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Summary

Four hundred and cighty broiler chicks of both scxes were obtained from commercial halchery
{Hubbard) and raised on floor pens. All chicks were allowed [ree access to food from O to 7 and
20 ta 56 days of age. At 7 days of age, all broilers were weighed individually, and divided into five
groups as follows: |. lecd ad libuum as the conirol; 2. allowed [ree access to food 3 days and starved
I day (3 X 1) 3. allowed [ree access to food 2 days and starved ) day (2 %X 1); 4. allowed free
access 1o lood [ day and starved ] days (1 x 1) and; 5. allowed [ree access (o fond 2 days and
starved 2 days (2 X 2). Broilers were restricted for 12 days (d 7 through 17) of a 54-day trial.
Broilers were fed a commercial starter dict (crude protein 23.8% and ME 3,070 kealfkg) for 2t days,
and commercial finisher diet (crude protein 20% and ME 3,160 kcaltkg) from 22 to 56 days cf agc.
Although there was compensatory growth in some groups, (the 1 X 1 female group, and the 3 X
Fand 2 % I male grous), ils level was not sufficient to achieve normal body weight at market age.
There was sexual dimorphism for accelerated growth as well as differences in the ability to achieve
a complete compensation of growth to the weighi, feed conversion ratio, and body composition of
ad {thitum chicks. Early feed restricton could he used to reduce production cost because of the lower
led conversion ratio, mortality rate and the amount ol starter diet consumed by broilers. The response
of chicks to early feed restriction might depend on the degree of feed restriction, the method of feed
restriction, duration of feced resiriction, and sexes.
{Key Waords: Compensatory Growlh, Skip Day Feeding, Bady Fat, Triglyceride)

Introduction

Various feed restriction methods were used
in broiiers for reducing bady fat and/or abdomi-
nal fat without loss in performance characteristic
with better feed efficiency (Plavnik and Hurwitz,
1985, 1988, 1990, 1991; Santoso et al, 1993;
Plavnik et al., 1986; Rosebrough et al, 1986).
Previous observalion in our laboratory showed
that compensatory growth was occurred when
broilers were fed various feed intake regimes
{Santosa et al., 1993). However, body fat content
was reduced only in fcmale chicks fed 559, or
45%, feeding with abdominal fat weight similar
to the ad libizum chicks. The depree of feed
restriction, duration, sex and age influence the
occurrence of compensatory growth (Plavnik and
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Hurwitz, [Y8&).

Restricted chicks could reach body weight
similar to the ad {tbitum chicks at 39 days of
age when chicks werc fed free access to feed and
starved on alternate day for 6 days (Balley et
al, 1992). Furthcrmore, restriction for more than
6 days improved feed efficiency with no compen-
satory growth. Some reports (Washburn and
Bondari, 1978; Yu et al., 1990) failed 1o show
compensalory growlh. No compensatory growth
may be due to the longer period of feed restric
fion (Plavnik et al., 1986) and its scverily was
not sufficient (Wilson and Osbron, 1960). Our
previous study (Santoso et al., 1993) showed that
compensatory growth was occurrcd when broiler
chicks were feed-restricted for 10 days from 7
to 17 days of age. However, the unse of this
method in commercial practice may be limited
bacause il spends much time. Therelore, the
method apglied in this experiment was designed
to be similar 1o the previous method in the
degree of restriction using skip day feeding pro-
grams.

AJAS 1993 Vol. 6 (No. 3) 451-461



SANTOSO ET AL.

