
rhdilwiio~ ldadildddqudi~ 7 uo~h~niulln:lji'ld1#drrlur6do'ld Gun nirqm6 

6.1 ~13d8~8 ia l3  (digestion) 

fll'ZdB~B1~1'Z HU~U& U ~ ? ~ ~ l ~ l d d ~ ~ l l d ~ ~ ~ 1 ~ 1 ~ ~ ~ ~ 1 4 1 ~ ~ ~ 1 ~ 1 ~  ~cll!Jn15l!11# 

oiwir~~~nsl?duayninlh q ijd~udrmou-iiu 7 rumuimga4h (absorp) diuwCqni~ 

l6uoiwirl4idldumdomwioldudilwdoq ~do1#s!iqniuniuirndi'ld1#drt:lu'11~~# 

uuaosnisdeueiai~ 11Y)~lSu 3 %inlo 
2 

1. nndouIfiu3"ana (machadcd digestion) ~ilumrumms?aini~ (chewing win ' 

I 2. tnrd~uIfiu3"amd (chemical digestion) l~uniadauoiwi~lmaoi$uniafii~i~ 

I .a -2' 
enzymatic substance) 'l#11n &m nrmmb ~iwird?u~w~u~gfl~~drnniw~mu~%u 



3. niqdaulmup3unib (microbial digestion) ~ f l ~ n i r d ~ u ~ i ~ i r ~ ~ u ~ i ~ u p ~ u w ~ 6  
r .2 1 tmztdrTfiGa dqniriosdrwuuin1unrztwiz~tuuuoq~fialnu7loo ~u' ldd~tmzdi ' l~~qj  

uoafiinrztwinlu? tbu h da 16 tmzqm Ct i i~oi~ i rn~iui j ldo~u~~ taudo~u~r~ndo~ 

tflunra'luriurztnu (volatile fatty acid) tbu fl5ro:%fl (acetic acid) n5dwrw'l~h 

(propionic acid) tmarnraih!i?n (butyric acid) ~ ~ u # u  d~ii~m~il.~~iiirnu"i'ld14d5rlur6 

'l6vio'ld 

v 

6.2.1 chdw (enzyme) 

maltase c12011 + q0 C6H1206 

' Maltose glucose ' 

n. ~ i d o u u r i d u  3 rmhd 1 iis 
I. niilu'la~nwr (urboayamse) 1flu~idou~b~udosoinirw7nnifiu- 

'lal~lcr ' lh6  inuiiiu (ptyalin) ordtnn (amylase) rmrn (SU-e) ItfWllfifl (lactow) 

Ll~zUO~lfiPI (maltase) 

2. TJILW @roteinase) ~ ~ 6 ~ 0 u C f ~ a u ~ o u o i n i ~ w ~ n t ~ r ~ u  ~tl/qliIu 2 

wm#o 

2.1. ~ ideu~deuhunai~1u~noaue~~d~#u liunii duladdfimn 

(endopeptidase) I ~ U  d d s ~  (pepsin) M ? N ~ U  (trypsin) tm:'lnbniwQu (chyrnotryppin) 



2.2. ~ i d ~ u i d ~ u h ~  JPI~TUI~~PUQ~T~' I~~M liunji iJnlnddiilcln 

(exopeptidase) ldu f i lhon~ldd8lc l f l  (carboxypeptidase) dou~~~i:II?udniut~~~npntdrW~~ 
a 4 Cfiinjlmihonanonr: (bee carboxy~ p u p )  ~ z u ' ~ ~ l d d 8 l ~  (aminopeptidase) d o u l ~ ~ i :  

dd ' d~udmuuo~bmt)ntdr6~nun~~o:u'Iu5na: (free amino p u p )  IFIIJJRIRII (dipeptidase) 

doukdd1nR' (dipeptide)  18 ~ c l ~ r u ' t u  2 bmpn 

3. kiam'Ion!slsainanr (diestrase W!Q estenm) lJu~idou8hu 

douoinim?nlu& 18ld lnldn (lipme) 



Innkno5n'nun:nr~nolanoiin (glycocholic acid lm: taurocholic acid) uon~ind$qdr:nou 
h 

