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Introduction

Since seafoods can be expected to help consider-
ably in correcting the state of malnutrition so
widely prevalent in the world, it is important to
develop processes for the most efficient utilization
of seafoods and yet protect their nutritive value
during processing. Seafoods ussd as samples in this
study were squid, oyster,

shrimp, pollock and

laver(Porpyra temera) which are the popular sea-
foods in Far-Eastern dishes especially in Korea and
Japan. These seafoods(squid, pollock and laver)
are processed into dry products, marketed as raw
fish(squid, oyster, pollock and shrimp) or refrige-
rated (squid, oyster and pollock) and processed into
various types of foods such as salted(squid), smoked
(squid and oyster), paste(pollock), canned(oyster

and shrimp) or fermented fish sauce(squid, shrimp

— 13—



14 Hong-Soo Ryu and Kang-Ho Lee

and oyster).

To assess protein nutritional quality, some inves-
tigators have determined the nutritive value of
seafood, mainly fish and shellfish, using amino
acid analysis or animal bioassays, and they conclu-
ded the protein quality of seafoods coluld be com-
pared favorably with that of meat, milk and eggs.
Problems associated with the evaluation of protein
quality using animal experiments include time, cost,
and non-reproductability of experiments. Therefore,
low cost and rapid assay are needed to assess pro-
tein quality. Any methods used must yield data
which compares favorably with conventional rat based
PERs or other accepted bioassays. Recently, computed
PER (C-PER) and discriminant computed PER (DC-
PER) techniques using aminoacid profile:s and protein
digestibility data have shown prornisé in rapidly
assessing protein quality.

The present study was designed to compare com-
puted PER(C-PER),
(DC-PER) values and ¢n vitro protein digestibility

discriminant computed PER

to rat based iz vivo protein digestibility for preco-
oked seafood samples treated under various proce-
ssing conditions
(1985). 1

as reported by Ryu and Lee

Materials and Methods

1. Sample Treatments

Frozen squid(Loligo vulgaris) and oyster(Ostera
gigas) were obtained from a local Asian food store.
Frozen pollock(Gadius virens) fillets were purchased
retail outlet. Peeled/deveined frozen salad shrimp
(Pandalus jordanii) were purchased locally while
the sundried lavers (Porpyre fenere) were from
Korea. All samples were kept in a —20°C air-blast
freezer until ready for preparation. The conditions
of thawing and processing were the same as descr-
ibed by Ryu and Lee(1985)." Thawed and heat
treated samples were freeze dried for 24~25 hours

at 0.5~0.75 mm Hg.

2. Proximate Analyses

Crude protein, crude fat, moisture, and crude

ash were done on freeze samples using AQAC

HERERGBZER
(1975)? methods.
3. Rat Bioassay

Rat diet preparation, required 700 grams of freeze
dried squid, shrimp and pollock, and 1,300 grams
of freeze dried oyster and laver. All samples were
ground using a Willey Mill(model No. 3)

through a 80 mesh screen and then stored at 5°C

to pass

until ready for mixing with other diet components.
Diets were formulated using the procedure for PER
as outlined by AOAC(1975).? ANRC cassin was the
reference protein. Each seafood sample, along with
casein, was fed to 10 male weanling rats(Sprague-
Dawley strain, purchased from Holtzman Co.,
Madison, WI). The 21~22 day old albino rats were
randomly assigned by weight to individual cages.
Food and water supplied ad libitum. Prior to feed-
ing the experimental diet, the rats were placed on
an adaptation diet of Lab-blox 8604-00(Wayne
Allied Mills Inc., Chicago, II) for a 3-day period.
The animal room was maintained at 22~24°C and
50~60% relative humidity throughout the study.
Food consumption and fecal output data were record-
ed daily for 8 days(days through 18) of the 28
day study in order to determine the in vivo protein
digestibility. The i vivo apparent protein digestib-
ility was calculate as follows:

