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ABsTrRACT The serous glands of rat tongue were
found to contain a potent lipolytic enzyme which hydro-
lyzed triglyceride to mostly diglyceride and free fatty
acids (FFA) at pH 4.5-5.4. Homogenates of lingual se-
rous glands from adult rats hydrolyzed 40-70 mmol of
triglyceride/g per h. The soft palate, anterior oral pharyn-
geal wall, and lateral oral pharyngeal glands also con-
tained the activity, but at a much lower level. The lipo-
lytic activity was also found in saliva collected through
an esophageal cannula and in stomach contents of rats
fed a fat-rich meal. The stomach contained very little
activity, however, when saliva was excluded. Lipolytic
activity was not found in the stomach wall or in the
parotid, submandibular, and sublingual glands. The find-
ings suggest that the lingual serous glands secrete a
lipase which catalyzes in the stomach the conversion of
triglyceride to partial glycerides and FFA. It is proposed
that this reaction is the first step in the digestion of
dietary lipid.

INTRODUCTION

Milk triglyceride is hydrolyzed to partial glycerides and
FFA in the stomach of suckling rats (1, 2). Although
gastric mucosa of adult rats readily hydrolyzes medium
chain triglycerides (3, 4), it has very little effect on long
chain triglycerides (3), the major constituent of milk
lipid (2). Lipolytic activity has been found in the milk
of several species (5-8), but the activity present in rat
milk (9) is too low to account for the hydrolysis of milk
triglyceride in the stomach of suckling rats. Regurgita-
tion of pancreatic secretion might explain some of the
lipolytic activity found in stomach (3, 10), but the ab-
sence of bile in the stomach content of the suckling rats
(Unpublished observations of Hamosh, M. and R. O.
Scow) suggests that regurgitation did not occur. The
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saliva of calves contains a lipolytic activity, called “pre-
gastric esterase,” which hydrolyzes triglyceride to FFA
in the stomach (11). Glandular tissue from the back re-
gion of the tongue, the glossoepiglottic area of the
pharynx, and the pharyngeal end of the esophagus also
contained the activity (12). Therefore, the secretory
tissues of the mouth of suckling and adult rats were ex-
amined for lipolytic activity. This paper describes a po-
tent lipase found in the tongue and its possible role in the
digestion of triglyceride.

METHODS

Animals., Adult female (Charles River, Charles River
Breeding Labs., Inc., Wilmington, Mass.) and 3 to 6-day
old suckling (Sprague-Dawley) rats were used in these
experiments. The adult rats were fed ad lib. Purina Labora-
tory Chow (Ralston Purina Co., St. Louis, Mo.).

Saliva was collected and excluded from the stomach in
adult rats fasted overnight by inserting a cannula of AWG-
10 vinyl tubing (Temflex, 3M Company, St. Paul, Minn.)
into the cervical portion of the esophagus, towards the head.
These rats were stomach fed through a cannula of PE-90
polyethylene tubing (Clay-Adams, Inc., New York) in-
serted through the cervical and thoracic portions of the
esophagus into the stomach. The rats were anesthetized
with ether while the cannulas were being inserted and the
cannulations were completed 1-3 h before experiment.

Preparation of tissue homogenates. The animals were
killed by decapitation. The tissues to be assayed were re-
moved, chilled, and homogenized in cold glucose-free Ty-
rode’s solution. The adult tissues were sometimes minced
with scissors before being homogenized. The stomach wall
and gastric contents were isolated as follows: The stomach
was first clamped at the esophageal and duodenal apertures
and then excised. The stomach was cut open and its con-
tents removed and chilled. The stomach was then everted
and its internal wall washed with cold 0.9% NaCl solution
to remove all traces of gastric contents.

Assay of lipolytic activity. The lipolytic activity in tissue
homogenates, saliva, and gastric contents was measured by
the amounts of diglyceride, monoglyceride, glycerol, and
FFA produced by the hydrolysis of triglyceride in chylomi-
crons, milk, or corn oil.