#3tI bile pigment 88 biliverdin lllldbilirubh gad~~llulQlflm5$~~flnl~$~ (heme) ~ U A ~ F I  

do~clma $1~ii0l6unnocrnmom n r ~ h a h  lm: nirli?on (much) ~ 6 u h  ~ i i i d i w $ i s  

hudiunmwumo1~1~lX~6~d1~~~~:~~ud1lfliu'0d~~mni~lu~dn1ricua~u (emulsion) 
2 d s  I 9.Y d c~uwun~?~wo1nuidau1n~dndiaiu~#ntm3nuu cm:nr:{unirdi.ciuuoadidou~ncdn 

mr~mdi~uo~cl~iiiin3uqutmu~o+tuunnoii~ntm~n~u (cholecystokinin) ~ $ 4 ~ l ~ d l l # i 6 n  

d-~utfu / 

n~~~nu6hisu'Yti iuusqIm 

6.3.2 6JdQu (pancreas) d i u i u d ~ u l ~ ~ d ~ u u ~ ~ m ~ ~ ~ ~ ~ r ~ ~ ~ ~ d i ~ # ~ i f n m o u u ~  
u d ,  ,Y 

r iudauduiqioalv io (exocrine gland) cmrioul f j ia (endocrine gland) diwuinwnmn~ 
rr s ol) 

didou~,:~ofiuu &doutiniuiudadun llwulnrumnju (pancreatic juice) dt'hJ&di'Ld'dn 

mou#ulmuni.r pancreatic duct cdodoullda IJT~u '  ~m:luCu didau~indiuiudou3n'n~fu: 

19uciwln ldoaem~'lun1iuolum ~dodiunniwnr~uwo1~1r~innr:cwi: hdeu lda8u 

r i n b d a u i i  3 Y C R ~  niwGu lnluli?w$u ~cm:miuonBddRi~n ~RUM?WGUQZQ~~U 

qdniwGlulau 'ln~miw~uus:o~~yd~n'1an?w~~uttu ~mrni~uonilddSc~n~::o~'Iu~d 
d r ldraiiuon3cdd1mn d~~:iisoi~uuein61l#~nnno c6uma~rlnlumcn:~idoun?w~ulop 

ainr:{ulXorjlu~dfii;~iul# (active) ~I(~OJIU~~WOI~#U&U~~O lncdn i m : ~ ~ d ~ u n i f i u -  

lsrrm~er~in#udau~o o:iimn 

d i n  mrliiu ~ l o ' l # n $ u o i ~ i ~  nauqulmur:uudr:m~~ml~f i  



2. n3n3r(jwlAclsoiluuI pormone stimulation) soilrudnfitdqm 

rl?uuoadi'l#i~nn~u#u i?o sofia~u9d& (secretin) dinfli~n~r~ul#fiudouu'uuo~ 

innqln q ~ ~ ~ i a l # a # u u o ~ ' l u n i i u o ~ u m ~ ~  iwid~idouhuaanai imrcloiiiinblniiu 

(cholecystoldnin, CCK) nio iiwuni~oIaiiu (pmcreozpin, PZ) dinfli?! nrr {ufiuiudaul# 

iuIwrlouIa6 ( p r o )  11nr6idoudu 7 lfildlu panmatic juice lmrnrrtfjuI~p46iiin. 
i *, 
L '? 

ri?dbou~iloanai#~u 

~ ~ n r i n d f i ~ d ~ ~ & ~ f i 4 ~ ~ f l ~ ~ 5 ~ ~ 5 ~  (insulin) rinn~aianfio5nnood- 

llnrlnoisiud (Islets of Langerhans) ~ l ~ ~ ~ o ~ ~ u ~ h u ~ n ~ i T t : ~ ~ ~ ~ 4 ~ 1 ~ 1 ( & d r r 1 u ' I I d ~ l n  
u 

u ' l f l i ~  (sugar metabolism) l ~ f l ~ ~ l l f l l 8 0 R  
\ 

d 1 
6.3.3 8131 (spleen) lf lu8llun~u~moma~.~d1~u~~d3~~nt ~fludli;i~lndn 

6.4 TlldId81~13 (digestive t n c t  M% gastrointestinal tract W% GI tract) 
' d  2 

~ 1 4 l ~ ~ 8 7 M 1 ~ 1 8 ~ d 3 ~ ~ ~ 4 ~ 1 4 ~ 1 ~ ~ ~ 1 ~ 7 ~ ~ 1 ~  ~~84llddln~~0'4n31~~u'n dfifl'LltI!r 
4 a w  1 9 ~ r i ~ u i ? ~ f i 4 h ~ 1 ~ ~ # 3 ~ d ~ +  (mucous membrane) a~ann~arl8u~flonlinr8~niu~# 

