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Studies on the Formation of Volatile Fatty Acids in the Intestinal
Contents in Chickens
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EDRERA 2T, HBH VFA DA & RIRO T %
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Shooh5b.

LIAHT, ThbDOMRITTNTABEL FoRZ
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EHE < SR AR LT, FDOBEHN VFA O B
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—CIIASRBE L. 17y — it 2 \HTREL,
SPRHN T S BEE BURRL S Skt (B AR A fkt KK) %A
Wy, fRHES JOROK &b I H ICER IS, T,
BEERIE, 100W v = 2 BERS Hr BB LE. 7t
¥, BRORE, BEX, HAKEBEHBOYT IEKR
RECHEL 1o,

BEABHT, 1 HERH 5 HilE TR DR D10,
6 HB2>H10HE E TlX kD RO 5 Fx 1 5L L, 1
F2Es ([ — B LBE) W75 HAa R L. 5 ED&H
WU EBRH T 70T, WHETFHENL 375 FaFHL
7o,

2. BEABTER
EROEZBCONT, ZHEBS & —ERFIIC—FIT
BENEYZERL, 2Pk E L. 7ok, 1HER
TOWTE, HKERBEBRINSTEERLYD, 0°C
IR o T ice box IR L TG - 7ok, SRERL 7o
WAREUCY - Tix, BErHOB B I8 T 510D
i, BECTHEIER LD Tihbb, RIFEHHE
Hexobarbital sodium (Quropan-soda - Yg#7 5 83 KK)
10%% 0.3ml %, OEAEAL. BIEREBICH
KL, B8t L. BEIKRD 4 HmcXasL,
FRENDOHNBEWEFR L. Ticbb, M ER
(+ iR BREE- LINE R & £ T, SL), DB
T (ORARMET»OESEH BEAM £ T, Sh),
BB (Ce), #¥ (HBk LOPHEEE, Co) DFEML
YT, L. YIMOBENRIIED THETH
B, ROFECL > TABHORIEZ L, 37¢
bbb, BEMENOKBKLEAL, BBETI—0H
#, fBOWMIITF O A <7 VT ML, BE
NN BEEBETHAZ LICLD, WEWEKEEM
IR, REMCREL. ZOBRFEREIREL
7o REMICHEI LU ICBENEYL, FTo@sREmL
7o, %7 pH DEIEZTHTc. T, TOREY
HEEEAOD beaker FICERBIMNICEAL, TOEE
PRIEL TLERY RO, AEMIEDIC, VFA
B IOERYOEES LI, BRHIRNT, #
78 % (Securitaner - NILIT 2 KK) 128 L, ice stocker
RTRELC.

3. pH ORlxE

HiZ—¥E# M-5 & pH meter (3@ KK) THIEL
1.

4. E¥H

Homogenize L 7=IBERNAEIT, T O—Eizo\C,
BEFERNID PSR CEEN 0. 1lmm R 72b DT
DWW, HHEMBGEEE CER L.

5. VFA $iRk5%

1) EBSH

VFA fil7e HON methyl (01T, §ii#*c L - 7.

2) Gaschromatography D4

Gaschromatograph 3, B GC-3BF AR L 1.
column {3, FE 3mm, £ X 3m O coil JRD glass
column, F5TA &L, polyethylenglycol 6000 (3844 60
~80mesh ¢ shimalite) % {3 L 7. carrier gas{i N,
T, WEIL 20m//min, F7c H, 3 IOVEKWME,
ZFhFh 25ml/min, 0.8//min “THFz. column 5
FRERE 3 O HARREL 100°C, HA nREX
105° CIiZ@E LTe. 1 EOAREARIL 1ul L LT
o3, range % 0,32V,
sensitivity |3 102MQ T 7z,

3) Gaschromatogram DR & T4

B PWCHEL TT ol 2i2L, 13%DH VFA
213, & VFA BR3P ClRL TR, 84D
VFA &3, £ VFA 8% WE TR L TRdi-.

6. HEtEYSIR

BENEYH VFA BicounwTtiy, BETGERE
HMERY G 2 TEBERER W, EIROH,
HBIGRK O BEBMOBE R LOHEIC L 5 E0ORTE,
ECHHATE LU UCH L. 7ols, B>
y—7 a2, b CS-364P (v y—7 KK) % fif
AL

chart speed (T 10mm/min,

¥ g

1. BEAEXHE (Table 1)

BRI, BESIAE S HBROBEINCHE > TH
B afiERL, BROWCI 5T, MWAH, Hig
BT LThICBEEZYRDT: (Table 2). XL,
Bk 2 & M B EOER STk &
5, BTN CHCAEERIEDOER N ZEDON, B
EHNERHEIEE S L LICERCEE L. 1,
FHM OB ER, PEERETHOM, B L&
BOBWIZEX DS, DB (NMBEES, NET
) ABHEE (B, &) Lozt ME
FECEHEELL.

2. BEASY pH (Table 3)

N EERTIE, HEOMEE L LICERL, 40K
PBIEEFTHEB L 7. DN THIL 5 B ik F Cf
W, ok, NBEESMLLEEE L - THHEL.
EB21 HEST6.38CTH Tk, LD 5.23~5.82
OETHB L, o XD X h ERMEEDE EHRA
wiRLI. A LEBRT, 1 HBBT5.41ThH-T
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Table 4. Concentration of volatile fatty acids in
the intestinal canal contents of chickens
per one chicken (mg/chicken)

Day* SI,*? SIL, Ce Co
1 0.0940.04%°0.07+0.03 0.17+0.05 0. 07+0. 04
2 0.18:£0.06 0.39+0.14 0.234+0.07 0.14+0. 03
3 0.20:+0.04 0.3040.07 0.504+0.09 0.16-+0. 03
4 0.22:4+0.05 0.29+40.05 1.30+0.38 0.1840. 04
5 0.28+0.04 0.24+0.06 2.2440.69 0.1740. 03
6 0.28:4£0.06 0.39+0.04 3.05-40.81 0.61+0. 40
7 0.25:£0.04 0.2740.08 2.95+0.42 0.2340. 05
8 0.25:+0.07 0.4040.06 2.22+0.66 0.30+0. 12
9 0.32:40.09 0.36+0.15 3.064+0.15 0.30+0. 07