9 in vivo apparent dig. =N-in dxﬁ(gi)n—gé;?gf)eces(g)

X100
Dunlap et al. (1974)%

A net protein ratio(NPR) assay, which has the

advantage of considering protein maintenance requi-~

rements in addition to growth requirements, ‘was
run according to the procedure Bender and Doell
(1957).4 To estimate the maintenance requireme-
nts, a group of rats was fed a nonprotein diet for
10 days. The weight loss of this group was added
to the weight gain of the test groups, thereby
taking into account the maintenance as well as the
growth requirement.of the rat. The following equ-
ations were used to calculate the NPR 'and PER

values.
__ Weight gain(g)+weight loss(g) of N.G
NPR= .
Total protein consumed
N.G: nonprotein group
Bender and Doell(1957)%
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PER = Gain in body weight(g)

Protein intake(g)
Osborne et al. (1919)%

4. In vitro Assay

The in vitro protein digestibility of samples and
casein was measured using the multi-enzyme auto-
in AQAC
(1982).9 Amino acid profiles for the samples was

matic recording techniques described

determined using a Beckman 120C amino acid ana-
lyzer. The samples were hydrolyzed with 6 N HCI,
under vacuum, for 24 hours at 110°C to release
the acidic, neutral and basic amino acids. Tryptop-
han was releassd using. an alkaline hydrolysis?, the
sulfur-containing amino acids were quantitatively
released using a performic acid pre-treatment of the
samples followed by a 6 N HCl hydrolysis.® The
C-PER and DC-PER values for seafood samples were
calculated using the procedures outlined by AOAC
(1982).9

Results and Discussion

The proximate composition of the freeze dried
seafoods are shown in Table 1. The high crude
fat level(11.95%) in freeze dried squid was most
likely due to the inclusion of pigments in the
Most  of
the solids present were crude protein(85.23%). The
composition of the squid was comparable to the
spray dried squid evaluated by Lee et al. (1974)9,
and Suyama et al. (1981).1% Discoloration can

occurr in canned and dried oyster products from

incompletely skinned arms of the squid.

the formation of brown pigments by the condens-

Table 1. Proximate composition (wet weight
basis) of precooked and freeze dried
seafood samples

Sample Protein Fat Moisture Ash

(%) (%> (%) (%>
Squid 85.23 11.96 1. 40 2.04
Qyster 46.32 9.10 5.15 3.25
Shrimp 84. 62 3.18 1.00 6. 07
Pollock 92. 41 0.76 4.03 3.83
Laver? 39.16 1.19 7.60  9.14

= Sun dried product (Porpyre terera) from Korea

ation of glucose with proteins and free amino

groups. The development of rancidity associated
with unsaturated fat oxidation is also a serious
problem. Since these problems are derived from
the characteristic component of the oyster, the
determination of the proximate composition of the
oyster is an important factor in nutritional evalua-
tion. The proximate composition of the oyster
varies with season, particulary with the spawning
time. 1) Crude fat, crude protein and glycogen
generally build up during spawning, after which
they tend to drop. Hatanaka(1940)'» reported the
seasonal variation in whole oyster crude fat content
ranged from 11.02% to 15.95% and crude protein
content closely followed the same pattern. The
lower fat content of the oyster used in this study,
in comparison with that used in previous studies,
indicated that the oysters used in this experiment
were harvested during the fall season. The crude
protein content of freeze dried oyster was approx-
imately 50% which was comparable with the resu-
its of other researchers.!~14) Crude protein content
in peeled/deveined shrimp was somewhat reduced,
about 5~79%, from values reported by Shrinivas et
al. (1974)') and Toma and James(1975)'®, due to
the losses in soluble nitrogen during the commercial
peeling process. The crude fat, and moisture values
for shrimp were all within the ranges reported by
Shrinivas et al. (1974)'® and Gordon and Roberts
(1977).1® Proximate composition of pollock was
different from that obtained by Lee and Kim
(1979)'" and Mihara et al. (1977).9 The differe-
nces could be due to either a difference in sampling
site or the species studied. However, the results
were almost the same as the data on pollock FPC
from Iwaya and Yamaguchi(1979)!®) and cod fillet
from Power(1964).19 Mihara et al. (1977)*) stated
that the protein content of laver is higher than
that of the other sesaweed ranging from 33~40%.
The laver used in this study had a high protein
content(42.38%).
similar to others previously described. 420,20

