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Fig. 1.
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Apparatus for esterification of volatile fatty acid
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C,
C,
i-C,
n-C,
J\ |
Fig. 2. Chromatogram of methyl-esterified

volatile fatty acids

* The same as Table 1.
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Fig. 3. Calibration curve of mtehyl-esterified

fatty acids
#, The same as Table 1.
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VEA 2R D3I
ZDY— 2
HHE LI, GBI NI e
AT, 1-Cs X Fudh A0
i n-Cs X FD S0 fTRFUK 2 Nz, ciu s 2k
ZNZFNH D
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N ZHEREE UTHILTZ. VFA ;
TRz,

N EEL
e L

A

X B X >< D <1000
<50 CE = )><F><G (mg)
U, A. PNIREMEWITFT & U TR U T2 8B TR

ity
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it
C. JAHEW 2ml O 2 F VL% ORE
D. .JL*H’\EU» ENT 2158 Geit/ 2 it
all)
E. JHEMPIOY — 243
F. % VFA i ¥ — 475
G. HAMTLTH T 2 %2 1 ORRIELREL
HAY a2 7T MCBIbN I Y — 2 OFsei, 5
FHROU I OHEE A PT R IRA L T L, 1L
BBORDH A 07 25 8 ELKT 3 T Eick b 7p
aniz.
6. EBME%=EER - v I V2, Hexobarbital
Sodium DFHENC L - TR, F7MBEE 5 I L
TULUR OB ER Uz, 7245, BN 6 BITH- 17,

3 EN D HAED LD

a) TIBERA SR A iie, e Lot
5‘3"(3 AT '”31’“ L, Iﬂ' fﬂ'J@ N IHCE} f~l'|-5;5_9 {f 19'1;—11/
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b) MR BT S T, HIBAOME S
25Tz, Neoprene latex 601 A % 45 {U%iH)
IRE DIEA U THDRIER T, CORE2HH
U, e d 2 i 24~ TRk LT,

c) LLLOmifhi %4 T U F I, FIOTRPIC &
JBRER Y U Tz, ihith 8~10 HE[T L THBER L, L
T BBOTTETHATTT S ON R 28 L, WU L
THpncfik L7z,

FX 1%

1. BERo VFA 0 Lo i 565 5
VFA (% Table HIT/RUIZE 512, C, OHHED S
1 (0. 88 mg/gm), {hIYHILED BN D - 7.

2. BEARYO pH H{EON O ST, N
6.26, ATl 6.52, Jivilbs 6.59, %5 5.78, #o

Table 1. Concentration of volatile fatty acids in the pressed barley (mg/gm)
“C, Cs i-C, n-C, i-Cy n-C, { ‘Total of VFA
*#0.88,0.01 0 0 0 0 0 0.88,0.01
*

» C,, Acetic acid. C,, Propionic acid. C;, Propionic acid. i-C,, iso Butyric acid.

n-C,, normal Butyric acid. i-C;, iso Valeric acid.n- Cs, normal Valeric acid.

**  Mean , standard error.
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SEEIGE O [THERARE, 2N 6.04~6.48, 6.03~ DOINTATIEFEL T2 - 1.

6.88, 6.12~6.92, 5.33~6.23 Th-1o. LfHDH 4. BENEHMO VFA LI 11O REIT
BT, £5i5E (a=0.05) (LiF» Ll Table 2 1T U, B 43N % At LTz B &
i, FaE, OXOibTHS. VFA REOSFETL

3. BEEANEYMOERYE TR %A TR 44.59mg Td-1o. 7535, Fig. 4 1%, [L=7 1Y
T &, DI 2.25gm ThE L £ 4, FTB 0.53 gm, OHRMMDH A7 07 T 5 LD TERRLIZE DT
JEVFS 0.49 gm, ffiby 0.25 gm Th- 7o, D B, DA a s E, Cp Mkd &L VFA D
{IRARE, RTIB O 1. 45~3.05 gm, 0.33~0.73 60 %% TN G, CAUTHL D, G & n-C
gm, 0.22~0.76 gm, 0.09~0.41gm T, 7:iAiOFI T, Lo 3FIIR P ts. DXL, B0