10 0.36:£0.07 0.3940.10 3.46+0.72 0.35+0. 12

Table 1. Dry matter quantity in the intestinal
canal contents of chickens (mg/chicken)

Day* SI*2 SI, Ce Co

1 4.7£0.5% 1.9+0.1 2.94+0.2 0.7+0.1
2 11.5*+1.0 6.24+0.4 1.9+0.3 1.2+0.1
3 19.1+1.3 11.8+0.4 4.1-+0.5 2.3+0.3
4 26.91+1.3 17.8%+1.6 5.8+0.5 3.8+0.6
5 33.9+2.4 23.0+1.4 7.74+0.9 4.440.5
6 37.7£2.0 25.4+1.5 11.8+1.4 5.7+1.3
7 41.5+1.5 28.5+0.8 13.241.8 8.2+0.9
8 43.4%2.9 26.9+2.1 11.9+1.5 7.3+1.2
9 44.2+2.8 25.4+1.4 14.6+1.7 9.8+1.6

10 48.24+1.9 28.94+0.5 17.14+1.2 8.840.9

* Day, The time elapsed after the hatching.

*2 SI,, Upper portion of small intestine. SI,,
Lower portion of small intestine. Ce, Cecum.
Co, Colon.

*3 Mean+Standard error.

Table. 2. Analysis of variance on the dry matter
value in the intestinal canal contents of
chickens

Sum of
Factor squares  Degreeof Mean Variance

of deviat- freedam  square ratio
ion

A (Day) 2420. 0073 9 268. 8897 9. 00°

B(Portion)  4046. 9188 3 1348. 9729 45, 42*°

AxB 801.7338 27 29. 6938

Total 7268.6599 39

Factors having the superscript letter are signifi-

cantly different at 595 level.

Table 3. pH values of the intestinal canal con-

tents of chickens
Day*  SI *? SI, Ce Co
1 6.4310.19%%6.56+0. 18 6.38+0. 15 5. 414+0.20
2 6.29%0.11 6.75+0.18 5.40+0.32 6.04+0. 25
3 5.99+0.07 6.00+0.20 5.40+0.06 6.31+0. 18
4 5.7940.07 5.54+0.21 5.23+0.09 6.49+0. 22
5 5.84+0.05 5.65+0.17 5.404+0.16 6.45+0.22
6 5.91+0.18 6.40+0.37 5.66+0.23 6.66+0. 28
7 5.80+0.05 6.19+0.19 5.324+0.13 7.13+0.37
8 6.08+0.05 6.5410.39 5.8240.25 7.25+0. 42
9 6.141+0.04 6.8210.09 5.44+0.10 7.50+0. 13
10 6.0940.03 6.75+0.21 5.4340.06 7.60+0. 19

* %2 %3 The same as Table 1.

* *2 %3 The same as Table 1.

Y, WKL CI0HITT.60:7 0, ABRE L LI
TNV EEET AEAZR L. LaL, chbo
H e 5 2y, B AR TREHQIE ST
Mol TREL, S HIOXDOBETIY, NE R L
TE, TR ESBOMICIEEZITeh - 705,
BBLMD 3 M &L OMICEELYR DD, NEYHE
BRCEALFETSE, PHWMETF B L 2RL
fo.

3. BEARY VFA

AL 7L 51, OB ENBAIIED TS
7o, Y 5T, 5 HMEFC103, 6 A#LISIL
5HDD 2 bIICHEW Y —HERA LTI RN & L.
XD, 2bhtc VFABAZFO¥ FHhatR L
B EIXFY TR, 65T, 1F%4H VFA £ (mg/
) &, BAIEEN)EMYH VFA & (mg/g) Lo
P D5 HT L 7.

(1) 1¥FHY VFA R (mg/3]) (Table 4)

(a) VFA g

BEA VFAZ, Fig 1 127”3 Gaschromatogram
LLUTERShA &8O 14D VFA B2,
2HMEBREECHBCSLIFEEL, L4 AWML
MEIBRETHh ole. 1/ EHBN VFA B 7,8 HIAT
WAL T 505, HEthNTit B & Ciedrotz (Table
5). ir¥, BENCHES VFA BiX, #hEnimos
BB - 1ohy, HARNCILER &M LS EETH
-t

VFA BIEBCS L FELMD 3Hr L DR
BERRLUIY, 3BAAHERCITER D - 7o
BIRD X 5 B ENE YR, EOMd Bk
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Fig. 1.
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n-

Ca

i-Cal |i-Cs n-Ce

Co

Chromatogram of volatile fatty acids in the intestinal contents of the chicken.
*2 The same as Table 1.

*4 C,, Acetic acid. C,, Propionic acid. i-C,, iso Butyric acid. n-C,, normal Butyric
acid. i-C,, iso Valeric acid. n-Cs, normal Valeric acid. i-C,, iso Caproic acid.

Table 5. Analysis of variance on the volatile
fatty acids in the intestinal canal con-
tents of chicken (mg/chicken)

Sum of .
squares Degree of Mean Variance
Factor of devia- freedam  square  ratio
tion
A (Day) 5.1111 9 0. 5679 1.57
B(Portion)  20. 4455 3 6.8152 18. 84*
AxB 9.7652 27 0. 3617
Total 35. 3218 39

Factors having the superscript letter are signific-
antly different at 5% level.

LA mL e, £ 2 T1FMD VFAREL
B & MDY 25 &, M EE(r=0.916),
B (r=0.961) TEHELACIEDCHEERZZED .

(b) MBELBLRISER VAF & (mg/3)) (Fig. 2)

LIFoZEhicis\ T, VFA BT A0 EE KD
X omgEi 5. Tiobbh, B C, Srud v
3 C,, 4 VESEET i-C,, FEMRIE n-C,, 1 v HHB
i i-C,, EHFEERT n-Cy LT

FTRCOEICEBET B DI, 1) G C BID
n-C, D#1E, 2) C; % VFA BED#65% L & 5D
5, Z&ThoTz.

