that the gi§gct or heat increment). This is a comparison of the amount of
able energy value of MCTs is actually less than the gross eneggrgy deposited in animals fed a diet in which the fat is composed
value. The lower useable energy value for MCTs (and the medigf\CTs to the amount deposited in animals fed a diet containing

LCTs. This calculation involves multiplying the amount energy de-
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Table 1—Energy values for MCTs calculated from comparing body and 7.0 kcal/gram providing a mean of 6:92.264.
weight gain and body fat deposition in rats fed isocaloric levels of

long-chain triglycerides or medium-chain triglycerides

Net energy values calculated from net energy

Composition Energy coefficients
of MCT, Percentage Net value .

C8:C10 calories frgm energy  keallg for Usmg Fhe data from Ran_hotra et al. (1994, 1995), the net ener-
% ratio fatin diet  coefficient 2~ MCT Reference gy coefficient values for 3 different sources of MCTs fed at 40% of
625:37.3 70 0.79 6520  Crozieretal, 1087  calories were calculated to be 0.87, 0.82, and 0.79, while the val-

0, i 0, -
Est 75 - 25 45 0.87 (weight  7.32°  Geliebter etal, 1983 U€s for MCTs fed at 20% of calories was 0.83 and at 30% of calo
gain basis) ries was 0.84. The mean SD of the NEC values from the 10 ani-
Est. 75: 25 45 0.83 (fat 6.92°  Geliebter et al,, 1983 mal studies described above was 0.838.040. Using these val-
gain basis) ues, a linear regression equation was calculated to describe the re-
Est. 75:25 50 0.92 (weight ~ 7.82° Baba et al., 1982 lationship of net energy coefficients and net energy values (Y =
gain basis) 10X — 1.38). This equation was then used to predict the net energy
. b . . . . .
Est. 75:25 50 0.79 (fat 6.52 Babaetal 1982 yglyes for the MCTs fed in the earlier 5 animal dietary studies de-
gain basis) . .
6.7 297 20 0.87 73 Ranhotra et al.. 1994 scribed above. The results of the calculations and the mean energy
A . . . annotra et al., -
S 20 079 65 Ranh \ looa values of the MCTs are presented in Table 1. The me&D net
: : : anhotra etal., energy value for these studies was 6290.40. (While this is a
71.1:26.9 40 0.82 6.8  Ranhotraetal, 1994 aan of mean values, the SD is shown only to emphasize the rela-
71.1:26.9 30 0.84 70 Ranhotraetal, 1995  tjyely small degree of variation around the mean.)
71.1:26.9 20 0.83 7.0 Ranhotra et al., 1995
Mean + SD n=10 0.835 6.97 Calculated energy value of MCTs based on molecular

+ 0.040 + 0.40°

composition

aNet Energy Coefficient is the relative energy retention by animals fed MCT compared to H H

those fod LT, Galoutation = [(1 - % changa x Okeal ! 8 Skeallg]. To dgt_ermlne the net energy of MCTs based on their molecu_lar
|PEnergy value for MCT calculated from regression equation derived from Ranhotra et.al. composition, we chose 9 MCT pI’OdUCtS (Table 2) that had a wide

sgﬁ:Zzlsertrﬁsliosxaimle‘gﬁ)of mean values, the SD is shown only to emphasize the range of G : C; percentage ratios (ranging from 4.85.2% to
relatively small degree of variation around the mean. 83: 11%), including the MCTs used in the above feeding studies.
The net energy value of 1 g of each representative MCT can be
calculated by multiplying the weight fraction of each component
fatty acid, glycerol, and water by their respective gross energy val-
ue and correcting the gross energy for the degree of absorption and
the efficiency (NEC) with which each component is utilized for
by 8.3 kcal/g for MCTs). This value could be corrected for the peéaergy in the body.
cent absorption of MCTs (98%, Kaunitz et al., 1958). However, no The steps involved in this calculation include:
correction was done for our calculations because more recent datd. Determine the average fatty acid molecular weight in the trig-
(Ranhotra et al., 1994, 1995) suggest that the absorption of Mdyeeride by adding the mole fraction of the fatty acids in the differ-
is greater than 99%. Crozier et @1987) fed adult rats isocaloric ent MCTs. The values for the 9 MCTs are presented in Table 2.
diets in which fat was composed of either an MCT oil or of LCTs 2. Determine the average molecular weight of the triglyceride
for 44 d. The results showed a 28% lower weight gain in the MY summing the 3 average fatty acid molecular weights plus the
fed animals compared to the LCT-fed animals. This resulted fronin@lecular weight of glycerol and subtracting the molecular weight
27% decrease in energy retention primarily as a result of less@a8 moles of water.
deposition. The comparative NEC derived from MCT compared to 3. Determine the weight fraction of each component in 1 gram
LCT was determined to be 0.79 calculated by(D.27) x 9/8.3 of the triglyceride by dividing each component by the molecular
kcal/g]. weight of the triglyceride.

