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Abstract

This experiment aims to observe the nutritive value of blood éausages by manufacturing three kinds
of them in order to utilize various by-products of swine when it is processed.

In attempt to do so, five different diets were made: one control diet and four diets in which three
kinds of blood sausages(blood sausage-1 was made with sausage meat 10%, fat 40%, blood 20%, skin
20% and liver 2%. blood sausage-2 was made with ham meat 30%, fat 20%, blood 20%, liver 2%
and skin 20%. blood sausage-3 was made with smoked ham patch 30%, fat 20%, blood 209, liver
2% and skin 20%) and mixed sausage (sausage meat 20%, fat 10% and fish meat 35%) were mixed
with control diet at the rates of 10% respectively. These diets were fed to growing male and female
albino rats for 6 weeks. The results obtained through this study are summarized as follows.

In body weight gain of male rats, blood sausage-1 and 2 groups were significantly higher than mixed
sausage group during the experimental period, and in that of female rats, control group and blood
sausage-1 group were similar, but the other groups were lower than control group.

Food intake was different in each group every week, but the amount of that was similar to each
one throughout all experimental period. Food efficiency ratio and protein efficiency ratio in male were
similar in each group, but slightly different in female during the feeding period.

Liver weights of male in mixed sausage group and blood sausage-3 group were lower than those in
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control group and blood sausage-2 group, but liver weight of female in blood sausage-2 group was lower

than that in control group. And all groups were similar in liver weight per 100 g of body weight. Mixed

sausage group and blood sausage-1 group were lower than control group in kidney weight of male, and

blood sausage-1 group was lower than control group in kidney weight of female. Kidney weight per

100 g of body weight of male showed that blood sausage-1 group was lower than the other groups.

Spleen weight was similar in all groups.

Hematocrit and hemoglobin contents in blood, total protein,

albumin, albumin/globulin ratio, total

lipid and total cholesterol contents in serum were showed almost similar in all groups.
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Table 1. Ingredients and chemical composition

of sample sausage(%)

Blood sausage

. ixed
Materials sl\g:xsage ] . 3
Ham meat 30
Sausage meat 20 10
Smoked ham patch 30
Fat 10 40 20 20
Fish meat 35
Blood ) 20 20 20
Liver 2 2 2
Skin_ 20 20 20
Flour 5
Starch 10
Spice 5 3.5 3.5 3.5
Ice 15
Onion . 4.5 4.5 4.5

- Chemical composition

Moisture 58.0 47.0 58.4 59.1
Protein 14.0 11.2 14.0 12.1
Fat 17.0 39.0 24.3 24.7
Ash 2.1 2.1 2.4 2.4
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Table 2. Compositien of control diet
Ingredients g/100 g
Rice highly milled 39.0
Barley milled 40.0
Fish flour(Englaulis japonicus) 10.0
Soybean oil 8.0
Salt mixture* 1.0
Vitamin tablet** 1.0
Cellulose*** 1.0

* Compesition of salt mixture: Ca Lactate 35.15 g,
Ca(H,P0y),-H,0 14.60 g, K,HPO, 25.78 g,
NaH,P0,-H,09.38 g, NaCl 4.61 g,
MgSCy(anhydrous) 7.19 g, Fe Citrate 3.29 g

#* Vitamin tablet: Vita M; Manufactured by
Yu Yu Industrial Co., Seoul, Korea
*¥* Ethyl cellulose: Hayashi Pure Chemical
Industries Ltd., Japan
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Table 3. Proximate composition of experimental diets(%)
. . r rud rud Carbohydrate Metabolic
Diet group  Moisture gr(l)lge?n ?atu ¢ gsh ¢ sugar fiber energy(kcal/100 g)

Control*? 8.0 13.5 10.3 3.2 63.5 1.5 400

MS*2 13.0 13.6 11.0 3.1 57.9 ) 1.4 385

B §-1%3 11.9 13.3 13.2 3.1 57.1 1.4 400

B §-2%¢ 13.0 13.6 11.7 3.1 57.2 1.4 388

B §-3% 13.1 13.4 11.7 3.1 57.3 1.4 388

*1: Feeding of control diet
*2: Feeding of control diet mixed with 10%

mixed sausage

*3: Feeding of control diet mixed with 10% blood sausage-1

*4: Feeding of control diet mixed with 10%

blood sausage-2

*5: Feeding of control diet mixed with 10% blood sausage-3
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Table 4. Weight gain of rats fed experimental diets for 6 weeks(g)

Feeding period(week)

Sex  Group*!

