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Renner (1965), Tancharoenrat et al. (2014) %2 % (2017) =% 3# »
7% AR HSojcg k2 3 &30 o Hurwitz eral. (1973) 45 4 0t
Ho et o A Y S ET R ER T ALY E Y sk

2 Wi o BEARAE 4 0 FpEL P 275 fF 7 £ (Hulan and Bird,

1972) % £ i » "25% 7 & (Lindsay et al., 1969) “g4» 9% 3 £ 2.
Bi4em$F o RHF2ART i E4TF - Hondaer al. (2009) i
B A B 10% PF o190 pd#s ks A RFrravhz A B i
d 7Y RT3 % A o Bootheral (1961a,b) f* 5% < &
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7

AR KR 0 B g vmps (essential fatty acid, EFA) 5 ‘a4F# 4

MR AR A L F T ot (45 2014) .
- N LERV RSP~

gk & & 5 ¥ B i4 (saponifiable) % 7 ¥ & i

(unsapoifiable) & < R4 o ¥ & b x ¥ 4 L (1) f§ H 759 (simple
lipids ) : #q %5 & Hv— e s » X L= feH @ fig (triglyceride) & ¢ 455
5% (neutral fat )» 5 P59 %#fa 2. % 7 (-COOH ) £2 4 /4 4 fig & (-CH,OH)
#7355 2_fig i (esters) > ¢ 7 %5 (fat)~ 7 (oil) 2 "8 (wax)> @ ¥ &
ARG EAS e AREEAE N (2)4 £ 5% (compound lipids) -
i A HeE- Ay 75 B T AR ¢ 7 o F2 My
#=v F (lipoproteins ) ~ 7 FE#E 2 fE*g (glycolipids ) ~ 7 BHFA I 2 Fi ¥y
(phospholipids ) %2 7 #¥ G uf tepg 2. 4 (58 #; (sphigolipids)e @ 7
B LIReSFLRTA P e a2 B~ S FH PR (steroids) ~ P&

R H A R A o
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N PO VR BL 2 A BE
P psis G2 pe (carboxylicacid) » 2 & o g s KfRism A4 o
(ER AT Vo R R o A

RpLE 4T FAE2 G BV BP9 RE A 5 A {oigihfk (saturated
fatty acid, SFA) # # & {r?3"%p& (unsaturated fatty acid, USFA) - & -
PoRL LR G 4B RRBT R R S H 4 2 o AR R) ARt d 4a
PREMZFE - B 2 e gAY B - BRAAGE
% 4¢frfyisEL (monounsaturated fatty acid, MUSFA) ; & & 3 — & 14
bz BRI G 57 &pfera SAEL (polyunsaturated fatty acid,

PUSFA) -

RpglL LR F & 0 F A L P 4# (straigt-chain) 2 X 4&
(branched-chain) #5350 o B 48796 H th i3 3t p R A7 - @ L4a
PR iRpL 503 TR N F (Sasser, 1990) o

R ABY RS F 0 T S AREE 6 T F 5Bl R
(short-chain fatty acid, SCFA) » 4r2 B ~ f f& ~ 7 f& > T3 Bhi& i<
2RI X flz S Mg AE (volatile fatty acids; VFA) 5 s #ic
i3 61 12F 5 ¥ 48759 (medium-chain fatty acid, MCFA) > @
B H F AR AR > FIRAAREMET AR R o B BEIRE 0 L B

A

ek ok

feak
B
o

Mg s BBt 12 0 P L E4aRsps (long-



chain fatty acid, LCFA) » p 28 % ? 5 fade 7 P95k > K3 (4R

B OFBAAILE 0 B ELRGE o Aoy B A RE T 5 R FR - 3 e

X!

PRI FIERE N o RAGEES S BEET R -

fl
=
e

T~ LR VRSN L I WS
)

Paimev KR B4 A% R i o S 275 f+ (lingual lipase) ~ %
273 % (gastric lipase) % % j27; /% (pancreatic lipase) %-47-Kf% (¥
oo Fifs o ERLE BEN ESH AL § R B KRR
Y e
1. f#rqps
(1) g

FRPaprfAsE R 5 o RGBS o dodk 1 AT o iR Al
% L 2 dp % iy vpfis (preduodenal lipase) “7-k f# o s i~ - 4y
oo Lo dp SRR ER A B ORRINE > G2 F PR d g B v e
(4o 2P s 2 5 27 %) ¢ LB 2% 5 2 »2% (Mu and Hoy,
2004) -

a. L - ;}F] R TRER i
CR RNV ARE N SN F AR R A I R N i L I

(diacylglycerols, DG) % #*3t%;%»#: (free fatty acid, FFA) » = 2% s %



%1 fRr 2 fAT

Table 1. Species of lipase

Type Optimum pH sn- References
Mammalian

Lingual lipase 4.5-5.5 sn-3>1 Mu and Hoy, 2004

Gastric lipase 4.5-5.5 sn-3>1 Mu and Hoy, 2004

Pancreatic lipase 6.5-8.5 sn-1, 3 Borgstrom and Brockman, 1984

Lipoprotein lipase 8-9 sn-1>3 Borgstrom and Brockman, 1984
Poultry

Pancreatic lipase 6.5-8.5 sn-1, 3 Borgstrom and Brockman, 1984
Plant

Wheat 7.5-8.0 sn-1, 3 Tavener et al., 1972

Oat 7.4 sn-1, 2, 3* Berner and Hammod, 1970
Fungal

Aspergillus niger 2.2-6.8 sn-1, 3 Okumura et al., 1976

Geotrichum candidum 4.2-9.8 sn-1,2,3  Okumura et al., 1976
Bacterial

Candida antarctica A 7.44-7.45 sn-2>1,3 Rogalska et al., 1993

Pseudomonas aemginosa 5.0-10.5 sn-1 Rogalska et al., 1993

Candida antarctica B 7-10 sn-3 Rogalska et al., 1993

‘It hydrolyzes triglyceride, but does not hydrolyze mono- or diglyceride.



RRETAEE R AT At 42 K2 B R+ (sn-3) 0 A A5 1, 2-
BpsH ¥ iy (Hamosh and Scow, 1973; Mu and Hoy, 2004; Paltauf et
al., 1974) -

SR gped = fﬁljﬁ'pa\ » (Field and Scow, 1983) » @ & f#";fsd 3

ABSEAT 4 % (Hamosh, 1990) - b & f& 27 fis 2 B M4 X Bl fa 97 @

o+

(DeNigris et al., 1988) - ¥ # 25 = 2" e B fEiF » & § f3rgpeisid
s om g A EFE % (Muand Hoy, 2004) 5 & 55 P & &9
27 fF (Krogdahl, 1985) « 4t & fé 27 fv i pH & 422451 5.5
2_ B (Mu and Hoy, 2004) ; -k f2 %32 E 3 pH & (5.5 & 8.0) +
= @ 7 % (Hamosh and Scow, 1973) o

G Y st KR 10~30 % 0 KBRS R R K 4 T 2 FH
faz 31t WA fR7aFF (colipase) 1 & vt % Py vk flge )
W e s e g i E  (cholecystokinin, CCK) » # #q 373t =+ = 4p % { 5 4%
kf# (DiMagno et al., 1973) » § "q %7 e § 04 K fRis - i~ -+ = 4
o R dpok R A d RGE CCK ehah i i@ Pe g fos > £ 08B > 1 i

LRI R A o



oo A BKFEZEH MY HPH2ZF - 2 RS (sn-1 % sn-3)
Frgiape > m B S BAERIAELE - B 2-H Y W b
(monoglyceride, MG) °

WfigpEd B B re A 48 5 N-gh (N-terminal
domains) % C-# (C-terminal domains) (B] 1) - N =32 % &4 -
G F R M CRER R prdit o 3 AR R R
it (Jaeger and Eggert, 2002) - 5% (flap) £ %% /= it = (active site)

TR W R CR Ll ER RRA S RATIBEL

ik

% & (Hermoso et al., 1996) - i pH & = 6.5-8.5 > pH & 43t 4.0
% >4 4 &4 (Holt, 1971) -

Pg iRl sttt > FIMEB B R A hd w0 B R mid o fE i e
E2ERIREE > TWREELS SN Bk e (water-oil
interface) > @ P o F B3 > LR ER L R iE R > B R

Pa it * (Muand Hoy, 2004) o #7q A KR ie* 272 FPF > 2R
T UL ERET BT TR

WLfdrgps & 5 2 M4 R 1 (stereo-specificity) » H ¥ # 4 2-H
B b g b EALME kR ER2EMY B mE LS 1(3)-H@
Hibfg o Pl g = 2ARCKFESH B 2 PP »Ek (Mattson and

Volpenhein, 1964) o &+ hdde > ficd = A2 4 2 f3Pqfs » ¥ #-= feH
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Domain
Active Site
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C-Terminal
Domain
Colipase

Bl 1. SR e B .

Figure 1. Structure of pancreatic lipase.
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Bz 2KiEE AR o KBS Y MY AL B B
R+ 22 o fagg2td b > B9 vy s A% (Candida
antarctica A) 43 KfE sn-2 > < IR fE P fE P 45K fZ2 sn-1 2 sn-
3 (Rogalska et al., 1993) -

PR T2 ok fRA 4 0 - AL ALY (amphipathic) @ 7 H gk
MLHELREBER Ch o LS EBEP N e0 FNA5 S ek (micelle) B ORI
g s (803 - g PR i ted s
fora vhph 2 "EFERAG) 0 Mokentt B (¢ 7 "2 2 'y ) (Krogdahl,
1985) o dept > Pq B2 KjEA Y 4 € H P2 REBEEIT B B e

W 2 R G ARFR 0 A AR (£ 0 2014) -

(2) #F 7+
a. &E® * ek R

Hulan and Bird (1972) #- 14 ¥d& g2 g § > &SR §
iy 45 2 145% "5vh o %W Lz Br X o FEIR X F
(REE-R R R ot LY ERET AT AR RG R SRR CR ) ) £
PafFs e o Droretal. (1976) # 3 > % 3 iE# 3L o Y 4
15% + &b » HLfe e a it g S & v ok e 30% -

BOHLE AT 2 T B R EEE A IR e o TR R A

11



£ &34 F et % o Bucko and Kopec (1979) # 77 » + Bl ad%
SEMZ 2K 4 3 18% > HILfRr pr kRN B4 > mik-

B b F R HER R R £ RS -

b. &E® 74 Ry p=

P it 02% fRAEFV RSB A B 2 g ny it o
”;J\ SePe L 2R Fr g 2% (Polin et al., 1980) » Al-Marzooqi and Lesson
(1999) 4p i > & x4 0~ 0.214 ~ 0428 ~ 0.642 ~ 0.856 %
1.070% 2. % fZ%qf% > & 4 3 12 p#op o fpipy it X R A
Bide » Mg s BT > § BT RSB R ARPBH A LR
PABRHESEEI T pRETRMETE - RF)ZfE0pr2 ¥k p 7

LR LR E R F) CCK #7734 »CCK 3L A2 4 & R > ¢ 5%

W F o SRR en &0 T2 ina it 2 22 F]F (Meng et
al., 2004; Slominski et al., 2006) o FLILF F £ $3 4c > - = g P %
FRrgfe B AR B 4e > L ARYRE B R & B 2 fR iR AR

(Noy and Sklan, 1995; Uni et al., 1995) - Sklan (2001) #% 1 » % %

A S R

Iz fRrapE A R 0 AL A IR SR Ko
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c. &
GATA A BY o BN R A2 R AR L R A2iEd
P o o R FE S R B e 100 2 0 3 3 et B

(Robberecht et al., 1971; Grand et al., 1976) » A % % » 1 * #2

554

|

(25 shEE CCK 2 flie? A > o] B4 § 4pwenis % (Blass ef
al., 1979; Lebenthal ef al., 1980) - §gsgmdicns — % H 2 s 2 )k B
AR - BB R 4eE I F 8 i (Selleral, 1986) ¢ &
LH 0 3 21 P AR RS LKA B AR B 4 2]

I 56p # > VIR Fa bl LRI PR IL S Mg A

—~\

R RFRS DT TR E TR A BT ST

in7 £ ¢ R B2 priE 1 (Krogdahl and Sell, 1989) -
2. "Bt Pk

£ (bileacid) @ "AFMEEFwe £ 0 1 & GH L PEH
(cholic acid) ##8%t ¥ "2A% (chenodeoxycholic acid) 4 %] £ 2 & B
(taurine) # 4 et (glycine) & & @ 252 » 4oF] 2 0 J€m K ek 73 120
b e 4 (Borgstrom, 1974; Gaull and Wright, 1987) - f 7 & >
RUTRALE SRR EHRE A RE T HARREE R
Brv o MEARL L BANZ feap S A e d (bile salt) o PR e (bile

acid) 4~ % 47 %%+ B& (primary bile acids) % =t % "%+ f& (secondary
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"2 % (cholic acid) Hed 3 To-"R 25 fis
) — - ’q‘_—

‘ H Iefe (glycinoe) e S i (tauring:) (7a-dehydrox3’llase)‘

OH

0O

OH

HO™
H H e L
4 ¥*ERs (glycocholic acid) 2 & *2f (taurocholic acids) "t ¥ *£f% (deoxycholic acid )

¥
#§% 3 "5f% (chenodeoxycholic acid)
+ 1= (glycine) | 2 7 (taurine) e g To-" g

‘ C"?-":’"' v (7a—dehydroxy1ase)‘ .