s 
l d ~ d : o i l o 4 f i ~ d ~ # n 1 4 l ~ ~ ~ l ~ l ~ ~ n ~ ~ ~ # 3 ~ ~ 1 d ~ ~ ~ ~ ~ ~ ~ l ~ 4  hai~l~uoi~iruisflourrd$o~ 

2 lilmuo46doudi4ui9ino~u3rri3udu q triu nnbdou uonnnuoTmrni~lR'uoi~irui4 

d~u&drioa~1dou~4o~ ~&wiicl6dauocnaidoir~inir~~nt:~~u1unirnn'~ir'u rhI#oinir . 

mn'ou'lhr~m ~mrui~chuuo~ni~~~uoi~ir~rddn~tI!rw'~m dohucJ~60iniriQn 

dourlh 

u d 
1. m14laU~1~13afi?"3Zl~lrld~3 (monogastric digestive system) r~~<dirruu 

n i ~ ~ ~ u o i ~ i r l ~ u # r i  ynr ti L d n  yliu nu? l?IuAu 
u d 

2. (1~ll~u81~13a(nn3~Lwlt:33~ (ruminant digestive system) ~ < t i i r r u ~ n i a  
K ~Zuoiniruuuu I# l r r i  Ifi nsrbs rrwr ilnr r?Iu#u 



1. din (month) ~hntdud~udiuoiwir ~udinudqm fli 11~zh<n~rir . r?u8 
2 

Ruhuu~mu+aoiwir dit#olwin~mndu&li~n q l u  diniidoudniu (salivary &da 

~iniuoonuihu1uni~ufi~~nznirdouoiwir ludin'ln1d~flu 'liiink ~~djistaudin (beak) 

diwiu~noi~ir~#i lho ji~ud~unpnmho~wirn"u~iniu~n'oazfi~ndonirndu b6muuoa 

~?nrzmiz1du?un3uh#m$uiu'11u'fi IJU iii uu? qtiu llnrnszdiu rrii~idoulnuiiiu 
4 '  d 

(ptydin H% salivary aamylw) auwkuiainsiouaifrl (parotid gland) i?qnsr~unni.r 
d d  ~ ~ o d i ~ d o u  J~ud~u~~du1#nniu1~u~ifiin~finam?~1~nzuonfmtl d?u~u#m$nrz~wit:r?u 

Y 

~iniu'liii&dou a m y i w  ~ldiilndd~adou'luu'uaiu~u q 'l#fiiu 

starch amylase dextrin amylase 

r 2  I 2 #m~~nu~raouozijniruuonoinir (regurgitation) ~~nui~nu~1~uiu4iu LJU mou 
2 I wnuAi ~~f i~~ouc~iuducwt~ i iu~ ' f i  q IIII~ROU~~IP~U fiun 1fiu11004 (mnimtion ~ i o  

cl Y 

cudding) ~ ~ ~ U ~ Q ~ ~ ~ ~ ~ ~ ~ ~ ~ U ~ A U ~ ~ ~ U W ~ ~ ~ ~ L L ~ Q ~ ~ ~ { U U ~ ~ ~ ~ ~ ~ ~ ~ U ~ ~ ~ W ~ ' J ~ ~ ~ U  &Ju 
rcl I #ioiwirii~ud?uuo4oiwirwuiuw~ou 0zld~uranrz{uwo~~zJii1##m?~nu?~oo4 mr 