Similar results were obtained by Geliebter et al. (1983) for a 4. The gross energy of each component is determined by multi-
study wherein MCT-oil-fed rats gained 20% less body weight aftying the weight fraction of each component by the kcal/gram of
possessed 23% less weight in fat depots than LCT-fed (corn €#ch component. (Xaproic 7.19, gcaprylic 7.91, G, capric
rats. The NEC values for MCT in this study were 0.87 based 86, G lauric 8.86, glycerol 4.31, and water 3.21 kcal/g) (Dam-
weight gain and 0.83 based on a fat gain basis. Also, Baba etdgki, 1972).

(1982) observed NEC values of 0.92 on a weight gain basis andd. The net energy contribution of each component is deter-
0.79 on a fat gain basis in rats administered diets containing iso®4ned by correcting the gross energy for the digestibility coeffi-
loric levels of MCT oil or LCT oil (corn oil) (Table 1). cient and the net energy coefficient of each component. It has been

Recently, Ranhotra et al. (1994, 1995) determined the usead#éablished that the degree of absorption, or digestibility coeffi-
energy value of MCTs by measuring the changes in body compa#ent, for long chain fatty acids (£to Cyg) is 94% (Merrill and
tion in 5 groups of rats fed a diet containing 20%, 30%, 40%, 40Watt, 1955), while the digestibility coefficient for medium chain
and 40% of dietary calories from MCTs for 3 weeks. The latterfatty acids (G to C,g) is practically 100% (Ranhotra et al., 1994,
diets contained MCTs with different ratios of CC;,. The com- 1995). The mean net energy coefficient, calculated from the 10 an-
parative isocaloric diets were a positive control diet, which coinal studies reported in Table 1, is 0.84. This value is used to cal-
tained LCT (bakers shortening) and the negative control di€tilate the net energy value of thg-€Cy, fatty acids. The net en-
which contained mineral oil that has no nutritional value. ResuRsgy coefficient for G, fatty acids, glycerol, and water was 1.0.
of these studies provide an absolute measurement of the amount ¢ The net energy value of the triglyceride is the sum of the net
energy deposited from the fat in the LCT and MCT diets becaugieergy values of each component. The net energy calculated for
the total energy deposited can be corrected for the amount of etft@-MCTs are shown in Table 3. It was assumed that the composi-
gy deposited by animals receiving the diet containing non-&lien of each MCT evaluated was 100% triglyceride.
sorbed fat (mineral oil). The energy value equaled the ratio of theFor all 9 MCTs, with G : C;, percentage ratios varying from
dietary energy consumed to the relative increase in fat deposied : 95.2 to 83 : 11, the calculated net energy values range from
for the LCT-fed animals times the ratio of the relative carcass ener49 to 7.01 with a mean value of 6.220.16 kcal/g. When we
gy deposit divided by the weight, in grams, of the MCT fed angxcluded the 4 MCTs that had a small percentage of undetermined
mals. The energy values for the 5 MCTs were 7.3, 6.8, 6.5, 7'0ther fatty acids”, the net energy values calculated for the 5 MCT
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MCT Net Energy Value . . .

Table 2—Summary of fatty acid distribution and molecular weights of representative medium chain triglyceride products

Avg.
fatty acid

Fatty acid composition mol. wt.

C6:0 C8:0 C10:0 C12:0
Mole Mole Mole Mole 1/ total
FA Wt. fraction FA Wt. fraction FA Wt. fraction FA Wt. raction mole

Sample? Fraction (10 3) Fraction (10 %) Fraction (10 9) Fraction (10 9) fraction
1 N.S. N.S. 0.625 4.34 0.373 2.17 N.S. N.S. 153.61
2 N.S. N.S. 0.750 5.21 0.250 1.45 N.S. N.S. 150.07
3 N.S. N.S. 0.711 4.94 0.269 1.56 N.S. N.S. 153.85
4 N.S. N.S. 0.667 4.63 0.297 1.73 N.S. N.S. 157.23
5b 0.03 0.026 0.830 5.76 0.110 0.64 0.025 0.13 147.28
6° 0.03 0.026 0.630 4.38 0.310 1.80 0.025 0.13 152.21
70 0.01 0.009 0.630 4.38 0.310 1.80 0.050 0.25 153.37
8b 0.01 0.009 0.460 3.19 0.480 2.79 0.050 0.25 158.23
9b N.S. N.S. 0.043 0.30 0.952 5.54 0.005 0.03 170.36