Materials and Methods

Animal and diets

Four hundred and eighty broiler chicks of
both sexes were obtained from a commercial
haichery and raiscd on floor pens. All chicks were
allowed free access to food from 0 to 7 and 20 to
56 days of age. Water was made available at all
times. At 7 days ol age, all chicks wcre wejghed
and divided into 5 groups of 48 chicks each as
lollows: 1) fed ad libitwn as the control; 2)
allowed free access 10 food 3 days and starved
I day (3 X 1) (the degree of feed intake was
assumed 75%); 3) allowed free access ta food
2 days and starved | day (2 X 1) (the degree
of feed intake was assumed (66%); 4) allowed
free access to food 1| day and starved 1 days
{1 X 1) (the depree ol feed intake was assumed
50%); 5) allowed frec access ta food 2 days and
starved 2 days (2 X 2) (the degree of feed intake
was assnmed 50%). Birds were restricted for 12
days (d 7 through 19) of a 56-day trial. Each
treatment group was represented by one replicate
floor pen. Body weight was obtained weekly, and
teed intake was determined daily.

Chicks were fed a commercial starter diet
{crude protein: 23.8%, crude fat: 5.8%, crude
fiber: 2.5%, crude ash: 539 and Metabolizable
Energy (ME). 3,070 kcalkg) for 21 days, and
commercial finisher diet (crude protein: 209,
crude fat: 6.89%, crude fiber: 2.6%, crude ash:
5.0% and ME: 3,160 kcalfkg) from 22 to S6 days
of age.

General procedure

At 21 and $6 days of age, eight broilers were
selected from each (reatment group and then
sacrified one by one by decapitation. The liver
and abdominal fat werc immecdiately removed
and weighed. One part of liver of female chicks
were placed in an icecold saline to determine
the activitics of lipogenic ¢cnvymes, and anoiher
patt of those livers were frozen and stored at
—=30°C prior to analysis of various lipid fractions.
The various lipid fractions were separated by thin
layer chromatography on silica gel chromarod
vsing hexane/diethyl ether/formic acid (85:15:
0.15) as developing solvent, and quantitated by
IATROSCAN (Tanaka et al, 1979). At 56 days
of age, carcasses as previously described (Santoso
et al, 1993) were also obiained. After the car-

casses were cul, carcasses including abdominal fat
were frozen and stored in a sealed plastic bag
at —30T prior to subsequent analysis. The
frozen carcasses were minced as previously de-
seribed (Santoso et al., 1993). Fat, moisture and
protein contents of carcasses were determined by
the method of AQAC (1980).

Preparation of liver homogenates

Livers were homogenized in (.25 M sucrose
solution containing 1 mM ethylene diamine feira
acetate— Na, (EDTA- Nay), after which thc
homogenates were centrifuged at 600 g at 47T
for 15 minutes. The supernatants were recentri-
fuged at 105000 g at 4C for 60 minutes and
the resulting clear supernatants (eytosolic fraction)
were used for assaying lipogenic enzymes.

Enzyme assay

Acetyl-CoA carboxylase was assayed by HY
CO.-fixation method (Qureshi et al., 1980). Fatty
acid synthctase was assayed by 1-"C-acety]-CoA
incorporation method {Hsu et al., 1965). The
protein content of solutions used for cazyme assay
was determined by the method of Towry et al
(1951) using albumin as the standard. Enzyme
aclivities are expressed as nanomole of substrate
converted to product per minute per mg protein
at 37C.

Statistical analyses

All data were statistically analyzed using the
one-way or two-way analysis of variance (Yoshida,
1975). Significant differences between lreatment
were determined by Duncan’s multiple range test
{Duncan, [955),

Results and Discussion

Cifect of early skip day feeding on growth
performance of broilers are shown in table 1.
As cxpeeted, body weights were lighter in the
feed-skipped chicks after the end of skip day
feeding programs. In general, the hody weight
gains werc (ower during skip day feeding pro-
grams in feed-skipped chicks, and during refeeding
those body weight gains were similar to control
chicks except for 1 X | (in females), 3 X 1,
and 2 X | {in males) treatment groups which
exhibited compensatory growth but this compen-
satory growth was not sufficicni to recover