Its proximate composition was

The growth and protein efficiency ratio(PER)
data for rats fed the scafood diets are shown in

Table 2. Results from this study indicated that the
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Table 2. Weight gain and protein efficiency ratio (PER) for rats fed seafood samples

Total feed Toral protein Total weight Uncorrected Corrected
Diet consumed consumed gain PER PER
(& €:)) @
Casein(ANRC)?, b 412.2+47.7¢ 42.945.0 133.4416.7 3.1+0.1 2.5
Squid 484.6+35.7 49.2+3.6 177.2420.3 3.6+0.1 2.9
Oyster 318.8+30.2 32.5+3.1 77.2+13.7 2.440.3 1.9
Shrimp 494.8+4-57. 4 50.1+5.8 182.4+35. 4 3.6+0.4 2.9
Pollock 462.1+59.7 46.0+6.0 174.6+27.7 3.8+0.2 3.0
Laver 316.8+433.9 32.0:43.4 66.4+12.9 2.140.3 1.7

2 Animal Nutrition Research Council
b Average of 10 rats/treatment
¢ Standard deviation

PER values for squid, oyster, shrimp, pollock, and
laver were 2.9, 1.9, 3.0 and 1.7 respectively.
These values compare favorably with the casein
reference of 2.5. Results of a PER study on squid
(2.66~3.08) by Lee et al.(1974)% showed

in this study.

close
similarity to PER datum obtained
Other authors!®22~24) reported that squid protein
was superior to casein when measured by rat assay.
The oyster known to be one of the marine proteins
best suited to man since its protein quality is sup-
erior to that of other seafoods. 2 But in the present
study, negative values were obtained in some rats
fed oyster diet. From the begining of the rat study,
all oyster-diet rats experienced a considerable amo-
unt of diarrhea, and the diets smelled “stale® or
of “rancid fish” odors, which was believed to be
associated with unsaturated fat oxidation. Similar
results for precooked oyster were obtained by
Schwartz and Watts(1957).29 Because all of the
protein sources used in the rat diet were stored
for 3 months at 5°C after heat treatment before
lyophilization, fat oxidation occurred in the oyster
diet during the storage period. The resulting ranc-
idity may have caused diarrhea and lowered feed
consumption thereby - reducing digestibility and
weight gain. Similar results were obtained by Jones
(1926)?9, using not-fat extracted oyster. He repo-
rted the PER for oyster to be 1.3, 2.2 for shrimp,
and 2.1 for clam. Good nutritive value obtained by
Lanham and Lemons(1938)%% is most likely due to
The PER value of
shrimp was higher than that of casein as reported

in data from Matsuno(1973).%® However, Sidhu et

the usage of defatted oyster.

al. (1970)2 found that shrimp PER was slightly-
lower than that of casein. The pollock diet showed
the highest PER value among the seafood samples.
used in this study. Iwaya and Yamaguchi(1979)'®
also found a PER of 3.3 for pollock FPC,
Matsuno and Iwaya(1971)29 reported the NPU value-
of pollock to be 87.7 and 75.1 for casein.
authors have reported higher PER values for pollock
and cod. The protein nutritive value of pollock is