BEAk < thofBirti, C, Cy X0 n-C, &E

E 0.8 SI* ol C;’q e.n—C,
.E o 1 x:C3 0:i—Cs
° 0.4F A:i“‘c,; A:n*cs
&%
8 I W
0 P = == e — s == 1
0.8~
L Sl,
0.4}
ok P .
R —%
2.5
2.0+ ce
L
1.0+
o=
0.8
i Co
0.4F : i
ol .

Fig. 2.

5 6 7 8 9 10
Day*

Concentration of volatile fatty acids in

contents from different portion of intestinal
canal of chickens per one chicken (mg/

chicken).

* %2 The same as Table 1.
*¢ The same as Fig. 1.
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DEFELI. ChED3HED S C, 1l b 5%
<» B OFEIL B L 0.19mg, N T
0.25mg, #45 0.21mg THH, FOLHEICTS
KR ENLR, 77.4%, 81.9%, 82.8% L &Ki kL
iz, -Gy, n-Cy 1T I hich o 1o

CHICHLEBTIE, MO & B ot BEHEE
Thole. Tihbb, Cs Gy n-C, D3 SOz,
HEDHET L b, i-C,, i-Cs, n-Cy D 3 40 EH Y
1% DIRNEIZTIH A2 Zh, Lird 6 HIBLL
BT 6 S DF L GRS BT,

OIS B H i & 5 BRI &3 5580 pi,
Table 6 /R L 72X 51, \ RO L 4@ VFA
BECHEZEY DY, HEEER 3Tz, C>C,

Table 6. Analysis of variance on the concentra-
tion of volatile fatty acids in contents from
different portion of intestinal canal of chi-
ckens (mg/chicken)

Upper small intestine

Sum of ¢
squares Degree of Mean Variance
Factor of devia- freedam square ratio
tion
A(Day) 0. 0174 9 0. 0019 1.92
B(Fraction) 0.1735 0. 0868 86. 16°
AxB 0.0181 18 0. 0010
Total 0. 2090 29
Lower small intestine
A(Day) 0. 0309 0. 0034 1.90
B(Fraction) 0. 3377 0.1688  93.64°
AxB 0. 0325 18 0.0018
Total 0. 4010 29
Cecum
A (Day) 2. 4259 9 0. 2696 2.61%
B(Fraction) 12. 6608 5 2.5322 24, 55°
AxB 4. 6311 45 0. 1031
Total 19. 7278 59
Colon
A(Day) 0. 0673 0. 0075 1.58
B(Fraction) 0.2295 0.1148 24. 55*
AxB 0. 0849 18 0. 0047
Total 0. 3817 29

Factors having the superscript letter are signific-
antly different at 59 level.

>n-C, DIETHRE IR ChCHLEER T, %
HE7 VFA Bl AMERICLEESEN LS, i-C,
i-C; #B FTRTDEGE, Tieb, C,, C,, n-C,
BIO n-C; T, AMICHESTHECHEML . F7o,
FHERIT, Cz>n‘c4>ca>i'cu i-C,, n-C, DIERT &
%D, D 3WEL LIRS T Cy & n-C, DIFEZA
WL 7. 7eds, SEEAEINL totosd, MRS
DBELRIIBD LI DD (3960%) C, 238\ LA
bt ot

(©) SERBELIH VAFE (meg/33) (Fig. 3)

RERCTED D, B A O BB e R R B
&, 27 C, REBCR\T, 8 HBTRAT aEA
DHBVHETEL, BITMOE L b @ Er LD
LWL 7. EIRRAIL, Y=0.228X+0.025 75
ABLONEETH . CHRICHL, OB
DL DR L THEB T A EAL D B BEE TR L,
HONCER L 0V ECTFERTH ST

DERE, C LT NToHEL, TNTO H B
Shic. EED 5 B DML & i LT, 2%

mg/ chicken

ol '_—"'4___—0—.
L I 1 I 1 " 1 1 X 1

]
1 2 3 4 5 6 7 8 9 10
Day*

Fig. 3. Individual volatile fatty acid in the por-
tion of chickens per one chicken (mg/
chicken).

*, %% The same as Table 1.

*¢ The same as Fig. 1.
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EERRL, FOfM, &AL SEHOEBEL
1o,

n-C, Ti¥, B T4 BLEHELI0HET 1.14
mg Licote. ZOBME Y=0.139X—0.214 T&b
Xhic. fOFETEERER LA, 0.01
~0,08mg DEIFETED N, C, LRI EHbR
7z,

i-C,, i-Cs 310 n-C, ® 3FENL, LA LER
WA DL, Lob D THE B Ih Il E s
ot Tihbb, -CXEBCS BErLEbR
#=7%, 6 HHD 0.03mg WEEEETAHCE EE 5
Fe. %, i-Cyy, n-Cs & HBLIDEATH o7,

LEDX 51, Cp Cs n-C, D&M BT HH
e ENT, 4 HELEIOH#E T—E L TEBICESH
S7m. LasL, 1HE2D 3 B E CFERICH
RIS ST Tiobb, YEOEER VFA
ORERBNTE IR, £2T, Cy G, n-C, X
RERDBEICONT, BERMECRT 2EDFER
B Lickzh, C, C, n-C &3, BRICDOA
BECEFETHZ LRSI

(2) BEsKY VFAR (mg/g)

fidRo X 51, KB THEANBWEIRL-TH
b, foT, BMUEEYD)OEHL VFA BE2RDD

tesh, FhFEREMY e M) VFA &L LU THEL .