Table 2. Net of volatile fatty acids in the intestinal contents (mg)

Portion®** | *C, C i-C, n-C, i-C; n-Cs i Total of VFA
SI *¥%g 23,2.12 0.87.0. 71 0.08,0.06 0.52.0.46 O. 41,0.14 0.20.0.14 i 10.31,2.84
Ce 7.43,1.03 2.99,1.00 0.38,0.16 3.63,1.44 0.56.0.13 0.50,0.14 i 15. 49,.3. 48
C, ‘ 7.95.1.25 2.87,0.57 0.22,0. 08 2.25,0.67 0.55,0.15 0. 45,0.14 | 14.29.3.56
Co ‘ 3.27.0.65 0.51,0.31 0.00 0.53,0.33 0.16,0.03 O. 05,0.05 | 4.52,1.33
" Individual | o ‘
][:gltf;l con- l 26.88,3.60 7.24,2.00 0.68,0.22 6.93,2.49 1.67,0.834 1.20,0.94 44.59,7. 42

#x# QI Small intestine. C;, Right cecum, C., Left cecum. C,, Colon.
* *#%  The same as Table 1.

C,vo
S n-C, Cr
C,x2
i-C n-C,
: N\
C,x2 ‘
C, Cr. Co
C,x2
n-C ¢,
=Cs n-C;
| U L

Fig. 4. Chromatogram of volatile fatty acids in the intestinal contents
* 4% The same as Table 2.
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VFA RETIEBBE S 2, DUTE, &0
TAL 72, FssH & PRCCdh - 22, 23FR VFA O
RRUCOWTHIN 2 KT 5 &, Cy 13/ % <
CAUTD DI LT, “D’&“%Uﬁ'—{%f, R &
DIshrotz. Co ik, TN, ST T L
S i-Cy, n-Cy, i-Cs, n-C5 ORAWIE, Y
L L ORI 21z LT, Cs &llUHHA% T
Uiz, B9 50, Co UADNHIE, Tid5 k0O
Bahs fod 2300 b 21, L S8R 7 7
LD, BN OBRICONTTH S, L
U, fildiod 51z, :’ri"ﬁéfu.d)VJffﬁ?ﬁ&if»iﬁ0)4‘!115”{5(/’(
W5, 20T, W—J#zr 2 AL VFA 7%k
B AT, zdlcﬂ»ﬂ?%ﬂlgm‘"bd) RN LT
e L 22, Z D4 % Table 3 | CRUTC. B8N
VEA B3, 7, HOHBESERLZO. HROSEEA
D VEA BUTS W TEIMA O {1 5 OB %4575 -
1205, JHd otz chic O DI TH S, T
D RIBHTHA, NSRS T, S b, s
PORLNTEICNEIE, FIBNCHEA T3 & VFA

%‘Pit"?ﬁi‘*« %, TERRLTNS. ZHEOLD 554
P BEDE X EIERKIZ, C, Cy n-C, %0, 72

i»‘f“’é Co DIFERIIIRD TE Do 12, HYFEIico
Wik, C BEBOALSTHEBICL S, Kigic
ZRILUTS. 20O 5 HECHONTHS &, F
NURROE G SlRIT, HIBCHEET 2 08I, W
W R LTz

LLL, B O VEA BHTOW Ttz b3, #3801
D2 DY % 1155 TR LIz DH3, Table 4
ThHD. NETIE, Co HiT79.89 &[«g]:!(fvgay), =i
TGy, n-Cy Dif X, i- GCs, n-Cs, i-C, 12 f7b>c
Filaid, 7eodi & $ e kIk U, 13 c‘:/btﬁbb
B0 TNBNBICIA S &, #53 D I O
H—ELTW2. UL, NBEDHBCERT: 2
Dids Co A (51.8%) L, Cs, n-C, »i#ins
B, TETHDH. —J5, #iliz C, 53 72. 4 % TINB D
ZAUTHLIL, Cy, n-Cy D3CAUCH X, {BOHEIR
Kot cok 5z, YU & RSB SEIL
LTW3a. #ihiitic, T D FYEDTEE S h 3