I 2 l i iu~~oou~z~u~~drldmi~'~~u'f i#m$~~nz'~~u'~uooiwir  Xioiwir~uiclaul~oj~~aziido1~ 
r Y I  2 I u i n ~ z ~ ~ ~ u ~ i o o ~ u i u  nirlnu?1oo4aiwiruo4#fi$nrziwizrauornqnin#ifiujiniu~i~# 

oiwir~udu nn'ulfiiu unrhudosriun~rliifih . (mtifoaming) &du~mdil##m<liifi 

81nlr#o48Fl (bloat ~ 9 6  tempany) 1# 
4 I 

2. H(IOAI)IHI~ (esophagus) iiludouiu~ourrw4i4dinkunrz~wir iinhwuood 
I sou q ~ i ~ i ~ 0 ~ d & ~ n ~ f i ~ i ~ 1 5 i i l 4 d n ~ ~ ' l ~ i r :  kunirduifiii?uo~n#i~~uo~gunofi q n#iu 

pnndu diwiuiirz~wnn~dnr~'~wiztfiumr.~ Iu~c inna~o iw i r~udn iu~zuu iu~~~on~gu  
4 ~dnrzdiz liun mzmir% (clap) ~flud~oiuiriianri? ao~#oiwirdouri?#auli'iniu~ 

w d m  npnmhui&llddin ~mzuau~idounn din&ifiuin'u oiwirui~audoun rruzt?nidai~ir 
d' d d ozodIunrzaizGn uuod~uuuifiao.roi~ir d?rnaoi~irdiiu imzdiuiaoiwimodlunu 

, 
# d l  

3. n3ziwizom13 (stomach) nrrmizoiwiruo4#m jc.i inuou~in~~nduoi~ir 
s ir n r z m i z o i w i ~ u a t ~ ~ d n ~ ' ~ ~ u ~ u ~ d ~ i ~ ~ ~ n z u u i f i n ? i ~ p ~ t m n d i ~ n ' u  nirnth6dau1u 

2 
n r : a i z ~ ~ u w n ~ ~ n m m r r { ~ n i ~ d r r ~ i n ~ i n n ~ r ~ o ~ ~ ~ u  nr'l~ndu nirinu? nirntu tml: 

d 



* d '  d maucnusi?uoanr:m~t: diuiadidodd~#~wda~nouuoa ~ i d o u n ~ d a o o n u i u u o ~ n ' ~ ' ~ ~ ~ ' ~  
A '- 

uoaoiHir n ~ r d i f u u o i ~ ~ r k d i l . X d ' b ~ ~ d ~ r i o u l u n a r ~ ~ ~ r b ; o a d s ' ~ ~ ~ m ~ ~ l d u  kd 
n1rdiiuuai~irii~~dm3rldituu~d1an~r:n'~~'~ lWrirorrii~~nanni~do'~~a~dn'u iwn 

nr:nudoniadou diuia&~aaCI~#aoonu~~u~mi~riuia 10-30 Tim qnrdrnlia 7-15 

d dam 
3.1 nr~rmt.ei??ira%.rqm 7n~nunumnuqdr:uiat 8 &r ~hvat:li!Iuclathn 

9 d l  i i~u~nuouoi~~r~mrr~udw'noi~~rdn 'u~~~~d i i oawk i idodd~u (pepsin) llnrnrcl 

1) esophageal region ~ U ~ ? U ~ ~ ~ ( ~ U H E I Q R Q I H I ~  iiuuimlfln ~~i?douwi?m 
Y 

u"1dou 

2) cardiac gland region i i ! I ~ I / ~ u d ~ u ~ i ~ l ~ q j  iri~dou~~m6dou ipiiidau- 
A a m q  4 i7udilflon (viscous mucous) .raunnm~dudio mor;?utmiiounrrai: d i l l n d u n r c l  

nclna &dosddQu (pepsin) ~a~dnuimJ( i~ ia~r8uuoani .~~~uoi~ ia  tdaanndiiou 

ddQu~rdiaiu'lP~da PH drnuia 2 
dam 1 

3) fhndua gland r ~ o n ~ ~ ~ ~ d a ~ n u m ~ ~ w & n r ~ ~ n n ' o  P~~:d3u~ld~uu~id00 

ddQulu~duoadJQlu~ou (pepsinopen) l W ~ l d d Q ~ l ~ ~ d C ( f i 1 ~ 1 ~ 0 t i ~ ~ l d ~ 3 ~ l X  
Y 

-- - 
4) pyloric gland region dud?ud%ouw~m J ~ ~ Q U  I~I~QO~P~SR& 8"" 