while

Some-

superior to that of casein, as evidenced by signific~-
antly greater weight gains and PER values shown
in this and the previous studies.1%243%9) The most
widely known edible type of red seaweed is laver
(Porpyra tenera), and it is used as a food source:
for Far-Eastern people. The nitrogen content and
amino acid composition of this seaweed in general
compares favorably with vegetable proteins of fairly
good nutritional quality, and therefore could be
expected to complement vegetable proteins of poor
quality in dishes prepared for human consumption.
The nitrogenous constituents of seaweed, even of
laver, are known to be poorly digested by animals.
This poor digestibility is thought to be due to the-
very tough cell walls which prevent the utilization.
of proteins in the cells by the digestive system. 3
As shown in Table 2, finely ground(80~10C mesh)
laver in rat diets shows a PER of 1.7, which was.
the quality: shown for chlorella by Lubitz(1963). 3%
If the polysaccharide structure of the cell wall
could be disrupted, enzyme digestion would not be:
hindered and the protein efficiency ratio could be
increased.

To assess the nutritional quality of precooked.
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Table 3. Net protein ratio(NPR) values for the precooked seafooods

Diet Total feed consumed Total protein consumed Total weight gain NPR
® €9 (2

Casein(ANRC)z, b 111.5410.7¢ 11.6%1.1 34.9+5.4 4.8+0.4

Squid 124.8%11.6 12.7+1.2 53.517.2 5.8%0.3

Oyster 88.9+12.0 9.1%1.2 18.0+9.6 4.2+0.6

Shrimp 138.4:+18.4 14.0£1.9 58.5+10.8 5.61+0.3

Pollock 129.0%14.6 12.9+1.5 54.7%+10.1 5.8%0.4

Leaver 87.2%10.3 8.8*+1.0 13.9%3.8 4.010.4

Non-protein diet -20.6+2.75

2 Animal Nutrition Research Council
b Average of 10 weanling rats/treatment
¢ Standard deviation

seafood, a net protein ratio(NPR) study was cond-
ucted. Results of the NPR study compared favbr—
ably with the PER study(Table 3).
large differences in the consumption levels and NPR

values for various diets.

There were

levels
and NPR valueés of the oyster and laver diets were

The consumption

low, when compared to that for casein, pollock,
squid and shrimp diets. The rancid flavor and odor
of the oyster diets resulted in lowered diet consu-
mption levels and a considerable amount of diarr-
hea, Morrison et al. (1962)% reported that PER
and NPR values were significantly influenced by
the process and portion of fish used in preparing
the diet, and by the level of dietary protein. In a
one week NPR study, they obtained a 4.74 NPR
value(11.5% protein level) for cod fillet diets.
The NPR value of the pollock diet obtained in the
present study was higher than the result obtained
by Morrison et al. (1962).3) This difference was
thought to be due to the different study period,
the kind of samples used 'and the protein  level in
the diets. However, the results of the present

study were similar to the NPR value(5.9) obtained

by Iwaya and Yamaguchi(1979) for pollock FPC
diets. The NPR values for squid,
pollock diets is Significantly higher than that for

shrimp, and
casein®®) and egg.3) In an attempt to determine if
a relationship existed between diet consumption
patterns and the PER and NPR values, a simple
regression analysis was performed. The correlation
coefficient for NPR values and grams of protein
consumed was r=0. 951; the correlation coefficient
between the NPR value and PER value was r=0. 969.
This analysis showed two things:1) NPR can be
substituted for PER in evaluating seafood protein
quality and 2) NPR values were probably depen—
dent upon food consumption. These findings contr-
adict data reported by Bender and Doell(1957)%
and McLaughlin(1979).3% If the rats fed the prot-
ein diets, could have been induced to consume
similar to quantities
the NPR values
of the protein diets would likely have been higher.