Table 3. Concentration of volatile fatty acids in the intestinal contents (mg/gm)
Portion*** *C, C; i-C, n-C, i—C n-C;, Total of VFA
SI **4,53,1.79 0. ZSLO 18 0.03,0.02 o. 14,0.12 0.15,0.04 0. 05,0. 04 5.15,1. 81
Ck 18.48,3.49 4.81,1.23 0.62,0.23 5.31,1.81 0.86,0.18 O. 73,0.20 30.81,3.93
C, 24.64,6.59 5, 89,1.78 0.31,0.12 4. 03,1.51 1.08,0.28 o. 75,0.25 36.70,7.90
Co [ 25.58,7.54 2.53,1.26 O. 02£O 02 2.22,1.40 oO. 99LO 41  0.20,0.20 31.54,5.13
Individual ~ | T o R
total con- / 73.24,13.82 13. 48,4.02 0.98.0.28 11. 70,4.23 3.07,0.79 1. 73,0. 43 104.20,17. 22
tent !
®, W, #¥: - The same as Table 2
Table 4. Individual volatile fatty acid expressed as percentage in the
intestinal contents
Portion*** #* Co C, 1-C4 n-C, i-Cs n-Cs
SI 79 8 8.4 0.8 5.1 4.0 2.0
Ck 48.0 19.3 2.5 23.4 3.6 3.2
C. 55.6 20.1 1.5 15.7 3.9 3.2
Co 72. 4 11.3 0.0 11.7 3.5 1.1
*, #*%  The same as Table 2.
Table 5. Net of volatile fatty acids in the contents of ligated cecum (mg)
Portion®*+ “C. C, Gy n-C, i-Cs n-Cs [TomlofVFA
Ck k17, O8i6 28 14.25,6.98 2. 89x1 06 12.46,7.52 3. 63,1.90 2.31,1.43 52.10,25. 34
C. J 7.84,0.96 2. 34,0.29 11. 46, 1. 30

*, R *** The same as Tdble 2.

0. IQtO 07

0. 46iO 14 0O \)510 09 o. IOiO 05
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Table 6. Concentration of volatile fatty acids in the contents of ligated cecum (mg/gm)
Portlon* ok *Cz Cs i- C4 n-C, i-C, n- C5 | Total of VFA
CR ’“24 98i2 95 16 15,3. 50 3 0811 17 11-94¢3- 66 3.87.0. 85 1. 95LO 73 61 96i9 87
C. 19. 213:2 12 5. 98l1 10 0.50,0.23 1.01.0.25 L. 36i0 29 0.27,0.15 ‘ 28.33.3.32

) wE R The same as Table 2.

Individual volatile fatty acids expressed as percentage in the contents

Table 7.
of ligated cecum
Portion*** *Ce &
C, 1 40.3 56. 1
\
C. l 67.8 21.1
) wEE The same as Table 2

5. HEELRBOBEATHO VFA (EKI
OB %L F Cr, AU Cu ZMFRT 5.
34 pH % #liz UTchs, Cy 6.7240.18, Cy 6.90+
0.04 (AT B EEI H EIHE SO T/RT) Tho T2,
72, [HEWE &, Cr 0.79£0.30gm, Cp 0.42%
0. 04 gm T 125, & bICHPIINCEEREY 5178
V.

HEAD DFTEET % Table SIC/RL 72, VFA
WAEEC, Cp it Gy X b & 4RI 2w, kB, bt
RrREM Y I LIz Table 6 ThH%. IR~

2L, BT T0A 0o, BliaE LT
IRRIED B 25w, 2 CT, MEALD VEA ST T
G R LIz E A, 120 {5 RUET L 7‘J>,.,h
pNntz. T SO VEA Sy AL L H AR
HiL7z (Table 7). jli#& $1C L4 1% intact 7ot
LEPITNS. C, T, n-Cy & 1-Cs OFIT AU 1A
LT B h3, BT ED k- 10 WA 2 NS
L, Cp IZBWT Cp 32754, o Yayiipayiipsiivite
%8 150 T A, T Ce iexd T % Co @ VEA LI,
C; YLLoarmbsidiz L, C, WHNEWVAD.