~mnnslin@ (gastric juice) Bhvarlmduldon i%~#oadou AH dr:uitu 1-2 dr:nouXau 

lddlu l~uu'u (rennin) ( ~ ~ Q W I L ~ U ~ ~ % U W U )  ltd~ld~d~d 

llhWu Qnnfia&ui~uldIdd3~~lou d u  zymogen l ~~d ldd ia iu  (inactive 

form) orQnnrr~u~c luna~~n~o~fo~3u 'u~oa~d~~u~dd~u (autoeataysis) lu~dn' i~ iu l6 
1 

(active f o r )  ddQudi~u*ild d a u d a u f d l u l 8 u u i c l ~ ~ n ~ a ~ ~ u l d r ~ l ~ n  (pmteose) ~ f o  
j 
J 
? ddlmu (peptone) wfolddlnd (pepti&) d i n i $ ~ ~ ~ ~ ~ d ~ ~ ~ ~ u n n i w ~ ~ u n ~ c l  p~ 2 
3 

5 
51. pepsinogen HCL , 
2 

pepsin 

pepsin 
L 

protein. pepsin proteose H ~ Q  peptone H% pepti& 



'lalda wSneinndmi: ~ldldotainnrzmiriianiw~gunr~ dilfladnrlinir 
d Y dau'lu&l(imnuou ~da~aindinirdoul~"Rtu'oo~l~nniw~~udi~ 

nuQu tgui~douiyurnn~uqn~nid~tqfiuu d~a~il f ldr8ulu~iua.n 

mznau~~uflou (curd H ~ Q  c l d  lfium~iuri?riulmnbua dildlminbouC(diunrzaiz4inq 

i~ul~dju~iaarndouldr~u ' l#u indu ~iaiu'l##l~aad~unniw~gunr~ p~ es 

casein rennin + ca' calcium paracaseinate - 

3.2 naa~~iz~i~iau~q'lr i  if 2 dqun'o 

I) nazllnamd @roventrIculu~) rh~Jida3ounrzaizro~dpllinrz1r~iz 

duqd-a'ld 
X 

2) i u  (gizzard) adhainnrzaizoit dui~un~wluo~umu'o?u iquld$ 
a X d s  v 

ri~~uufidousi~irl#nz~dufint ~ ~ ~ n i r ~ w ~ w ~ n w ~ ~ ~ ~ ~ i ~ i r d ~ l # ~ i L i ~ u ~ i n n r z ~ w i z ~ ? t  

~iaimdouoinir'l(iii n i n n i a f l ~ u n r ~ ~ n ~ l u o i ~ i r ~ ~ d i l ~ n i r u ~ ~ ~ n ~ n i ~ d ~ u o i ~ i r i i  
-2 A' drzi?n?nirruauu niriinr~filudu~~ior'lridi~guu'n ~ldwuii~?ulumrdouoi~ir~udfi 



3.3 mrmiru.ue~lin3rmir3au Guuim1~qjdazuicu7~ ~do6$usiUo.jdoi0~Jio.j 

lmuod%wJ~dici?#iu#iu oir$urin~lnraf! 78 ru&naz~nft.jnaiu (pelvic) id~oonlflu 

4 Piau 

1) n3zlw1rllUUH~ef!1 (rumen nie  pouch) iflunrziwirriaud I ii 
i naia~uinniinazmirdauou 7 IulnGnaiupdanlia 150 Bra Gninrcumiululwdou 

#idfa 18usjudu (papillae) o o n ~ i  d i ~ d i d n ~ n ~ n X ~ ~ m z ~ m ~ u ~ ~ i a o i w i a  lrmrzlwizgluuii 

n n ~ w ~ b o d o n i ~ d i ~ i u u o . j ~ ~ u n ~ ~ ~ u n ~ a ~ i a u d o u o ~ w ~ a f u ~ ~ n ~ w ~ ~ o ~ n ~ a o o n ~ ~ r u  dilX~n"m 

mmindou (fermentation) pn'unihzdin~adoarnadofu dodduui9unamlu~uaz~wud 

clAicz41ldl#dazluau?l# nr:~wizdlJGmrw&6doo 

2,) f i 3 W l l r ~ 4 d 4  (reticulum n% honey r m b  H% bllnd pouch) l9u 

nrzmizdaud 2 i?~nvolzduwm~dsun~iu~'.jd.j ajhundinrrlwiqluu nrznnqluu 
J ~mznazmizkw~Mlk~unn'uodi.jp~u~anr" l~iuquii~i.nuvii.jfiuuiiEu GWAL q i u  lion 

reticulo nunen fold di~#~~~o~niufunaz~wiz~. j~~o. jdau~ri iu~no"~n'u~#odi . j~~~az &air 
w J licmnaz~wiz~~uu~mznaz~wiza~w.ja~un'u~i ruminoreticulurn 1178 reticulonunen diwdid 