Chylomicron triglyceride. Doubly labeled chylomicrons
were isolated by centrifugation from thoracic duct chyle
collected from fasted rats tube fed corn oil containing
[1-*C] palmitic acid and trioleoyl-[2-*H] glycerol, and sus-
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pended in 4% albumin solution (13, 14). Hydrolysis of
chylomicron triglyceride was measured in polypropylene as-
say tubes (Falcon Plastics, Div. of BioQuest, Oxnard,
Calif.) containing 50 ul of either 1 M Tris-maleate (pH
5.0-6.0), 1 M Tris-HCl (pH 6.5-8.0), or 1 M citrate-
Na;HPO, buffer (pH 3.2-74), 200 ul of 12.5% solution of
bovine plasma albumin (Fraction V, Armour Pharmaceuti-
cal Co., Kanakee, Ill, lot E-29907), 2 umol of chylomicron
triglyceride, 0.5-20 mg of tissue homogenate, and water to
a final volume of 0.5 ml. The assay mixture was incubated
at 37°C in a Dubnoff shaking bath for 1-120 min. At the
end of the incubation the lipid in the mixture was ex-
tracted into hexane (15).

Triglyceride, diglyceride, monoglyceride, and FFA in the
hexane extract were separated by thin-layer chromatography
on silica gel sheets (16) (Eastman Chromagram sheet 6061,
Eastman Kodak Co., Rochester, N. Y.) with a solvent sys-
tem containing petroleum ether (30-60°C bp) : ethyl ether:
glacial acetic acid (120:46.6:1). The spots were stained
with iodine vapor, cut out, and put into 15 ml of scintilla-
tion fluid consisting of 4.2% Liquifluor (New England
Nuclear, Pilot Chemicals Division, Boston, Mass., cat. no.
NEF-903) in toluene for measurement of radioactivity.
FFA in the hexane extract were sometimes isolated by the
method of Borgstrom (17). The above scintillation fluid
was also used for measuring radioactivity in FFA and total
lipid extracts.

The amount of triglyceride hydrolyzed to glycerol was
measured either by the decrease in ratio of *H to *C in
the hexane extract of the assay mixture (14) or by the
amount of [®*H] glycerol produced. The latter was measured
as follows: The isopropanol-aqueous lower phase of the
extraction mixture was centrifuged at 500 g for 10 min to
pack the precipitated protein. 2 ml of the clear supernate
were transferred to a polypropylene tube (Falcon) con-
taining 1 cm® Norit A (Fisher Scientific Co., Chemical
Manufacturing Division, Pittsburg, Pa.), vigorously shaken
for 30 s on a Vortex shaker (Vortex-Genie, model K-550-G,
Scientific Industries, Inc, Mineola, N. Y.) at a maximum
speed, let stand for 30 min at room temperature with occa-
sional shaking, and then centrifuged at 500 g for 15 min.
0.5 ml of the clear, colorless supernate were put in 15 ml
of scintillation fluid consisting of 24% Triton X-100 (New
England Nuclear, Pilot Chemicals Division, Boston, Mass.,
cat. no. NEF-936) and 5% Liquifluor in toluene. Water
(0.5 ml) was added to the counting vials to clear the
mixture.

Radioactivity in lipid and glycerol samples was measured
in a liquid scintillation spectrometer (Packard Tricarb
model 314-EX, Packard Instrument Co., Inc., Downers
Grove, Ill.). The gain and discriminators in the two chan-
nels of the spectrometer were set so that ®H was counted
with a relative efficiency of 100% in Channel a and totally
discriminated from Channel b, and *C was counted with a
relative efficiency of 100% in Channel b and 28-30% in
Channel a. Appropriate internal standards were used to
determine corrections for quench.

Milk triglyceride. Rat milk was obtained as follows:
lactating animals unsuckled for 1-2 h were anesthetized
with ether, injected intramuscularly with 0.2 U of pitocin
(USP: Parke, Davis and Co., Detroit, Mich.), and milked
with a device similar to that described by Feller and Boretos
(18). Usually 24 ml of milk was obtained from each rat.

Hydrolysis of rat milk triglyceride was measured in tubes
containing 50 ul of 1 M citrate-Na:HPO, buffer solution
pH 5.4, 200 ul of 12.5% solution of bovine plasma albumin,

50 ul of milk containing 6 wmol of triglyceride, 10 mg of
tissue homogenate, and water to a final volume of 0.5 ml.
The mixture was incubated 15-60 min at 37°C in a Dubnoff
shaking bath.

