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SUMMARY
Efficient utilization of slaughter by-products is a problem of great importance for resources use and

also for waste management. A study on utilization of slaughterhouse residuum and other slaughter by-
products for pig feed has been implemented with the following four experiments. 1) Chemical composition
and palatability of the pellet feed made from slaughter by-products, 2) Meat productivity, 3) Health and
nutritional condition and, 4) Meat quality of pigs which were given the pellet feed made from slaughter
by-products. The pellet feed was made from 90% of fermented slaughterhouse residuum (FSR), 5% of blood
meal and 5% of ground fresh pig bone and was mixed with formula feed in 20 to 80 proportion. This feed
vas given for the trial group (12 head of pigs), while the control group (12 head) were given only the
formular feed. The feeding program was carried out for 56 days followed by slaughtering the pigs, all
at 194 days of age. The carcass was used in the performance tests on meat production. A sample of loin
was analyzed for determination of physicochemical characteristics. The chemical composition and process-
ing quality of the meat were investigated. Sensory evaluation was also performed. The results obtained
were as follows: 1) The palatability of the shortest size pellet, length of which was 0. 74cm, was excel-
lent. The FSR pellet contained high percentage of crude fat (22.9%) and high crude fiber (26.0%).
2) The trial group had higher daily weight gain and lower conversion ratio than the control group.
3) The health and nutritional condition were found to be normal. 4) Any undesirable effect of the FSR
pellet on carcass, meat and processing quality was hardly observed.

INTRODUCTION
One of the biggest problem of livestock industry in Japan is how treat the slaughter by-products which

used to have the connection with environmental pollution. A study on utilization of slaughterhouse re-
siduum and other slaughter by-products for pig feed have been implemented for resources use and waste
management. The slaughterhouse residuum (SR) is comprised of two kind of materials. The largest ma-
terial in SR is partially undigested feeds in digestive organs such as rice straw and formula feed.
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These are main constituents in SR (Oshida et al.,1985a). The other materials are by-products in narrow
sense such as blood, digestive 3u1ce intestinal tlssue meat, feather and skin. All these materials
are possibility usable as a feed source (Oshida et“al.. 1985a)." “In Japan,® 19,120,000 heads of pig and
1,480,000 heads of cattle were slaughtered in 1992, accordlng to a statistic report (1993). From their
remains, . about 58, 300 tons of residuum were burned or. ut111zed as ‘compost. We have investigated the pos-
sibility of convert1ng residuum into pig feed by fermentation under aerobic’ conditions (Oshida et al.,

1985b) In order to make clear the possibility of using slaughter by- products for a source of pig feed,
the present study was. made on. the chem1cal compos1t1on and the palatablllty of FSR pellet, product1v1ty,
health and nutr1t1onal condltlon carcass and meat quallty of fattenlng pigs fed the FSR pellet. :

MATERIALS AND: METHODS

1. Pelleting of the FSR _ ' » »

The FSR pellet was made from 90% fermented slaughterhouse residuum, 5% blooa meal and 5% ground fresh
pig bone and gluing agent. These materials were obtained as ‘follows.

1) Fermented slaughterhouse residuum: SR ‘was obtained from a local meat corporatlon The fermentat1on of
SR processed by adjust1ng the aeration volume to 0. 1 B/m1n/kg SR.  “This volume was determined on the
basis of changes in temperatLre of SR and bacterial growth occurring within SR.  The number of coliform
bacilli and Salmonella decreased by fermentation due to the self-heating of grow1ng thermophiles. w2l
2) Blood meal and ground fresh pig bone: Blood meal were spared by Atsugi Meat Bureau. Ground fresh pig
bone, residuum of deboned pork (call 1t demeat bone) which contained a large amount of marrov were spar-
ed by a local meat packer. S i

3) Gluing agent: Stan guard S (Pflzer Co, Ltd.) was used.

2. Palatability of the FSR pellet _ * il L

To evaluate the ‘palatability of the 4 d1fferent types of pellet feed in pellet length were provided.
Each type pellet was mixed with the formuia  feed in a 20 to 80 proport1on by welght The palatab111ty
was calculated from the proportion of remalned feed.

3. Feeding trial for fattening :

The experiments of feeding trial cons1sted of product1v1ty. health and nutritional condition of pigs.
1) Feeding trial:Twenty four piglets (body weight about 69 kg) were divided into the trial and the con-
trol group; the trial group was given 90% of the FSR pellet and 80% of the formula feed by weight and
the control group were given only the formula feed. The feeding program was carried out for 56 days by
slaughtering the pigs, all at 194 days of age.
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2) Health and nutritional condition: During the feeding trial, blood was collected from each pig every
week and analyzed for total protein, glucose, total-cholesterol, hemoglobin, hematocrit, serum iron, etec.