% "2£f2 (lithocholic)

HO" "'OH

H VR4 § PERL LR AR 3 PERL
( glycochenodeoxycholic acid ) (taurochenodeoxycholic acid )

HOY

Bl 2. #RpAHE

Figure 2. Bile acids structure.
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bile acids) » 4= & 2 e & 5 PERLZ A% § PERL > J PREAR SOFHRE
Bl o W AA BRI o A BRI EGE X A 18 S d P To-
22 Fe (T % (7a-dehydroxylase) » # % % "2 (deoxycholic acid) %
# "&£ #s (lithocholic acid) » #* % St B & FL o "3 2 5 P > L iR
ALV Bk G RIS AR A A AT o e A
PR - ARFUIL Ry as s B P LR AR T 2 A G fF o KRB KR
»r% (Krogdahl, 1985) o X m "2 8 e & > % S 5L it g ik-KfZz A 4 »
R M RAOL IR IR (EY ) d g E KRR AL F
KA e BB Py oK 21T % (Bauer et al., 2005) - 1295 Patton
and Carey (1981) > % 4% Z "&% » Pqip2 KRR 2 SofTk-¢ X 5 1V iR
#at £ 3o % Axh o Demarne ef al. (1982) #-=~ 8U& 5 S8 > H #9g5m
2 F G AT R K 50% o

A5 N PR Bt e 2 R R > PR R T ARE TR, OB ER
(critical micellar concentration, CMC) » - ¥ A5 = ¥k o At et » %

Rk
r'?iiﬁ/

n»

ed @2 CMC 5 2mMo @ A4p » F1F i 5 o) iR
BE R W2 A 2 CMC % 075 2 1 mM (Holt, 1971) « -
Ak Y rEm 2 ERA AT kR RBFR UL BT
e3R8z @ 5 “7% - (Bauer et al., 2005) -
Northfield and McColl (1973) % Heaton (1985) 45 1 » & {6 "2 %
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Bl EREAGY L FoHBER NS 1SmM o R

BRAEMEL 6mMo 2% kR G 10mM i (s Fla B

e BR" 52 4mM o

(1) #E7
a. &Y 2 PRk R

e e X Pl e = 2 34 47 o Lindsay et al. (1969) 45 1 4
PRk R HE > FIfR R PREER RS E opEt 2
Ao detppr® 150 FH AR RS 15% I i - A A SRS
oo 17T Pt oGz R N AR ET Y ERERE R
20% > ZimF B RIPERmE R E K 10% o 3t A K S5 AEY A B3
~ 2 PRRE 2 B-5 FPE (B-sitosterol) 0 25 % 0.5% > Hi4c K T ¢ R

BER 8l 2 20% 0 frE b o ’J\“ FfGER o Y BN A LT Y
PERER 2 R F) 0 VoA bR A 2 MR R 2 & e (Sklan
etal., 1974) -

AR E S RS P L R AR
Eitixst@m o gAMLz &S F 2l AR R SYH
PR RRRO AR 2 "R R > H AR B ehrforg R 4 2 i £ 11
*oar i - 3k 3 (Boyd and Edwards, 1967; Cole et al., 1982) -

B ET € E MR B 4t v 9k 2w d (Hazelwood, 1967) o
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b. &3&Y i 4o r?;_“_

R SRk A 3 - R SR B
Fengler etal. (1988) 45 1 » ** fdefiif 4o " B ¥ s L #2032 4]
oo 3FRHL > AEY ARG RS ERESE TN E

15% > Zx4e il & P88 0.25% > A& %H)icd 3¢

NFED

HifF R EH 12%

LR g 2% A&

V\ J
ﬂ\—k

¥rerforigispe Clo: 0 %
C18: 0 z_ w4z (Kussaibati et al., 1982a) - Gomez and Polin (1976) #

T AHY te 0.05% BT cE 2 WML 8% L4

ij_%.:o

c. ##

BEZSEECEIRE =15 U ELZE R R S = & - g
% (Jinetal., 1998) - Freeman (1976) B2 2 5@ g spd 1 Fde 3
8 Wbz it 22 it FEFHH T 8 FW ) ER S BR
2 S n g A% 1 HEE S 2 G B R
Scheele (1983) 4n d1 » 8 ¥ #k 3 4L » H Ao g im jf i Fogr
A4 > ® OB 4 Bt o Serafin and Nesheim (1970) v #4 + & 2
PRAEIL A B 2 L2 6 FR LR PE S ki AT

B 2 A 6 GRNEEB I ERPT a kS X BEETA



B A RE o RTA STEY PR i M E A 2 R RS “h
R g Vi it 2 A o PR 2 G E M A X

(Watkins et al., 1973) » it % 77 2 4 5 $43vE 8 2 £ w3 it 4

(Little and Lester, 1978; Lester, 1979) -

(=) =iz
R fREA Y 0 BERE D AR wie ST 0 B O R
FRER KA AR e N2 kR L o B L2 A
A% F flmre B g iap R & v F (fatty acid binding protein;
FABP) » & # z-3-v B (z-protein) » & B & RAfr4 » ¥ Pif -y
FkfgAayF 2 ) e 274 fqit i¥*% (re-esterification)

7 +F 5477 dp 1 (Hurwitz et al.,1973; Whitehead and Fisher, 1975) » 7 %

\

R 1A R e R AR NN L el R RETEE o o g

ETRS
Baes)

£ &0 o Sklanetal. (1979) 4 » ARG L - e ST fl > ey ¥

s A Fp e epap P 9 iy (7 ernf % (Ogeno and Ikeda, 1974) - Dziuk and Duke

=)

(1972) BLARE] - VLY e B P E T HIAE 2 T 4 = o
Sklan et al. (1974) = BLEF] > "2 B &4 = 1% & 3 % 4k B i

23 EST o P A BN R T F AP o A {8 A G RIY A
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i o LELRI g5 E 2% 5 0 Rafe R 2 38z (Sklan
et al., 1979; Sklan, 1980) o F|p+ & R4 73 22 e o 2 GfcR =g € 4y
(Krogdahl, 1985) -

P AR R S N R G B SR g iapdaR 2 PR e
e TR o & fme FT¥r FABP 4 » L4 4% tefory hfk
Wk oy L kB 0 @ ¢ 4RryIREL R ‘4B REE G § ¥ FABP 4

& (Ockner et al., 1972; Ockner and Manning, 1974) - #.%: % > FABP

Aol mEERBE 0 A% RBPF S (Katongole and March,
1979) - Katongole and March (1980) 45 i - - % 2% FABP 2 k&
SR AR EELE ERE RS R

bR o ZPAY W g inf gt iT*  (re-esterification) W E & A&
BT HpAH W fqiR IS 2 H 0 3-FRfRR T > AT 2 Z Y W fa i
WE NI Fd o FIRA LT o kRt AL Y
fig B2 “P R Ry B PEgLE A% 3 FF Ik (portomicron) iE » MR % (portal

Vein) s @'ﬁ%ﬁi H%—’?;“{'{t‘ E - 3-5 TL;E.TO

—

® (BT 6) P 4ETREL (BB T 6-12) 2R o
oo BT R B HACT N ) AR T o i VFFR R 5 E

¥ ﬂ:r—hv;igc* ;{,ﬁ;«fuja’r
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1. " ppa s Bo B
FABP Tt/ AR » JEANE | B # BT [ % A fa ®0
R AR o ok R A B R AR o
(1) #FR+
a. &Y 3 ik B
FABP ih & £ &ficy 73 wh 2 " Rk B 2 048 « 388 » 3 7
EHie 1R P e 0.05% A UER o i 4ok § FABP Gk

5 B4 B¥H# % 6 2 FABP ;EA (Katongole and

March, 1980) - FABP 7% ig Ab 5wz 2_ 3 1L B2 P iz 2. B % -
R oo
b. & #

v EApd o kg FABP IR« X E&TRE 0 R R
FABP (LR SEF#H{ 42 5 ¥ » Vi FABP (kA i3
‘v 6 F# (Katongole and March, 1980; Sell et al., 1986) -
Katongole and March (1980) =¥ 3k » p Jp¥tde o Mg inz | * - g%
¥ FABP R M4 > @ % 448 3 - Ceraetal. (1988) % Reinhart
etal. (1992) I+ F faEs s 1 3 2 3% > FABP /2K »
$Heodry fphz Solig A SR e m R 0 & FABP FIEEBHEE R G

B o
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(X1

N ﬁm}s—:‘ ,9]‘4‘:1 p;.g.an gf,ﬁ-n,;;lﬁars,ﬁn 85 J\ﬁ@:}s vAni{y fg&

REBFE2 AR AP A ol B9 KPR ARG 2R A

4

Rz E A2 A @ Mg <

Jui

P LA R R

Y
p

itz pS R w8 E (Meckel’s diverticulum, MD) R

<

%"”‘g‘z\mliﬂ{«f’”"“;ﬁidiﬂ"“’l&q.\l} MD % i j 2 B i (F

SRR 2 E RS A KA MD A i 5 RE
Bl ."133751 2 Eus & B ke (Hurwitz er al., 1973; Sklan et al., 1975;

Honda et al., 2009; Tancharoenrat et al., 2014) o B #v ¢ 4vj & &4 7
—L::}F}Pg-'ri—fsﬁi’?;lﬁi? v P L ERN)AENE SRR F S EF S
B+~ Jg ~ B2 A58 (DeNigris et al., 1988; Moreau et al., 1988;
Gargouri et al., 1989; Engstrom et al., 1968; Clark et al., 1969; Newport
and Howarth, 1985) » %@ 323 FL 3 1§87 7 - - g% v 3y
fr o A R S o3 s AR KRR SR G (CkfR
F 10-30%) (Armand et al., 1994; Levy et al., 1982; Helander and
Olivecrona, 1970; Drackley, 2000) - Laws and Moore (1963) #-3g & |-

E%Aq\ Lz Lo ;JL;_IE% N i?%; 338% s ;@J,&;ﬂi\,ﬁ;’?%gﬁ; ’ Bi\,}’f;}?aﬁj};j«é

Booth et al. (1961 a, b) a‘F, oo R L AKEE X R h R R
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Booq B A HEY Y p B G R AZ Tt 4 0 FleRi s S
I i % wfc o Honda e al. (2009) *fit3-v 2 2 5F Jifs & 2 2 &l
A3 588 10% 220 TRHFHGFES LT PE AL @
B i AR R BRET o WEZH R 10% £ k2 gk

Z_ /}J ,L;: G ngﬁﬁ:épiﬁiﬂ nqspg-}é_ﬁ&;g y sbgiﬁﬂ” Ly e %

v

Przofe Az B AR RLIE D RS B BEINES
2o F (2017) 3t AL W Ao A 0020406 & 8% 2 =
B MBI FATE Y R 2 B R A
RSN S LA R R S R e AL IR RN LS LA
Hulan and Bird (1972) »t 2 345" 2 14.6% %2 4.5% 2.7
B gAY B LR £ V2 0 R RUUORfER By
Gl 0 1 18 75 ok (BN R AL {5 e o Lindsay (1969) 4 o1 2 Spérf
5 0% 2 15% 2 5%k 0 % ¢ R 7 BAEAEY A5 B2 H 4
MR 0 PHRBLBRET I EATE o F R AAHET AT B RS
FE o f2igfe s (2V) M@ e g A KTy w3 K rE o Krogdahl

