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Optimizing recipe of pollock patty hamburger for elementary

school students

Mi Suk Kim

Major in Nutrition Education, Graduate School of Education

Pukyong National University

Abstract

Fish is essential for children in the elementary school age group because
of its high quality protein and essential fatty acids. However, it is not
easy to prepare and consume the fish plates due to its strong fish smell.
Students tend ‘to reject most of seafoods, especially fish .dishes, maKing
school food service system reluctant to put fish .items on their menu. This
has become a problem “that ;needs a resolution. One way to enhance fish
consumption in schools is to relate it to foods students already used to
eat, like hamburgers. Also maKing fish that is less pungent in smell, like
Alaska pollock, into a patty while still retaining taste and nutritional
value would improve consumption.

In this experiment, hamburger patty was made using Alaskan pollock fish
meat, eggs and pancake mix. To make the young generation familiar with
seafoods. Based on the response surface methodology (RSM), the optimal
recipe, which could satisfy the sensory quality, for a Alaska pollock

patty.

_Vi_



The optimal mixing ratio for making a patty based on taste consisted of
71.5g of Alaskan pollock meat, 4.5 g of eggs and 19 g of pancake mix. This
patty was not so different from an ordinary beaf patty’s palatability,
juiciness, roasted sesame flavor and overall acceptability.

Consumer’'s acceptability on the Alaska pollock meat patty showed a
gignificant differences in palatability, juiciness and smell when comparing
it to the sandwich burger. The two also shared significant differences when
it came to the roasted sesame flavor. In overall acceptability, the highest
preference was for a non-glutinous rice cake burger in a controlled group
setting (pollock meat burger at 4.68), non-glutinous-rice cake burger 4.88,
sandwich burger 4.41 and showed significant differences with one another.

The protein digestibility(in.wvitro) of Alaska pollock meat' used in patty
preparation /showed 84.53% but those was decreased when used in the
non-glutinous rice cake burger (84.77% RB), and sandwich burger (85.23%
SB). In TIS(trypsin indigestible substrate), Alaskan Pollock meat patty
turned up 52.20 mg/g solid, 45.20 mg/g solid for the non—glutinous rice
cake burger, and 41.70 mg/g solid for the sandwich burger. The carbohydrate
digestibility(in vitro) resulted in 33.46% with .the pollock meat patty,
39.72% with the non-glutinous-rice cakKe burger(RB) and 39.97% with the
sandwich burger (SB).

The conclusive results of the study showed that if we offer fish patty
burgers made with Alaskan pollock fish, we can expect to increase the young

age groups’ nutritional levels and fish consumption.

- vii -
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Table 1.

composite design.

Independent variables and their levels for

central

Independent

Coded variable levels

bl Symbol
variables _9 1 0 1 9
Alaska
pollock X4 59.5 62.5 65.5 68.5 715
meat(g)
Egg(g) X, 0.5 1.5 2.5 35 4.5
Pancake
) X 19 22 25 28 31
mix(g)
X; : Alaska pollock meat X, : Egg X3 : Pancake mix



Table 2. Central composite design arrangement and variable

levels.
Variable levels
Exp. No
X, X, X3

1 62.5(-1) 1.5(-1) 22(-1)
2 62.5(-1) 1.5(-1) 28(1)
3 62.5(-1) 3.5(1) 22(-1)
4 62.5(=1) 3:5(1) 28(1)
5 68.5(1) 1.3&L) 22(-1)
6 68.5(1) 1.5(-1) 28(1)
7 68.5(1) 3.5(1) 22(-1)
8 68.5(1) 3.5(1) 28(1)
9 65.5(0) 2.5(0) 25(0)
10 65.5(0) 2.5(0) 25(0)
11 59.5(-2) 2.5(0) 25(0)
12 71.5(2) 2.5(0) 25(0)
13 65.5(0) 0.5(=2) 25(0)
14 65.5(0) 4.5(2) 25(0)
15 65.5(0) 2.5(0) 19(-2)
16 65.5(0) 2.5(0) 31(2)

Xy ¢ Alaska pollock meat X,  Egg X35 ¢ Pancake mix
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2
2