(a) VAF & (Table 7)

Bk 1394 0 VFA & 212, HENCH S BBOR
D\ Be 5 T\t B, 3 BEDEEfO &0
W L b LEECE L BEHIhe. ZO&L, 5 HiEm
¥R aguEm L R EE 27.0mg/g R L, LD
B, K TIHEFA— level RHEB L7, KIT

S\ DILEEET, HEbE & HICHI, i\ CRTET
BEATH o1z N FEOREE b #ITh 7o b B/EL
Li. /MBE#SHD VFA i3, 48Brh&db i,
Wi L1, 20k 5 eERNCEE I VFA &D
HENEAY, AT AEBITCL - THRFE L
2, BB TRAEE TR, BB E/IBLERR IONE
T AE R ADERN TR IR,

“hh &0 VFA 813, $TXNTOHCECEE
EXRITDI. FORVEMRL, BB>HEB> /MG T
>BEHTH T

(b) BBEEMIRISHER VAF & (mg/g) (Fig. 4)

B € 24 b 4 Bl VFA B2, §io 1 WY
VFA &L, HTEENBEDbRic. i, il
T3, BERBAYEI ED THETH S, 1FY
D 5iER VFA &% R 7:F, mg¥BT, NN
2 i ¥ CIAEDEEIEbIo\ W HELH T

X, Ko EESEY, 1F4) VFARLH
gz C, Cy n-C,D30ETHotz. 2D, C,
AEEC S, NBES, PMETH, BT,
BTrh80%h didts. “HICK <D Cy n-C, T,
BEOMBER LB STy ot T Of, -Co i3 MNB T
TSR A L ST Ehie. i, &5
T [FEDEIAITH - b5, BRI 5.

CHIZH LT, BBOSERILIREHTEEFRT,
HEOETLIcHEMmL, 1 BEDLzm C, G, n-C,
D 3HET, 5 HEN BT i-C,, i-C,, n-Cy LM
Thiz. Tichb, NMNEHEREEB T 478, B
UL 6 S EHFEFE L 7o

OE, SEHREIOCFERELLC, 2BEFERD
S\ CEBE, BPEEERELL T, BRI

Table 7. Concentration of valatile fatty acids in the intestinal canal contents of

chickens per dry matter g(mg/g)

Day* SI,*2 SI, Ce Co
1 1. 84-+0. 59*° 3.59+1.13 6.27+2.15 9.5942.07
2 1.5840. 50 5.81+2.12 10.82+2. 27 12.05+3. 16
3 1.00+0.13 2.4710. 48 12.02+1.85 7.26+1.15
4 0.83£0.20 1.5940. 21 20.7315. 45 4,89+1.29
5 0.81£0.12 1.01£0.22 27.00+5.93 4,02+1.26
6 0.77+0.15 1.56+0. 15 24.001-4. 96 9.40+4. 21
7 0.61+0.07 0.95+0. 24 22.36+1.92 2.8040.51
8 0.58+0. 14 1. 49-+0. 14 17. 97 +4. 59 4.4311.49
9 0.73+0.21 1.37+0. 62 20.72+3. 40 3.32+0. 81
10 0.74%0.15 1.37+0. 34 19.94+0. 34 4.55+1.85

* *2 %3 The same as Table 1.
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mg/g
DS e
‘ﬁ
<2
T
4

4 SI, oI C* ein-C,
3t x:C3 o:i—Cs
2t ali—Cy a:n-Cs
1
o+ M
20[-
- Ce
10
oL “’Q
12
10[ Co
5F /W
oL W
et L A i 1 1 i i i ;
1 2 3 4 5 6 7 8 9 10

Day*

Fig. 4. Individual volatile fatty acid in the por-
tion of chickens per dry matter g(mg/g).

*,*2 The same as Table 1.

*¢ The same as Fig. 1.

%4
\315[“ G
%
5 ///
10} n“‘C4a
5k
0L = ,"C;
[ 1 L L 1 " n n L Ji- C4
1 2 3 4 5 6 7 8 9 10
Day*

Fig. 5. Regression of individual volatile fatty
acid in the ceca of chickens per dry matter
g(mg/g).

* The same as Table 1.
*¢ The same as Fig. 1.
Volatile fatty acids having the superscript letter
are significantly different at 5% level.

BOTHRER AR TRVENR o, BIRSH
L oT, BIRCHE S BRICHME RS-0, n-C,
En-Cs DHTH 7 (Fig. 5). BEBMHEL, C, poS3
Z{)§<, Cz>n“cc>ca>i‘c4, i"csy n-C, -G%Of:-
(©)  SERIMBEEH VFA R (mg/g) (Fig. 6)
C. 7Y, BB 3 ML hEH I % < B H
Shic. bbb, 5 HE (18.47Tmg) ik,
KT8 Hl (10.28mg) % THAL, ZDHIKTER
EL. DX, &< K—FE L@z a b n
ot B EEIL 1 BISO 1. 52mg A Bl &L
T TOH, AT ¥ R B R - &

7o B TFENE, 2 H#ST 4. 85mg i LU ER L
oo B, BT &KL pattern ZRL1. T
%20
Eal C™ 0:SIe: Ce
x. SIz A:CO
10}
ol w
3
C
o :
1l
0_.
2 i—Cy
it
0 KO &
10 n—Cs
5
0\
“12[5 i—Cs
0 g o [
2 n—Cs
if
0 .——.-__.-————.———‘———:
1 2 3 4 5 6 7 & 3 1o
Day*

Fig. 6. Concentration of volatile fatty acids in
contents from different portion of intestinal
canal of chickens per dry matter g(mg/g).
*,*% The same as Table 1.

*¢ The same as Fig. 1.
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feiot, 2 HEST 10.28mg k4 HfrFHR D L <, 6
B CHCENCHEML, £0% 3mg OETHBRL
Fo. 855, EBAK L WA IEREA R RL, B
CTHAERAOHEREEZ LT

C, /i@, Mg ESE G T QIEE R AR
I EBL . ZHUCKL, #E31 Hisd 2.35mg
WRAEE L TEOBERLIc. Jhedl, B
SHEHTC, 4 HEBLIET 4 R b & ETSH - 7.

n-C, DFEETL LD L Righ, 4~5HEICE
Qi ER, FhEBIER— level THLEL .
LT, BBITEER L LT n-C, FEDKIN%IMF
L.