(1985) 45 81 » *2ft 4 7g ven e 2 *LH] F1 3 o
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prtgr = i

SR s
200 & B3 (Ross) #Ep F o &0% BN T &L ¢ > 43 1)
THE A B LA AR A ¥ %A 5 £ %M NRC (1994)

PR AEE S etdod 29757 03024 p#bpF ) EMETTHOER

2160 & » A fT SARE  FALAE4 T L4 E o

N ERAUE

PRAMEN A BRNERY 2 ML AR ST EE SR
Gl A u G (D05 (2)253)45 )65 (5)8% * B « 5%
T A4 B ABNRC(1994) Py 8 iph 20

o A BB R E RO ARG o m Ak 3

s RISZPEZIER
HEEZ RN T HIEF 298mx1.47Tm)? > MFEFE
A BRCPRFRE R RSTEIET 24 LS BP o

35S PEFESR -
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Table 2. Composition of practical diets (day 0-23)

Age, day 0-17 18-23

Ingredient, %
Corn yellow dent 51.22 58.80
Dehulled soybean meal (47% CP) 40.00 33.00
Sodium chloride 0.35 0.35
Soybean oil 4.50 4.49
Monocalcium phosphate 1.65 1.21
Calcium carbonate 1.63 1.60
Choline chloride (75%) 0.15 0.15
DL-Methionine 0.18 0.08
Vitamin premix! 0.15 0.15
Mineral premix? 0.05 0.05
Butylated hydroxytoluene 0.02 0.02
Ultra-amprocci powder? 0.10 0.10

Calculated values
Crude protein, % 23.16 20.41
ME, kcal’kg 3340.31 3384.34

"Provided per kilogram of diet: vitamin A, 12,000 IU; vitamin D3, 2,000
[U; vitamin E, 40 IU; vitamin K3, 4 mg; vitamin B, 1.5 mg; vitamin B,, 5
mg; vitamin Be, 4 mg; vitamin B, 0.05 mg; niacin, 25 mg; pantothenic
acid, 16 mg; folic acid, 1 mg; biotin, 0.2 mg.

?Provided per kilogram of diet: Fe, 150 mg; Mn, 40 mg; Zn, 100 mg; Cu,
20 mg; Se, 0.3 mg; I, 1 mg; Co, 0.3 mg.

3Per kilogram contains 250 gram amprolium and 16 gram ethopabate.
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% 3. kAR S (24-35 p #)
Table 3. Composition of experimental diets (day 24-35)

Soybean oil, % 0 2 4 6 8
Ingredients, %
Glucose 67.00 65.00 63.00 61.00 59.00
Soybean protein (80% CP) 24.50 24.50 24.50 24.50 24.50
Cellulose 3.00 3.00 3.00 3.00 3.00
Soybean oil 0.00 2.00 4.00 6.00 8.00
Sodium chloride 0.40 0.40 0.40 0.40 0.40
Limestone 1.80 1.80 1.80 1.80 1.80
Monocalcium phosphate 1.50 1.50 1.50 1.50 1.50
Choline chloride (75%) 0.50 0.50 0.50 0.50 0.50
DL-methionine 0.60 0.60 0.60 0.60 0.60
Titanium oxide 0.50 0.50 0.50 0.50 0.50
Vitamin premix! 0.15 0.15 0.15 0.15 0.15
Mineral premix? 0.05 0.05 0.05 0.05 0.05
Calculated values
Crude protein, % 21.19 21.19 21.19 21.19 21.19
ME, kcal/kg 3363.3 3464.68 3565.7 3666.9 3768.1
Analyzed values
Crude protein, % 21.02 21.06 21.06 21.07 21.10
Total fatty acid (TFA), % 0.21 1.87 4.13 5.39 6.51
% of TFA
C16:0 27.92 14.29 13.44 13.27 13.25
C18:0 11.73 5.03 5.08 5.04 4.99
C18:1 17.60 26.54 24.83 24.95 24.99
C18:2 42.74 54.13 56.64 56.74 56.77

"Provided per kilogram of diet: vitamin A, 12,000 IU; vitamin D3, 2,000 IU; vitamin E, 40 IU;
vitamin K3, 4 mg; vitamin B, 1.5 mg; vitamin B», 5 mg; vitamin Be, 4 mg; vitamin Bi2, 0.05 mg;
niacin, 25 mg; pantothenic acid, 16 mg; folic acid, 1 mg; biotin, 0.2 mg.

2Provided per kilogram of diet: Fe, 150 mg; Mn, 40 mg; Zn, 100 mg; Cu, 20 mg; Se, 0.3 mg; I, 1
mg; Co, 0.3 mg.
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24 B ELEEA s A S BB L F A B AP Y

R RS 129 P ESPFE D INE A o ¥ 29-35 p s E A - 4

B e 0.5% = F 4R TR R 2 gy A o

34 PR BN S 16 ) B 2 E 35 P RBLEA .

3oppEIS 0 1 E it 49 (KCL20%, 1 mL) 3 3 4 7% g4 o B vy i

7

G BT B

1.

- = 4p% (duodenum, D) : -+ = g% 3 g (duodenum loop) °
7% (ejunum,J) * - H RIS E R E (Meckel’s
diverticulum, MD) » & = = & i» » A%z =m (J1)~ ¢ (J2) %
fs B (J3) °

% (ileum, I) : MD I i 7 % J ke (ileo-cecal junction) » 4

Az E o AN PR SR

SRR A N FA R R b R E D B RE R

”%lﬁ MR LB s 2 T gk Y R4S 0 12 220°C 4% A SRRV

%R T

S LRGE N F Rk R E e 2 e

fio ~ PEALR g REE 2 T S s L B ARTE 2 L B A £
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%+ Operation manual Extraction Unit E-816 HE (2009) (Extraction
Unit E-816 HE, BUCHI, Switzerland) #7it 2 = /% o % 250 mL “&+5 #-
5 0.1g 4 » 100mLHCI(4M) % 3~4 35 £ o #-4 ph3g ¥
MEAR b o A BEHE R S BT AE S BB > ORI 30 A48 o B
KfEz s o @ % g (Schleicher & Schuell, 595 1/2, diameter 150
mm, Whatman, Germany) g ° & * 100 mL i %2 35 -k kg X
2opaniBl o R D P M o R P s 2 24 10200

45 m b isB-diw B > FE B o

(=) #efg ¥ 5B

%+ Operation manual Extraction Unit E-816 HE (2009) (Extraction
Unit E-816 HE, BUCHI, Switzerland) #tit 2. = j# o 3 F Bgx @ 2 »
AT (3-43F) BEEFE Tl o B SR R fRRIR1S 2 f
& BRI F e (Paper thimbles, 33x80, 15220030, FOSS, Sweden)
# oo der 100mL 2 BT E B Y MRl FRA RS BN E B b 3
holder - #5953 B~ %2k %_ (2055 SOXTEC, FOSS, Sweden) : /g & &
80°C» K EFZB~~ Bt~ Rick 502 TZ PR &2 % 5 1:30

2.00~0:20~0:15 248 o H B {8 B 2 Bo4x B 303 b 0 FE TE T O
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g o o 4q 102°C 0 30 4818 0 ¥ v agr T (%) 30 4 48)
fefed o EEkfEE A R o T b AmL & v B

Nokera ko XLH ER G R AT o

(2) &k R Lt72

B e AR SRR Y PB4 (TLC silica gel-60 Fasq, Merck
Chemical Co., Darmstadt, Germany) ' ¢ E > BB » W E R %
[petroleum ether: ethyl ether (60:40) » #F 4r 1.6% formic acid] & B - &
ER=E » Bp s » R0 517 - % § 5 Xic o UV
%0254nm T o BN E A WAy (MG) s = feH gy (TG) % Py
7 (FFA) > & %|3|P~1 B » 3. ¢ > 4 » 5 mL chloroform:
methanol: water (5: 5: 1, v/v/v) %% > R 3 Eig * *Tipik® v » 4.5
mL % 72 20mL0.05Mtrisbuffer> ;2 & ¢ 2 & &g > B+ kg X

S0 TR LE FoRis e gk R e

(z) Pq¥hpk e = Pl T

i% & Sukhija and Palmquist (1988) 2. = ;= » P~if € 2 &3 2 g
nE S ”T 4v pentadecanoic acid (C15:0) (Matreya, Inc.,U.S.A) i &
P % (internal standard) > ¢ * benzene > methanolic HCI 2 K,CO; #-
EP P AR T ATt o B g 48k 47 &k (Trace GC ultra, Thermo,
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Finland) %848 &5 ¢ %9 o it » S 88 B2 ¥ (Rx-2330,
Restek, USA) (% 30 m, ID 0.32 mm) > oven - injector # detector :§ &
> 5] 5 160-200°C (3°C/min) ~ 250°C % 260°C - # #54p 5 %8 5 Npin
5 3ml/mm - splitratio10 1 1 fFd & e seg C15:0 20 i) > 3+ %

BEBELE BRI S B o

() -5 4 ERPIZ

LE LB EINE N B & KRR 2 4 7 0 % Short et
al. (1996) #ritz = 2 o Boif £ LR M 47 5 22 600°C 4 1+ 13
PE e A gris o der 10mLT74M FRELT &P 0 BE AR T AE
o MERITRNETF BEECRIBF FRYH2 M)
AAris o W~ 35 25mL FAF-RaER Y > e 3 100 mL &
FL oo M A4 sk sk & 3 (Hitachi U-2000, Japan) *% 4 & 410 nm T jB] T

KR o

i~ EE
(-) & s B L 5 5 (apparent flow)
%+ Urriola and Stein (2010) = » M dp7n B35 P B £ 6 i

DA ESE s E w o E (g/kg of DMI)=
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LRI T R R X (

AT N
/g\

ERGE R g 2
TR e 2-8% B W 2 LRI AR R a‘r“,f SR
e 0% B2 EE S R E > VIR ARSI AR E T
(true flow) °
(Z) 2% g3t Bryispe & o ) 4 £ (apparent disappearance)
%% Jaworski and Stein (2017) = 2 » r2dg 7 Al E AL A B
) B
D & @ fiapil 4 £ (g/kg of DMI) =

L B AR g £-)1 L B pnE

JI 2 ®rasnpeil 4 £ (g/kg of DMI) =

D & B inpainB-12 & B mspan g
2 2 Brgiapil 2 & (g/kg of DMI) =

J1 & Brgippein 8-13 & B inpein &
13 & mraspail 2 £ (g/kg of DMI) =

J2 & @rgsapein -1 & B
I1 & i@ npi 2 £ (g/kgof DMI) =

J3 2 @ rgsppaing-12 & Brgipfii g
12 2 i@ npi) 2 £ (g/kg of DMI) =

I1 &2 Braippaing-13 &2 Brgrping
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F MR e 2-8% A B L LB A G AR Aok
£o7

W 4o 0% B 2 BB vfd s iy 2 £ 7 @ LR

fa® ) 4 & (true disappearance) °

PR RS (%) =

S e ¢ FFA § £
”%LE%#?"’F?TGF‘ FFA 2 # + MG * FFA 7 ¥ + FFA 3

100 X (

(z) # 5t 5

MAHDE B IR sk R R R 20
GRS S S LA R AL 35 0] B A

25 E (%)

AR R (%) x R gt p B kR (%)
LHEINE B ARR (%) x AR B E B (%)

100-100x(

~
=X}

p—
o

i

o

J’; Stein etal. (2007) = /2": ’ |1;}’F]"|‘;i‘§l —;—r _:Ei /ﬂ L :: ﬁ_&r

TR RELEBE N R AR
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LRGN R AR (g/kg of DMI) =

B IR Y G R
'F)»F%%E';#L#’Fﬁﬁpgﬁﬁﬁ/\ﬂ X(/ g — %ﬁ‘ iﬁ_)
LRSI TP E

RAF LB N R AR RS A T AN RF Rk
g e L (%) =

SR N R R R
Bﬁﬁ’xzx ,}J L :"i—l—[( i %lg ﬁ& = )XIOO]
W G R

() F2ta 4
L0 iE IR kR R & A2 R (Proc Mixed) i 7 et o 47 o iE ¥
& ¥ % (compound symmetry, CS) - & % (unstructured, UN)