agxamples of MCT products with different fatty acid distribution: 1 = Crozier et al. (1987); 2 = Captex 300, Geliebter et al. (1983) and Delios S, Ranhotra et al. (1994); 3 = Neobee M-5,
Ranhotra et al. (1995); 4 = Captex 200, Ranhotra et al. (1994); 5 = Neobee M5 (high C8); 6 = MCT (low C8); 7 = Neobee 1053 (low C10); 8 = MCT (high C10); and 9 = Neobee 1095
(very high C10).

bsamples with c_o_mplete fatty acid profile identified.
N.S. = Not specified. Table 3—Summary of net energy value calculations for various

medium-chain triglycerides based on composition

Fatty Caloric ® Energy
acid MCT density value of
MCT Fatty weight weight  contribution MCT

products, for which the amounts of other fatty acids were knowrpyoduct * acid fraction fraction /gram (kcal/g)
yielded a mean energy value of 6.800.15 kcal/g. c8:0 0.625 0.577 3.834

The net energy values for the above calculation as well as from G?10:0I 0.373 gigg S.ggg
the calculations in the feeding studies are summarized in Table 4. V\);acfer? (0.110) (0.353) 673
FEEDING DIETS CONTAINING MCTS INSTEAD OF LCTS AS THE G?ylt:%?ol 020 8:%32 éigig
source of fat in the diet have been shown to reduce weight gain Water (0.111) (0.356) 6.68
and fat deposition in laboratory animals and in humans. This is due 3 C8:0 0.711 0.657 4.365
to (1) the lower gross energy density of the component fatty acids G?ylc%?m 0.269 8_’%32 é:;gg
and (2) the inefficient utilization of energy from medium chain fat- Water (0.108) (0.347) 6.58
ty acids. The mechanism for the reduced fat deposition is believed 4 c8:0 0.667 0.617 4.100
to be due to rapid direct absorption, lack of direct deposition into C10:0 0.297 0.275 1.954
fatty tissue, and increased energy loss during metabolic utilization G\ngéfl (g'igé) (8';?18) 6.49
(thermogenic effect). All of these effects support the hypothesis 5 c6:0 0.030 o.ozs 0'169 '
that the true energy value used to calculate the caloric energy con- c8:0 0.830 0.764 5.076
tribution of MCT in a diet is less than the 9 kcal/g conventionally C10:0 0.110 0.101 0.718
used for dietary fats, which are composed of long-chain triglycer- C12:0 0.025 0.023 0.192
ides, and is less than the gross energy value of 8.3 kcal/g deter- G\%;tegf' (?ﬁgg) (8_'2%) 661
mined by direct calorimetry for MCTs_. _ _ 6 C6:0 0.030 0.028 0.169

We have approached the determination of an energy value in 2 c8:0 0.630 0.582 3.867
ways. First, we analyzed data from comparative studies in rats; C10:0 0.310 0.286 2.032
second, we carried out calculations of net energy values based on G?ylcz;?m 0.025 9023 012
molecular composition. The net energy value of MCTs determined Water (0.109) (0.350) 6.71
by both methods, 6.9F 0.40 kcal/g and 6.86: 0.15 kcal/g are in 7 c6:0 0.010 0.009 0.054
agreement, and the rat data are consistent with values determined C8:0 0.630 0.582 3.867
in other animals species and humans. gigfg %30150 8-(2)22 g-ggg

Lee and Chiang (1994) determined energy values in neonatal Glycerol ' 0.185 0.797
pigs fed a liquid diet containing MCTs. A metabolizable energy Water (0.109) (0.350) 6.78
value of 7.87 kcal/g for MCT was reported. However data were s C6:0 0.010 0.009 0.054
not presented to permit calculation of NEC or net energy values. C8:0 0.460 0.426 2.831
The net energy of MCT compared to LCT in 7-day-old chicks, de- gigfg 0640850 8'332 gégg
termined by Furuse et al. (1992) and Mabayo et al. (1992), showed Glycerol ’ 0.180 0.776
that the available energy of MCTs is about 74% that of LCTs. This Water (0.105) (0.337) 6.87
shows a heat increment or energy loss during utilization of 26% in 9 C8:0 0.043 0.040 0.266
the young chicken, which is higher than the 16% energy loss ob- gigfg g-ggg 8-322 g-gig
served in the rat studies. Glycerol ' 0.168 0.724