EARLY SKIP DAY FEEDING AND GROWTH

TABLF 1. FFFFCT OF EARLY SKIP DAY FFFDING ON PERFORMANCE OF BROILERS

Age Female! Male!
(days) Control 3 X1 2 X | I x| 2X2 Control Ix1
.................................... (KEfbird) ++ovrreerneriii
Body weight
7 0.14° 0.14 0.14 0.14 0.14 0.14 0.14
14 0.36¢ 0.33¢ 031° 0.28° 0.21®8 0.38¢ 0.344
19 0.60° 0.4¢64 0.43¢ 0.38% 0.268 0.65¢ 0.434
21 0.699 0.56¢ 0.55° 0.48" 0.40° 0.76¢ 0.604
28 1.149 1.00¢ 0.98¢ 0.920 0.78¢ 18308 1.189
35 1.629 1.47¢. 1.43% 1,390 1.258 1.94¢ 1.76¢
42 2.09¢ 1.930 1.90P 1.898 1.71® 2.554 2.36¢
49 2.57° 2420 2.39v 2.38" 28418 3159 2.99¢
56 2.93¢ 2.78% 2,750 2.79h 2.5 3.624 3.54c4
Body weight gain
7-19 0.46® 0.32¢ 0.29¢ 0.24° o120 0.51¢ 0.34¢
20-56 2.3° 2320 2,328 2.41® 0.312 2978 3.06Y
Age Male' Paoled Analysis of Vatiance?
(days) 2% 1 | X1 2X2 SE R S R XS
coeneen (KEfbird) seeecreseisiennin
Body weight
7 0.14 0.14 0.14 0.002 NS NS NS
14 0.31°¢ 0.290 0.228 (0.003 <0.01 <0.01 <0.01
19 0.43¢ 0.408 0.28° 0.003 <0.01 <0.01 <0.0]
21 0.57¢ 0.50b 0.428 0.006 <0.01 <0.01 <0.01
28 1.1He 1.024 0.87° 0.0038 < 0.01 <0.01 <0.01
35 1.69¢ 1.598 1.438 0.009 <0.01 <0.0{ <0.01
42 2.30¢ 2210 2.052 0.01 <0.01 <0.01 <0.01
49 2.93b¢ 2,83k 2.708 0.015 <0.01 <0.01 <0.01
56 3.49¢ 335 S2Sg 0.017 <0.01 <0.01 <0.01
Body weight gain
7-19 0.29¢ 0.26° 0.142 0.001 <0.01 <0.01 <0.01
20-56 3.06° 2.958 297 0.003 <0.01 <0.0] <0.01

' Each treatment group was rcpresented hy one replicate floor pen, 3 X !

chicks were fed od lthitum for

3 days and then fasted for 1 day for 12 days {d 7 through d 19). Other groups were donc in similar patiern.

? Values reported represent means for 48 chicks (d 7 1hrough d 21) or 40 chicks (d 22 through d 36). Means
within a row not followed by the same superscripts are significantly different.

* Probability of a significant treatment effect; R — restrictian, § = sex and R X § = interaction between R

and 8.

their hody weights. Consequently, tody weights
of the feed-skipped chicks were lower than those
af ad libitum chicks at market age. No com-
pensatory growth during refeeding was in agree-
ment with obscrvation of Washburn and Bondarn
(1978), Yu et al. (1990) and Pinchasov and Jensen
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(1989), but in contrast to the results of Plavnik
and Hurwitz (1985, 1988, 1990), McMurtry et
al. (1988) and Santoso et al. (1993). Results of
the previous study (Santoso et al, 1993) and
present study showed that common feed restriction
(the chick was fed certain degree of the control
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feed intake daily) and skip day feeding have
different effect on broiler performance and body
composition.  Although feed intake degree of
feed-skipped chicks (feed intake of feed-skipped
chicks divided by feed intake of control chicks)
during feed restriction period was higher in the
present study, compensatory growth was not
occurred. lones and Farrell (1992) stated that
the success of feed restriction was associated with
the success in maintaining body weight stasis
during periad of feed restriction in proper period
of feed restriction. Using skip day feeding, body
weight was decreased by fasting and then was
increased by repletion periad (Pinchasov et al.,
1985). However, period of fecd restniction appear
to influence the results. In the previous study,
period af feed restriction was for 10 days, whe-
reas in the present study, pesiod of feed starva-
tion was for 12 days. Jones and Farrell (1992)
found that increasing the duration for 2 days
decreased Lhe ability of the broilers to achicve
full body weight recovery. This finding suggests
that factors influencing the occurrence of com-
pensatory grewth included the methods applied
to the chicks and periods of feed restriction. The
observation of Plavnik and Hurwitz (1985) and
Wilson and Osborn (1960) also suggested that
compensatory growth was obtained after short
geriods of feed restriction, whereas longer periods
diminished recovery and might result in delay
in achieving normal body weight or in a per-
manent stunting of animal.