The products of hydrolysis of rat milk triglyceride were

analyzed in the following way: The lipids were extracted
into hexane and separated by thin-layer chromatography
as described above. The glyceride and FFA spots were
eluted with 5 ml chloroform:methanol (2:1) and the
chloroform phase was separated and washed according to
the method of Folch, Lees, and Sloane Stanley (19). The
glycerides were hydrolyzed to glycerol and FFA with tetra-
ethyl-ammonium hydroxide (20), and glycerol was measured
fluorometrically (20) and FFA, titrimetrically (15). Total
fatty acid content of milk was calculated from the triglycer-
ide content measured by the method of Rapport and Alonzo
(21).
When adult rats were fed a mixture of bovine milk and
cream (Half and Half, purchased from local food markets),
the lipid in saliva and gastric contents was extracted into
hexane (15). The hexane extract was then washed with
“lower phase” according to the method of Dole and Mein-
ertz (22) in order to remove short chain fatty acids and
other acid contaminants. FFA were measured by titration
and glycerides were separated by column chromatography
(23-25) and measured as above.

Corn oil triglyceride. Hydrolysis of corn oil triglyceride
was measured in assay tubes containing 50 ul of either 1 M
citrate-Na;HPO, buffer (pH 5.4 or 7.0) or 1 M Tris-HCI
buffer (pH 8.1), 300 xl of 12.5% albumin solution, 5 pmol
of corn oil triglyceride, 50 mg of tissue homogenate, and
water to a final volume of 0.5 ml. The assay mixture was
incubated at 37°C in a Dubnoff shaking bath for 30 min.
The products of hydrolysis were separated and measured

as above.

RESULTS

Lipolytic activity in the stomach and oral secretory
tissues of suckling and adult rats. Hydrolysis of chylo-
micron triglyceride by homogenates of stomach and oral
tissues is shown in Table I. Homogenates of the stomach
contents of suckling rats hydrolyzed chylomicron tri-
glyceride, releasing 124 peq of FFA/g per h. This ac-
tivity was not inhibited by the addition of 0.5 M NaCl.
The stomach wall, salivary glands, and anterior half of
the tongue of suckling and adult rats had very little
lipolytic activity even when tested over a pH range from
3.2 to 8.0.

The posterior portion of the tongue, however, had a
very potent lipolytic activity. Survey experiments loca-
lized the activity to the white tissue anterior to the cir-
cumvallate papilla (Fig. 1). The white tissue from
tongue of suckling rats released from chylomicron
triglyceride 2,700 peq of FFA/g per h and that of adult
rats, 11,800 xeq/g per h. Serial sections of adult rat
tongue, examined grossly and microscopically, showed
that the white tissue in the region of the circumvallate
papilla consisted mostly of serous and mucous glands,
and that the secretory ducts of the serous glands open
into the furrows of the circumvallate papilla and the foli-
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TaBLE I
Hydrolysis of Chylomicron Triglyceride by Homogenates of
Stomach and Oral Tissues of Suckling and Adult Rats

Inhibi-
tion by
no. of Optimal 0.5M
Tissue exps FFA produced pH NaCl
neq/g per b %
Suckling rats
Stomach contents 3 124410 5.4 0
Stomach wall 2 206 5.0 0
31413 8.0
Submandibular and
sublingual glands 2 0 — —
Anterior half
of tongue 2 1242 5.4 -
White tissue near 2 2,700 4900 4.5-5.4 0
circumvallate
papilla
Adult rats
Submandibular gland 1 6 7.4
Sublingual gland 1 16 7.4 -
Parotid gland 1 4 7.4 —
Anterior half
of tongue 2 194+1.0 5.4 _
White tissue near 2 11,800 4500 4.9-5.4 0
circumvallate
papilla
White glandular 4 50,100 +-10,000 4.9-5.4 0
tissue anterior
to circumvallate
papilla 4
Soft palate 3 4104200 5.4 —_
Anterior oral 3 1,640 4330 5.4 —
pharyngeal
wall
Lateral oral 3 1,480 300 5.4 —
pharyngeal
gland

Values are means =+SE.

ate papillae (26) (Fig. 1). Homogenates of serous
glands from adult tongues released from chylomicron
triglyceride 50,000~90,000 neq of FFA/g per h, whereas
homogenates of mucous glands released only 800 neq/g
per h. The rate of hydrolysis of triglyceride by the serous
glands was 40-70 mmol/g per h.

Lipolytic activity, with an optimal pH of 5.4, was
also found in the soft palate, anterior oral pharyngeal
wall (root of the tongue), and lateral oral pharyngeal
glands (Fig. 1). The levels of activity (Table I), how-
ever, were less than 4% of that in the lingual serous
glands, and about the same as that in the lingual mucous
glands.

