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traction. The other was left as such.
All were then prepared as described
previously, observed and photographed
with a JSM-35CF SEM.

RESULTS AND DISCUSSION

1. Morphological changes of starch
granules(potato starch and corn star-
ch)during heat treatment:

Potato starch granules are found gen-
erally round or elliptical in shape,
the surfaces of which are relatively
smooth. Their size varies from 10um
to 100um, with an average of 65um.
(Fig.1.) The hillum and concentric
rings could be clearly seen under the
light microscope. Corn starch granules
are generally polyhedral in shape(Fig.
2.). Their size varies very little,be-
ing from 5um to 26um, the average of
which is 15um. No concentric rings
were observed under the light micro-
scope.

starch was heated to 50°C
longitudinal thin tube
the centre of some gra-
though no exterior chang-
es could be observed at this time.

In the tube a sponge-like structure
could be clearly seen(Fig.3.). As the
heating temperature rose, the diame-
ter of the tube gradually became big-
ger while the granules swelled. When
the heating temperature rose to 62°C,
closely distribrted pores and irregu-
lar hollows appeared on the surfaces
of the granules(Fig.4.). Almost all
of the interior structuro appeared
spongy(Fig.5.). These pores gradually
expanded with the rising of the heat-
ing temperature. At 70°C, some of the
expanded pores united into bigger ones.
In addition, more irregular hollows
appeared while folds could be clearly
seen(Fig.6.). The modified granules
now formed a sponge-like mass. When
the heating temperature finally rose
to 80°C, the starch granules complete-
ly lost their granular shape. The
sponge-like mass connected with each
other to form a sponge-like body(Fig.
T e
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When corn starch was heated to 50°C
in water, the appearance of the gra-
nules changed much, wheras only a
small hole appeared at the centre




(Fig.8.). As the heating temperature
rose to 64°C, the granules were full
of sponge-like structure, their vo-
lume expanded greatly and irregular
hollows appeared on the surfaces(Fig.
9.). At 70°C, the granules swelled
further, forming more sponge-like st-
ructures(Fig.10.). When the heating
temperature finally rose to 80°C, the
characteristics of their appearance
disappeared. These modified granules
united together and formed a sponge-
like mass(Fig.11.).

When sausage was added with corn st-
arch and observed with scanning elec-
tron microscope, the starch granules
appeared much swelled and micro holes
could be seen on their surfaces(Fig.
14.). These suggested that the inter-
ior sponge-like structure had been
formed. In addition, protein could be
seen sticking to the granules(Fig.16.)
Fig.15 showed that starch granules
were tightly wrapped up by fat and
protein. Some of the muscular protein
after being heated, coagulated to
form granules and filaments, while
others formed sponge-like structure
further(Fig.14,18,20). Some of the
muscular tissue could still be seen
(Fig.14,16,17,18), wheras the struc-
ture was different from the uncooked
ones(Fig.12). It was supposed that
the appearance of large pieces of
muscular tissue was attribured to the
incompletely grinding.

Scanning electron micrographs of po-
tato starch sausage and corn starch
sausage revealed similar structures.
The microhraph of freeze-fractured
face of a potato starch granule in
the sausage revealed the interior
sponge-like structure(Fig.20). How-
ever the changes of its appearance
were much less compared with those

in Fig.7. What is the reason for the
different appearance of the same type
of starch granules at the same heat-
ing temperature? This is probably at-
tributed to the different quantity of
water arround the granules. When
starch granules were heated in water
they could absorb as much water as
possible and swell well showing great
structural changes. However within
the sausage they could not absorb
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Ulgg 1. Utmodified potato starch granule: Fig 2: unmodified corn starch gran-
tmw\l?g 3: a potato starch granule heated to 50°C, showing the interior
%trjlke structure; Fig 4: potato starch granules heated to 62°C, showing
ing jér changes; Fig 5: a potato starch granule heated to 62°C, showing
émﬁrior changes; Fig 6: potato starch granules heated to 70°C, showing

lop T chages; Fig 7: potato starch granules heated to 80°C, showing exter-
%d-néngﬁs; Fig 8: corn starch granules heated to 50°C, showing exterior

lop terior changes; Fig 9: corn starch granules heated 64°C, showing exter-—

lngext interior changes; Fig 10: corn starch granules heated to 70°C, show-
80 Sﬁrlor and interior changes; Fig 11: corn starch granules heated to
13, Owing exterior and interior changes. Fig 12: fresh lean pork; Fig

Unc : ' =5 .
L Otoéked fat; Fig l4: sausage with 5% corn starch: M: muscle; S: starch;
ﬁn;Pheln; Fig 15: sausage with 5% corn starch; F: fatt: S= starchs P: prot-

?n; ig 16: sausage with 5% corn starch(fat extracted)s. S: starch: Prsprot—
181 _8 17: the muscle tissue in sausage with 5% corn starch(fat extracted);

P:Drot Sausage with 5% potato starch(fat extracted); S: starch; M: muscle;
Prop . -®1n; Fig 19: sausage with 57 potato starch; S: Starchs i Eaks P

Bine T
n Fig 20; sausage with 5% potato starchj S: starch; P: protein.
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