4. Quality of pork 3
The experiments of the pork quality consisted of Table 1 Formulation of pickle for loinroll 5
carcass quality and meat quality including sensory o)
evaluation. Additives Percent of pickle =
1) Carcass quality: The left side of each carcass was. , %
used in:. the performance tests . to determlne carcass Salt 7.0 A .=
quality; such as dre531ng;percent arcass lefigth and ~ ° Sugar 1.0 ©
rib eye area.. i 8 T Color developing agent® 0.3 2
2) Meat quallty A sample of loin meat was ‘analysed °"  Chemical seasoning 0.4 Ty
for determznat1on of physicochemical characteristics.., . Spice. 0.7 _E§ ‘
such as pH, color and chemical composition’ of the o i_LPhosphate 0.6 7 T
meat: - Analysis of the chemical composition and. pro- . - : ﬁg
cessing quality of the meat were carried out uSIng a ' *Trade name Syosel(T% NaNOz, 10% KNO,, 83% NaCl) '5

cooked cured loin.rtoll. Sensory evaluatlon

was also performed according to the method of Table 2 General COmDOSItlon of FSR, blood meal, demeat ﬁ;
Scheffé (1952). The panel consisted of 80 ' bone";_pellet ‘trial and control feed (DM%) =
girl students, aged 19.5. The panel tried ——— ; 2
loin meat as table meat and loin roll. The " 7 C.» protein’ C.fat C.fiber C.ash NFE §
loin  ‘meat, . aft.ep,:dtpplng in boiling water o
for 10-15 seconds (tradltlonal cooking in  FSR 17. 4 25. 4 24.5 4.6 28.1 N
Japan, .called, Shabushabu) as. well as the Blood meal 60.1 0.5 0.6 1.7 31.1

loin rolls of both groups ‘were compared for Demeat bone 18.1 13.3 0.8 -~ 46.7 20.6

color, odor,: .,.ténderness, flavor ‘and total Pellet U139 T 2209 26,0 1.7 - 29.5 ing.
p01nt evaluatlons P s B M — e ——— - s Eg
3) Preparation of loin. roll: L01m roll (21 hr“_hTrlal feed ‘ZU{G‘?“L I T IR §.1 * 61.72 o
postmortem) ‘was cured sith pickie. for .2 weeks ;Control feed 2B 0 S 8.8 T T0: 0 o
(Table” 1), smoked * for 5. hr “and cooked at an, | . " e — f%?;
1nternal temperature of 53 C or ahoVe ,Le"ffﬂ';"gqqqﬂg“fﬁegp'bqﬁé; k?Cque“fi’;* g ‘ £ rﬁfﬁ
RESULTS and DISCUSSION = 1% #u ot SER |
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1. Chemlcal comp031t10n and.palatablllty of the FSR pellet Table 2 shows the chemical composition of FSR,
- bone. and the pellet feed

blood meal, demeat

fiber:: Blood meal: conta1ns h1gh
fat (1988). These comp051tlon of
report..

type: pellet feed.. Pellet type D of .

cat1ng hrgh palatab1l1ty (1988)

l)

Table 3 -Shows. the characterlst1cs of each type pellet.

The FSR*- contaxms highcrude protein,.
crude prote1n and demeat
thé FSR ‘and ‘blood ‘me#l ‘were “éssentially the same as. that of
Table 4 shows the palatab1l1ty of each
whlch pellet length ‘Was: @ 74cm had none of rema1n1ng pellet indi-

5 ['.

Table 3 Characterlstlcs of each pellet type
Pellet;lPellet; Powder Hardnesé Volume Moistire _ffPelletf?Féed «¢Rémaining" Remainjngl Rate of
type. : :length-.ratio . (kg/cmf) we1ght (%) ““type:~?fintakéﬁofeed;n:i pellet -remaining
’ (cm) (%) (gﬁg) - ¢ (kg) -5 (kg) ') (kg) pellet(%)®
A 350 0.8 10.8. 285 29 oA ST 10" 0.8 .. 89.0.
B .76 1.1 8.5 328 T.6 B (32 7.5.3 0.8 060 . 75.0.
C.o1r1.07 1.9 8.2, © 318 T C g5 fTu 0,45 0.20 . -50.0
Do 0Th 2.3 7.3 280 6. 7 D 75 ¥4 0,103 io a T N

Table 4 Palatability.of each pellet feed type o

2.1 Product1v1ty of fatten1ng plg
The:'data ‘for -productive
Table 5.- .Increment of body we1ght

the control group was 39.0 kg .and.
The daily

34.8 kg, respectively.
weight gain of the trial and fhe
control, was :696g- and 621g,.
spectively. The feed
ratio of the trial and the con-
trol was 3.95 and 4.64, re-
spectively. Thus it was indicat-
ed that productivity of the trial

group was higher than the control.