Nature of the lipolytic activity in tongue. The pH
optimum for the lipolytic activity in tongue of suckling
and adult rats was 4.5-5.4 (Fig. 2). The activity was
negligible at pH > 7.4. The low pH optimum and the
lack of effect of 0.5 M NaCl (Table I) indicate that
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the lipolytic activity in tongue was not due to lipoprotein
lipase (27, 28).

Homogenates of tongue of suckling rats hydrolyzed
chylomicron triglyceride and rat milk triglyceride to
diglyceride, monoglyceride, and FFA (Fig. 3). Diglycer-
ide accounted for 85% of the glycerides formed during
the first 5 min and 70% of that formed during the next
55 min. Less than 6% of the triglyceride was hydro-

FiGure 1 Rat tongue: (a) Top view showing circumval-

late papilla (CP), f{foliate papillae (FP), lateral oral
pharyngeal gland (P), and epiglottis (E). (b) Sagittal
section through the circumvallate papilla showing serous
glands (SG) below and anterior to the papilla, and mucous
glands (MG) posterior to the papilla. (¢) Cross section
through the foliate papillae and anterior to the circumval-
late papilla, showing serous glands anterior and anterolateral
to the circumvallate papilla and near the foliate papillae.
Mucous glands are present below, lateral and posterior to
the serous glands.



lyzed to glycerol. Chylomicron triglyceride and milk
triglyceride were hydrolyzed at similar rates during the
first 15 min of incubation, about 1 mmol/g per h.

Homogenates of lingual glandular tissue from adult
rats also hydrolyzed chylomicron triglyceride to partial
glycerides and FFA (Fig. 4). About 25% was hydro-
lyzed to diglyceride and 59 to monoglyceride in the first
5 min. Another 159 was hydrolyzed to diglyceride and
an equal amount to monoglyceride during the next 55
min. Less than 5% was hydrolyzed completely to
glycerol.

Homogenates of lingual serous glands from adult rats
hydrolyzed corn oil triglyceride, in 5% albumin solution
(pH 5.4), to mostly diglyceride and FFA.

Nature of the lipolytic activity in gasiric conients.
The pH optimum for the hydrolysis of chylomicron tri-
glyceride by homogenates of gastric contents of suckling
rats was 5.4 (Fig. 2). Although the lipolytic activity
in gastric contents was less than 5% of that in the tongue
of suckling rats, it too formed mostly partial glycerides
and FFA from chylomicrons, and diglyceride accounted

for 859 of the glycerides formed (Fig. 5).

HYDROLYSIS OF TRIGLYCERIDE

Gastric Contents

Tongue (adult)
10~

FREE FATTY ACIDS RELEASED (pmol /mg per h)
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pH

Ficure 2 Effect of pH on hydrolysis of chylomicron tri-
glyceride by homogenates of gastric contents (suckling)
and tongue (suckling and adult). Each assay tube contained
2 umol of doubly labeled triglyceride, 0.5 ml of 5% albumin
in 0.1 M citrate-Na,HPO, buffer solution and either 20 mg
of stomach contents of suckling rats, 2.0 mg of white tissue
from near the circumvallate papilla of suckling rat tongue,
or 0.5 mg of white glandular tissue from near the circum-
vallate papilla of adult rat tongue. The values are means of

three experiments.
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FiGURE 3 Suckling rat tongue: hydrclysis of chylomicron
triglyceride and rat milk triglyceride by homogenates of
white tissue from near the circumvallate papilla. Chylo-
micron triglyceride: Each tube contained 2 umol of doubly
labeled triglyceride, 2 mg of tissue homogenate, and 0.5
ml of 5% albumin in 0.1 M citrate-Na:HPO. buffer solu-
tion at pH 5.4, The mixture was. incubated at 37°C. The
values are means of three experiments. Milk triglyceride:
Each tube contained 6 umol of triglyceride, 10 mg of tissue
homogenate, and 0.5 ml of 5% albumin in 0.1 M citrate-
Na.HPO, buffer solution at pH 5.4. The mixture was incu-
bated at 37°C. The values are means of three experiments.

