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Effect of Connective Tissue on Mechanical and Processing Property of
Natural Casing for Meat Products
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Abstract. Mechanical, biochemical and histological evaluations of natural hog and sheep casings were
studied to elucidate the effect of connective tissue on the mechanical properties of natural casings. Chinese
casings were significant tougher than any other casings (p < 0.01). Natural hog and sheep casings were
predominantly composed of collagen organized in many layers of sheets of collagen fibers and minor elastin
limited in blood vessels. The amounts of collagen, elastin, and proteoglycan, and histological distribution and
density of elastin fibers for various casings were essentially the same. These parameters thus would not likely
contribute to the strength of natural casings. Chinese casings possessed a significant low heat-solubility of
collagen (p < 0.01), and a different size and arrangement of collagen fibers. Thus the thermal and structural

stabilities of collagen may determine the mechanical properties of casings.
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Table 1 Mechanical and biochemical characteristics of natural hog and sheep casings

Origin Breaking Total collagen Heat-labile Heat-solubility ~Elastin ~ Uronic acid
Strength content collagen content of collagen  content content
(® (mg/g DDM)  (mg/g DDM) (%) (mg/g DDM)  (mg/g DDM )
Hog casing
China 807 #2032 921 422 14.4£5.02 1.56%0.262 22016 1.72%0.342
USA 664+108> 837 82 18.5+4.42 2.124+0.36° N.D. 1.99 £0.272
Japan 623 =117 830%101% 19.1%6.32 2.30%0.45> 16.3%£0.7> 1.82+0.242
Sheep casing
China  499+144c 868+ 922 19.7£8.12 2.27%0.61° 239+1.28 1.86%0.152
Egypt 330+103¢ 844+ 862 30.1%6.5° 3.57£0.58¢ N.D. 1.79£0.372
Australia 317 £ 75¢  803% 64° 29.0+6.2b 3.61+0.37° 22.8+2.12 1.72%+0.172

a-d: Means with different letters indicate significantly different (p<0.01).

N.D.: Not determined
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Fig. 1 Histochemistry of connective tissue of Japanese hog casing with Verhoff’s Van Gieson stain.
Elastin fibers are strained black and collagen fibers are yellow. (a) Gross view. Blood vessels,
arteries (A) and veins (V), are embedded in the predominant collagen fibers. (b) Casing mainly
composed of numerous layers of sheets of crimped collagen fibers with crisscross
arrangement. (c) Elastin fibers in artery (A) and vein (V). (d) Fine elastin fibers (E) are scattered
sparsely in collagen fibers.

Fig. 2 Structures of collagen fibers of Japanese and Chinese hog casings observed using the cell-
maceration/SEM method. The arrangement of collagen fibers on the external surface of hog casings
from Japan (a) and China (b) are generally similar. However, the arrangement of collagen fibers on
the internal surface of hog casings from China (d) is different from that from Japan (c).
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Fig. 3 Structures of collagen fibers of Australian and Chinese sheep casings observed using the cell-
maceration/SEM method. (a) The external surface of Australian casing is composed of a textile-like sheet of
crisscross arrangement of collagen fibers. (b) Arrangement of collagen fibers on the external surface of
Chinese sheep casing is not so much similar to (a) as to that of hog casings. The arrangement of collagen
fibers on the internal surface of sheep casings from China (d) is grossly similar to that from Australia (c) but
appear to be coarser .
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