During skip day feeding programs, femalc
chicks consumed 650, 527, 484, 375 and 309 g
for ad fthetum, 3 X 1,2 x {, 1 X  and 2 X
2 treatment  group, respectively. Male chicks
consumed 732, 573, 501, 398 and 320 g for ad
libitum, 3 X 1,2 X {, 1 X | and 2 X 2 trcal-
ment group, respectively (tablc 2). The feed-
skipped female chicks consumed 81.19, 74.5%,
57.7% and 47.5%, of adlibitum fed chicks for
31, 2X1, IX1, and 2 X 2 treatment group,
respectively. The feed-skipped male chickens
consumed 78.3%, 68.47, 54.4% and 4377 of
ad lihitum fed chicks for 3 X |, 2% 1,1 x 1
and 2 X 2 ireatment group, respectively; Early
skip day fecding programs reduced the consump-
tion of the starter diets by 15%, 219, 33% and
429 for 3 X [, 2 X I, ] X ] and 2 % 2
treatment group (fcmales), and 7.5%, 45%, 329
and 519 for 3 X I, 2 X L, 1 X1 and 2 X 2
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treatment  group (males) when compared with
control. This should have an impact on produc-
tion costs hecause the starter diets are gencerally
the most expensive diet for broilers (Fontana et
al., 1992).

After skip day feeding program ended, the
feed-skipped chicks could not eal higher than those
control chicks except for the 3 X 1 male chicks.
Feed conversion ratio during the experiment
period was better in the feed-skipped male chicks.
The calculated improvement In feed conversion
ratio was 2.29 and 2.7% for females m | X
I and 2 X 2 ftreatmeni group, respectively and
4.6%, 8.6%, 5.7% and 5.9 for males in 3 X
1,2 X 1,1 X | and 2 X 2 treatment group,
respectively. Male chicks were more responsive
to restriction in an early life in improving feed
conversion ratio as noted by some investipators
{for example, Santoso et al., 1993; Plavnik et al.,
1986).

The factors regulating the concurrent growth
rafe of the restricted birds are related in part
to plasma concentration of certain hormone
refated for example, pilasma
concenlration of tniodothyronine (T;) appear 1o
be positively related to growih rate (Decuypere
and Uyse, 1988; McGuinness and Cogbumn,
1990), Newcombe et al. (1992) concluded that
lower T; than control chicks during recovery
period may account for a lack of complete com-
pensatory growth. Compensatory growth pheno-
menon in some groups was accompanied with
hyperphagia and (the 3 X ] male chicks) or
lower feed conversion ratio. These results were
in agreement with our previous results (Santoso
el al., 1993), The faclors regulating feed intake
are related in part to the anatomical adaptation
of Lhe gastro-intestinal tract. e.p. ils increase in
weight and in digestive enzvme activity (Pinchasov
et al., 1985). However, the anatomical adaptation
of the gastro intestinal tract might nol be suffi-
cient to allow the chick consume feed greater
than control chicks in order to induce compen-
satory growth in the present study. Fjeld et al.
(1989) suggested that protein might be a Iimiting
nufrient during recovery period after a perviod
of malnutrition. Plavnik and Hurwitz (1989) also
suggested that essential amine acid requirements
were higher in order to maximize growth in the
first few weeks following feed restriction. If it
is the case, the absence of compensatory growth

to growth rate;
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TABLE 2. EFFECT OF EARLY SK.P DAY FEED NG ON FEED INTAKE, FEED CONVERSION RATIOS, AND LIVER