the three

larger quantities of diet,

consumed by the casein diet rats,

The in vivo digestibility values for
precooked samples(squid, shrimp and pollock) were

all very close, with values above 90% as shown in

Table 4. Apparent in vivo digestibility of preooked seafoods diets

Total consumed

Collected feces

Total execreted Iz vivo

Diet feed protein digestibility
(8/10 rats) Wt. (g/10 rats) Protein(%) €9 (%)
Casein (ANRC) 1342.3 51.8 21.90 11.3 91.9
Squid 1512.2 59.5 21.20 12.6 92.2
Oyster 1024.0 72.5 20. 94 15.2 85.5
Shrimp 1594.5 60.7 20.53 12.5 92.3
Pollock 1456.1 53.0 21.34 11.3 92.2
Laver 1048.7 128.5 17.36 22.3 79.0
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Table 4. In contrast, the iz vivo digestibilities for
oyster showed 85.5% and 79.0% for the laver.
Squid and shrimp iz vivo digestibilities were 6 to
7% lower than the results obtained by Iwaya and
Yamaguchi(1979).1® True protein digestibility of
protein food always higher than apparent digesti-
bility3s-3M since true protein digestibility account
the metabolic nitrogen which is not of dietary
origin. Oyster and 'aver both possessed lower in
vivo digestibilities than did squid, pollock and
shrimp. It has been known that oyster are a good
source of protein, exhibiting high protein digesti-
bility. 2% But in this study, the iz »ivo digestibility
of freeze dried whole oyster(stored for 3 months at
5°C) used in rat assay was found to be inferior to
This can be

accounted for noting the oxidized fat formed during

casein and the other seafood diets.

processing and the influence of storage on the
rat’s digestibility. The rancid odor of oyster diets
caused a sharp decrease in appetite and diarrhea
in the rat, during ¢{» vivo digestibility assay(see
Table 4). Oxidized unsaturated lipids in oyster
bind to proteins and form insoluble lipid-protein
complexes. 3) The proteins of seaweed are poorly

utilized when the intact cells are fed to animals,

BEERAREEE

although the isolated algae or seaweed protein can
easily be digested.3:3 The results based on
previous reports*®>4), indicate that disrupting the
cell wall of laver in the mill caused an increase of
in vivo digestibility, giving it a value which is
comparable to that of algal protein. 3%42~44)

In order to assess the overall protein nutritional
quality, ie. C-PER, DC-PER and predicted diges-
tibility for the precooked seafoods, the amino acid
composition of seafoods were determined and repo-
rted in Table 5. If the amino acid profile of the
squid sample - was compared with the previous
results®14:45),
variations in methionine and tryptophan

which could probably due to 1) the analysis proce-

it was found that there were slight
contents

dure used(previous, tryptophan results were obtai-
ned by Spies method*) and 2) the decrease in
methionine being a result of heat processing. 47:4%)
The limiting essential amino acid in oysters was
tryptophan and its chemical score was 52.8, which
was comparable to 85(Trp) from Matsuno(1973). 2
Levels of all amino acids(especially in nonessenfial
amino acid) in precooked oyster were higher than
that observed in raw oyster.) High levels of the
nonessential amino acids in precooked oyster could

Table 5 Amino acid profiles (g a.a./18 g N.) precooked seafoods

ANRC

Amino acid Casein Squid Oyster Shrimp Pollock Laver
Asp 7.12 11.19 13.12 10.70 10. 75 9.77
Thr 4.08 4. 83 6. 04 4.16 4.70 5.79
Ser 5.27 4. 80 6.24 4. 37 5.12 5.52
Glu 22.72 16. 43 17. 89 16.73 15.59 11.40
Pro 11.00 3.71 5.90 3.27 3.29 4.39
Gly 1.83 4.73 6.78 4. 40 4.60 6.84
Ala 3.08 5.48 6. 71 5.63 5.85 12.12
Val 6. 60 4.22 6.53 4. 57 5. 04 5.89
Met 2. 84 3.04 3.7 3.93 3.46 2.62
lle 5.25 4.59 5.10 4.¢8 4.32. 3.57
Leu 9. 66 8.67 9. 03 8.43 8.37 7.48
Tyr 5.66 3.81 4.52 3.71 3.67 3.39
Phe 5.21 4. 38 4. 99 5.47 4.21 4.20
Lys 823 8.84 5.47 9.24 9. 98 - 4.43
His 2.90 2.20 1.41 2.13 2.12 1.34
Amm 1.94 1.27 1.10 1.22 1.36 1.75
Arg 3.87 8.05 4.78 8.39 7.30 6.24
Cys 0.58 1.31 1.55 1.21 1.40 1.86
Trp 1.083 0.74 1.04 0.93 0.93 1.00