1 2 3 4 5 6
Control ~ 34.832.7*% 94.34+5.5 142.2+6.3 183.7+6.2 213.349.3 235.2+8.8
MS 40.8+3.2 88.3+4.6 131.6+3.5 162.94+3.3%  189.9+44.3* 212.414.8

Male BS-1 57.24:2.9%¢ 105.5+3.1¢4  153.3+3.3¢  194.3+3.8¢  218.3+4.81  247.3+6.6¢
rats BS-2 54.8:4:2. 404 98.6+5.9 150.6+3.64 193.9+5.5¢  222.446.8¢ 251.1+8.2¢
BS-3 47.043.1%¢ 93.3+4.8 135.8+6.4° 166.547.8t 198.3+9.6 227.8+7.7

Control  24.3+%2.0 49.3+3.6 76.8+3.3 96.0+3.5 109.04:4.6 121.2+4.5

MS 26.8+1.5 48.51+2.3 70.0+3.0 83.74:2.6° 95.01+2.9 107.3+3.22
Female B S$-1 36.31%1.8b4 61.1+2.9%4  84.9+3.0¢ 101.9:£2.2¢ 112.243.87 123.4+4.9
rats BS-2 34.5+3.2# 56.8+2.3° 73.8£3.4¢ 84.3+4.1f  102.6:3.4 106.6+4. 4%¢

BS-3 34.343.12 55.8+2.4 77.8+2.5 90.3+2.5f 101.5+4.9 108.2+£3. 3%

* MeanSEM(n=6) *1: See footnotes of table 3.

a, b: Significantly different from control at p<{0.05, p<{0.01, respectively
¢, d: Significantly different from MS at p<0.05, p<0.01, respectively

e, f: Significantly different from BS-1 at p<0.05, p<0.01, respectively
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Table 5. Food intake of rats fed experimental diets (g)
Feeding period(week
Sex  Group*! P ¢ )
1 2 3 4 5 6
Control 121.2+6.3* 147.3+6.7 151.5+6.9 155.8+7.1 137.2+6.6 137.0+5.5
MS 114.7+5.2 145.3+6.2 148.5+6.3 147.8+6.2 148.0+6.4 150.5+6.5
Male BS-1 126.0+5.5 137.2+5.3 155.3+5.8 155.8+5.7 136.8+5.7 140.3+5.7
rats BS-2 130.2+6.2 143.3+6.1 158.5+4.9 169.8+5.5¢ 154.8+6.2 156.0+6.5
BS-3 116.2+46.5 143.2+6.5 141.0+5.4 139.8+5.7%  138.3+6.5 153.8+6.7
Control  108.7+4.8 93.2+5.4 99.5+5.2 105.04+5.0 102.5+4.5 97.7+4.0
MS 106.5+4.2 111.2+6.6 107.7+5.4 112.0+£5.2 106.3+5.0 113.8+4.3
Female B S-1 98.24+4.0 94.5+4.5 101.7+4.8 108.0+5.0 93.2+4.6 91.844.04
rats BS-2 103.5+5.1 106.7+6.0 110.8+4.9 97.0%5.3 101.3+4.2 103.5+5.1
BS-3 107.3+5.1 107.54-5.2 115.7+5.2 104.7+4.8 92.8+5.0 99.7+4.8

*Mean+SEM(n=6)

*1: See footnotes of table 3.

a: Significantly different from control at p<{0.05
¢, d: Significantly different from MS at p<{0.05, p<{0.01, respectively
h: Significantly different from BS-2 at p<0.01

Table 6. Average food efficiency ratio (FER) and protein efficiency ratio(PER) of rats fed
experimental diets for 6 weeks

FER(feeding period, weeks) PER(feeding period, weeks)

Sex  Group*!
2 4 6 2 4 6
Control 0.3540.02* 0.29+0.02 0.19+0.02 2.56+0.11 2.16£0.16 1.404+0.10
MS 0.34+0.03 0.25+0.02 0.1740.02 2.51+0.16 1.85+0.15 1.22+0.11
Male BS-1 0.40+0.02 0.29%0.01 0.19+0.01 2.5340.13 2.15+0.14 1.4440.10
rats BS-2 0.36+0.02 0.29%0.02 0.18+0.01 2.68+40.14 2.1440.16 1.35£0.10
B é—?: 0.36£0.02 0.26+0.02 0.21+0.02 2.714+0.18 1.95+0.14 1.56+0.13
Control | 0.24+0.02 0.2340.02 0.1340.02 1.82+0.14 1.70+0.12 0.93%0.07
MS 0.2240.02 0.16+0.022 0.1140.01 1.64+0.14 1.39%0.10 0.794+0.06
Female B S-1 0.3240.0224¢ 0.1940.01 0.12+0.01 2.83740.15%¢ 1.474-0.11 0.89+£0.05
rats BS-2 0.27+0.02 0.13+£0.02%¢ 0.10+0.01 2.0040.16 0.97+0.10® 0.82+0.07
BS-3 0.26+0.02 0.16+0.01* 0.09+0.01 1.9440.15 1.16+0.09*  0.70+0.06%°