Contaldo et al. (1985) fed healthy male volunteers a test meal Water (0.099) (0.318) 7.01

supplemented with 1300 kcal of either MCT or LCT (corn oil) akmcr products with different fatty acid distribution: 1 = Crozier et al. (1987); 2 = Captex

ter overnight fasting and measured resting metabolic rate (RMX)

Geliebter et al. (1983) and Delios S, Ranhotra et al. (1994); 3 = Neobee M-5,
hotra et al. (1995); 4 = Captex 200, Ranhotra et al. (1994); 5 = Neobee M5 (high C8);

over for a 6 hr period after the meal. The NEC was 0.90 with REMCT (low C8); 7 = Neobee 1053 (low C10); 8 = MCT (high C10) and 9 = Neobee

difference between obese or lean subjects. Seaton et al. (1986).{&d
7 healthy male volunteers a test emulsion containing 48 g of M

very high C10).
nergy per gram of each component determined by multiplying the MCT weight
@3Ftion/ gram by a gross energy value and corrected with the digestibility coefficient and
net energy coefficient. Gross energy value, digestibility coefficient, and net energy

oil or 45 g of corn oil and measured RMR for 6 hr. The NEC ifefficient, respectively, are for C6 fatty acid 7.19 kcailg, 1.0 and 0.84, for C8 fatty acid

this study was 0.82. Hill et al. (1989) fed healthy male volunteeirg;lé

an MCT containing test meal at 1.5 x energy required (1000 koadft (1955) and Ranhotra (1994, 1995).
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1.0, 0.85, for C10 fatty acids 8.46, 2.0 and 0.84; for C12 fatty acid 8.86, 0.94 and
lycerol 4.31, 1.0 and 1.0 and water 3.21, 1.0 and 1.0. Damalski (1972), Merrill and



Table 4—Comparison of MCT net energy value calculated using  propose that the net caloric energy value for MCTs used in diets be
animal feeding data versus net energy values calculated from mo- accepted as 6.8 kcallg.

lecular composition

Net Energy Value (kcal/g) REFERENCES
MCT ratios of C8 : C10 Feeding studies  Molecular composition Baba, N, Brace, E. F., and Hashim, S.A. 1982. Enhanced thermogenesis and dimin-
ished deposition of fat in response to overfeeding with diet containing medium-
1. 43:95.2 7.01P chain triglyceride. Am. J. Clin. Nutr. 35: 678-682.
2. 46.0: 48.0 6.870 Babayan, V.K. 1988. Medium chain triglyceridesDiietary Fat Requirements in Health
3. 62.5:37.3 6.52 6.73 and DevelopmenBeare-Rodgers, J. (Ed.), chapter 5, p. 73-86. Am. Oil Chem. Soc.
' DA ' b Cab Bach, A.C., and Babayan, V.K. 1982. Medium-chain triglycerides: An update. Am. J.
4. 63.0:31.0 6.71°,6.78 Clin. Nutr. 36: 950-962.
5. 66.7:29.7 7.30 6.49 Bach, A.C., Frey, A., and Lutz, O. 1989. Clinical and experimental effects of medium
6. 71.1:26.9 6.80, 7.00, 7.00 6.58 chain-triglyceride based fat emulsions-a review. Clin. Nutr. 8: 223-235.
7. 75.0:25.0 7.32,6.92, 7.82, 6.52, 6.50 6.68 Chanez, M., Bois-Joyeux, B., Arnaud, M.J., and Peret, J. 1991. Metabolic effects in
8. 83.0:11.0 6.61P rats of a diet with a moderate level of medium-chain triglycerides. J. Nutr. 121: 585-
Mean SD? 6.97 0.40 6.72 + 0.16 594, ) ) )
6.80 + 0.15b Contaldo, F., Scalfi, L., Coltorti, A., Mazzacano, C., Reed, L.A., Laviano, A., and
Mancini, M. 1985. Thermogenic effect of dietary medium chain triglycerides in man.
aBecause this is a mean of mean values, the SD is shown only to emphasize the In Diabetes, Obesity and Hyperlipidemiasrepali, G. (Ed.), p. 209-216. Elsevier,
relatively small degree of variation around the mean. N.Y., U.S.A.
bMCT products with complete fatty acid profile identified. Crozier, G. Bois-Joyeux, B., Chanez, M., Girard, J., and Peret, J. 1987. Metabolic ef-