WEIGHT

Age - o Female! - Male'
{days) Control IXE 2x1 ! X 1 2 X2 Conlrol 1]
Feed intake {kgfbird)

719 days of age 0.65 0.53 0.48 0.36 0.31 0.73 0.57
20-56 days of age 452 4.36 434 4.40 408 5.20 562

7-56 days of age 517 4.89 482 4.78 4.39 5.93 5.67
Feed conversion ratio (feed/gain)

8-56 days ol ape 1.86 1.84 1.86 {82 181 1.75 }.67
Liver weight (g/100 g BW)

56 days of age 1.8 I8 1.9 1.8 2.1 1.4 1.4

Age . Malet Pooled _ Analysis of Variance®
(days) 2 x| ] x| 2% 2 SE R S R X8
Feed intake (kg/bird)

7-19 days of age 0.50 0.40 032

20-56 days of age 485 4.90 4.66

7-56 days of age 535 $.20 498
Feed conversion ratio (leed/gain)

8 5t days of age 1.60 1.65 1.66
Liver weight {(g/100 g BW)?

S6 days of ape 1.6 (.S 1.5 0.05 NS NS NS

' Each treatment group was represented by one weplicate floor pen of 48 chicks (¢ 7 through d 19) or 40

chicks (d 20 throngh ¢ S6) 3 %X | =

chicks were fed wd Mhitum far 2 days and then fasted for 1 days lYor

12 days (d 7 through d 19). Other groups were done in similar pattern.
? Values reported represent means for 8 chicks. Means within a row not followed by the sume superscripts are

significantly different,

3 Probability ol a significant treatment elfect, R = restriction, S = sex and R X S = interaction between R

and S.

and the limition of protein deposition during the
recavery period is due to an inadequate supply
of dietary protein as noted by Yu et al. (1990).
Also, if it is the case, high protein diet during
the fust few weeks might avercome the probiem
of the ahsence of compensatory growth. Fur-
thermore, high protein diet can be used to reduce
body fat and abdominal fat weight (Fisher,
1984).

Effect of early skip day feeding on pen body
weight and mortality are shown in table 3. In
the present study, mortality in males were lower
in feed-skipped chicks. Somce proposal were made
lo cxplatn lower mortality in the restricted chicks.
Bowes et al. (1988) and O'Sullivan et al. (1991)
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staled that the reduce in mortality rate was
associated with a lower rate of mortality caused
by Sudden Death Syndrome. Holloszy (1992)
hypothesized that food restriction decreases
mortality rate possible by decreased formation
of loxins andjor carcinogens, andfor decreased
accumulation of wasle products. However, it is
likely thal longer period of slarvation and more
its severity decreased chick viability because of
the crisis in nutrient intake leading to an im-
pairment in metabolic processes.

Higher total pen weights were observed in
the 3 X 1 or 2 X | group of male chickens
in comparison with ad {ibitum group at 56 days
of age. These results showed that although the
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mdividual body weights of the 3 x 1 or 2 X 1
groups were lower than those of control chicks,
the total quantity of meat produced per pen was

higher. These can be explained by the significant
reductions in the rates of mortality observed in
teed-skipped male chickens.

TABLE 3. EFFECTS CF EARLY SKIP DAY FFEDING ON WEIGHTS Of BODY, BODY PROTEIN AND BCDY FAT

AND MORTALITY IN

EACH PEN AT 56 DAYS OF AGE

Feeding'

B Control Iix| 2 %! 1 % 1 2X2
Body weight (kg)*

Male 119.6 131.1 125.5 117.4 [1g.5

Female 108.3 105.5 104.6 105.8 97.6
Mortality (bird)

Male N ) 2 3 4

Female 1 0 0 0 0
Body protein weight (kg)®

Male 19.4 20.8 202 19.1 17.3

Female 17.2 15.6 16.0 16.8 15.2
Body fat weight (kg)®

Male 22,6 23.6 229 20.2 209

Fcmale 228 27.0 23.2 238 23.0

' Each treatment group was represented by onc replicate floor pen of 48 chicks (d 7 through d 19) or 40

chicks (d 20 through d $6). 3 X 1| = chicks were fed ad tibitum for 3 days and then fasted for | day for 12
days {d 7 through d 19). Other groups were done in similar pattern.