A &9 AuA e AOACH(AOAC, 1990)°] we} F43)

ftlo

16T A% 71 AxWE olgdte]  RAIdm
semi-micro Kjeldahl®, ZAW-2 Soxhlet, %3]+ 570C

ALgstel A et

5. @¢9d F4 B}

5.1. @MW A A3} 8 (in vitro)

oA A 3S (initro-protein digestibility)2 % &2 ANRC sodim
caseinateE AH-&3le] AOACH(AOAC, 1982)S 2 =H 5 ofoF sl x4 =
o 7ol g4 F 3k FF(peptidase)7t AJAF FAEFHO olE IS
3-enzyme WH(Oduro et al. 2011)o.2 A3t = a-chymotrypsin
(41 wunits/mg solid, Sigma), trypsin (17,600 BAEE units/mg solid,
Sigma) peptidase(102 units/mg solid, Sigma) % protease(4.5 units/mg
solid, Sigma)g AF&3ste= 7]E9 d9d 4£31& 54 W (4-enzyme,
AOAC H)S W3 a-chymotrypsin (41 units/mg solid, Sigma), trypsin
(17,600 BAEE units/mg solid, Sigma) % protease(4.5 units/mg solid,

Sigma)E o] &3 238 =AW (3-enzyme, Oduro et al. 2011) ZA3=



ARg3lo] AOAC (1982) 4-enzyme il W& Axz ssiglow, F
W ool 2 AAE A 9l

% digestibility (three enzymes) = 234.84-22.56X
% digestibility (four enzymes) = 1.03x(three enzymes disestibility)
-0.34.

3 20 <] pH

M
A

X: &84k 7t

5.2. Trypsin Hl42 34 & & (Trypsin Indigestible Substrate,
TIS)9 A=

e

A5 TI %2 Rhinehart™ (19755 7l &g Ryu(1983)¢] Wy o=
A3d 2, AEE 02 g F3d AZFFE 10 ME 7Fs) 22 242
¢ FEAA F, o) A2 b F B
ANRC casein®ll. trypsin-inhibitor &< 0.25, 0.5, 075, 1.00 mE Z+Z} 7}
sk & pH 8022 P = rypsin 89 (SigmaAl, 14,600 BAEE units/mg
solid, 14.6 m¢/10 m¢) 1 mbE 7Fsked1027F 7FrEal AlAS we pHe
A
soybean trypsin inhibitor &3 2] A 24 FF4S 2HA] 5 Th(Fig.1)
olu, A Asoybean trypsin inhibitor(Sigma#l, 10,000 BAEE units/mg
solid) & 92 156 mg/5 m AMFTHFT= WHESATH
pH®} inhibitor $HeFahe] FAATE 0967013, x4 3AEA A
< Uad 2

_’]D_



Y = 1.474X-10.10
X : 10% H9 pH

Y @ A A soybean trypsin inhibitor®] <

6.1. A& 7t E3&(in vitro)

AR 74 314S Singh(Singh, 1982)3% Xue(Xue, 1996)¢] W] w
2t SA-sAt wA T AFEFA  HAEAE(B0mg)E  0.2M  phosphate
buffer(pH 6.9) 20 mldl =9 ASdAENS = F, 97 pancreatic
amylase(SIGMA, 90units/mg) 20 mg= 0.2M phosphate buffer(pH 6.9) 50
mlol] o] TFE amylase buffer 0.5 mlS H7kstth AmylaseS 713k A
5 buffer 4S5 37CoA A 2A17F incubationdt ¥ 3-5 dinitrosalicylic acid

reagent 4 mlE #7138t boiling water batholl 4] 5% 3F 7} 3t 20+7¢F

Ty 3 ZHFFE 25 mE AEE 9 oHste] 550 nmelA FHES =
A 3t e blanke A &7F §1E buffer solution© 2 o A &} T}
Maltose(JUNSET, Japan)E standard® 3+ E+34S 18 3 ol Z A}

&3t A& 50 mgollAl EaE o] Y maltose?] Y(mg)oz AXg A

T bR e AR 238S ®A] S5

_11_



1.200

¥=1.5047X-10.357

1.000 Re= 0.9871 /
o.800

' /(
0.400

0.200 *

Relati'onsh' of pH at
1

trypsin inhibitor .'E;onc ation.

Figure 1.
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1. &sdA

1.1. A7lvl &9 HHSE AT FS5AHAF

74 AEE gl Ymnk Ides s Fr 78) #s vgus

(FAY /[ HFR/ A 168 / A 7E5) 57H e B

A 3}+= Table 39 HEFHRA.

1.1.1. #& =gk (Palatability)

kel s AF3Hg AdE AT 7oA Mg =skon AAHo=
} 45 o]iolol A Am&zte]l #sH Aol7F e
A exskth o= WENA I E O recipe’t WA A Sl =gt wALEf A

ARkl AR Az AFzE He

1.1.2 o554 (Juiciness)



Table 3. Sensory scores of Alaska pollock patties.