£ £

=7 Y RHETENO VFA 289 BBRAE VA LA
. JEER S 910, ANNISON 510, Ziuc#iii % ik
LUz oHTT, AL L VEA ORI T | VA QA
SHRIMPTON'? (D&% HIADAHTHS. TiLHid,
FNFNEBER EDRIZ AT, HR D ORKTE
KIS 5205, TS DIREVSE SR UED 575
ﬁbf@%tm
WS HENAT L TC O
Y (D/Y\‘ﬁtlﬂm’b VJ[»d;&iviJ’)/‘) S, LU

?]’l[l{\ G-, =9
» b

i- C4 n-C, i-Cs n- C

5 0 19.3 6.2 3 1

1.8 3.6 4.8 0.9
,{)‘:4@'“0) VFA %7, }HTV;/;) LS 9] I—‘ Y.Jb) 5, rh il
BRIkl % B A B BEDS H - 12128, P L
(2

2. VFA O 4yiiig, Ci Cs, i-Cy, n-C,, i—Cs,
n-C, O 6 4yfiins, By siine (iEs 2 ¢ & 2y
2. UL, Wbk X &, Pl Fig. 2108
LIz b Th 5%, ke - T, & B 5YTH D D
BN DY B To. filo i-Cy 5, 0.00mg &
WSO, (AL Bl B 1L E R IRL T
3. UL, CHODESRERONEL, BETNEHO
LN MRS s o 7o, L VEA BT BIL,
ANNISON 511 {3 JaMES & MARTIN ODJFIEICE 54

WH Ay v RS T T4~k T SINA) % I
HiL, E85 MU e REL TS, iUk

U, MY 13, R—K8—2 ek I74—CLo
RO 211780, Co & Cy OfF{ERRT A
By FOKT, Co @by, &nH. &TH
2%, FE ORI Co BIHHICZ DAKR y M BA LT
Wh. RRSHTWAR—=2av 77613, &
DERID> B D b D 2R L TN, LU, HED
O UIEERT b, DEBITIRH B, Coy G 78
ERRINSNENT EDdoTl. TORPHAT, i
W0 BT AE UTcitkl & AVl i
D5 o e DTIXIZN. TN, 253ETT W
xhrcEEbhs. —77, ‘;Elﬁ?j?ﬁbiﬁ}j%bfﬁfﬂwi
SHRIMPTON'? § Cp~Cs DM 2 ED T 5B WV
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LN RO BT g s VEA L il
twi"sz?'/’)wf:. Jedi7e (b A HB AR O FakiE
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ANNISON 51 DRREIZINT E, HEMNO VFA &
ity % L, CoNwAay & DOWNEY DRI B bk
TERUICEE S 13, FEINL & AR TENH 2 C
Ly BLOHBIT § 20 0 A0S, e
(HET 2IALTH B, LTINS,

HEDE ST, VFAXPEBILBICRAMINSC
L, HBWNTO VFA OFEERFBRT 3 THS S
COHR, BBAO WARIC ELNH Y, F1oHkE
bHHTEDS, VFARBROATIE, HEITITS
VFA {i{EDERZHT 5 T &3t L. o,
ik & UTOBRBOB O T, FBITE L M oh
T2 ERAERL T L.

4. FbDX 5T, MEOBIED & HNH 24T 8] %
BT A1 TR TRn. #-T, The BAE
BUDDBREE L THD TAHS. BTSN T 4 ke
I, BT 2 B8 4, Lt Ui Eyiac
67.51mg/gm & 5k 64.8 %% Kh T A, CHIT
U, /IMBETIX 5. 1Smg/gm wijidicd X, ¢
DHEIL, HENT VFA DSPELIN S, & UTHR
TE5. ERHLVCE A E, B, BETH g
LAPOER & I E BRd AT S B o> VEA (iU,
ZORIZTTNT C, BTERDLTNE) 2L, /)
B E LTI b o BT k32 & ML TS
D LRI O KL 2 8 0ThHA S, —
Tis B OTHEOENMNED - ThH, MUV RS v
N5 7 4 —iT X % ANNISON &'V ORETid, 3 {5
KHOWTHILL WBNTW A, Chuck s s, BT
25, 18, 12m-mol/kg vt LT, FBhZ 101, 106,
1S m-mol/kg &, &6 ORMITELIL TS, &
T2, FEFITPE D MIBOLOBE & [IRET, Wil o 5
Witk VEA FEANC B B 2 F6 005 5, Stz LT
AV