fects induced by long-term feeding of medium-chain triglycerides in the rat. Metab-
olism 36: 807-814.
Damalski, E.C. 1972. Selected values of heat of combustion and heat of formation of
organic compounds containing the elements C, H, O, P and S. J. Phys. Chem. Ref
Data 1: 221-271.
Freund, G. and Weinster, R.L. 1966. Standardized ketosis in man following medium
chain triglyceride ingestion. Metabolism 15: 980-991.
. Furuse, M., Mabayo, R. T., Kita, K., and Okumura, J. 1992. Effect of dietary medium
day) for 7 d, and the thermic responses were measured for 6 hr efain triglyceride on protein and energy utilisation in growing chicks. Brit. Poul.
§ i j. 33: 49-57.
the first and last day' The NEC was _0'94' These studms, Cond_ugglgbter, A., Torbay, N., Bracco, E.F., Hashim, S.A., and Van lItallie, T.B. 1983. Over-
to measure the thermogenic effect in humans fed diets containingeding with medium-chain triglyceride diet results in diminished deposition of fat.
i i . J. Clin. Nutr. 37: 1-4.
MCTs as the source of dietary fat, tended to _und(_arestlmate Hﬁﬁgchlich, M.M. 1992. Selection of optimal lipid sources in enteral and parenteral
NEC or the amount of energy lost. The underestimation was due tatrition. Nutr. Clin. Prac. 7: 153-165.
i i ins, R.W. and Sarett, H.P. 1968. Nutritional evaluation of medium-chain triglyc-
the fact that the studies were _short term and the thgrmlc values i o inthe 1t 7 Am. Oil Cham. Soc. 45- 26.30.
not returned to premeal baseline values. The thermic responsesHadhim, S.A. and Tantibhedyangkul, P. 1987. Medium chain triglyceride in early life:
i i effects on growth of adipose tissue. Lipids 22: 429-434.
Iowmg an ,LCT meal had’ On the other hand, returned to basell—irﬁfhim, S.A., Arteaga, A., and Van ltallie, T.B. 1960. Effect of a saturated medium-
values during the testing period. Although, these latter NEC valuesain triglyceride on serum-lipids in man. The Lancet 1: 1105-1108.

H H H H ifl, J.0., Peters, J.C., Yang, D., Sharp, T., Kaler, M., Abumrad, N.N., and Greene,
could not be included in our net en,ergy value d.etermlnatlon fBﬂL 1989. Thermogenesis in humans during overfeeding with medium-chain trig-
MCTs, they support other data showing a lower dietary energy valycerides. Metabolism 38: 641-648.

Johnson, R.C. and Cotter, R. 1986. Metabolism of medium chain triglyceride lipid
ue for MCTs when Compar_ed to LCTS_‘ X emulsion. Nutr. Internat. 2: 150-158.
The data from other animals and in human studies support kaenitz, H., Slanetz, C.A., Johnson, R.E., Babayan, V.K., and Barsky, G. 1958. Nutri-
i itional properties of the triglycerides of saturated fatty acids of medium chain-length.
fact that the net energy value of MC_Ts is Iowe_r_tha_n LCTs, and |§_Am. Ol Chem. Assoc. 3o: 10-13.
is well documented that the metabolism and utilization as a enekgber, M. 1975. Calorigenic effects of food. The Fire of Life chapter 15, p. 272-
imi i H 4. R.E. Krieger Publishing Co., N.Y., U.S.A.
from MCTs are similar amon_g all species. Therefore, the rat is igr%eﬁi)s, H.A. 1964 The metabolic fate of amino aciddvilammalian Protein Metabo-
acceptable model for evaluating the energy value of MCTs as a ntism, Munro, H. and Allison, J.B. (eds.), chapter 5, vol. 1, p. 125-176. Academic
trient ingredient press, N.Y., U.S.A.
' Lavau, M.M. and Hashim, S.A. 1978. Effect of medium chain triglyceride on lipogen-
esis and body fat in the rat. J. Nutr. 108: 613-621.
CONCLUSIONS Lee, H. F. and Chiang, S. H. 1994. Energy value of medium chain triglycerides and
their efficacy in improving survival of neonatal pigs. J. Anim. Sci. 72: 133-138.
THE DIFFERENCESIN ENERGY UTILIZATION SHOW THAT HEAT  Mabayo, R. T., Furuse, M., and Okumura, J. 1992. Energy utilization of medium chain
increment associated with the metabolism of MCTs appears to iglyceride in comparison with long chain triglyceride in growing chicks. Brit. Poul.

: ’ : i.’33: 883-887.

about 16% higher as compared to LCTs. Thus, in calculating therill, A.L. and Watt, B.K. 1955. Energy value of foods—Basis and derivation. U.S.
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