(MeanSD)
No.  Palatability ~Juiciness  Fishy smell Roasted Overall
seasame flavor acceptability
1 4.63+1.38 4.34+0.77 5.95+0.81 5.09+0.89 5.11+0.88
2 4.93+1.04 4.47+0.89 5.67+0.84 5.24+0.86 5.13+0.98
3 4.83+1.02 4.77+1.09 5.55+0.85 4.97+0.92 4.91+£0.93
4 458+1.13 4.17£1.03 5.47+0.79 4.40£1.10 4.57£1.19
5 4.91+0.90 4.71£0.87 5.76+0.96 5.19+0.91 5.17+0.76
6 4.67+1.35 4.35+1.33 5.33+1.49 4.62+1.37 4.61+1.34
7 5.21+0.79 4.81£0.83 5.62+0.91 5.26+1.03 5.22+0.90
8 441+1.39 4.47+1.19 5.37+1.46 4.54+1.36 4.65+1.31
9 4.68+1.08 4:88+1.11 559+1.16 4:80+1.01 4.98+0.78
10 4.85%1.31 4.71+1.24 5.56£1.50 4.68+1.37 4.92+1.51
11 4.73+1.25 4.25+1.16 9.37+1.38 4.67+1.13 4.69+1.16
12 4.99+1.22 4.97+1.18 5.64+1.40 5.15+1.28 5.32+1.36
13 5.03+1.25 4.8941.25 5.61£1.52 5.02£1.35 5.31£1.36
14 4.88+1.24 4.82%1.25 5.43+1.42 4.89+1.15 5.04+1.27
15 4.94+1.32 5.01+1.28 5.94+1.34 4.98+1.41 5.06+1.40
16 457+1.37 4:43+1.33 5.67+1.47 4.63+1.26 4.79+1.38

scale score : 7-hedonic scale(1=dislike extremely, 4=neither dislike nor like
and 7=like extremely)

X; : Alaska pollock meat X, : Egg X5 ' Pancake mix

10 X 625g, X2 15g, X5 22g 20 X, 62.5g, X: 1.5g, Xs 28¢g 3: Xi 625g, X» 3.5g, X5 22g
4. X, 62.52,, X 3.52,, X3 22g 5 X, 68.52,, X 1.5g, X3 22g 6: X 82.59,, X 1.5g, X3 28g
7: X, 685g, X: 35g, Xs 22¢g 8: X, 685g, X: 35g, Xz 28g 9: X, 655g, X: 2.5g, X5 25g
10: X, 65.5g, Xo 25g, Xs 25g 11! X, 59.5g, X» 2.5g, Xs 25g 12: X, 71.5g, X. 2.5g, X3 25g
13: X, 65.5g, X: 05g, Xz 25g 14: X, 65.5g, Xo 45g, Xs 25g 15: X, 65.5g, Xo 2.5g, X3 19¢g

16: X, 65.5g, X: 25g, Xs 3lg

_’]5_
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Hel, A, FH7F] " v &S ZEste] 7 g(palatability), T4
(juiciness), ¥l ¥ uk(fishy smell), 124 3H(roasted seasame flavor), w4 <l
71 &% (overall acceptability)o] ™igh Wr-&-¥w A4S AA% A3 Figure

2~6°l AR L, 3722 Table 40 YeERHATE

1.2.1. ## gk(Palatability)

gl slEle] 2 vpalatability)o] HE BAAL A e Ew 39
He g Rk

¥5 = 4.75542+0.10125x1-0.05625x, -0.08125x5 +0.04500x:°+0.08083x7+0.03750x5"
+0.01750x; x2 =0.08583x; x3 —0.14583x, X3

(y: #5384, x; - Alaska pollock meat, x2 - egg, xs © pancake mix)

o) A A A R 44109, Pat2 0.309(p>0.05)2 4Rl ZFel7F gl&
UEETh Figure 201 72 utell dist 544 A5 o] &3l HE

ANE A eERE. s EHEGA HEHA 1~2FZ=
shab), A 1~2(Z=shih Y -7 S7tet o Alge] H7hEkol
BaL FX7EFY] Hbol AU, Al HIbeo] A FXVEFY HIL

Fol W u FEHTIE FrhshaArk

il

[

(¢}

1.2.2. ©57d (Juiciness)

el Bl e BsdA A% weEY I74e et g
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Table 4. Regression for each dependent sensory attitudes of
Alaska pollock patties.