* Pen body weight was calculated by multiplying individval weight and amount of live chicks in pen.

* Body (al and protein weights were calenlated by multipiying those perceniage and pen body weights.

The cffect of early skip day feeding on carcass
campositions and abdominal {at weight are shown
in table 4. Body fal content of female chicks was
increased in the 3 X 1 freatment group (p <
0.05) or tended to be increased in other treatment
groups, whereas mcisture (p << 0.05) and protein
contents (p < 0.05) were decreased in 3 X |
lreatment group. Protein content of males was
decrcased, although it stalistically was not sig-
nificantly different. Abdominal fat pad weight of
female chickens were significantly decreased (p <
0.05) in chicks fed the 2 X 2 trealment group.
The abdominal fat weight of this group decreased
by I8.0% compared with control group, however,
that body weight also reduced by 12.27.

The effect of early skip day feeding on energy
intake, carcass energy, energy loss and fat protein
ratios ol carcasses are shown in table 5. The
Ix [ treatment proup in females had rthe lowest
value of energy loss and highest value of fat
protein ratio.
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It is kkely that protcin synthesis of female
chicks (especially the 3 X | group) was reduced,
and or chicks used body protein for mainicnance
requirement during skip day feeding; and protein
recovery during refeeding was not sufficient to
achieve normal protein content. This finding was
in agreement with the ohservation of Santoso
et al. (1993) but in contrast with the obscrvation
of Plavnik and Hurwitz (1985, 1988). There was
also sex dimorphism, especially for the 3 X |
treatment group, in response to early skip day
feeding on body composition. These results and
our previous results (Santoso et al, 19593) also
demonstrated that skip day feeding (the present
study) and restriction-refeeding regimes (previous
study) had different effect on body pratein con-
tent of male chicks (skip day feeding redueced
protein contents whercas restriclion-refeading
program incrcased them) and body fat content
of female chicks (skip day feeding increascd body
Iat conlents whereas restriction-refeeding regimens
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TABLE 4. EFFECT COF EARLY SKIP DAY FEEDING ON CARCASS COMPOSITION ANC ABDOMINAL FAT WEI-
GHT OF BROILERS AT 56 DAYS OF AGE

Age . __ Femall _ _Male!
{days) Control 3 X 2 x| | <1 2% 2 Control 3x1
Moistrue 59.4% 56.00 59.0% 58.0%k¢ 56.6° 60.9 €18
Fat 21.12 25.6° R22ek 22.5% 23.6% 18.9 18.0
Pratein 1590 1478 i5.32b 15.90 15.58 163 159
Abdominal fat 3.0 4.1 3.8° 3.7 328 3.0 26
(/100 g BWY

Age - Male' Pooled Analysis of Variance'
{days) 2% 1 X | 2 X2 SE R S R XS

....................................... (%) . N

Moistrue 61.1 62.2 61.1 0.3 <0.05 <0.05 <0.05
Fat 18.2 17.2 19.0 0.2 <0.05 <0.01 NS
Protein le.] 16.2 15.6 0.09 <0.05 <0.01 NS
Abdominal fat 3.0 2.7 2.7 0.09 <0.0% <0.05 NS

(/100 g BW)?

' Bach treatment group was represented by one replicate [oor pen of 48 chicks (4 7 through 4 19) or 40
chicks (d 20 through d 56). 3 X | = chicks were fed ad libftum for 3 days and then fasted for | days for
12 days (d 7 through d 19). Giher groups were done in similar pattern.

* Values reporied represent rneans for % chicks. Mcans within a row nol followed by the same superscripts are

significantly different.