Milk triglyceride was quickly hydrolyzed in the stomach
of adult rats fed ad lib. a mixture of bovine milk and
cream; 129, was hydrolyzed within 10 min to diglyceride
and FFA (Table II). Another 149 was hydrolyzed
when the stomach contents were incubated with albumin
solution for 1 h at pH 5.4. FFA accounted for 3.4% of
the fatty acids in stomach contents 10 min after feeding
and 9.19% after incubation for 1 h. In another group of
rats studied 30-40 min after feeding the milk-cream
mixture, 8.5% of the fatty acids in the stomach were
present as FFA, and incubation of the gastric contents
increased the FFA content about 300% in 1 h (Table
IIT). When saliva was diverted from the stomach, through
a cannula inserted into the esophagus, only traces of
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Figure 4 Adult rat tongue: hydrolysis of chylomicron
triglyceride by homogenates of white glandular tissues near
the circumvallate papilla. Assay: Same as in Fig. 2 except
0.5 of tissue was added to each tube, Values are means of
three experiments. i

FFA were found in the stomach after tube feeding the
milk-cream mixture, and there was only a slight increase
in FFA when the gastric contents were incubated for 1 h
(Table III). Saliva collected from rats fed per os a few
drops of the milk-cream mixture had lipolytic activity
similar to that found in the tongue. The pH of the
stomach contents was 4.5-5.5 in both intact and can-
nulated rats fed the milk-cream mixture (Tables IT and
IIT).

Corn oil triglyceride fed in a purified diet was also
quickly hydrolyzed in the stomach to diglyceride and
FFA (Table IV). About 20% of the triglyceride was
hydrolyzed within 10 min and 299, within 20 min. The
amount of triglyceride hydrolyzed was related to the
amount of diet ingested. The pH of the gastric con-
tents ranged from 4.3 to 5.0 in rats fed the corn oil diet
(Table IV).

DISCUSSION

These studies show that the lingual serous glands in the
rat contain a potent lipolytic activity which hydrolyzes
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long chain triglycerides of milk, corn oil, and chylo-
microns to partial glycerides and FFA at pH 4.5-5.5.
The anterior oral pharyngeal wall, the lateral oral pharyn-
geal glands, the soft palate, and the mucous glands of
the tongue also contained lipolytic activity, but at a much
lower level, less than 49, of that in the lingual serous
glands. A similar activity was found in the saliva and
gastric contents of rats fed milk. There was very little
activity in the stomach, however, when saliva was ex-
cluded. The lipolytic activity was not present in gastric
mucosa or in the large salivary glands. The pH of gastric
contents was 4.5-5.5 in fed normal rats, both suckling
and adult, and in tube-fed adult rats in which saliva was
excluded from the stomach. The findings suggest that
the lingual serous glands are the source of the lipolytic
activity found in the stomach.

The lingual serous glands in adult female rats weighed
about 60 mg, and the lipolytic activity in the glands
ranged from 40 to 70 mmol of triglyceride hydrolyzed/g
per h. Therefore, the total activity present in the glands
was sufficient to hydrolyze 2.4-4.2 mmol of triglyceride
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FiGure 5 Gastric contents of suckling rats: hydrolysis of
chylomicron triglyceride. Assay: Same as in Fig. 2 except
20 mg of homogenized gastric contents were added to each
tube. Values are means of three experiments.



TasLE I
Hydrolysis of Bovine Milk Triglyceride in the Stomach of Adult Rats

Amount
Lipid composition of tri-
no. of glyceride
Specimen exps pH Total fatty acids Triglyceride Diglyceride Monoglyceride FFA hydrolyzed
neq neq/g wel wt % of glyceride-glycerol % of total umol
fatty acids
Test meal 1 7.0 — 495 94.8 4.9 0.2 0.5 —
Gastric contents
after feeding
10 min 4 4.5-5.5 1,330+310 543+45 83.3+1.7 16.44+1.4 0.4+0.1 3.4+0.2 51
Incubated
15 min 2 5.4 — — 76.8+2.8 22.5+2.5 0.7+0.1 6.1+1.0 80
Incubated
60 min 2 5.4 — — 70.0£2.0 29.0+2.0 0.9+0.1 9.1+0.8 110

Rats were fed for 2 days a mixture of bovine milk and cream. They were then fasted overnight and fed the milk-cream mixture
ad lib. for 10 min. The gastric contents were then removed and samples were taken for analysis and incubation with 7.5%,

albumin solution at pH 5.4 and 38°C. Values are means +SE.

in 1 h. When adult female rats are fed the commercial
stock diet used in this study, Purina laboratory chow
(fatty acid content, 4.5%), they eat about 15 g of diet
containing 0.8 mmol of triglyceride per day (29). Thus,
the lipolytic activity in the lingual serous glands is 3-5
times that needed to hydrolyze in 1 h the triglyceride
ingested each day.