Bl o 3 B EAVEE R S hicow b, Cidis,
n- FHiC, e EBCORTR T4 Hih, 5 H #52>
LI, CHICRLT, rh Y 75 BB E 27
L7eons, i-C, THhote. FOHHBEDL, PHH
®OOME RSB TE) X L ABE (B
i) TRELTT.

CRBHDT EpD, &ED AT FERLO
HBEHD L, C, Cy n-C, DHEIIEEE & HIZH
s R TRDOND LD LD, L
T, 4 AEBLBIT/NEER LB T, BLEoElET
AT 5 Lo shi. TNHRAcEHZ A Cs
SYEHHELLIAE L U Tidiness, BRURERO 5
B EG G - T

4. ko VFA B (Table 8)

2 HibhHAsE- U4 BUBRL & Sk, [
Wy g4y 0.52mg @ VFA &%, 2 biicr i,
C,, Cs, n-C, D 357liT, MOTENLED ¥ (W9
St VEFA D55, C, v (86.5%) i T
7o,

Table 8. Concentration and percentage of vol-

atile fatty acids in the starter (mg/g)

Cx¢ C, i-C, n-C, i-C, n-C,

0.45-+0.08%* 0.04+0.00 0.00 0.03+0.00 0.00 0.00
86.5 7.7 0 5.8 0 0

*3 The same as Table 1.
*¢ The same as Fig. 1.

z 3

19637, BOEBN AW D VFA DT Shri-
mpton®® 23D T#E L. T OHK, BOWHLEN
VFA [o 2o\ RIS T R BT Ts
e~ gy, FORENREEYHER L L TTH

niedbDT, FHERAELELEDTDHS. -
D 2 gD TR, Thb L EEEERE
T AL D OB S,

FEAD 1 BBOEBETE\Th VFA 2R
Xhts. Tiebb, 13%b VFA 813, /NEE#H

0.09--0.04mg, /BT 0.07+£0.03mg, FHHED
0.17-+0.05mg, &EAS 0.0740.04mg T, ZHiT10

HEAD 25%, 18%, 5%, 20%\H4L7c. FDHEK
1, NBFEERIC40%, TilBc42.5%, fEEC17.5% T
B, NEEEEERCEER—BFELE. L2H
P0HENC B &, ZOHERIEL ThLh, 16.4%,
75.9%, T.7%&, HHOSHDHEEEECHEML
Fm. —F, BRFEEMYOBTY, 1 BKBTIEEIhE
., 25.5%, 29.5%, 45.0%THV, Zhb/PEHREK
LEEOEIEL, 130 VFA &L UCEHRATH
otz LsL10BEETE, 7.9%, 75.0%, 17.1% &,
RTINS Tt oz, S 2IRLICT HRCs
5 &EEN VFA ORI, BIEERORRE
BT L LN AR EE LTI, Bl ATHETIE,
BL 4 ik A 4580 U 7= Annison HVi%, HET 32.0%,
61.3%, 6.7%, H{rEEY4DH VFA R T 12.9%,
75.7%, 11.4% &, WThIEBCEFETHI L
BE LT, o, HERARHZRSLICIEDY, &
BF 52 DM b 4 L W — DA AR L T %

SOOI, SFEOBENCIIEEEIBRT
VFA »3#7E L 7-. Shapiro and Sarles*®|}, fB{LIE i
DORED TIEIIC b T2 D B FET 5 T L%k
BILU7-. %7c, Annison V0%, fEFHE (28E)CH
SEALE FED3~6% % BB T\ 5. ivhbh R L
1 HENT, 7ok 2L E LN & TORS, 1]
P RO BEIN 78 B D R TR E D B A DX AT AT HE
BaD otk LTh, BilAIT-> T DT, VFA
DIEFE & B B AL, FOM L OBEEIIE 2 b
., XBIZ, 1 HEO g4bh VFA EXHERNS
WA R LD, BENHIE O RRBFICIN. T,
AL T DN BERE DR Rt EOEIN GBS LT
HDTHH .

ko X 51, 1 HENII0HE & RWVICHEL T
fr. LI AT, 2 B b bhIcHRARNE, BERMA
DITE N CLUR@DTDOL DT, 1 AEORER &1
Rt 5T\ 5 EEZ UL, 2 BfgD VFAD
TEfEEd, 240 VFARTI HigL B L TAD L,
4 b, N A VENC TR L LN, D 3
WA TITBLCER L (Table 7). JFigdbb, /b
R, 6152, BIEAS. 736%, BT 265D
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BETHotc. MUHOHERD, PEFERK24.4%, &
$535.8%, #5339.8% T, Bk 1 HMDHLKIE10
HD L BITT B H D, BESEIL, C, 5
PUHEML T 5 LI A4 E D70 T, Shapiro
and Sarles® 12 X hu¥, BMEHROEBAMEEOMM
IR TH DD, BHEMBEBTAECHML, 168
HRICIIRB LR T B &5, XT, 2 HBOR
FHIAGEH D190 HILL EA B L T\ i, BB T
B, FREEBARA & TIUICHE S ME B O KRBT S
VFA EEADFER LB IN 5.

140 VFA BIIEBCED S HFEL, AlE
ELITHINT AEECD 57z, Ticbb, 10HBTE
Bl 3.46mg T, fthod 3 MAZDOEFEE 1. 10mg DY
3fEA/RLIc. ¥ic, HEGEEHEOHMOMIT,
BB LG EC A B IE OB S bt i
bbb, ERIERE 0.1g ¥+ 5 L, VFA 212
¥ 2 5. N EITECEMRTH 5 7r.
COLSICERTOBINRIIEHIC S - 7o LR
LWL, VFARFEREBTEELEIR, BRIh5Z
LB L. SEOBBOEBE TOREEL, ER
7z VFA ERUER 2 HER X e,

BBEANEYO pH I3, 1 HSRBR X BT O
LD FEETESEE L. T, HEEIBTOMC
ENTRL, WEADBBIE LI pHENEEAZ L
PRIz Z - BEY, UESYWIR, BBV,
LD BN ERWEL, SHICHBW pH (G114
GHEROBETRRD, REIE L, QETE- -
EIXHTERE T 7o, F7z, Famer|3, HBEANAY
O pH 5. 71T, fho#iz L v B Mlia =L, 1o,
Olson and Mann®® 3, W[ 1A 06T 5.  HK 52
CEnE, BB eH ZERCL ) ZRENES b,
HHFAERO pH (20 T 7.8, H516.8, HEE7.7
Lt DA EDOR#RE, A% & EHLD pH 476 C
Hote. DX, HBABWE, pHHEWL L L
HICHED VFA 2MFEfEL . Bolton® (X, M{L&H
PH (ZLH(ER DD, MEHDOEEICL - THE IR
HEVHTWA. 5T, pH & VFA L#4EHDiE
BORIL, MOLrOFEREER HD DL E L
bhb.