9  i 2 # h u f u n i ~ & ~ o u w q l i ~ w o ~ u o n ~ ~ n n i ~ ~ u ~ ~ o o . j  dau6uoi~1aidoua~a~1d~~u1mfwqj 
i dl J' knXuldnazlwiz~iuu imzdliouoi~ia~i?uuimii;ni~1n~unr~~du'.jnazi~iz~ 3 nazmizu 

24 a  
~Jiiniawhiiciou adiimarli.jiuua.j~iiunii Xnvcuzniuluuo~riaz~wizur~u 2 dauiia 
riaurii.jduuonnna (liquid phase) i l n ~ ~ ~ l H l a ~ ~ i ~ ~ m l l ~ a u ~ ~ u ~ ~  dauuu~oiwi$$uHuiu 

r J nouoddu ~wuouu~d~8udi1.jdiws'uuaa~n"1o11d~n'm~ur1nn1a~o~'ndouo1w1a dnZn"io11 

rzb~~na:uiuoanbunia~ao (eructation 1178 belching) ~~ldu~urzdil#floI<ln'moinia 

8osbhrmzoliul# 
d 

3) m z n z c n u ~ n ~ u  (orna~rnrn nPe rnanyp~ies) i8unaziwizdaun 3 G 
Xnvcuz19uniiu q daznicu 90-190 niiu uuimniiucz'lddiriu liu.jiun'uoii.jwui~vriw 

# d-. da~i~uwuwwa d1wdliumu$olwladl9uXoulXwnan&a 1dori.jld8.jnrzmizdaud 4 
'2 ta ad9 d 9  

namizu~umawiini id~u oit~rnadi.jiuuor~n'unauui.j~anu~u 



d  
4) nasi~lzii'# (abomasum ?l% true stomach) ig~nlri~l%d3~?I 4 - did 

d  d O Y 1 d  dl nsriwize3q d8nwazmilounsztwirvo~dfiin~riwizie\ua uuiuouwn%?~~uuainwU'~vo~ 
.r dd nrrnrizioa finmwdrmr. r(iiunrunaiainnrzi~izn~adauiirnd~~aifiu~iir idornk 

nrzairii4iergndouteru~idoui(niui~uafiil~ru rlilfl6~iroi~irbtii~niu#miniuir~ 

claCdildl#drzlunilX 

4. d1?8dn(sauninteatine) ( a  n t s n )  ifiudouiaain luqnruiadrraiol 16 iafir IAuia 

drraiol 62 d dil#i#ntiljd!lu 3 daufio Q~QGU'U (duodenum) 19pGr (iajunum) 6inz 

' !oiiua (ileum) lulddi~#i6ndau~~oGu'aezvfiidu~dda (duodenal loop) %fiudou~ffira 
Y 

nmadaa uit~olln~riunrmrozd(nio~~i1fivoadidouddaai~in~ildouiinzdi~oin~a~i~ 
dn o, 

fiuniodji ' I~ iao r ngnu gloGlu (diverticulum duodieni) dil#1dn~ii~di~d16~lunif do" 
d .rn oi~irimz~fiboinirddouiidat4ildlur'ianiu ido~cin~fidil#innaanln (villi) duoon 