Z — Fgp ’w‘rv‘?*ﬁrc %1 (autoregressive order one, AR [1]) = T

I 3E Bt & 53t & BIC (Schwartz’s Bayesian criterion) & ¥4 18 #x 4 —‘F'f

e

A (3% 0 2012) 0 BRI S RIS ~ AR A F R
* i

T 0T Yo 2 s i B (P<0.05) > Bt de ] T3 £ Bx (least

<k

square difference, LSD) » ip| T_% 2 2. A B o
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PRRS

i~
L

-~ PR AR
BFLEBEINTZ N R AL E o ek 497 o A 40
PER AFTIICEE T LT TR SR R R R

Hr (fat-free diet) # ; 2 B &% Eﬁf (linear regression) ;= o B %1% &T%,é

RITE 2 & IR R R A 4 RS AR T A 1 o
g AP 2 E AR B A BRI 2 p ORISR A 4 B D (7.93 vs.
4.11 g/kg DMI) B 4o > 5 11 4 &> € (0.19 vs. 0.02 g/kg DMI) o

PALLBE IR M RBEA AR A S R i ap e o de
% 59T o B Pg&UiDiE 2 E SUR BF2RIIF L P ORLR R A 4

2H P RREL AR I o BRI A B PN R AR A

C16:0 ~ C18:0 2. SFA 5 i > Cl18:1 2 C18:2 2. USFA 5 x & o
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Table 4. Endogenous fatty acids secretion in different intestinal section of broiler chickens (fat-free diet and

linear regression methods)

Intestinal
cection! D J1 ]2 I3 I1 12 I3
Fat-free diet method, g/kg DMI?
TFA? 7.93 2.06 1.28 0.40 0.19 0.19 0.28
C16:0 249 0.63 0.34 0.12 0.07 0.07 0.09
C18:0 2.74 0.92 0.46 0.12 0.05 0.05 0.08
C18:1 1.48 0.22 0.17 0.06 0.03 0.03 0.05
Cl18:2 1.11 0.25 0.30 0.11 0.03 0.03 0.03
SFA? 5.23 1.55 0.80 0.24 0.12 0.12 0.17
USFA? 2.71 0.51 0.48 0.16 0.07 0.07 0.11
Linear regression method, g/lkg DMI?
TFA? 4.11 1.56 1.14 0.35 0.02 0.16 0.14
C16:0 1.28 0.47 0.31 0.10 0.01 0.06 0.05
C18:0 1.43 0.69 0.40 0.10 0.01 0.04 0.04
C18:1 0.76 0.17 0.15 0.05 0.00 0.02 0.02
Cl18:2 0.58 0.20 0.27 0.09 0.00 0.02 0.01
SFA? 2.72 1.16 0.71 0.21 0.01 0.10 0.09
USFA? 1.40 0.40 0.43 0.15 0.01 0.06 0.05

'D: duodenum; J1 to J3: first to third section of jejunum; I1 to I3: first to third section of ileum.

2TFA: total fatty acids; SFA: saturated fatty acids (C16:0 + C18:0); USFA: unsaturated fatty acids (C18:1 +
C18:2).

SDMI: dry matter intake.
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Table 5. Endogenous fat secretion and its fatty acids composition in different intestinal section of broiler

chickens (fat free diet and linear regression methods)

Intestinal section' D J1 ]2 I3 I 12 I3
Fat-free diet method, g/kg DMI?

TFA?, g/lkg DMI® 7.93 2.06 1.28 0.40 0.19 0.19 0.28

Fatty acid composition, %
C16:0 31.83 31.30 26.81 29.21 38.85 39.93 36.97
C18:0 35.07 45.26 36.25 30.34 28.25 27.58 30.03
C18:1 18.90 10.89 13.10 14.02 16.38 15.78 20.38
C18:2 14.20 12.55 23.85 26.43 16.52 16.71 12.61

Linear regression method, g/lkg DMI?

TFA?, g/kg DMI? 4.11 1.56 1.14 0.35 0.02 0.16 0.14

Fatty acid composition, %
C16:0 31.68 30.92 27.32 29.17 37.81 40.49 38.44
C18:0 35.33 44.82 35.75 29.99 28.86 28.29 31.12
C18:1 18.77 11.14 13.11 14.28 16.13 15.56 18.54
C18:2 14.22 13.11 23.82 26.57 17.20 15.65 11.91

'D: duodenum; J1 to J3: first to third section of jejunum; I1 to I3: first to third section of ileum.

2TFA: total fatty acids (C16:0 + C18:0+ C18:1 + C18:2).

SDMI: dry matter intake.
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R L BN N R ) E T 4oB 3 & 4 SR o

B35 & 42 > Bl 45 EREFAITZRFL EFEINENRIL

PAVEEE A A L B o A A EIRNEY 5 N R AR S f@_i\g;‘)\;&;,ﬁ-;gg&
K245 27 2 BRrIRAEGFERET FHEINe 2 & 4pino
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L AR s AL S A 2 B S LSS Y

2 TFA R f#F 2 B3 4ok 6 2 RIS #7571 0% +

2 462 8% S B w2 A kfEF At D A RS o L EIEF

23 (P>0.05)c s BET 0 Py 5hoK RS A £ AT Ay
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Figure 3. Composition of endogenous fatty acids secretion in different intestinal section of broiler chickens (fat-free diet method).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Figure 4. Composition of endogenous fatty acids secretion in different intestinal section of broiler chickens (linear regression method).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Figure 5. Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of fat in each intestinal sections of broiler chickens.
Treatment effect: P=0.72 (SEM=1.78); section effect: P<0.01 (SEM=1.99); treatment X section effect: P=0.26 (SEM=4.33).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Table 6-1. Effect of supplementation of different level of soybean oil in diets on hydrolysis rate (%) of fat

and each fatty acid on each intestinal section in broiler chickens

Added  Intestinal
i Cl16:0 C18:0 Cl18:1 Cl18:2 SFA USFA TFA
fat, % section'

0 D 79.95 77.13 77.23 84.87 78.71 81.20 79.46
J1 85.14 88.50 93.80 95.87 87.20 94 47 89.06

J2 85.51 86.69 85.69 90.32 86.33 88.24 87.02

I3 85.94 84.82 92.49 96.29 85.53 93.79 88.99

I1 84.19 85.30 90.11 90.17 86.95 88.42 87.45

12 85.18 85.99 89.85 89.87 85.52 87.42 86.15

I3 86.79 87.70 9341 92.90 87.20 90.25 88.01

2 D 93.85 95.13 91.18 92.10 94 47 91.51 93.69
J1 90.30 91.64 92.78 96.71 90.78 94.73 92.20

12 92.88 93.34 93.95 94.94 93.14 94.56 93.85

I3 92.52 92.56 94 81 95.46 92.54 94.72 93.62

11 85.27 85.49 89.74 90.89 85.37 89.95 87.58

12 81.61 81.19 83.58 85.87 81.47 83.67 82.55

13 78.47 79.53 83.89 85.77 78.94 83.69 80.97

4 D 9343 96.38 92.75 93.26 94.15 92.82 92.83
J1 86.12 89.46 90.45 93.61 90.65 89.45 87.90

12 85.59 89.80 86.26 88.37 86.85 87.55 85.04

I3 90.18 93.20 89.93 92.23 90.06 91.34 89.16

11 88.76 88.62 93.13 93.96 88.70 93.66 88.76

12 89.66 89.65 93.65 92.85 89.66 92.82 89.66

13 75.21 74.76 81.41 81.89 74.43 81.83 74.62

6 D 94.19 94.26 95.09 93.55 93.69 93.57 93.64
J1 83.12 83.09 85.79 85.66 82.66 84.91 83.82

12 83.84 86.89 88.67 90.21 88.89 90.10 89.62

I3 89.14 87.07 91.50 92.31 89.65 91.83 90.90

11 90.29 86.30 90.09 89.87 89.81 90.11 89.97

12 89.30 87.46 89.75 90.28 89.58 90.29 89.93

13 85.22 88.54 87.29 86.89 86.59 86.81 86.66
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Table 6-2 . Effect of supplementation of different level of soybean oil in diets on hydrolysis rate (%) of fat

and each fatty acid on each intestinal section in broiler chickens

Added Intestinal

. Cl16:0 C18:0 C18:1 C18:2 SFA USFA TFA
fat, % section!
8 D 92.77 94.90 93.65 93.75 93.73 93.82 93.85
J1 91.39 92.72 93.84 93.40 92.00 93.63 92.90
12 90.94 89.72 93.11 94.42 91.85 93.55 92.81
I3 87.40 85.96 88.12 88.39 87.88 87.85 87.86
I1 87.17 83.59 88.60 88.78 86.79 88.16 87.57
12 86.42 86.73 89.21 89.72 86.56 88.55 87.07
I3 75.32 68.25 72.05 78.02 72.10 74.52 73.46
Pooled SEM 4.32 5.65 4.88 4.26 4.66 422 4.33
Significance
Fat % NS NS NS NS NS NS NS
Intestinal section ok * NS NS ok * ok
Fat % X
NS NS NS NS NS NS NS

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.
NS: not significant; *P =0.05; **P < 0.01.
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Figure 6. Effect of supplementation of different level of soybean oil

(SO) in diets on apparent digestibility of (a) palmitic acid (C16:0) (b)

stearic acid (C18:0) (c) oleic acid (C18:1) (d) linoleic acid (C18:2)
(e) saturated fatty acid (SFA) (f) unsaturated fatty acid (USFA) (g)
total fatty acid (TFA) in each intestinal sections of broiler chickens.
Treatment effect: (a) P<0.01 (SEM=10.36); section effect: P<0.001
(SEM=9.29); treatment X section effect: P<0.001 (SEM=20.47)
(b) Treatment effect: P<0.01 (SEM=34.77); section effect: P<0.001
(SEM=32.93); treatment X section effect: P<0.001 (SEM=72.53)
(c) Treatment effect: P<0.001 (SEM=5.36); section effect: P<0.001
(SEM=4.28); treatment X section effect: P<0.01 (SEM=9.45) (d)

Treatment effect: P<0.01 (SEM=1.56); section effect: P<0.001

(SEM=1.49); treatment X section effect: P<0.001 (SEM=3.27) (e) Treatment effect: P<0.01 (SEM=16.13); section effect: P<0.001 (SEM=15.33); treatment X section effect: P<0.001 (SEM=33.77) (f) Treatment effect: P<0.001

(SEM=1.98); section eftect: P<0.001 (SEM=1.67); treatment X section effect: P<0.001 (SEM=3.67) (g) Treatment effect: P<0.001 (SEM=3.22); section effect: P<0.001 (SEM=4.49); treatment X section effect: P<0.001 (SEM=9.86).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

ab Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Figure 7. Effect of supplementation of different level of soybean

- . - - oA s " ' « " u " oil (SO) in diets on true digestibility of (a) palmitic acid (C16:0)

f o gt (b) stearic acid (C18:0) (c) oleic acid (C18:1) (d) linoleic acid

(C18:2) (e) saturated fatty acid (SFA) (f) unsaturated fatty acid

\

(USFA) (g) total fatty acid (TFA) in each intestinal sections of

broiler chickens (fat-free diet method).