BEA VFA SEicounTit, b Lik~ict 5
W1 FM D) BORTEOM & HIBIC X B8R
> Tz, LRI, EBWNKIL 6 @@ VFA a3
Ihic. FI'Y EARROEBRN VFA LT3
L, BT C;i51.6%, C4:19.7%, i-C,:2.0%,
n-C,:19.8%, i-C,:3.7%, n-C:3.2% TH 5B DI,

10H #T1%C,:61.0%, Cs:3.2%, i-C,:0.3%, n-C,:
32.9%, 1-C5:0.6%, n-Cy:2.0%T, C, \R%45E
THEHAFA—TH B, C; & n-C, ifds Lkt
RTHY YMEORRME L B 5.

IR L7c L 51, 134b VFA i, WAWAi
BRTHL ) OFBH S B DBUERM) DBEET
BatLic. Lo, SBENRERYE cREFR
¥HZENRLUTHEYY, SBHILAELSD. LcL, E
BREWISMETH Y, NEEEIIIIEEROCE L T -
ohesd, 2 bhicab o F—2 T 5 D2y
EEz .

fa5-fkciy, B e %40 0.52mg @ VFA 7
EEIN. A0 L 51, 1 BB ) SEED
VFA 2t Zhic. 512 HB Mo L
HY, HE5ERE EEEE VFAETH 7 E<
o, BRGSO EYEETT S LB s/ NG R
Th, MO EEIBIHINA. L2AT, 28
s T D LD I (LB N R RV B3 B 4013, A
WLUTHRZV. A, A2, 288 cESE
14457°C, BISDOHEIE & HITRO L Ek~te, —7H,
BBANDBIICOWTIE, KBS X A ORE
TiL, KR 4FHETHBNEAIRZS TH -7 L
EDZ bnb, 2 HBOBENEDL, TR
BIG2Z T T5 L EL LR,

BERTIC ST 5 VFA B0 AR X 58T,
B &b 3 HAZ & IRIRRY e kBT H T, B S
T, DGR EEBTREERADRIRT, ABD
Rl b L hic, BEE L TUXEL R AEAZ R L.
LoxL, WTFhOHBTLARTEE LY %L, K
B &b SRS ELHEL, )
B co VFA OfpiferiFEbIhis. Lasl,
¥t VFA 8 L /Mgy VRA & L offlic, B o
RO X5 REMERIS ST, 2T, Wi
NI D VFA BEERENS R BIZ R Cio\ 2 &
wRT. —f, $ORRERIY, HHEEY I
B, &LIHIBLLILh Tk, KAEOHBEHERET
i, HEZ X ELUICHFOBRAEYIX, Y=1.011X+
3.366g DFATERbHIh 5. =HFE, BENERY
BEOBIMI/ MBI TH AR T oL, 13
4bH VFA Big9 - BMTH 7. VFA BB,
BEAE EBNOBHITH 5D T—II - 2o e LT
b, NEWNBEHOEL I, VFA £RgEs
ST TedIT, BHERBEENZLNIE o0 DE R
BRIh 5.

fEBO VEA 812, #iBERLZR L. FOEMY
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B3l (Table 1), BRXIENVITE22300T
VFA B3/ L b @ ot LvL, REHCIZZ
L. Chud, BRI Doz, PMEPE
BhbHAT AHNEC X A ZEBNEBICHKTHO
THHH.

LLED 3EWEr e Rirh, BB 3 HRLIESHIH
BAELE. 10T COFEERETIHRETIL
B eBEFREETH . HROBETHS
INBSER & S50 VFABOFEERIE, 1 BEST 25.5
%, 29.4% L IHFFA L THBHOI, 2 HETIL24.4%
£36.3% L7, FOWk, NEHEBEITRD, BETHE
mL, 100 ¥ TT.9% L T5. 0% DHEERTH 1. D
w &L, BREVLLEUL T LaL, DMEHE
W<EBOBERS, 5 HMIBERNTH-To. Tith
+, NBHIRS. 5%, EE82.1%, #&B12.4% &, K
x7eBIEN AL ZO—BEOBRREMHEE B
BREHEROKRBE L ERNEETHS L\ 5 RN
HHIC S NEOEIC X 5 b D ERLIC.
L= AT, 10ABDFLERHH O pattern [HHILIS
BICESHET, 5 HM%h peak & L CTHAKMENAHD
Nt ZOBSMETHZ L TaLuD, AL
SEBE ML THD. FOREELT, DERTHED
LENC L A8, 2)EBREOHE L NENEYOTEE
NRTT, 3)BBNMED OIS, 4)EBORIL
Ve, TeEnEzbhB. 1) ZOMBOEREZRL T
WA 5EL C, Th -1 (Fig. 4). Shrimpton and Ste-
vens®® (1, EEPY Bacteroides spp. 73 C,, C, DS
175 LD Lok, MEEOHTEHEBHICE
AT AL, f65 T, BRCHEBIE U CHlERED
s, Bacteroides % & DBF 235 % D activity £MET
Uicizdb &, NBHER & AR, BERRH ORI
I AR VFA BEAEDOER, wLbledbEx
Shn. 2)EBEN, BEELDRET DR
THHE IR T, BRI S5 2 &3, $llic s T
L@t F1o, EBR2a~28REH o Licmz el
B EW S, KT HKUBEOBZE A L T
7oA, SBED SR EHE Y X A0B~6HEDIRE
B LA HRIIhA. UL, FEBYEIEHETLC
Lo, BREH L & LT PMBABRYOEEABT
LHHENELLRS. i, BBABITERCER
FEXRINODT, € VFA BEA L/ NMERNEY
L OERFC X BEA, MNEREEE L THAT IS, 3)
Annison 5V 2%, BENCEEETEDLOALI LT
DNTRDFER -2 T B, Tishb, BBARY
DL BZOHET, MEYREBHEECERL K