4' d- dl riainmu doi~awun~~lumr~fi~albiainvudr~uiol 600 id1 nicllurou 7 inlnrr 
d . r Y  

dr:nau~auidui~fidouitnti#u~ii~~oaainaiu nioludilbna~idounniuvu"mrfae1n 

doavoadil#i#nioa ~idduemfiudou unrh~nniiu lultil#idnwCjinlnd'1rn~116au 

inn' 2 nil.fio 6'irrsniiddwab (absorptive cells) ~(k68~8?l igab (gobkt cells) b.~18n- 
9 d d  tirlCradazodrzniiain'In $i~uinmsariunndouii.rlznirq~9~1 niuluii.'ouniwnbor(- 

hbil8~fJu (crypt of Lieberhhn) $kN&$lhPI#gl#~i#~!?l8"~~1 (s"ccus enterlcus) d5:fl0~ 

hu$idowiir 7 hadoao~~ir~drbiu niflulsifirsl unrlvrirr l6iiri dumohlniun 

(enterokinase) lfiiddzifin orau~ddii l~n ymm aanifin ibnnmn (lul6lJii) imz'lnidn 



dau~eu~m6~~P'~zu~sn8~~u5z~~19~uv8ww'd~l(a~6;  mu~u~douululuo~n (brunnerls 
9 4 9  

gland) iinuinwnslJ1r80n (mumus) i a u 1 u n i s n d ~ ~ u ~ ~ ~ z f l o ~ n ' u l i 1 ~ ~ ~ 1 d ~ d n ~ ~ u  
dd id Cumriuainnr~miio doud~oiwiisliidou ~mnnoynliuuoaialnaziiw~id 

d - 4  d d l d  a h  (Cu(aoww'd$l(an&mzilouiin~(aaa) ~wormunl(annminniu~~n~nqfio 
d a 4 4  a:Gwujtm~dau~owwn~nuu~(ann' (epithelium cell) M ~ R ~ ~ ~ ~ U I # ~ U ~ ~ R I Q I Q  

B riuqo~isz~mzilnmaz ludauCu(aonw'd~lma"ozd9ulms~1ouiia; (mitrocondria) uin (a9 

~~uunn'an k~iuunzd~oul~w n i d n  im.'~& (endoplasmic recticulum) uin dduC/ 
4 diniuniskmsir~ldrflu nimAi l iou~uf i i l~ i i in~~~du io~u"o~~ iaz~duu inuun~~~ in  

Y I 
4 9 d 

n'ueinis riidouozud~uib~uinnq~~u~a~ 1-2 ~a'bu~nR'9oin~uoinis~~nznn'~~inn'u 
I 

ainis 8 

4 4  w dauiidilciea~in#udew fian imw6cl~anclpa (pancreatic juices) l#ld nin4u 

lnfun?wSu ni&onl~dd.'r~a lnrdn ~inzezu"mn ~dedoue~nisldrflu nifiularmrm 
4 a llnzluah uonQinuuauUim ~ ~ ~ ~ ~ ~ ~ n l i ) l l ~ a d ~ l d i i ; u 9 . % % u ~ ~ ~ i i A o u d ~ l d u ' ~ d i l # ~ d n  

~doJauds'flaniw ~ 1 n 1 ~ l w ' ~ ~ u d 1 ~ ~ ~ n z 3 a ~ ~ 1 l ~ ~ o J ' u l u ~ 1 n 1 s ~ ~ m n ~ a ~ ~ u a 1 s ~ 1 ~ a u n o u  
Y o  I 4 

(emulsion) ~Hlaln~iuoulndadouluoJ'ul~nzfianuu 

ninaw duiidouwiisleiniYudou au '~dut~ddf t l~n  (endopeptidare) ~ z d o u  
dd I ~uazddln~noy#iulwlu~n~n Qnw$~oonu~~uadniw31u~~u 19u proenzyme l u ~ d l d  

i i ~ i u  ~mz~nnrz~u~~uaof iuu~ inn ' i~d~dnf io  idumolsln~unirnz~idouyI?w~u~o~ 14 
oilu~ddiatul# (active) i;ldoouniSuadouw'unzlddlnims9n~uni~uon3 (carboxyl 

group) ~o~ns~~zP lu lnQu11nzn~~oz3 luo i~ t i iu  

trypsinogen bypsin trypsin ______, 
I ~ l u ~ i r p j w  duiidouwli~lsin$udou aii~i8ul~lddftlRn ordouGunzddlni 

slstfl~unl~uon~nuo9oz'1rui~n~zu'~ullo~~ (aromatic amino acid) I k l d  ~Y(iinoznliiu . 

unzlnlrQu Qnn$~oonui luldInlu~3~41u~~u 4~~nnrz{ulmu&tjouniaeu 

chymotrypsinogen trypsin chymotrypsin - 
