D ET, HBCOUTRIE Dih - 1o DI T &
S 720 BNTBRNTZE 90T, #5B0 WAL B T4
28, ZDOWEHEOLHIRA (a-=0.05) i3, 0.09~
0.41gm ERED CAHRETHA. 12, VFA &t d,
1.56~7.48mg & Z DDA XN, U b, #EBI
DIRYRS. PEORIA S, ABNT VEA piE
EH DI END T L3P, &AL, B
<» VFA OXMUZ, HB D 2003/ h 5 A LTz
%@&mbﬂé.

5. Bl INiz VEA 6 Dok, Y hs
W T T 508, Cy, Cy, n-Cy BN & 3—
HUTWAS. &1, C 3% <, VFA 0Ok5 0 1
ZHEDTNDS. Cy, n-Cy 23U FEET, iUz
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<. UL, i-Cy, i-Cs, n-Cs 1324078955 12, VEA #
RISADE U & 50T, #EAr e 4 LIT0Ts. chnsy
BRI TH S EBEICL > TR - Tz, T2bb,
IMETIE, Co H579.8% & VEA OAM % L5, Cs,
n-C, 3 hico ¥, Bh DD 3 DFETH-
1. L CAD, EBTIR C s (51.8%)
igh, T Cy, n-Cy BE L I TWNB. —T,
B D 3 5y ORI, N EEIB ORI 2 Rk %

IRUTZ. BRD D33l O GFHE, S E bz 109
R Ch-1z.

COX DITHBICTIS T 2 Y ORI, % &
g o005, RN L, Co OHED I
L TH%. SHRIMPTON' i3, HIBHNO C, 1353 % &
WU T D, ANNISON 510 (3, 55,9 9% & ik~, 2
HHORETIIF—-FL T 3.

ELAT, Thh VEA BEAICOWTIE, BN
BOBMEEDIHEINC L 2 T EB BT L%, WD
R U T B . i, il s 5 ST H S P IC 12 7E
U, EOXS5CHAiTADTHS 5. ANNISON 5
'k, E. coli, Lactobacilli, Bacteroides spp.,
Bacillus spp., Gram+{cocci %5 EWFELEL, /g
RSN OREE RHLETVICHIBIL T0 208, EIBIcgs
HEBNTOE. FTobb, Hi#H 2z 5L, Bacillus
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Summary

To clarify the role of the ceca in the digestive processes of fowls, contents of the intestinal
canal were analyzed chemically in the previous study. No significant difference in the perce-
ntage of crude fiber was perceived between small intestine and ceca, and with regard to
cellulose digestion we posed further inquiry on the significance of the ceca.

In the present experiment, the volatile fatty acids (VFAs) in the intestinal contents in fowls,
were analyzed by the gaschromatography. The results obtained are summarized as follows.

1. In the pressed barley used for the diet, only acetic acid was recognized.

2. The VFAs were detected in the contents of the small intestine, ceca and colon,
comprising mainly acetic, propionic and normal butyric acids. In addition to these VFAs,
small amounts of other acids (iso butyric, iso valeric and normal valeric acids) were present.
In these VFAs, acetic acid was present in the greatest proportion, followed by the propionic
and normal butyric acids.

3. The cecal contents showed a concentration of VFAs much greater than that in the
colon and the small intestine.

4. On the dry basis, VFA contents and pH values no significant differences were recognized
between right cecum and left one.

5. Each cecum was ligated at its base, furthermore, all blood-vessels supplying one cecum
were ligated. After the operation, contents in both ceca were compared. As a result, VFA
concentration present in the cecum where blood-vessels were ligated, increased; while the
percentage of acetic fraction decreased, showing an increase in other fractions.

The above-stated results show that VFAS are produced and absorbed in the intestinal canal,
especially, in ceca.



