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PEPSIN DIGESTION OF PROTEINS AND EFFECTS OF

ANTACIDS
Protocol and backgund information Copyrigh® 1995 J. L. Stein Carter
. OBJECTIVES:
1. To stug hcwéaepsm dgests proteins in our diet.
2. To stud/ the efects @ antacids on pepsin’s aeitiy.
II.  BACKGROUND:

In the human digestiveystan, there
aremary enzmes to help diest ourfood In
Biology 114, we denonstrated theféects of
salivay amylase on starch. In theasnac,
the enzyme pepsinfunctions ¢ bre& proteins
into gmaller polypeptides. The pancreas
seaetes a number of enzymes including
maltase, sucrase, and lactasenich break
down the correspondm disacharides),
trypsin ancthymotrypsin (whichfurther dgest

rotein), and pancreatic lipasghich bre&s
ats into gycerd ard fatty acids) into thersall
intestinewheremost dgestion and absorption
takesplace. ) ) )

Enzymeslike pepsin and ypsin are
secreted inradive foms (pepsinaen and
trypsinagen) and require certain conditicios
corversia to their actveforms. Pepsinagen,
for exanple, nees HCI for conversion to
pepsin and a pH raegf 1 to 3. This pH
rarﬁels also necessgfor properfunctioning
of the pepsin. Too greabf a change inpH can
denatureproteins such as these gmes, thus

. MATERIALS NEEDED:

causing them to ceaseunctioning.

) The pH of the stomachenvironment
is generaglij/ around 1.5 t03.5, which as
mentionedis necessarfor the activation and
optimal actvity of pepsin. Most @er-the-
cownter antacid medications cmbat the
nomal stamach acid (HCI) to produceraore
nearl neutral pH (closer to a pH @), and as
the pH rises above 4, pepsictivity decreases
or stops. Additionally, it has beembseved
that because our bodies aredesgned to
maintan a normd, constant internal
environmental balance — homeostasis —
thlcaIIy, consumption d antacids results in
the stomach actualj secreting mare
hydrochloric acid to  to compensatdor the
imbalance caisedby the antacids. Thus,while
consumption of antacidsnay behelpful when
prescribed ¥ adoctor to soothgastric ulce,
casual use is probabhot a good idea. TV
advertisers are opinterestedn your money,
notyour heath.

16 x 150 test tubesith caps
wax pencil

1% pepsin solution ?g pepsin in 100nL or 10g/L)

boiled 26 pepsin solution
0.5% NaHC
0.1N HCI

hard-boiled ggwhite andknife

antacid(s) byour choice (recoravhichyou use)

250mL
1V. PROCEDURE:

eker

(sodiun bicarbonate — tdng soda) (= /L)

1. Obtain (at leastgight 16 x 150 test
tubes and nuber then. Obtain an additional
test tubefor each antacigiou will be testing.

2. In these tubes place the folllg
solutions:

#1 10mL dH,0

#2 5mL dH,0 + 5mL 1% pepsin solution

#3 5mL dH,0 + 5mL 0.5% NaHCQ,

#4 5mL dH,0 + 5mL 0.1 N HCI

#5 5mL 0.9 NaHCQ, + 5mL 1% pepsin

#6 5mL 0.1 N HCI + 5mL 1% pepsin

#7 5mL 0.1 N HCI + 5mL BOILED 1% pepsin solution
#8 5mL 0.1 N HCI + 5mL 1% pepsin solution

3. Mix each slution with a \ortex.

4. Use pH paper to detame thepH of
each test tube. Record pluwes inyour lab
notebod.

5. Ina2® mL be&er, obtain 100mL

of 0.1 N HCI UsepH paper to deterine the
pH o this solution and recorchiyour lab
notebod. Thiswould be in the rage d how
much HCImight be present igour stanach.

6. To this solutionadd onedose éthe
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antacid you are testing (ifmore than one

antacid Is being tested, each needs a separate

beaer d solution). Thiswould beanal@ous
to the dfect on your stomach acid casedby
taking a dose of that antacid.  Stir to
COl;fllj) etely dislve andmix (note: tabletsay
neal to be ground first, with a mortar and
Pestle) Detemine the pH and record iyour
ab notéook. How much did that dose of
antacid dange he pH of your “stomach?”

7. Obtain a test tube for each aaid
you are testig, label (#9#107 etc.),and into
it 1them), lace 5mL of the correponding
o) utlon(sfypu justmixed + 5mL of 1%
pepsin lution.  Check te pH agan.
Remember brecordtube number(s), contents,

and pH in(gourllab notebok.

8 btain 5 mmssized cubes foegg
white and add one piece to each testibe.

9. Cap the tubes and incubate all
EXCEPT #8at 37°Cfor 48 hours. Ste#8at
room temperature in he desighated bcation.

10. The next class period, obgin your
tubes and recordwhat happened in each. Is
there eggvhite still present or not? Is it still
whiteor has it turned translucent? Is it ksitil
one piece or broken up? Is therg amell or
any other change? i

11. Optionally, repeat this whole
proces with the enzyme trypsin, an enzyme
which is active in the small intestine.

V.  DATA:
Create a table iyour notebok similar to thefollowing:
tube # contents pH reaction?
Thefollowing rating gstem can be used to indicate the resuftshis expeninent:
+++ no eggwhite obseved

2 ++ same eggwhite present but decreasedss and vgrtransparent
1 + eggwhite sllght,B transparent and onklightly changed in size
0 - no chame in the condition bthe gggwhite

VI. CONCLUSIONS:

1. What effed(s) does pH rave on
pepsin’s abiliy to digest eggvhite?

2. What dfect(s) does the adddn of
antadd have on stanadh pHand on @psin’s
ability to digest egg white? G what

significance would this be in “eveyday life?”

3. If trypsin was also tested, how do
theresults compa with the pegsin’? Is the
effect of pH the same or diféat”