Sgtitiliny ol USFA,

Treatment effect: (a) Treatment effect: P=0.86 (SEM=15.71);

f . | section effect: P<0.001 (SEM=11.76); treatment X section

effect: P=0.94 (SEM=23.28) (b) Treatment effect: P=0.94
u i ' . : (SEM=53.29); section effect: P<0.001 (SEM=38.57); treatment

X section effect: P=0.99 (SEM=76.44) (c) Treatment effect:

P=0.55 (SEM=5.04); section effect: P<0.001 (SEM=3.83); treatment X section effect: P<0.12 (SEM=7.58) (d) Treatment effect: P=0.25 (SEM=1.76); section effect : P<0.001 (SEM=1.27); treatment X section effect: P<0.001
(SEM=2.53) (e) Treatment effect: P=0.92 (SEM=25.86); section effect: P<0.001 (SEM=18.67); treatment X section effect: P<0.98 (SEM=37.00) (f) Treatment effect: P=0.43 (SEM=2.58); section effect: P<0.001 (SEM=1.83); treatment X
section effect: P<0.001 (SEM=3.62) (g) Treatment effect: P=0.96 (SEM=6.48); section effect: P<0.001 (SEM=4.58); treatment X section effect: P=0.93 (SEM=9.07).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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(SEM=1.05); treatment X section effect: P<0.001 (SEM=2.36).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.
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abede Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Figure 8. Effect of supplementation of different level of soybean oil
(SO) in diets on apparent disappearance of (a) palmitic acid (C16:0)
(b) stearic acid (C18:0) (c) oleic acid (C18:1) (d) linoleic acid
(C18:2) (e) saturated fatty acid (SFA) (f) unsaturated fatty acid
(USFA) (g) total fatty acid (TFA)) in each intestinal sections of
broiler chickens.

Treatment effect: (a) Treatment effect: P<0.01 (SEM=0.46); section
effect: P<0.001 (SEM=0.50); treatment X section effect: P<0.01
(SEM=1.11) (b) Treatment effect: P<0.05 (SEM=0.44); section
effect: P<0.001 (SEM=0.32); treatment X section effect: P<0.01
(SEM=0.72) (c) Treatment effect: P<0.001 (SEM=0.35); section

effect: P<0.001 (SEM=0.37); treatment X section effect: P<0.001

(SEM=0.82) (d) Treatment effect: P<0.001 (SEM=0.40); section effect: P<0.001 (SEM=0.37); treatment X section effect: P<0.001 (SEM=0.81) (e Treatment effect: P<0.05 (SEM=0.88); section effect: P<0.001 (SEM=0.62); treatment X

section effect: P<0.001 (SEM=1.39) (f) Treatment effect: P<0.001 (SEM=0.73); section effect: P<0.001 (SEM=0.72); treatment X section effect: P<0.001 (SEM=1.58) (g) Treatment effect: P<0.001 (SEM=1.41); section effect: P<0.001
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Figure 9. Effect of supplementation of different level of soybean oil (SO) in
diets on true disappearance of (a) palmitic acid (C16:0) (b) stearic acid

e & (C18:0) (c) oleic acid (C18:1) (d) linoleic acid (C18:2) (e) saturated fatty

acid (SFA) (f) unsaturated fatty acid (USFA) (g) total fatty acid (TFA)) in

each intestinal sections of broiler chickens.

Treatment effect: (a) Treatment effect: P=0.07 (SEM=0.50); section effect:
P<0.001 (SEM=0.63); treatment X section effect: P=0.21 (SEM=1.24) (b)
Treatment effect: P=0.19 (SEM=0.46); section effect: P<0.001 (SEM=0.67);
treatment X section effect: P=0.31 (SEM=1.32) (¢) Treatment effect:

P<0.01 (SEM=0.39); section effect: P<0.001 (SEM=0.47); treatment X

section effect: P<0.01 (SEM=0.92) (d) Treatment effect: P<0.001

(SEM=0.35); section effect: P<0.001 (SEM=0.53); treatment X section
effect: P<0.001 (SEM=0.97) (e) Treatment effect: P=0.13 (SEM=0.93); section effect: P<0.001 (SEM=1.26); treatment X section effect: P=0.29 (SEM=2.48) (f) Treatment effect: P<0.01 (SEM=0.81); section effect: P<0.001 (SEM=0.90);
treatment X section effect: P<0.001 (SEM=1.78)) (g) Treatment effect: P<0.01 (SEM=1.55); section effect: P<0.001 (SEM=2.04); treatment X section effect: P<0.05 (SEM=4.02).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abed Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 1 . Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of C16:0 in each intestinal sections of broiler chickens.
Treatment effect: P=0.70 (SEM=1.89); section effect: P<0.01 (SEM=1.98); treatment X section effect: P=0.26 (SEM=4.32).
D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 2. Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of C18:0 in each intestinal sections of broiler chickens.
Treatment effect: P=0.87 (SEM=3.02); section effect: P<0.05 (SEM=2.60); treatment X section effect: P=0.25 (SEM=5.65).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 3. Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of C18:1 in each intestinal sections of broiler chickens.
Treatment effect: P=0.93 (SEM=1.63); section effect: P=0.14 (SEM=2.24); treatment X section effect: P=0.21 (SEM=4.88).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 4. Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of C18:2 in each intestinal sections of broiler chickens.
Treatment effect: P=0.86 (SEM=1.96); section effect: P=0.07 (SEM=1.96); treatment X section effect: P=0.42 (SEM=4.26).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 5 . Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of SFA in each intestinal sections of broiler chickens.
Treatment effect: P=0.75 (SEM=2.06); section effect: P<0.01 (SEM=2.14); treatment X section effect: P=0.28 (SEM=4.66).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 6 . Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of USFA in each intestinal sections of broiler chickens.
Treatment effect: P=0.90 (SEM=1.66); section effect: P<0.05 (SEM=1.94); treatment X section effect: P=0.23 (SEM=4.22).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 7 . Effect of supplementation of different level of soybean oil (SO) in diets on hydrolysis rate of fat in each intestinal sections of broiler chickens.
Treatment effect: P=0.72 (SEM=1.78); section effect: P<0.01 (SEM=1.99); treatment X section effect: P=0.26 (SEM=4.33).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 8-1. Effect of supplementation of different level of soybean oil in diets on apparent digestibility

(%) of each fatty acid on each intestinal section in broiler chickens

Added Intestinal

ot . C16:0 C18:0 C18:1 C18:2 SFA USFA TFA
at, 7o section

0 D -405.30? -1220.57*  -345.62% 235,690 -647.20°  -136.07*° -338.542
J1 -9.632 -275.742 39.96% 71312  -88.582 59.192 0.65%

12 41.412 -87.782 54,942 65.982 3.082 61.792 38.53¢%

13 79.822 50.322 84.752 88.082 71.072 86.852 80.60%

11 88.392 76.512 90.26% 96.402 83.452 93.022 89.232

2 87.622 79.742 92.092 96.472 85.282 93.932 90.512

13 83.042 67.582 85.622 96.342 78.46% 91.292 86.212

2 D -51.81° -419.75° 62.90° 86.55¢ -147.62° 79.48°¢ 17.74%
J1 74.12° 18.87° 94.38° 94.23b 59.73b 94.10° 87.12°

\) 83.092b 47.742 94.52b 94.55b 73.88% 94.70° 90.90°

13 92.642 81.322 97.422 97.94b 89.692 97.80° 96.32°

I1 96.722 92.142 98.702 99.18% 95.53¢2 99.052 98.412

2 96.77% 93.65% 98.602 99.382 95.96% 99.152 98.57%

I3 96.012 90.082 98.46% 99.312 94.46° 99.032 98.20°

4 D -94.87° -530.68° 36.83b 83.30° -214.31° 70.74%  21.68°
J1 79.18° 37.03° 93.60° 96.08 67.63° 95.59b 91.12°

\) 92.27° 78.132 96.33° 97.21b 88.392 97.07° 95.17°

13 96.172 90.912 98.342 98.69° 94,732 98.62° 98.242

11 97.742 95.442 98.922 99.412 97.11% 99.29° 98.922

2 98.16% 96.65% 99.122 99.552 97.74? 99.452 99.152

I3 97.282 94.692 98.702 99.502 96.57° 99.29° 98.822

6 D -71.32b -315.73¢ 34.03% 64.22% -138.61° 57.05° 26.25°
J1 67.07° 4.05° 87.32b 89.66° 49.72b 89.15° 86.49°

12 95.99° 84.792 97.79® 97.69° 92912 97.78b 96.95°

13 95.792 90.282 98.072 98.52b 94,282 98.43b 97.732

11 97.77% 96.632 98.952 99.528 97.46 99.382 99.052

2 97.952 95.812 99.00? 99.60° 97.36 99.442 99.09?

I3 97.42° 94.81° 98.60? 99.52° 96.70? 99.28? 98.84°
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Appendix 8-2. Effect of supplementation of different level of soybean oil in diets on apparent digestibility

(%) of each fatty acid on each intestinal section in broiler chickens

Added Intestinal

, C16:0 C18:0 C18:1 C18:2 SFA USFA TFA
fat, % section'
8 D -71.18>  -324.63¢ 36.12° 77.22¢  -140.56°  66.20° 31.19°
J1 48.65° -30.75° 75.87° 87.52° 26.91°  84.90° 89.21°
12 92.12° 85.14% 96.29° 97.29° 90.21*  97.22° 96.81°
J3 95.85% 92.83% 97.952 98.81° 95.02*  98.66° 98.04%
11 96.09* 93.65° 97.822 98.75% 95.42*  98.58% 98.05%
12 97.35% 94.722 98.542 99.342 96.63*  99.15 98.72%
I3 96.512 93.04 98.28% 99.16 95.56*  98.91% 98.34%
Pooled SEM 20.47 72.53 9.45 3.27 33.77 3.67 9.86
Significance
Fat% sksksk kok sksksk sksksk ksk skekok skekok
Intestinal SCCﬁOIl sksksk sksksk sksksk sksksk skekok skekok skekok
Fat% X keksk keksk keksk keksk ksksk skeksk skeksk

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.
&®Means in each intestinal section not sharing a common superscript are significantly different (P < 0.05).
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 9. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of palmitic acid (C16:0) in each intestinal sections
of broiler chickens.

Treatment effect: P<0.01 (SEM=10.36); section effect: P<0.001 (SEM=9.29); treatment X section effect: P<0.001 (SEM=20.47).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

% Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 10. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of stearic acid (C18:0) in each intestinal sections
of broiler chickens.

Treatment effect: P<0.01 (SEM=34.77); section effect: P<0.001 (SEM=32.93); treatment X section effect: P<0.001 (SEM=72.53).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 11. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of oleic acid (C18:1) in each intestinal sections
of broiler chickens.

Treatment effect: P<0.001 (SEM=5.36); section effect: P<0.001 (SEM=4.28); treatment X section effect: P<0.01 (SEM=9.45).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

® Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 12. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of linoleic acid (C18:2) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.01 (SEM=1.56); section effect: P<0.001 (SEM=1.49); treatment X section effect: P<0.001 (SEM=3.27).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

abc Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 13. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of saturated fatty acid (SFA) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.01 (SEM=16.13); section effect: P<0.001 (SEM=15.33); treatment X section effect: P<0.001 (SEM=33.77).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

® Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 14. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of unsaturated fatty acid (USFA) in each
intestinal sections of broiler chickens.

Treatment effect: P<0.001 (SEM=1.98); section effect: P<0.001 (SEM=1.67); treatment X section effect: P<0.001 (SEM=3.67).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 15. Effect of supplementation of different level of soybean oil (SO) in diets on apparent digestibility of total fatty acid (TFA) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.001 (SEM=3.22); section effect: P<0.001 (SEM=4.49); treatment X section effect: P<0.001 (SEM=9.86).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.

% Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 16. Effect of supplementation of different level of soybean oil in diets on true digestibility (%) of

each fatty acid on each intestinal section in broiler chickens (fat-free diet method)

Added Intestinal

. C16:0 C18:0 C18:1 C18:2 SFA USFA TFA
fat,%  section'

2 D 46.69 -111.48 94.40 98.14 5.50 97.16 59.25

J1 99.23 122.03 99.09 96.88 105.17 97.45 93.34

J2 96.51 99.30 98.05 97.71 97.24 97.83 94.31

I3 97.26 94.96 98.62 99.05 96.66 98.87 97.39

I1 99.38 97.63 99.31 99.48 98.93 99.54 98.92

12 99.47 98.94 99.18 99.68 99.33 99.61 99.06

I3 99.77 98.76 99.58 99.65 99.51 99.73 98.95

4 D -46.70 -390.11 52.32 88.40 -140.82 78.64 31.28

J1 91.46 84.07 95.91 97.25 89.43 97.08 93.27

J2 98.84 101.64 98.07 98.60 99.60 98.47 97.12

I3 98.43 97.13 98.93 99.18 98.07 99.11 98.44

11 99.04 97.94 99.22 99.54 98.74 99.51 99.15

12 99.47 99.07 99.40 99.69 99.36 99.65 99.38

I3 99.12 98.65 99.25 99.65 98.99 99.60 99.16

6 D -33.90 -207.21 45.84 68.12 -81.62 63.11 31.11

J1 76.61 40.37 89.09 90.55 66.63 90.29 84.35

J2 101.09 102.94 99.12 98.75 101.60 98.85 98.14

I3 97.55 95.08 98.52 98.89 96.87 98.80 98.10

I1 98.79 98.57 99.18 99.62 98.72 99.55 99.23

12 98.97 97.67 99.21 99.70 98.62 99.60 99.26

I3 98.85 97.86 99.02 99.64 08.58 99.52 99.10

8 D -40.12 -233.85 45.90 80.46 -93.16 71.20 37.28

J1 56.57 -0.37 77.33 88.26 40.98 85.84 76.66

J2 96.35 100.32 97.38 98.17 97.44 98.11 97.01

I3 97.31 96.84 98.32 99.12 97.18 98.96 98.35

11 96.93 95.27 98.01 98.83 96.47 98.72 98.19

12 98.20 96.27 98.71 99.42 97.67 99.28 98.87

13 97.69 95.60 98.63 99.25 97.12 99.10 98.55

Pooled SEM 23.28 76.44 7.58 2.53 37.00 3.62 9.07

Significance
Fat % NS NS NS NS NS NS NS
Intestinal SeCtion sksksk skskk skskok skskk skskk skskok skskk
Fat % X

NS NS NS ok NS ook NS

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 17. Effect of supplementation of different level of soybean oil in diets on true digestibility (%) of

each fatty acid on each intestinal section in broiler chickens (linear regression method)

Added Intestinal

. C16:0 C18:0 C18:1 C18:2 SFA USFA TFA
fat,%  section'

2 D -0.92 -258.52 79.14 92.58 -68.00 88.60 60.04

J1 92.90 96.22 98.03 96.33 93.76 96.71 96.17

J2 95.29 93.08 97.68 97.36 94.71 97.50 96.99

I3 96.68 93.11 98.49 98.91 95.75 98.76 98.21

I1 97.04 92.83 98.77 99.22 95.94 99.11 98.53

12 99.10 98.27 99.09 99.62 98.88 99.53 99.41

I3 97.91 94.44 98.95 99.47 97.00 99.35 98.92

4 D -69.98 -457.16 44 .82 85.96 -176.10 74.82 31.64

J1 89.72 69.34 95.51 97.53 84.13 97.13 94.89

J2 97.91 97.30 97.52 98.03 97.74 97.97 97.93

I3 98.64 97.51 99.10 99.31 98.33 99.26 99.10

11 97.89 95.75 98.96 99.42 97.31 99.32 98.97

12 99.29 98.76 99.36 99.66 99.15 99.62 99.54

I3 98.21 96.68 98.95 99.57 97.79 99.43 99.15

6 D -51.99 -258.97 40.12 66.25 -108.98 60.18 31.39

J1 74.21 31.28 88.69 90.37 62.39 90.04 85.33

J2 100.63 100.75 98.98 98.64 100.66 98.74 99.07

I3 97.33 94.43 98.47 98.85 96.53 98.76 98.38

I1 97.90 96.87 98.98 99.53 97.61 99.40 99.10

12 98.83 97.43 99.18 99.68 98.45 99.57 99.38

13 98.14 96.34 98.79 99.58 97.64 99.38 99.09

8 D -55.14 -277.15 41.16 78.90 -115.91 68.78 37.51

J1 54.57 -7.97 77.00 88.10 37.45 85.63 77.47

J2 95.97 98.49 97.27 98.07 96.66 98.01 97.78

I3 97.12 96.30 98.28 99.08 96.90 98.93 98.58

11 96.19 93.85 97.85 98.76 95.55 98.60 98.08

12 98.08 96.08 98.69 99.41 97.53 99.26 98.97

13 97.10 94.32 98.43 99.20 96.34 99.00 98.55

Pooled SEM 20.70 72.68 7.20 2.43 34.90 3.48 8.63

Significance
Fat % NS NS NS NS NS NS NS
Intestinal SeCtion sksksk skskk skskok skskk skskk skskok skskk
Fat % X

NS NS NS ok NS ok NS

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 18. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of palmitic acid (C16:0) in each intestinal sections of
broiler chickens (fat-free diet method).

Treatment effect: P=0.86 (SEM=15.71); section effect: P<0.001 (SEM=11.76); treatment X section effect: P=0.94 (SEM=23.28).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 19. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of stearic acid (C18:0) in each intestinal sections of

broiler chickens (fat-free diet method).
Treatment effect: P=0.94 (SEM=53.29); section effect: P<0.001 (SEM=38.57); treatment X section effect: P=0.99 (SEM=76.44).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 20 . Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of oleic acid (C18:1) in each intestinal sections of
broiler chickens (fat-free diet method).

Treatment effect: P=0.55 (SEM=5.04); section effect: P<0.001 (SEM=3.83); treatment X section effect: P<0.12 (SEM=7.58).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 21. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of linoleic acid (C18:2) in each intestinal sections of

broiler chickens (fat-free diet method).
Treatment effect: P=0.25 (SEM=1.76); section effect : P<0.001 (SEM=1.27); treatment X section effect: P<0.001 (SEM=2.53).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 22. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of saturated fatty acid (SFA) in each intestinal
sections of broiler chickens (fat-free diet method).

Treatment effect: P=0.92 (SEM=25.86); section effect: P<0.001 (SEM=18.67); treatment X section effect: P<0.98 (SEM=37.00).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 23. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of unsaturated fatty acid (USFA) in each intestinal
sections of broiler chickens (fat-free diet method).

Treatment effect: P=0.43 (SEM=2.58); section effect: P<0.001 (SEM=1.83); treatment X section effect: P<0.001 (SEM=3.62).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 24. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of total fatty acid (TFA) in each intestinal sections of
broiler chickens (fat-free diet method).

Treatment effect: P=0.96 (SEM=6.48); section effect: P<0.001 (SEM=4.58); treatment X section effect: P=0.93 (SEM=9.07).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 25. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of palmitic acid (C16:0) in each intestinal sections of
broiler chickens (linear regression method).

Treatment effect: P=0.96 (SEM=14.58); section effect: P<0.001 (SEM=10.92); treatment X section effect: P=0.93 (SEM=20.70).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 26. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of stearic acid (C18:0) in each intestinal sections of

broiler chickens (linear regression method).
Treatment effect: P=0.98 (SEM=51.66); section effect: P<0.001 (SEM=36.53); treatment X section effect: P=0.60 (SEM=72.68).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 27. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of oleic acid (C18:1) in each intestinal sections of

broiler chickens (linear regression method).
Treatment effect: P=0.85 (SEM=4.93); section effect: P<0.001 (SEM=3.62); treatment X section effect: P=0.34 (SEM=7.20).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 28. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of linoleic acid (C18:2) in each intestinal sections of

broiler chickens (linear regression method).
Treatment effect: P=0.51 (SEM=1.77); section effect: P<0.001 (SEM=1.22); treatment X section effect: P<0.001 (SEM=2.43).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 29. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of saturated fatty acid (SFA) in each intestinal

sections of broiler chickens (linear regression method).
Treatment effect: P=0.98 (SEM=24.61); section effect: P<0.001 (SEM=17.54); treatment X section effect: P=0.76 (SEM=34.90).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 30. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of unsaturated fatty acid (USFA) in each intestinal
sections of broiler chickens (linear regression method).

Treatment effect: P=0.79 (SEM=2.56); section effect: P<0.001 (SEM=1.75); treatment X section effect: P<0.01 (SEM=3.48).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 31. Effect of supplementation of different level of soybean oil (SO) in diets on true digestibility of total fatty acid (TFA) in each intestinal sections of

broiler chickens (linear regression method).
Treatment effect: P=0.97 (SEM=6.26); section effect: P<0.001 (SEM=4.34); treatment X section effect: P=0.53 (SEM=8.63).

D: duodenum; J1-J3: first to third section of jejunum; I1-13: first to third section of ileum.
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Appendix 32-1. Effect of supplementation of different level of soybean oil in diets on apparent

disappearance (g/kg) of each fatty acid on each intestinal section in broiler chickens

Added Intestinal
C16:0 C18:0 C18:1 C18:2 SFA USFA TFA MG TG
fat, g/lkg  section'

0 D -0.12*  -0.43° 0.05* 0.23*  -0.65* 0.21* -0.31° 0.01 0.58
J1 1.68*  0.75* 1.00° 0.52¢ 2.77% 1.56* 4.75* 0.08 1.64

12 0.44* 0.49* 0.15* 0.00? 1.07° 0.15° 1.44* 0.05 0.33

J3 0.25*  0.36* 0.12# 0.112 0.62* 0.19* 0.99* 0.03 0.32

I1 0.07*  0.05* 0.03? -0.02? 0.14* -0.04* 0.26* 0.02 0.16

12 -0.03* -0.03® -0.022 0.00*  -0.05* -0.03*  -0.09* 0.01 -0.01

2 D 2.02¢®  -0.72° 4.27° 8.53% 0.39¢ 13.62°  14.52° 0.47 1.02
J1 3.23F  6.41® 1.422 1.38  11.08% 2.88%  13.62% 0.29 1.47

J2 0.74%  1.29%® 0.30* 0.57% 2.20° 0.84% 2.76% 0.08 0.47

I3 0.32? 0.36* 0.182 0.40* 0.68* 0.61? 1.30° 0.02 0.04

Il 0.10° 0.10* 0.052 0.132 0.20* 0.20? 0.40° -0.01 0.00

12 -0.02*  -0.02° -0.01° 0.01* -0.03% 0.00*  -0.03* 0.00 -0.03

4 D 3.31%  0.67° 6.92° 16.02¢ 3,728 25.18°  27.36° 0.32 5.96
J1 7.64°  10.29° 4.41° 2.54%  17.54® 7.22%  22.75%¢ 0.28 0.92

J2 0.81%>  0.65° 0.492 0.532 0.842 0.94%  (0.542 0.19 -

I3 0.05° 0.282 0.122 0.46* 0.46* 0.62° 0.92? 0.08 0.08

Il -0.07° 0.08* -0.02° 0.172 0.142 0.18? 0.32? 0.03 -0.04

12 0.02? 0.012 0.022 0.052 0.032 0.08? 0.11° 0.03 -0.02

6 D 4.42° 0.332 10.35°¢ 24.20¢ 5.17° 37.84¢  41.06¢ 1.59 0.70
J1 8.00%  8.43% 7.35°¢ 8.45* 18.33® 16.39¢  40.02° 1.49 -0.18

J2 1178 1.81% 0.922 1.928  2.65% 3.08%  6.51° 1.94 0.58

I3 0.07° 0.132 0.052 0.272 0.022 0.32° 0.57° 0.03 0.30

11 0.16 0.09* 0.11° 0.232 0.252 0.34° 0.60° 0.19 0.06

12 0.01° 0.00* -0.02° 0.052 0.012 0.03? 0.04° 0.10 -0.01
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Appendix 32-2. Effect of supplementation of different level of soybean oil in diets on apparent

disappearance (g/kg) of each fatty acid on each intestinal section in broiler chickens

Added Intestinal

C16:0 C18:0 C18:1 C18:2 SFA USFA TFA MG TG
fat, g/lkg  section'
8 D 3.36°  -0.97° 9.98¢ 26.48° 2.39% 40.434 42.814 1.33 4.84
bl 11.25¢  10.85° 8.02¢ 6.12°  22.10° 14.66¢ 36.76  0.37 1.55
J2 3.46° 3.46° 3.17° 3.67° 6.92° 7.03° 13.96°  -0.22 0.22
J3 0.39° 0.322 0.34* 0.63* 0.72% 0.97° 1.69*  -0.26 0.06
I 0.08? 0.05% 0.08* 0.18% 0.132 0.26 0.39* -0.23 0.20
12 0.11# 0.022 0.132 0.08* 0.09* 0.15° 0.45* -0.21 -0.03
Pooled SEM 1.11 0.72 0.82 0.81 1.39 1.58 2.36 0.27 0.90
Significance
Intestinal SGCtiOIl skkosk skkosk sk sk ek ek seksk skkosk skkosk

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.