(MeantSD)

Dependent L
] Predictive models R? P
variables

$s = 475542 + 0.10125x; - 0.05625x, - 0.08125x; +
Palatability 0.04500x° + 0.08083xs + 0.03750x5% + 4.41 0.309
0.01750x; x» = 0.08583x; x5 - 0.14583x» x3

g 468292 +0.15375x1 + 0.01708x> = 0.12208xs -
Juiciness 0.03083x° + 0.04417x4 + 002000xF .+ 567 0.136
0.02917x; x> — 0.00750x; %3 - 0.07083x> x3

<
o
1

A 566167 + 0.04167x: - 0.09333x, - 0.00917x3 +
Fishy smell 00147x1> + 000250x + 0.02500x7 + 157 0930
0.04833x; x2 - 0.04167x; x3 + 0.03500x; x

=
o
I

Roasted Vs = 483625 -+ 0.09667x1 - 0.08750x; = 0.13083x5 +

seasame 0.05833x~A -+ 0.07667x7 + 003417x¢ + 6.68 0.064
flavor 0.11667x;-%x». — 006167x, xs—— 0.11000x> xs
$s = 495083 + 0.13750x: - 0.08417x, - 0.09917x; +
Overall ) ) )
0.03917x” + 0.09167x + 0.02250x5% + 6.27 0.088
acceptability

0.09667x; x2 - 0.04833x; xz - 0.05333x2 xs

x; - Alaska pollock meat , x. . Egg , x3 - Pancake mix

Statistically significant at the level of p-value presented.
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Contour plot of palatability

Egg=Pollock ; A 3 FPalatability
2] < 450
I :50 - 475

475 — 50D
500 — 525

B 525 - 550
B =0 575
- 575
Paollock J
Egg a
Pancaks mix 0

Surface plot of palatability

€3 E3 63

Figure 2. Surface plot and contour plot for palatability of Alaska

pollock patties.
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Contour plot of juiciness
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[EAE] > 54
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Egg 4

Pancaka mix

P odhochk 4,

Sag i

Aancaka mix 0

Figure 3. Surface plot and contour plot for juiciness

Alaska pollock patties.
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95 = 4.68292+0.15375x:+0.01708x, —0.12208x5 —0.03083x:°+0.04417x2°+0.02000x5"
+ 0.02917x; x2 -0.00750x; x3 -0.07083x2 x3

(y: #5385 , x;  Alaska pollock meat, x» - egg, x; - pancake mix)

= =
Ao 7 velyttt Figure 391 WA (juiciness)oll t3F #5 A AE o]
gato] WS A AHE AAEAY T A A HE At

1.2.3. ¥ &Y (Fishy smell)

o3 v 2

ro

i

S At g

b

el Aol Wi el o

95 = 5.66167+0.04167x1-0.09333x, =0.00917x5 +0.01417x1°+0.00250x2"+0.02500x5"
-0.04167x; x5 +0.03500x2 x3

1

54, x; © Alaska pollock meat, x» - egg, xs; - pancake mix)

i

(y:

AR AT R2E 157011, PEES 0930 (p>0.05)= F¢ 2 el Aol gl
Ao 2 et Figure 4°] ¥l ¥ (fishy smell)oll thal @5 HA 23S

o] gotel WEEW EHT AnE At Suds A=A P

&2z g, #2223 g 4 W ST =%en,
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Contour plot of fishy smell
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Figure 4. Surface plot and contour plot for fishy smell of Alaska

pollock patties.
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A 2Z2=3 3h), FRAF 2=Z=38 3 4 o A 2157 =9
AAHoz w7 =4 Ykt

1.2.4. 1123 Roasted seasame flavor)
HEf A gEle] Age st B HAN A3 vk IS oo 2

o,

95 = 4.83625 + 0.09667x: — 0.08750x, — 0.13083xs + 0.05833x/" + 0.07667x2" + 0.03417x5
+ 0.11667x; x2 - 0.06167x; x; - 0.11000x2 x3

(v: &5 A, x; +pollock , x» - egg , x; - pancake mix)
S| A2 A3 R¥E 14560 Wy Fak2 0.064(p>0.05)2 F2] 49 oFatA Q)