GHHIHET, BBEIER L MEDEORKRIGRE
AERT S, FOERNBIE LT, BHEFEFD
VFA 2B % < BB ich ot ZONEDH
FEB L e RO R BRI ERN VFA O
HECLHDHLDLHENSh A, 4) VFA BEYER
TAHRIWEA DR L L TORD LR L L TEX
Shn., —HloEBOMERIKCI S VFA BRIROE
k&, RAEOBEIRER L-KBRVT, intact filict
L4 50 VFA 2 Lic. SBEORRFERICHT
% VFA Oy, FOHEREEHND, TORY
DAELZ EHERTE .

PEDX 5, BB EEOF O MOBE X
D, VFA 2\EEBETHEL, KB, BT
WLREUEATH T T, SlEL VEA DERK
LRINVERTC, BB EAIBE YR T LOVRE
Ihic.

B shte VFA B L b #E00- ORI
»5h, C, G, i-C, n-C, i-C;, n-C; D 6 7HET,
Gaschromatography 12 X B {ERD#E & —&L, X1,
& 5 TR B R BRI 6 D ARET A &
HELUREDORMT S Lic. £H{IT, SHERC
#FT L HBE S B, C, C, n-C,D37ETH-
#o. NEBEEIELOET, FOEX CTHoT
BB, T EHAEC BB GOk
EROBEN, BEORBIT X AHES Lt THDb
RizboEBbhns. i-C, aMENCRIBEIh D Z &5
BHoteht, BHT/NBEE TOES E L ORISR,

FEBHE, NBSER & LD TH - hohd, ERIC
T F#E LEY, e OERDOR D LbMEDR
fz.

BB VFA oy, HETER, BEL3C, B
KSR & IR BN 5 2 LB o T Tiebb,
2 B/ i-C, 25, 4 B i-Cy 25, 5 HldH
12 n-C, 23 H Xkt L1z, BRI  C, ORBDY
VFA B0 pattern 4Lz s\ 2 5. 2T, BEBN
CRE XN D MEZEC OV T, Annisoni>, Barnes
and Goldberger®, B - JC[H®>, FEIY AR LT
Wb, BHBATCASVWERETHEET S LI
Bacteroides spp. (Bacteroidaceae)® 343 %2 Bifidobac-
terium ¥EEE®Y 33 L O° Bacillus “D”29 DIEFET R BEE
A rsbotBbhs. KICEWSEE n-C T,
RBEOBE L Cy L DIEM Y HIEL Tovle. SDHE
IBNACERR LR (Eubacterium)™® 23 ¥h, £
o activity 3@\ Lo L #ERII NS, G TENY,
ke, BT S R p7el, FredV
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EEH (Propionibacterium) O EEY AT & E
2bhBs. UEDSISBEROSEOBEN L LT
EffEhD. Lo 39EL, HBOEFE L bIcE
Bz < Fé?éﬁmﬁ’% b, BAELHI C,, n-C,
TIL 4 HIRCTRELL T, CoizHIE & 1o iy
WFBITL TS, §i2 0B L b BETH -1 X5
CEBINTA7e i-C, i-Cy, n-Ci 13, BEIBICD 2k
SHBHGHEE ST I, C BEAUMEIBIT RS s
STeDid, BB TEEIR, FLTRIIHAEDTS
55, BUDRERD, PRLWIZ L 5 Th~bR T
. Tichb, HREMEEERT, ERED VFA 4
%, C3>C2>C4 Eith ’ N?Eﬁﬂ&%o?‘cbﬁﬁ’r?ﬁb
7. ZOHFENCX L C, Ruminant kT 5/NE—F
LTORBEERDND, REKDOS\ VFA 13 SmIGE
EDFV, EWIHRRLALDEBRLTV5. &
HFRDFERIC DT, ORISR SISHTE 5750
W, BRORMNEETES. L, C, BOfE
HOLILOWTULA U E: Hedi+5 L, Fok
RIS TRD TE &\ 5 RV 5. e
SRHE T &\ 5 ATl (RARHIA—& 2 7
W A3) Annison 5PD L, C,>Co>C, TH o 1.
bhbhD 2 IR T, Co HELH S T o
e, BIORKGETEHE, Cyiost+5mInyEis
DoleledEWVD ZELTEL S, BRIVCWETh
i APRICL 5 T2 bRz, 1006E oy
BECIR - Tix, BB & Ric o o EBBEL YT T
ST ERBELT A,

= D)

BYMOBENCE N B EREMISE (VFA) o
HIBF I & BB, 35 LOF DB B D H iSRG pE
SEBERR LT B HINT, EREFTFore. Lt
DiXEf Leghorn #& (Arbor Acres-26) DT, WL
®1HE (188 251088 Q0HK) ¥T, Lt
375 FafER LI, 2 HBLIEIL, MROSMERE
EEE BRI CHRE L. BENAML, NELSE, /B
TH, S LORKBD 4579 5 - H L Gaschro-
matography 1= X b 547 L 7=,

ZDONIHERL, KDL >CEHINS.

L 1 HBDOYMOBEDLMAT, VFA 2MH
SNt WECTE, B (C,), YreAvEE (Cy)
BLUEERR (0-C) T, &#MEOBE (B g 4
DE) L, BESHI L& BESLIET
3, MEELEBCIEE LSS TED LR &5
fLE % C hgb %<, C,, n-C, iz hick\ 7. B

W23y C, n-C,, C, DIETH 7o,

2. 2 HIMOKENT, /B ESYE L hominic s
F% VFABDBHTH 1. oz, C, 4 E
KERNLA. 1 VER (-C) 2, RBvE 1R
CEH S hic, BESTMICRT 2845 EOH &1
ERTT, TOBMBIRL, C>Co>n-C, Th i

3. 3 HEOLLIL, B, &BRY, Skt
WIS HIECHB L. 10HBE CORERIIEE
CEEAIICS {, kT, &1, NBTE, /BExT
DIETH - 1.