=

performance are ShOWﬂ in

re-,
conversion

remain1ng feed and pellet wvere average of two
¢ groups -(each 5 pigs) :
"Remaxnlng pellet(kg)/Rema1n1ng feed(kg) X 100

““Table 5¢'Productlvrty ofﬁexperfﬂental plgsg;

of the trIal and o

ARE S AT
I

‘onup Initial body ~Final body Daily- welght Feed _ Feed-“”_
weight (kg) ' 'weight (kg)y~'gain(g/day) conversion: ;efficiency .

Trial 68. 8 107. 8 696 3.95 0.25

Control 69. 4 104. 2 621 4.64 0.22

crude fat and crude.,.
bone contains -high «crude . iprotein and crude,;
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3. Blood constituents
Changes in certain blood constituents of the trial and the control are shown in Table 6. The blood con-

stituents of two groups did not change during experiment, and were essentially the same for both groups.
All the pigs were in good health condition according to clinical observation and blood testing results.

Table 6 Changes; in:blood constituents vith health and"nutritional’conditions of pigs during: experiment

AT

2Che¢&ing'imem,;and.;f"::ﬁn?:th T4 A : 8  (weeks)
wunit o6 we: 4o Trdal; Control Trial Control *Trigl " Control ~Trial::‘Contrel . Trial Control

| Bodyiieightkkg) i T.{ 68 8 iy 6

9. 41_‘q38§4 78,0 0598960 876 96, 80 19641 107:8  104.2

IRGRAAL): o g oz v L uiieiian b z‘ RTINS 7, g ORISR R T 4,516, 8 1.5 6.8 7.1
Glec(mg/dl) ( 83 86 94 89 . OHgEIIei 98 v 8 a5 Lo, 88 ;| 85

T-cho(mg/dL) . 111 117 88 85 B4 T8 72 85 100 110

Hb(g/dl)} .: 16,9 14:2 143 13.9% 14,3 0 15,0 ¢ 135 147 143 145

HE(%) s 40.9  38.5 0.2 41.8° 38.9.  40.0 ¢ 38.7  4l.4  39.9 . .38.6
Fe(p g/dl) . ! 150 166 141 154 < 185 i 152 5 153 170:. 163 .. 158
GOT(Karmen unit) 2 29 26 - 24 721 28 - 23 21 23 . 24
GPT(Karmen: unit) 25 .25 PI=F= 25 cmnp=8 27 - 17 20 .20 17
- ALP(King-armstrog. unlt) %_lﬁgﬂ 12 14 13 403 16 7m0 12 AT 1L, 12
»~LDH{WrBblewski unit) 980 ‘950‘ 1030-° 900 ""¥1110 *i°[100:+-:1080 1020, 1030 880

: BUN(mg/dl) o R 4 11 4 R S 6 R LR AR 32 BURNS LIS EEREBUES ANNAD ¥ AT St Ap L5 6 17.1

R T

4. Carcass quallty SR 3 e iy
“» Macrofindings shoned the, carcasses of all the experlmental pigs were normal Their quality was within

~'the normal range in all cases as presented in Table T. There ¥as no 51gn1f1cant difference between the
~trial and the control, group ‘all carcasses being ba31cally the same Rt R e B e o
45, Physrcochemlcal character1st1cs of the meat” B 2o T B sy B R
. +The visual . color score, based on the Pork Color Standard of Japan (1975) Hunter value and  total heme
' content did not dlffer 81gn1f1cant1y between two grbupe ~The resalts are  shown: in Table 8- which also
indicates the chemlcal comp051t10n of loin meat “The ‘chenical’: compos1t1on of "the meat in. both groups

were similar, all values being in ‘the normal ramge. ‘©F iilo & ches
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6. Processing qualityvofirhesiieat?: 7%:%

L ARSI
e SRy

oThe. results of the processing quality analysis

of cooked cured loin roll are shown in Table 9.
No - significant differencés’ *ifi color were eVi-
dent jbetween rthe ;two‘groups.:/ “The (pinkisk coldr
characteristic:of meat produéts was of “passing”

nuablty in-all samples’-‘examined.

