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Functional effect of bovine plasma powder on quality of heat-induced gels with and

without setting of mixed salt-ground meats from walleye pollack and Pacific whiting.

Satomi KOSEKI, Yousuke FUJII, Noboru KATO, Kosaku YASUNAGA,
Seiichi KITAKAMI, and Ken-ichi ARAI

Abstract

The functional effect of bovine plasma on heat-induced gel formation of the mixture of salt-ground meats from
walleye pollack and Pacific whiting surimi was investigated in connection with preheating temperature.
The mixture of salt-ground meats was preheated at 30 or 50 °C for several hours in the presence of 3 % bovine

plasma powder, and subsequently heated at 90 °C for 20 minutes to prepare two-step heated gel.

Preheating of the mixture of salt-ground meats with bovine plasma at 30 °C increased the breaking strength and
the gel stiffness of two-step heated gel. The maximum values of breaking strength were proportionally increased
with rising of the ratio of walleye pollack surimi in the mixture, but those of gel stiffness were not increased. On the
other hand, the preheating of the mixture with bovine plasma at 50 °C did not promote gel formation and consequently

the breaking strength as well as the gel stiffness of all of two-step heating gels remained lower values.

These results indicated that a functional effect of bovine plasma powder on the heat-induced gel formation of

salt-ground meats with and without setting was evidently different.
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Fig.1 Relation between breaking strength and gel stiffness of preheating and two-step heated gels
of mixed salt-ground meats from walleye pollack and Pacific whiting frozen surimis in the
presence and absence of bovine plasma powder.

Mixed frozen surimi was ground with 2.5 9% NaCl and preheated at 30 °C for up to nine
hours in the presence (triangles) and the absence (circles) of 3 % bovine plasma powder. The
preheated gel (O, A) was subsequently heated at 90 °C for 20 minutes.

The breaking strength (BS) and breaking strain (bs) of two step-heated gel (@, A) were
measured with a rheometer by using a ¢ 0.5 cm cylindrical plunger, and gel stiffness (Gs) was

calculated as (BS/bs).

The mixing weight ratio of walleye pollack (WP) Pacific whiting (PW) are; (A) 100:0,

(B) 75:25, (C) 50:50, (D) 25:75, (E) 0:100.

Sideways arrows in the figure indicate the maximum value of rheological parameter of the

respective heated gel.
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Fig. 2 Relation between breaking strength and gel stiffness of preheated and two-step heated gels of
mixed salt-ground meat from walleye pollack and Pacific whiting frozen surimis through
preheating at 30 °C in the presence of bovine plasma powder.

The heat-induced gelation of mixed salt-ground meats from walleye pollack and Pacific
whiting frozen surimis, and the measurements of BS, bs and Gs were the same as in the legend

of Fig. 1.
(A) preheated gel
(B) two-step heated gel

The mixing weight ratio of WP PW are; (@) 100:0, (A) 75:25, () 50:50, ([J) 25:75,

(O) 0:100.
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Fig.3 Relation between breaking strength and gel stiffness of preheated and two-step heated gels of
mixed salt-ground meats from walleye pollack and Pacific whiting frozen surimis through
preheating at 50 °C in the presence of bovine plasma powder.

The heat-induced gelation of mixed salt-ground meats from walleye pollack and Pacific
whiting frozen surimis, and the measurements of BS, bs and Gs were the same as in the legend

of Fig. 1.
(A) preheated gel
(B) two-step heated gel

The mixing weight ratio of WP PW are; (@) 100:0, (A) 75:25, () 50:50, ([]) 25:75,

(O) 0:100.
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Fig.4 Relation between maximum values of breaking strength and gel stiffness of two-step heated
gels of mixed salt-ground meats from walleye pollack and Pacific whiting frozen surimis in

the presence of 3 9§ bovine plasma powder.

From the data shown in Figs. 2 and 3, the maximum values of BS and Gs were referred in

this figure.
(A) preheated gels at 30°C
(B) preheated gels at 50 °C

The mixing weight ratio of WP : PW are; (@) 100:0, (A) 75:25, () 50:50, ([J) 25: 75,

(O) 0:100.
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