* Probabhility of a significant treatment effect; R = restriction, § = sex and R X § = interaclion hetween R

and 8.

reduced them). Rosebrough ct al. (1986) also
stated that total starvation resuited in an increase
in body fat when rcfeeding occurs; in contrast,
the restriction-refeeding regime resulted in a
decrease in body [at during refeeding.

The effect of early skip day feeding on hepatic
lipogenic cnzymc activitics and various lipid frac-
tion contents in the liver are shown in table 6
and 7. At 21 or 56 days of age. none of early
skip day feeding significantly aftected hepatic
acetyl-CoA carboxylase aclivities, whereas hepatic
fatty acid synthetase activity al 21 days of age
was significantly jocreased (p < 0.01), and at
56 days of age that actvity was decreased in
1x1 treatment group. At 21 days of age, trigly-
cenide content was increased (p < 0.01), however,
at 56 days of age, that content was decreased.
Phospholipid content was increased (p < 0.05)
at 21 days of age, however, at 56 days of age,
thal contenl was not affected. At 21 days ol age,
free cholesterol  contents were significantly in-
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creased (p < 0.01), a1 56 days of age, those contents
were increased by 9.5%, 28.6%, and 4.R% for the
2 X 1, 1 X J and 2 X 2 treatment group,
respectively.

At 2] days of age, an increase in hepatic
lipogenic enzyme activities might have contributed
the raise of triglyceride content in the liver,
Tanaka et al. (1975) found that lipogenesis was
decrcased by fasting, und then was increased by
feed realimentation. If lipoprotein formation in
the liver does not keep pace with the hepatic
lipogenesis, triglyceride will be accumulated in
the liver. At 56 days of age, triglyceride content
was decreased. One of the factors responsible for
decrcasing triglyceride content in the liver might
be increased transport of triglycerides from the
liver into the blood. Griffin et al. (1982) stated
that there is posilive correlation between plasma
Irtglyceride concentration and body fat. Further-
more, i the present study, there was negative
relationshtp  between  triglyceride content in the
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TABLE 5. EFFECT OF EARLY SKIP DAY FEEDING ON ENERGY NTAKE (EI) CARCASS ENERGY (CE),
ENERGY LOSS (EL), ENERGY EFFICIENCY (EE) AND FAT PROTEIN RATICS (FPR; OF BRCILERS

AT 56 DAYS OF AGE

Female’ Male!
Control 3 X 2 x| (R 2X2 Controf 3x 1
.................................... (kealfbird) «reeersrrmriniivminii e
KI? 16,043 15,285 16,999 14,085 13.771 18,800 17,799
CE! 71788 7412 6,642 7,220 7.183 8.508 7913
EL 9,083 8,088 10,571 7,980 6,802 10,412 10,006
EE® 435 53 19 48 49 45 45
FPR 1.33% 1.74® 1450 1.42¢ 1.5280 116 1.13
~_ Mae" Pooled __ Analysis of Variance®
2 X1 x| 2X2 SE R S ~ RXS
vonere (KCANBIEA) +vreeeresreemrioninnerenrnnnerins
EF 17,604 16,735 15,856
CE! 7922 7255 7,494 238 NS NS NS
EL 9,801 9,599 8,482
EE° 45 43 47
FPR 1.13 1.06 1.21 0.03 <0.05 <0.05 NS

' Each Ireaiment group was represented by one replicate (loor pen of 48 chicks {d 7 through d 19) or 40

chicks (d 20 ¢heough d 56). 3 x |

through d 19). Other proups were dane in simjlar patiern.
® Frergy iniake — Feed intake %X Metabolizable Energy of feed.

! Values reporied represent means for & chicks
are significantly different.

cliicks were fed ad lhitem for 3 aays and then lasied for 1 day {(d 7

Means within a row not lollowed by the same supersscripts

* Carcass Encrgy = Fat weight of carcass X 9.129 kecal + Protein weightl of carcass X 5.5209 keal (Hakan-

sson and Svensson, 1984).