4. PBLEE, B TR ZORBICET B 5 EI,
Co Co 0-C, DEAESBEOM, H i DOBBICHE,
GBI B ISy, 4SECHER SR
HOERE, ##AzE L, Cp C, n-C, i-C, DI
Thote. BLEOBEBEADOLEKL, HEOWKE
IR S B R T A U

5. EHWBW VFA X, HEOKBL L LiIcyELs
®{L, 5 BMICE\T, C, C,, i-C, nC, 4 &
HR (-C,), EHFEM(n-C,) 0 6 HEHRARSH
7o CoiX5 BB AL, LUEHA LEEicE
Tl oS EIR s ksterhmaeRL, &< 1on-C,
DERERFE L. BED L, C b5,
n-C,, Co MK, FODED BHIER
B—ELTd o te. 2@ BENTHDLE &
(3, HIBELBE & LML, 7T, C, C, 35
L n-Ciid, 5 AMBLUBLE L Bx & 7.

6. BENERGEL, AkE L LicmLr.

7. BENAY pH X, HBEARLED S P

8. T LIHBEER K & sk 4z, C, C,
FBLY n-C, BB S 1o,

BlEDOR#L, 1) BEREY+ VFA D5 @M,
WL FINCHET 5, 2) VFA o, BIROE:
AL ERCH B, 3)EBA VFA BRI 7HEIL,
AL & Him35, 9EBA VFA SEO R
MBELHERT D, R, YMORBCHTHE
B VFA OEBEMIVERE X Rt

ﬁ%%i 6?:%&, *@T’?E?C%]” Lf%ﬁél‘ﬂgﬁ: C*E‘g&

CHRER D > BB R R ¥R EREERE, BREA

#Wmtmﬂﬁ,@E%%&&m,%<ﬂ%®ﬁ%§bif.
T, MAEBRLBbo HAEBREGREATEASE
HEE, AIREFRSRCE LB LET, 26K,
M%o%ﬁm%ﬂ&ﬁbih&matﬁkxﬁﬁ,ﬁ%m%,
EEATF, FUBFoERCHBLYELE T
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Summary

Concerning VFAs in the intestinal canal contents of chickens, the present experiment was
carried out for the purpose of clarifying some alternations occurring due to such factors as lapse of
time after the formation of fractions, their appearance time, and quantity and others; the analysis

of them were made by gaschromatography.

From one-day-old chicks to the tenth-day ones, 375 chickens belonging to White Leghorn
(Arbor Acres-26) were used in total in this experiment. The chicken used were fed on the starter
after the second day. Intestinal canal contents were collected from the four portions, 7.e., upper
small intestine, lower small intestine, cecum and colon.

The results obtained are summarized as follows.

1. VFAs were detected in all the intestinal canal contents of day-old-chicks. VFA fractions
found were acetic acid (C,), propionic acid (C;) and normal butyric acid (n-C,); the VFA-con-
centration in each portion (the quantity per dry matter 1g) was higher than in the starter. The
VFAs in each portion of the intestinal canal were detected in about the same rate as those in the

small intestine and the cecum. In all the portions,

C; was comprised by a large proportion of

VFAs, which was followed by C; and n-C,, while a regular pattern of the quantitative ranking
in the cecum was fixed in the order of Cs n-C, and C,.

2. A feature of the secound day was to be noted in the rapid increase of the total quantity
of VFAs in the three portions, excepting the upper small intestine. This increase was caused by C,
fraction. The iso-butyric acid (i-C,) appeared in the three portion exXcepting a colon, The quantity

-rate of each VFA fraction was about the same one,

C,C; and n-C,.

its quantitative relation being in the order of

3. The total quantity of VFAs was decreased in the small intestine and colon, and increased
in the cecum. The portion where the recognized quantity in chickens until the tenth day was over-
whelmingly much was the cecum, which was followed by the colon, lower small intestine and upper

small intestine.

4. The regular fractions of VFAs in the upper small intenstine, lower small one and colon
were the C,, C; and n-C,; while with the lapse of time, i C, fraction was detected, therefore the
fore-VFA -fractions were recognized there. The concentration of each fraction was in the order of
Cs Cy n-C, and i-C,, in either portion. The rate of each fraction of VFAs in contents from
different portions of intestial canal was inclined to be decreasing with the lapse of time.

5. The number of VFA fractions in the cecum was increased with the lapse of time, and on
the fifth day, all the six VFA fractions were recognized, 7.e., C,, C,, i-C,, n-C,, iso valeric acid
(i-C5) and the normal valeric acid (n-Cy). The concentration of C, fraction was increased rapidly
until the fifth day, thereafter decreased and was almost uniform. The other VFA fractions increased
generally, especially n-C, fraction kept the high concentrations. C, fraction was comprised by a
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large proportion of VFAs, which was followed by those of n-C, and C;, while a regular pattern
of the quantitative ranking of the other acids was not observed. The quantity of each VFA fraction
in the intestinal canal contents was increased with the lapse of time, especially, Cs, C; and n-C4
were left stabilized after the fifth day.

6. The quantity of the dry matter in the intestinal canal contents of chickens was increased
with the lapse of time.

7. The pH value of intestinal canal contents in chickens were extremely low.

8. The C, C; and n-C, fractions were detected in the starter.

The above-mentioned experimental results suggest the following: 1) The organizational
fraction of VFAs in the intestinal canal contents was established at a quite early stage after the
hatching. 2) VFAs are produced and absorbed in the intestinal canal, especially, in cecum. 3) The
total quantity and number of VFA fractions were increased with the lapse of time. 4) A ratio of
VFA fractions in the cecum in chickens was different from that in hens, and it was suggested that
the VFA in the cecum played an important role in the development of chickens.