Vol. 14, No. 1(1983)

Protein Nutritional Quality of Precooked Seafood as 19

Predicted by the C-PER Assay

be accounted for by noting the concentration and
structural changes resulting from denaturation,
releasing ammonia and coagualtion of proteins as
affected by cooking. The decrease of lysine and
cystine content after cooking was similar to the
results mentioned by Miller et al. (1965).4) The
most limiting essential amino acids in oyster sample
were histidine and tryptophan and oyster’s chem-
ical score was 54.1 for rats, and 74.3 for human.
Those results were comparable to the data on
chemical score 63(Trp).2® It was also interesting
to note that all essential amino acids(except cystine

and tryptophan) of peeled and deveined shrimp

were higher than the data in previous reportst415:45),

while nonessential amino acids were lower than
those of above references, which was expected
since it is known that these amino acids are easily
degraded by heat. The limiting amino acid was
also tryptophan and its chemical score was 66.4.
The essential amino acid composition of precooked
pollock fillet was also similar with that of pollock
FPC.17%:18) Glight differences were observed as com-
pared Mihara et al. (1977). This difference could
probably be due to sample preparation:
(g/16 gram N.) of lysine found in pollock fillet
was the highest lysine content among the samples
used in the present study and it was superior to
casein. The limiting amino acid was tryptophan,
and its chemecal score was 66.4. The proximate
composition and amino acid profiles of seaweed
were dependent on the origin of sample, the colle-
ction time, and species. 29 Laver was showed exc-
ellent EAA profiles when compared with the prev-
ious data on EAA composition of marine algae. 34
49,50,51) The lysine content of the laver was low,
typical of many plant proteins. Lysine was the
limiting amino acid in laver and it showed 69.6%
requirement vs % for that reported by Matsuno
(1973).2®

In vivo, in vitro and digestibility estimated solely
from the amino acid profile, are shown in Table 6.
The squid, shrimp and pollock samples had comp-
arable iz vivo digestibility values, approximately

equal to that of the reference protein casein(about

Table 6. Apparent in vive and in vitro dige-
stibility and predicted digestibility
of precooked seafood diets

The 9.98

In vivor In vitro® Predicted?, ¢
Sample digestibility digestibility digestibility
(%> (%) (%)
ANRC casein 91.9 90.3 87.2
Squid 92.2 83.5 90.5
Oyster 85.5 80.2 92.1
Shrimp 92.3 88.1 91.7
Pollock 92.2 86.2 93.1
Laver 79.0 81.2 85.3

a2 Pooled mean from 10 rats per treatment

b Samples were stored for 3 months at 4°C after
precooking and freeze drying

¢ Estimated solely from the amino acid profile

929%). In contrast,

noted to have iz vivo digestibilities 6~119% lower

the oyster and laver were

than that of casein. The same pattern was revealed
in the in vitro assay, which showed samples with
high in vivo digestibilities also possessed high in
vitro digestibilities and it showed that the in vitro
assay was underestimating digestibility as compared
to in vivo assay. Oyster showed the lowest in vitro
digestibility(80.2%) compared to in vivo digestibi-
lity of 85.59%. All the animal protein samples had
in vitro digestibilities which were lower than their
in vive digestibilities. This small but consistent
discrepancy between in vitro and in vivo digestibility
was discussed by Satterlee et al. (1979).%% In case
of laver, it is noted that in witro digestibility was
higher than the i vivo digestibility. The differen-
ces noted the iz vitro and in wvivo values could
be due to several reasons. First, the iz vitro dige-
stibility assay may be more sensitive to small che-
mical changes in protein structure than the rat. A
small increase in peptide bond susceptibility to enz-
ymatic attack may result in a large increase in
vitro digestibility, while being relatively ignored
by the rat.5® Secondary, it was difficult to adjust
the pH of laver sample due to the high viscosity
when in solution. This may have caused the pH
meter electrode to drift, resulting in possible errors
in the pH values measured. Since the calculation
of the ix vitro assay is based on the pH drop from
8.0, any failure to properly adjust the initial
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samples would have greatly affected the final res-
ults. In case of predicted protein digestibility,
samples with high iz vive and in wvitro digestibility
also showed high predicted digestibility. However
for oyster, the predicted digestibility was 92.1%
while in vitro and in vivo digestibility was 80.2%
and 85.59;, respectively.