The lingual serous glands (of Ebner) secrete through
ducts which empty into the furrows of the circumvallate
and foliate papillae of the tongue (26, 30, 31). It has been
proposed that their secretion “serves to wash out the
taste buds” (31). Our study in rats, however, suggests
that these glands secrete a lipase that acts in the stomach.
Studies in calves have also demonstrated a lipolytic ac-
tivity in saliva, called “pregastric esterase,” which hy-
drolyzes triglyceride to FFA in the stomach (abomasum)
(11, 32, 33). The lipolytic activity was also found in
glandular tissue from the circumvallate region of the
tongue, the glossoepiglottic area of the pharynx, and the
pharyngeal end of the esophagus, suggesting that these
tissues were the source of the lipolytic activity present in
saliva (12, 34). Additional studies are needed to deter-
mine the cellular origin of the lipolytic activity in the
saliva of calves since most of the glands in the base of
the tongue and in the esophagus are of the mucous type
(12).

Evidence of intragastric hydrolysis of triglyceride has
also been seen in other species. One-third of the lipid in
the stomach was FFA 4 h after a fat meal in normal
dogs and dogs deprived of pancreatic lipase (35). FFA
also accounted for 10-209, of the fatty acids in the
stomach of humans 20 min after a test meal containing
corn oil (36). In addition, diglyceride and FFA were

formed when long chain triglycerides were incubated
with gastric juice obtained free of duodenal contents
from fasting human subjects (37). )

It is generally thought that dietary triglycerides are
not appreciably affected by enzymes until they reach the
duodenum, and that the lipid is emulsified in the stomach
by the “churning, kneading, and squirting movements”
of the stomach wall (38-40). The above studies, however,
show that triglvceride is readily hydrolyzed in the stomach

TasBLE III
Effect of Exclusion of Saltva on the Hydrolysis of Bovine
Milk Triglyceride in the Stomach of Adult Rats*

FFA formed in gastric

contents}
pH of
no. of gastric In vivo§ In vitro||
Group exps contents (35 min) (60 min)
%, of total fatty acids
Control 5 4.5-5.5 8.5+0.9 32.6+3.4
Cannulated 4 4.5-5.5 0.84:0.02 3.3+1.1

* Flow of saliva to the stomach was diverted by inserting a
cannula into the cervical portion of the esophagus 1-3 h before
experiment. The cannulated rats were tube fed and the control
rats were fed ad lib. 6 ml of a mixture of bovine milk and
cream containing 10-129, triglyceride by weight. All rats were
fasted overnight before experiment. Values are means ==SE.

1 FFA comprised 0.3%, of the fatty acids in the milk-cream
mixture.

§ In vivo, the gastric contents were analyzed 30-40 min after
feeding.

|| In vitro, a sample of the stomach contents was incubated in
7.5% albumin solution at pH 5.4 for 60 min.
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TaBLE IV
Hydrolysis of Corn Oil Triglyceride in the Stomach of Adult Rats

Lipid composition Amount

Duration of tri-

of Triglyc- Diglyc- Monoglyc- glyceride

Specimen feeding pH Total fatty acids eride eride eride FFA hydrolyzed
min ueq neq/g % of glyceride-glycerol % of lotal umol
dry wt* fatty acids
Test meal — 7.0 — 285 90.3 8.2 1.6 0.6 —
Gastric contents

Rat no. 1 10 4.7 410 316 72.6 23.7 3.8 16.3 24
Rat no. 2 10 4.3 563 268 69.0 27.0 4.4 17.2 40
Rat no. 3 20 4.5 557 396 67.1 29.5 3.4 20.2 43
Rat no. 4 5.0 1,700 315 56.4 35.6 8.0 25.8 192

20

Rats were fed for 2 days a purified diet containing 8%, corn oil, 229, vitamin-free casein, 63% corn starch, and adequate amounts
of vitamins and minerals. They were then fasted overnight and fed the diet ad lib. for 10 or 20 min. Gastric contents were then
removed for analysis.
* The dry weight of the test meal was equal to 919, of the wet weight, and the dry weight of the gastric contents ranged from
44 to 609, of the wet weight.

(Tables II and IV). We propose that partial hydrolysis

in

the stomach is the first step in the digestion of tri-

glyceride, and that this reaction is catalyzed by lingual
lipase.
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