#dMeans in each intestinal section not sharing a common superscript are significantly different (P < 0.05).
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 33. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of palmitic acid (C16:0) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.01 (SEM=0.46); section effect: P<0.001 (SEM=0.50); treatment X section effect: P<0.01 (SEM=1.11).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 34. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of stearic acid (C18:0) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.05 (SEM=0.44); section effect: P<0.001 (SEM=0.32); treatment X section effect: P<0.01 (SEM=0.72).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

® Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 35. Effect of supplementation of different level of soybean oil (SO) in diets on apprent disappearance of oleic acid (C18:1) in each intestinal sections
of broiler chickens.

Treatment effect: P<0.001 (SEM=0.35); section effect: P<0.001 (SEM=0.37); treatment X section effect: P<0.001 (SEM=0.82).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 36. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of linoleic acid (C18:2) in each intestinal
sections of broiler chickens.
Treatment effect: P<0.001 (SEM=0.40); section effect: P<0.001 (SEM=0.37); treatment X section effect: P<0.001 (SEM=0.81).
D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abede Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 37. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of saturated fatty acid (SFA) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.05 (SEM=0.88); section effect: P<0.001 (SEM=0.62); treatment X section effect: P<0.001 (SEM=1.39).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

b Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 38. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of unsaturated fatty acid (USFA) in each
intestinal sections of broiler chickens.

Treatment effect: P<0.001 (SEM=0.73); section effect: P<0.001 (SEM=0.72); treatment X section effect: P<0.001 (SEM=1.58).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abed Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 39. Effect of supplementation of different level of soybean oil (SO) in diets on apparent disappearance of total fatty acid (TFA) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.001 (SEM=1.41); section effect: P<0.001 (SEM=1.05); treatment X section effect: P<0.001 (SEM=2.36).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 40. Effect of supplementation of different level of soybean oil in diets on true disappearance

(g/kg) of each fatty acid on each intestinal section in broiler chickens

Added Intestinal

C16:0 C18:0 C18:1 C18:2 SFA USFA TFA MG TG
fat, g/lkg  section'
2 D 1.91 0.82 4.10? 8.00° 2.73 13.09*  15.82% 0.41 0.19
bl 1.55 2.48 0.432 0.85% 4.03 1.31° 5.342 0.18 -0.16
J2 0.06 -0.13 0.022 0.322 -0.06 0.36 0.30° 0.01 -0.05
J3 0.08 0.00 0.06* 0.09* 0.08 0.25° 0.32? 0.01 -0.12
I 0.04 0.08 0.05% 0.022 0.17 0.17 0.34% -0.01 -0.02
12 0.01 0.01 0.01* 0.022 0.02 0.03* 0.06 -0.01 -0.02
4 D 3.20 0.93 6.74° 15.63° 4.13 24.71°  28.84% 0.31 5.23
J1 6.11 8.43 3.46° 2.17% 14.54 5.37° 19.90° 0.15 -0.44
J2 0.29 0.44 0.272 0.132 0.73 0.47° 1.212 0.16 -
I3 -0.06 -0.09 0.06* 0.382 -0.15 0.25° 0.09? 0.01 0.02
Il 0.01 0.06 0.042 0.132 0.12 0.15° 0.27° 0.00 0.01
12 0.05 0.04 0.052 0.06* 0.09 0.11° 0.20° -0.01 -0.01
6 D 4.68 1.04 10.36° 23.51°¢ 5.71 37.45¢  43.16% 1.60 0.39
J1 7.48 4.48 6.48° 6.24% 11.96 14.72°  26.68" 1.78 -1.55
J2 0.86 1.00 0.823 1.728® 1.87 2.74% 4612 1.24 0.51
I3 -0.14 -0.17 -0.05° 0.09* -0.31 -0.05% -0.36° 0.00 -0.07
Il 0.10 0.07 0.11° 0.19* 0.23 0.31° 0.54° 0.04 0.04
12 0.03 0.03 0.00* 0.06* 0.06 0.06 0.12° -0.01 0.01
8 D 3.49 -0.33 9.93b 27.51¢ 3.16 40.03¢  43.19¢ 1.35 4.42
J1 9.58 9.13 7.02°¢ 6.65° 18.71 12.91®  31.62° 0.69 0.08
J2 3.03 2.75 3.02° 3.74° 5.78 6.71°  12.48 0.08 0.13
J3 0.15 -0.04 0.22¢ 0.312 0.11 0.60? 0.72° 0.01 -0.09
11 0.02 0.03 0.08* 0.132 0.11 0.23? 0.33? 0.01 -0.01
12 0.12 0.05 0.16* 0.212 0.18 0.35° 0.52° 0.01 -0.18
Pooled SEM 1.24 1.32 0.92 0.97 2.48 1.78 4.02 0.31 1.02
Significance
Fat % NS NS o oAk NS ok ok NS NS
Intestinal Section skokk skokk skskok skskok skskok kskok skskok ksk ksk
Fat % X
NS NS ok ok NS otk * NS NS

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.

#dMeans in each intestinal section not sharing a common superscript are significantly different (P < 0.05).
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 41. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of palmitic acid (C16:0) in each intestinal sections

of broiler chickens.

Treatment effect: P=0.07 (SEM=0.50); section effect: P<0.001 (SEM=0.63); treatment X section effect: P=0.21 (SEM=1.24).
D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.
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Appendix 42. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of stearic acid (C18:0) in each intestinal sections of

broiler chickens.

Treatment effect: P=0.19 (SEM=0.46); section effect: P<0.001 (SEM=0.67); treatment X section effect: P=0.31 (SEM=1.32).
D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.
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Appendix 43. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of oleic acid (C18:1) in each intestinal sections of
broiler chickens.

Treatment effect: P<0.01 (SEM=0.39); section effect: P<0.001 (SEM=0.47); treatment X section effect: P<0.01 (SEM=0.92).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abe \Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 44. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of linoleic acid (C18:2) in each intestinal sections

of broiler chickens.

Treatment effect: P<0.001 (SEM=0.35); section effect: P<0.001 (SEM=0.53); treatment X section effect: P<0.001 (SEM=0.97).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abed Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
117



20.0 A 2% SO ey 4% SO 6% SO 8% SO
15.0 A
10.0 A

0.0 — oy

True disapperance of SFA, g/ kg of DMI

'5.0 T T T T T

Intestinal section

e 45, AR 7 AR FEAERHE ESEINEY oy sk (SFA) Z A2 B E

Appendix 45. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of saturated fatty acid (SFA) in each intestinal
sections of broiler chickens.

Treatment effect: P=0.13 (SEM=0.93); section effect: P<0.001 (SEM=1.26); treatment X section effect: P=0.29 (SEM=2.48).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.
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Appendix 46. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of unsaturated fatty acid (USFA) in each intestinal
sections of broiler chickens.

Treatment effect: P<0.01 (SEM=0.81); section effect: P<0.001 (SEM=0.90); treatment X section effect: P<0.001 (SEM=1.78).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first and second section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 47. Effect of supplementation of different level of soybean oil (SO) in diets on true disappearance of total fatty acid (TFA) in each intestinal sections
of broiler chickens.

Treatment effect: P<0.01 (SEM=1.55); section effect: P<0.001 (SEM=2.04); treatment X section effect: P<0.05 (SEM=4.02).

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

abe Means with different superscript are significantly different from each other at each intestinal section (P<0.05).
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Appendix 48-1. Effect of supplementation of different level of soybean oil in diets on apparent flow (g/kg)

of each fatty acid on each intestinal section in broiler chickens

Added Intestinal
C16:0 C18:0 C18:1 C18:2 SFA USFA TFA MG TG
fat, g/lkg  section'

0 D 1.95 1.98 1.17 0.87 3.92 2.12 6.06 0.05 0.71
J1 0.53 0.70 0.23 0.20 1.23 0.46 1.70 0.01 0.21

12 0.29 0.31 0.16 0.23 0.60 0.39 1.01 0.01 0.18

J3 0.11 0.06 0.07 0.09 0.17 0.15 0.33 -0.02 0.04

I1 0.06 0.04 0.02 0.02 0.10 0.06 0.16 0.01 0.01

12 0.06 0.04 0.02 0.02 0.10 0.06 0.16 0.01 0.01

13 0.08 0.07 0.05 0.03 0.15 0.10 0.25 0.00 0.03

2 D 3.54 4.49 1.64 1.92 8.03 3.71 11.76 0.23 1.40
J1 0.64 0.79 0.32 0.95 1.42 1.37 2.80 0.01 0.58

J2 0.38 0.42 0.23 0.47 0.80 0.74 1.54 0.02 0.07

I3 0.16 0.14 0.11 0.18 0.30 0.30° 0.61 0.01 0.03

Il 0.06 0.05 0.05 0.07 0.12 0.12 0.24 0.00 0.03

12 0.06 0.04 0.05 0.05 0.11 0.10 0.21 0.02 0.03

13 0.08 0.07 0.06 0.06 0.15 0.12 0.27 0.00 0.06

4 D 7.97 10.58 4.69 291 18.57 7.93 26.50 0.42 1.19
J1 1.04 0.65 0.58 0.71 1.66 1.25 2.91 0.03 0.45

J2 0.24 0.44 0.25 0.53 0.69 0.84 1.53 0.09 0.18

I3 0.13 0.18 0.11 0.23 0.32 0.37 0.70 0.00 0.04

11 0.10 0.07 0.09 0.11 0.17 0.22 0.39 0.01 0.03

12 0.09 0.06 0.08 0.09 0.14 0.18 0.32 0.01 0.02

13 0.08 0.06 0.07 0.06 0.14 0.14 0.28 0.01 0.05

6 D 9.88 8.76 7.37 8.65 18.65 16.61 35.27 1.68 1.79
J1 1.56 1.88 1.18 2.28 3.45 3.71 7.17 0.59 0.75

J2 0.29 0.48 0.23 0.54 0.77 0.79 1.56 -0.01 0.34

I3 0.28 0.20 0.21 0.34 0.48 0.57 1.05 -0.09 0.11

11 0.15° 0.12 0.13 0.17 0.27 0.31 0.57 0.06 0.05

12 0.12 0.11 0.10 0.12 0.23 0.22 0.45 -0.05 0.05

13 0.14 0.11 0.15 0.12 0.26 0.28 0.54 0.03 0.06
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Appendix 48-2. Effect of supplementation of different level of soybean oil in diets on apparent flow (g/kg)

of each fatty acid on each intestinal section in broiler chickens

Added Intestinal
Cl6:0 C180  C18:1 C18:2 SFA USFA TFA MG TG

fat, g/lkg  section'
8 D 11.92  11.35 8.67 7.14 2328 16.34 39.62 0.67 1.71
J1 3.77 3.66 3.46 4.05 7.43 7.72 15.14 0.32 0.95
J2 0.68 0.50 0.65 1.03 1.18 1.69 2.86  -0.05 0.16
I3 0.30 0.20 0.29 0.38 0.50 0.68 1.18 0.12 0.11
11 0.28 0.17 0.31 0.40 0.46 0.71 1.17 0.00 0.10
12 0.22 0.15 0.21 0.21 0.37 0.42 0.80 0.06 0.06
13 0.20 0.09 0.19 0.21 0.29 0.43 0.72 0.01 0.31
Pooled SEM 1.09 1.29 0.75 0.62 2.35 1.35 3.56 0.10 0.26

Significance

Fat % NS NS NS NS NS NS NS roxk NS
Intestinal Section skkosk skkosk sk sk ek ek seksk skkosk skkosk
Fat% X skekk skskk sk sk kskosk kskosk skskosk skskok NS

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.