As shown in Table 7, the values of C-PER were
very close to the rat-PER values, except for the
squid sample. However, C-PER values were slightly
lower than the rat-PER, but in case of shrimp and
pollock it was in contrast with previous reports. 5455
The greatest difference was found between rat-PER
(2.9) and C-PER(1.9) or squid. The proteins of
such samples were well digested in wivo, were
somewhat resistent to enzymatic hydrolysis by the
in vitro assay, unexplainable problems in amino
acid profiles could also be the cause of discrepancy.
In case of oyster, the C-PER value was

higher than its rat-PER,

slightly
indicating that the influ—
ence of enzyme indigestible substrates in the oyster
sample on rat’s iz vivo digestibility is greater than
that on in vitro digestibility by enzyme hydrolysis.
The higher value of C-PER for laver demonstrates
that the iz vitro digestibility of laver was overesti-
mated as mentioned above. The correlation coeffi-
cient between C-PER -and rat-PER was 0.5021. The
relatively poor correlation could be attributed to the
low C-PER value of squid that we believe was an
outlier which biased the data. If the datum for
squid was eliminated from C-PER data comparisons,
the C-PER correlated highly- with rat-PER(r=
0.9524). In contrast to the bias of C-PER, DC-PER
values of samples were closer to the rat-PER(r=
0. 9603) but the difference between C-PER value

Table 7. Comparision of C-PER, DC-PER, rat’
PER, and NPR of precooked seaf-

oods
Sample NPR ' Rat-PER C-PER DC-PER
ANRC casein 4.8 2.5 2.5 2.5
Squid 58 2.9 1.9 2.9
Oyster 4.2 1.9 2.0 - 2.1
Shrimp 5.6 . 2.9 2.6 2.7
Pollock 5.8 . 3.0 2.6 2.7
Laver 4.0 1.7 2.1 2.1

BRERAREER

and rat-PER was slightly greater than the difference
between DC-PER and rat-PER. According to the
results in Table 7, it would appear that the seafood
samples which possess a high protein digestibility,
need DC-PER
procedure rather than C-PER procedure to predict

such as squid, shrimp or pollock,

the protein quality as mentioned by Satterlee et
al. (1981). 2 ‘ '

Summary

A study was undertaken to evaluate the nutritio-
nal quality of protein from precooked seafoods.
Procedures for evaluation included protein efficiency
ratio(PER) using the rat, computed PER(C-PER)
and discriminant comphted PER(DC-PER) techniques
These procedures involve the determination of iz
vitro digestibility and amino acid composition of the
sample prior to computation of C-PER and DC-PER,
The values of C-PER for squid, shrimp and pollock
were slightly 10wer than the rat-PER, while C-PER
value in laver was higher. For the oyster, the
C-PER value was very close to the PER value
obtained from the rat assay. The difference between
DC-PER value and rat-PER or NPR was slightly
lower than that between C-PER and rat-PER except
oyster and laver. Seafood samples which posses a
high in vitro protein digestibility may need the
DC-PER procedure rather than C-PER procedure.’
The C-PER procedure could offer more advantages
in predicting the protein quality of seafood samples
than the DC-PER procedure which showed poor in
vitro digestibility.
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