 Enerpy efficiency = Carcass Energy/Eoergy Iatake X 1009,
restriction, § = sex and R X § = interaction bectween R

¢ Probability of a sipnificant lreatment effect; R
and 8.

liver with tofal body fat (r —0.74) as noted
by Santoso et al. {1993). The chicken adipocyte
has a limited capacity to synthesize fatty acid
de novo (O'Hea and Leveille, 1969) and most of
the lat deposited within the adipose tissue must
be derived from the plasma (Griffin et al., 1982).
Thus, triglyceride concentration in the liver
and plasma might also contribute total body [at.

Fasting produces a clear decrcase in chick
liver HMG-CoA reductase  activity, the rate-limi-
ting enzyme of cholesterol biosynthesis {Ramirez
et al.. 1984). Changes in its activity correlate with
changes in chalesterogenesis in response Lo diffe-
rent experimental canditions {Dietschy and Brown,
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1974, Rodwell et al., 1976). Thus, an increasc
in cholesterogenesis in the liver during refeeding
might partly explain the raise ol hepatic chole-
steral content.

The present results confirmed our previous
results (Santoso et al, 1993) pertaining [aclors
contributing body fat content. The response of
chicks to early feed restriction might depend on
the degree of fecd restriction, the method of feed
restriction, duration of feed restriction and sex.
Early leed restriction could be uwsed to reduce
production cost  because of the lower feed
conversion ratio, mortality rate and the amount
of starter diet consumed by broiler chicks.
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TARBLE €. EFFECT OF FARIY SKIP DAY FEFDING ON ACETYL-CoA CARBOXYLASE (ACC) ANC FATTY ACID
SYNTHETASE {(FAS) ACTIVITIES OF FEMALE BROILERS

Feeding' Pooled .
Centiol  3X 12X IX1 _ 2x2 SE Prob
ceevees (NMOl/mIn/mg protein)? rreeseiseersnee
Acetyl-CoA carboxylase
21 duys of age 1.3 1.5 1.3 1.5 l.4 0.07 NS
56 days of age 0.7 0.6 0.6 0.7 0.6 0.04 NS
Fatty acid synthetase
21 days of age 3.7¢ 4.6 4.70 52v 5.4 0.12 <0.01
56 days of age 2.38b PASE 240 .90 208 0.07 <0.05

'3 X chicks were led ad tibitum for 3 days and then [asted for
Other groups were done in similar paitern.

? Values reported represent means for & chicks. Means within a row not fellewed by the same superscrigts are
significantly different.

3 Prohahility cf a significant treatment effect.

‘ Enzymes activities ate expressed as nanomale of subsirate corverted to product per minnte per mg pralein
at 37°C.

| day for 12days(d7 threughd 19).

TABLE 7. EFFECTS OF EARLY SKIF DAY FEECING ON VAR CUS LIPID FRACTICNS CONTENTS OF THE LIVER
IN FEMAIF BRCILERS

Feeding' Pocled _
Control IX | 2 x| 1 x1 2% 2 SE Prob”
............................... (mw' l'.o“g” evitiesaanaan
21 days of age
Cholesteral ester 0.§? 0.7 0.7 0.7 0.7 0.02 NS
Triglyceride 2328 2308 22.9° 3290 38.7° 0.5 <0.01
Free cholesterol 1.4 2.1b 2,0° 2.3 2.3k 02 <0.01
Phosgholipid 20.78 27.4b 26.7* 29 4k 2990 0.7 < 0.05
56 days of age
Cholesteral ester 0.7 07 0y 0.6 0.7 0.02 NS
Triglyceride 8l 3¢ 2 |® 2590 2098 16.1% 1.60 <0.0!
Free cholesterol 21 2.1 23 27 22 034 NS
Phosgholipid 027 8 297 250 293 0.7 NS
'3 X | = chicks were fed ad libitwn for 3 days and then fasied for ) day for 12days(d 7 throughd 19).

Quher gravps were done in similar pattern.

* Values reported represent means for § chicks Means within 2 rew not followed by the same superscripls are
significantly diflerent.

3 Prahahility cf a significant treatment eftect
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