#dMeans in each intestinal section not sharing a common superscript are significantly different (P < 0.05).
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 49. Effect of supplementation of different level of soybean oil in diets on true flow (g/kg) of each

fatty acid on each intestinal section in broiler chickens

Added Intestinal

C16:0 C18:0 C18:1 C18:2 SFA USFA TFA MG TG
fat, g/lkg  section'
2 D 1.53 238 044 0.97 3.91 1.46 5.37 0.172 0.66
J1 0.05 -0.16  0.04 0.29 -0.10 0.37 0.27 0.01*  -0.06
J2 0.10 0.02  0.10 0.20 0.12 0.32 0.44 0.01*  -0.10
J3 0.06 0.04  0.06 0.08 0.10 0.15 0.25 0.00*  -0.01
11 0.01 0.00  0.02 0.04 0.00 0.05 0.05 -0.017 0.01
2 0.00 0.00  0.03 0.02 0.01 0.04 0.05 0.01? 0.01
13 -0.01 0.00  0.01 0.03 0.00 0.03 0.02 0.00? 0.04
4 D 6.10 837  3.59 1.96 14.47 5.78 20.25 0.36®  0.50
J1 0.37 040 035 0.46 0.78 0.78 1.55 0.07? 0.14
J2 -0.01 -0.06  0.13 0.25 -0.06 0.41 0.35 0.01? 0.04
J3 0.05 0.04  0.07 0.12 0.09 0.21 0.30 0.01? 0.02
11 0.04 0.03  0.06 0.09 0.06 0.14 0.20 -0.017 0.02
2 0.03 0.02  0.05 0.07 0.04 0.11 0.16 0.00? 0.01
13 0.00 -0.01  0.02 0.03 -0.01 0.04 0.03 0.00? 0.02
6 D 8.04 6.74  6.29 7.73 14.78 14.49 29.27 1.61°¢ 0.99
J1 1.10 1.14  1.01 2.03 2.24 3.24 5.48 0.56° 0.61
J2 -0.03 -0.08  0.07 0.14 -0.11 0.22 0.11 0.00*  -0.03
J3 0.18 0.10  0.16 0.24 0.28 0.41 0.69 0.04? 0.07
Il 0.09 0.07  0.10 0.14 0.15 0.23 0.38 -0.01% 0.04
2 0.06 0.07  0.08 0.09 0.13 0.16 0.29 0.00? 0.03
3 0.06 0.05 0.10 0.09 0.11 0.18 0.29 0.02? 0.03
8 D 9.97 923 753 6.21 1921 14.18 33.39 0.60° 0.98
J1 3.23 2.84 325 3.81 6.08 7.23 13.31 0.28%  0.64
J2 0.39 0.10  0.51 0.76 0.50 1.27 1.77 0.02*  -0.01
J3 0.20 0.10 0.24 0.28 0.30 0.53 0.83 0.02? 0.07
Il 0.23 0.13  0.28 0.37 0.34 0.64 0.98 0.02? 0.09
2 0.16 0.11 0.18 0.18 0.27 0.36 0.64 0.01? 0.04
3 0.12 0.07  0.13 0.20 0.19 0.33 0.52 0.02? 0.27
Pooled SEM 1.22 1.44  0.83 0.69 2.63 1.50 396  0.12 0.29
Significance
Fat % NS NS NS NS NS NS NS A NS
Intestinal Section skokk skskok skskok skokk skskok kskok skskok skskok kk

intestinal section

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.
NS: not significant; *P =0.05; **P < 0.01; ***P < 0.001.
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Appendix 50-1. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of each fatty acid

on each intestinal section in broiler chickens

Added
fat, % 2 4 6 8
Intestinal ~ Apparent True Different’ Apparent True Different Apparent True Different Apparent True Different
section'  digestibility digestibility digestibility digestibility digestibility digestibility digestibility digestibility
Cc16:0 D -51.81 46.69 210.97 -94.87 -46.70 -103.14 -71.32 -33.90 -110.37 -71.18 -40.12 -77.40
J1 74.12 99.23 25.31 79.18 91.46 13.43 67.07 76.61 12.45 48.65 56.57 14.00
J2 83.09 96.51 13.91 92.27 98.84 6.64 95.99 101.09 5.04 92.12 96.35 4.39
J3 92.64 97.26 4.75 96.17 98.43 2.30 95.79 97.55 1.80 95.85 97.31 1.50
I1 96.72 99.38 2.68 97.74 99.04 1.31 97.77 98.79 1.02 96.09 96.93 0.87
12 96.77 99.47 2.71 98.16 99.47 1.33 97.95 98.97 1.03 97.35 98.20 0.87
3 96.01 99.77 3.77 97.28 99.12 1.86 97.42 98.85 1.45 96.51 97.69 1.21
C18:0 D -419.75 -111.48 -276.52  -530.68 -390.11 -36.04 -315.73 -207.21 -52.37 -324.63 -233.85 -38.82
J1 18.87 122.03 84.53 37.03 84.07 55.96 4.05 40.37 89.97 -30.75 -0.37 -8284.49
J2 47.74 99.30 51.92 78.13 101.64 23.13 84.79 102.94 17.63 85.14 100.32 15.13
J3 81.32 94.96 14.36 90.91 97.13 6.40 90.28 95.08 5.05 92.83 96.84 4.15
I1 92.14 97.63 5.63 95.44 97.94 2.56 96.63 98.57 1.96 93.65 95.27 1.70
12 93.65 98.94 5.35 96.65 99.07 2.43 95.81 97.67 1.91 94.72 96.27 1.62
13 90.08 98.76 8.79 94.69 98.65 4.01 94 .81 97.86 3.12 93.04 95.60 2.67
c181 D 62.90 94.40 33.37 36.83 52.32 29.61 34.03 45.84 25.77 36.12 45.90 21.30
J1 94.38 99.09 4.75 93.60 95.91 2.41 87.32 89.09 1.98 75.87 77.33 1.89
J2 94.52 98.05 3.60 96.33 98.07 1.77 97.79 99.12 1.34 96.29 97.38 1.13
I3 97.42 98.62 1.21 98.34 98.93 0.59 98.07 98.52 0.45 97.95 98.32 0.38
I1 98.70 99.31 0.61 98.92 99.22 0.30 98.95 99.18 0.23 97.82 98.01 0.19
12 98.60 99.18 0.58 99.12 99.40 0.28 99.00 99.21 0.22 98.54 98.71 0.18

I3 98.46 99.58 1.12 98.70 99.25 0.55 98.60 99.02 0.42 98.28 98.63 0.35
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Appendix 50-2. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of each fatty acid

on each intestinal section in broiler chickens

Added
fat, % 2 4 6 8
Intestinal ~ Apparent True Different’ Apparent True Different Apparent True Different Apparent True Different
section!  digestibility digestibility digestibility digestibility digestibility digestibility digestibility digestibility
c182 D 86.55 98.14 11.82 83.30 88.40 5.77 64.22 68.12 5.73 77.22 80.46 4.02
J1 94.23 96.88 2.74 96.08 97.25 1.20 89.66 90.55 0.99 87.52 88.26 0.84
J2 94.55 97.71 3.23 97.21 98.60 1.41 97.69 98.75 1.07 97.29 98.17 0.90
I3 97.94 99.05 1.12 98.69 99.18 0.49 98.52 98.89 0.38 98.81 99.12 0.31
I1 99.18 99.48 0.30 99.41 99.54 0.13 99.52 99.62 0.10 98.75 98.83 0.08
12 99.38 99.68 0.30 99.55 99.69 0.13 99.60 99.70 0.10 99.34 99.42 0.08
I3 99.31 99.65 0.34 99.50 99.65 0.15 99.52 99.64 0.11 99.16 99.25 0.10
SFA D -147.62 5.50 2782.80 -214.31 -140.82 -52.19  -138.61 -81.62 -69.83 -140.56 -93.16 -50.89
J1 59.73 105.17 43.21 67.63 89.43 24.39 49.72 66.63 25.38 26.91 40.98 34.33
J2 73.88 97.24 24.02 88.39 99.60 11.25 92.91 101.60 8.56 90.21 97.44 7.42
I3 89.69 96.66 7.21 94.73 98.07 3.41 94.28 96.87 2.68 95.02 97.18 2.22
I1 95.53 98.93 3.44 97.11 98.74 1.65 97.46 98.72 1.28 95.42 96.47 1.09
12 95.96 99.33 3.39 97.74 99.36 1.63 97.36 98.62 1.27 96.63 97.67 1.07
I3 94.46 99.51 5.07 96.57 98.99 2.45 96.70 98.58 1.90 95.56 97.12 1.61
USFA D 79.48 97.16 18.20 70.74 78.64 10.06 57.05 63.11 9.59 66.20 71.20 7.03
J1 94.10 97.45 3.43 95.59 97.08 1.54 89.15 90.29 1.27 84.90 85.84 1.10
J2 94.70 97.83 3.20 97.07 98.47 1.42 97.78 98.85 1.08 97.22 98.11 0.90
I3 97.80 98.87 1.09 98.62 99.11 0.49 98.43 98.80 0.37 98.66 98.96 0.31
I1 99.05 99.54 0.49 99.29 99.51 0.22 99.38 99.55 0.17 98.58 98.72 0.14
12 99.15 99.61 0.46 99.45 99.65 0.21 99.44 99.60 0.16 99.15 99.28 0.13

I3 99.03 99.73 0.70 99.29 99.60 0.31 99.28 99.52 0.24 98.91 99.10 0.20
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Appendix 50-3. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of each fatty acid

on each intestinal section in broiler chickens

Added
2 4 6 8
fat, %
Intestinal A t T A t T A t T A t T
mestha pparel e Different? pparel e Different pparel e Different bparel e Different
section!  digestibility digestibility digestibility digestibility digestibility digestibility digestibility digestibility
TFA D 17.74 59.25 70.06 21.68 31.28 30.69 26.25 31.11 15.62 31.19 37.28 16.34
J1 87.12 93.34 6.66 91.12 93.27 2.31 86.49 84.35 -2.54 89.21 76.66 -16.37
J2 90.90 94.31 3.62 95.17 97.12 2.01 96.95 98.14 1.21 96.81 97.01 0.21
J3 96.32 97.39 1.10 98.24 98.44 0.20 97.73 98.10 0.38 98.04 98.35 0.32
I1 98.41 98.92 0.52 98.92 99.15 0.23 99.05 99.23 0.18 98.05 98.19 0.14
12 98.57 99.06 0.49 99.15 99.38 0.23 99.09 99.26 0.17 98.72 98.87 0.15
I3 98.20 98.95 0.76 98.82 99.16 0.34 98.84 99.10 0.26 98.34 98.55 0.21

'D: duodenum; J1 to J3: first to third part of jejunum; I1 to I3: first to third part of ileum.

Different= 100x (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 51. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of palmitic acid
(C16:0) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 52. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of stearic acid
(C18:0) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 53. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of oleic acid
(C18:1) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 54. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of linoleic acid
(C18:2) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 55. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of saturated fatty
acid (SFA) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 56. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of unsaturated fatty
acid (USFA) on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Appendix 57. Effect of supplementation of different level of soybean oil in diets on the different between apparent and true digestibility (%) of total fatty acid
on each intestinal section in broiler chickens

D: duodenum; J1-J3: first to third section of jejunum; I1-12: first to second section of ileum.

Different= 100% (true digestibility- apparent digestibility)/ true digestibility.
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Effect of Dietary Fat Levels on the Hydrolysis and Absorption of Fat
Along the Intestinal Tract of Broiler Chickens

Chong-Zhi Ho

Abstract

This study was conducted to investigate the effect of dietary fat levels
on the hydrolysis and absorption site of fatty acids in the intestine of broiler
chickens. One hundred and sixty 24-d-old Ross chickens were allotted to 5
treatments with 4 replicates per treatment with 8 chickens per replicate and
supplemented 0, 2, 4, 6 and 8% soybean oil in semi-purified diet,
respectively. Chickens were sacrificed at 35-day-old and divided the
intestinal tract into duodenum (D), first to third section of jejunum (J1, J2
and J3), and first to third section of ileum (I1, 12 and 13). Digesta were
collected to determine the hydrolysis rate of fat, the digestibility and
disappearance of each fatty acids in each intestinal section. The results
showed that most of the fat was hydrolyzed at D and it was not affected by
dietary fat level (P>0.05). The interaction between the treatment and
intestinal section of true digestibility of the fatty acids were not significant
(P>0.05). The disappearance of total fatty acid was occurred mainly at D1,
J1 and J2. In which the disappearance of USFA and SFA occurred mainly
at D and J1, respectively. In conclusion, dietary fat level did not affect the
hydrolysis and absorption site of fat in the intestine. Fatty acids were
absorbed mainly at D, J1 and J2, and USFA was absorbed faster than SFA

was.

Key word: Fatty acid, Hydrolysis rate, Digestibility, Disappearance,
Intestinal tract, Broiler chickens
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