* Mean=SEM(n=6) *1: See footnotes of table 3.

a, b: Significantly different from control at p<0.05, p<0.01, respectively
d: Significantly different from MS at p<0.01

e: Significantly different from BS-1 at p<C0.05
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Table 7. Weights of liver, kidney and spleen of rats fed experimental diets for 6 weeks (g)
: Liver Kidney Spleen
Sex  Group*!
total g/lOO g b.w.*2 total /100 g b.w. total g/100 g b.w.
Control 10.7240.53%  3.05+0.15 2.64_"':0-12 0.7540.04 0.63+0.04 0.18+0.01
MS 8.644-0.26" 2.69+0.18 2.244-0.06* 0.69+0.02 0.5540.02 0.17+0.01
Male BS-1 9.45+0.29 2.7740.10 2.10+0.13* 0.62+0.03* 0.59+0.01 0.1740.01
rats BS-2 9.78+0.37 2.87+0.18 2.4940.10 0.73+0.03 0.631+0.04 0.18+0.01
BS-3 9.22+0.32%2 2.7940.20 2.31+0.12 0.75+0.02 0.65+0.04 0.19+0.01
Control 6.274+0.18 2.93+0.10 1.74%0.07 0.81+0.03 0.44£0.02 0.21+9.02
MS 6.17+0.31 3.04+0.15 1.73+0.09 0.85+0.04 0.44+0.03 0.22+0.01
Female B S-1 5.83:40.12 2.86£0.12 1.494+0.06% 0.7340.03 0.41+0.03 0.20+0.01
rats BS-2 5.68+0.15* 2.90+40.11 1.69+0.10 0.86+0.04 0.47+90.01 0.24+9.01
BS-3 5.84:40.19 2.98+0.13 1.650.07 0.84+0.03 0.434:0.01 0.22+90.01

* Mean+SEM(n=6)

*1: See footnotes of table 3,

*2: b.w.; body weight

a, b: Significantly different from control at p<C0.05, p<0.01, respectively

Table 8. Hematocrit and hemoglobin content in the blobd, protein and lipid contents in the
serum of rats fed experimental diets for 6 weeks

Items Sex Control*t MS BS-1 BS-2 BS-3

Hematocrit(%) Male 39.8+1.60*% 44.341.40 43.5+1.90 42.9+1.70 40.5+1.40
Female 38.8+1.40 39.8+1.50 38.6+1.20 36.7+1.40 35.7+1.50

Hemoglobin(g/dl) Male 15.0%0.30 15.6+0.30 15.4+0.20 15.140.30 15.7+£0.20
Female 15.1%40.20 14.8:40.20 14.4+0.30 15.240.20 15.1+£0.40

Total protein(g/dl) Male 6.58+0.15 6.7840.15 6.54+0.15 6.41+0.16 7.03+0.26
Female 6.31+0.20 6.81:+0.19 6.5710.16 6.87+0.21 6.8140.29

Albumin(g/dl) Male 3.524+0.14 3.7740.14 3.4440.11 3.3440.18 3.704+0.15
Female 3.51-£0.09 3.76£0.10 3.59+0.06 3.59+0.09 3.49+0.18

Albumin/globulin ratio Male 1.1640.04 1.25+0.05 1.12:40.05 1.1040.06 1.11+0.10
Female 1.28+0.10 1.23+0.07 1.2440.10 1.1040.07 1.06+0.08

Total cholesterol Male 52.6+ 4.80 50.1+43.70 58.3+3.30 46.2+5.40 52.7+3.70
(mg/dl) Female 64.0+ 7.00 67.5+2.20 64.0+3.30 58.1+6.20 66.3+4.60

Total lipid(mg/dl) Male
Female 211.8+:14.20

204.2+14.50 216.2+£15.60 236.9415.30 245.5:14.90 216.9+14.20
205.9+16.50 210.6£15.30 209.8+14.10 238.4+15.50

* Mean+SEM(n=6)
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*1: See footnotes of table 3.
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