R T TS TIE I I

PR SCINIE R Jae T ARSUR TN SRR VA Wi
VooilgaUty reh Rie st ey

Table 8 Meat quality of the experimental pigs

ttems+ + """ Trial group Gontrol group

Sy

‘1t was *found

that: the chemical. composition'!‘of the meat pro*=“'

ducts ‘Was not affected by ‘the’ FSR‘peTlet

e Eir 0 s Bl

Table 7 Car@ass.qwarltyﬂofeexverxmentar plgs”’iﬁ

Items Trial group Control group

Final weight (kg) - - --104-4 - -
Carcass-weight (kg) T1. 4% ¢
Dressing:percent (%) 68.4: -
Weightiratio(k): R
JoicFromt;s y i s Jod
ox:Centers ¢ (T 36.
Back 30.
Carcass-temp. (°C): 7. 2
Carcass lenght!’ (cm) 97.
Carcass width(cm) 35.
Loin length® (cm) il
Rib length(em) - 57.
Rib: eye -area(cm?) 24.
Rib eye volume(cm?®) 1423.
Back fat thickness(cm) 2.
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102.

69.2 © -
HEf Moi
33. -

30.
2.3:7 ¢ Mel
98.0 7 “-

35.

Visual ‘¢ofor score!’

Huntef f'k”j“l%'

Total heme plgments

4 ) :
70.9 % © Water holding eapacity(%) 1.
2 ¢ 7 Cooking. 1055(%)" 18.

L Crude prote1n(%) _ rff,:fi8.
36.8 1 Crude’ Tat(%) . 4.
6 ' 9 Crudeash(%) 1.

Meat =~ TS e
it 2
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[y
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ting p01nt of fat( &) D lEp ow
Back" N % A 1 S
Abdominal = L. 439 . 432
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§57.927 ¢ L
24.
1385: 7"

PSS 2

0
2
71.8¢% ¢
g
0

2)

D Pirst cervial ~ publis
2) First lib ~ last lumber

O i

Evaluatéd with Pork Color ‘Standerd (1§75)\, ,
Lzmoles//IUOg meat, Determlned by the method of .
Okayima and Nagata (1979)

Determined by the method of Sakata et al. (1984)
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Table 9

expermental pigs

Quality of loin roll made from the

Table 10 Distribution of score for sensory
evaluation by paired comparison

(Shabushabu:odor)

€78 2 L 0, 4L, 42 #3 Total

i ‘Comb1nat10n
L Symbol(—+) means tasting. order (ex. A—*B panel
flmembers taste the sample A and then taste the
‘ysample B)

[tems Trial group Control group:
Hunter: values b & P D
5 : e ‘o 82,1 c. €61.6
) V042, 8 179181
Py 7 76,1 C A |
. i@} 24 90,48 30w 0,47
Color»formlng ratio(%)* & 79.0 < 575.6
CLepH ¢t 5. 86 © 5.86
Residuai<NO~ 2. (ppm) 3¢ ¥0.11 i, 21
Moisture(%) 54677 1 .69.2
Grude.protedn (%) 19.7 18.2
Crude:fat: (%) »{: % 2% 5.5 €55 4.
Crude ‘ash (%), 1742, 6 AT 2.6
) X X il
‘Determlned by the method of Sakata et al (1981)

7 Sensory evaluatlon
The .odor of :Shabushabu :
ation, are shown

and. loin -
Shabushabu

In allec results of.-

in Table 10 and 11.
difference.in ‘odor was .evident. betweer two groups.
The: other ‘items. of ‘sensory evaluation in ‘Shabushabu
irolls ‘were < :analyzed in

4ni tems - of ‘sensory ‘evalu-
Significant

in the ‘same "''way as
in. odor ‘(gnotherii:data*were not” shown).
sensory- evaluation; : no signifi-

cant dxfference was: found- between the two- groups

PR e | i PO ey 5
LTS T Lty

CONCLUSION r bucuto

1) Thebfermented slaughterhouse re31duum blood meal and demeat bone contained crude protein 17. 4%,

;’,_;_

D

i Total” "t vt

2u1)

-

Table 11 Analys1s of varlance for sensory
,evaluatlon by palred comparlsons

P L]
52 HE R i %

" Source sv j@f” MS® F value
Main effects  0.42 1  0.41 _ 0.32
fAComb". effects 0.42 ' 0 0 0
~Order effects L1711 LT 1.37
Etror 36.40 28 1.29 ’
39.01 30

Sum of squares ey Number of degrees ofﬂ

.

i b ..g’-.; 3 B Ld

~ freedon A Mean. square h Comblnatlon . 1%2

60.1

A7

&
"
3
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% and 18.1%, respectively; 2) The trial group had significantly higher body weight gain than the control
group; 3) All the pigs in feeding trial were in good health according to clinical observation and blood
test, and 4) The meat quality of the trial pigs given fermented slaughterhouse residuum pellet was found
quite comparable to that of a pigs given only conventional formula feed. It is concluded from these
results that there is the possibility using slaughterhouse residuum and some by-products as a source of

pig feed.
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