= Aoz yeryth Figure 59 i

B AA AYE ol &5te] e R EMe ZAE AASY. T
EHEA HEd 2(ZE=s8 g, Al 2F2Es gHd o AsHF7E 7
Eskow, AR 2223 7, FRVEE 2(2E3 A W = BTt

Fe Ao woh AW R bR M el w2 ey

A SH(roasted seasame flavor)oll o g+

r
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uj
ji
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ful
lo,
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rE
ax
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}01,
k1
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e
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olr
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>
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il
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X
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rlo

95 = 4.95083+0.13750x:1-0.08417x, —0.09917x5 +0.03917x:°+0.09167x2°+0.02250x5"
+0.09667x; x2z —0.04833x; x5 -0.05333x: xs

1

S84, x; :pollock, x» - Egg, xs . pancake mix)

i

(y:

_23_



Contour plot of roasted seasame flavor
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Figure 5. Surface plot and contour plot for roasted seasame flavor

of Alaska pollock patties.
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Contour plot

of overall acceptability
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Figure 6. Surface plot and
Alaska pollock patties.
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Aoz YelYt Figure 6] AWHA Sl 7] & % (overall acceptability)el] t
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Figure 7914 Ho] Wel4, A, 7375 H7F v & e dead
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HA 21L& HHAN 2z=38 FHA 75g, AR 2=Z=3F 3 45g, HF3
7HE —2(2=3F )<l 19gel Atk
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Figure 7. Response optimization. curve for palatability, juiciness,

fishy smell, roasted seasame flavor and overall acceptability.
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2. 94 IE Y &HA VZE

HFEEW A4S St dobwll HAME Hor whE BHAY dEHE
o] &g WA INAMPB Y AP WA WAV ARB) o HEf A
=912 WAGSBE UgzxSsu 4~63d AF HYPS UdoZ Bl A
o] 7+ uk(palatability), T4 (uiciness), H| ¥ =2H(fishy smell), A3

(roasted seasame flavor), W22l 7] % & (overall acceptability)oll thgt 5

=

A Aol AHA 7|&% ZAMconsumer  acceptability) S AA 3 A
Table 50 HHEFHAAT

HEf A el & o] 83 WALl W g (palatability, juiciness, fishy smell,
roasted seasame flavor, overall acceptability)ell A1 F-testE ©] &3} 2]
NS A=3 Az 7rAEH(palatability), The A Guiciness), Bl W (fishy
smelDol A= WElA WESIA Bj7 ek UH x| F71x] wz|eke] 4l
, AL SF(roasted-seasame flavor)> HEjAF 3n] 79} et

I
Asks A AolE HolA AN EE M= ] 1w A

RECH
o= FolAQl AolE BAT HHEA Q] 7J & E (overall acceptability)ell A
= WERL(HEA WA 468), WElA WA 7] WA 4.88), HElA A= H
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Table 5. Consumer acceptability of Alaska pollock patty

hamburger.
(MeantSD)

1)

Dependent

ep‘en en PB RB SB f-value p-value
variables

Palatability =~ 473:047° 474:058° 438:062° 10.106™  0.000
Juiciness  480+040° 471+055" 438:081° 11.128"°  0.000
Fishy smell ~ 482:038° 479+514° 4545068 6884 0001
Roasted

492+027°  478+062°° 467+056° 49907 | 0.007
seasame flavor

Overall

L 468+053 488+039° 441:067 15755 0.000
acceptability

YPB : Plain hamburger using Alaska pollock patty
RB : Nonglutinous rice cake burger using. Alaska pollock patty
SB : Sandwich bread burger using Alaska pollock patty

a_cDifferent letters in row of each sample -category show significantly

differences (p<0.05, Duncan’s multiple range test).
*xP<0.01, **xP<0.001

Data : Mean+SD of three determinations
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e see dNyEy vud F1

A A3 WSEY BAske] Aol e dEe AA YA gE
Egstel Wel e S A% F olol AFAA FAE ZHHA0
Qg

HA Hrp g2 Az Feid AE (patty), A7l W 8o g1
EF2Et24 28 HE2 T HE - EHE @2 Hed Wdr WARB), M=
A o EFEEEA~S vE3 PEA HE S 9 HEd A=A H
71(SB)e] dukA RS Table 63 7t}

et e e RS 64.88%, S A 1161%, 171 Ao 0.02%=2
Elytom, wWidrzl2 wrE HEjd A7 WA 2 48.13%, @A
5.71%, AW 0.049% = WERt s, MEgx|wo 2 e wea Msex b
A FELE 47.96%, M A-828%, A 0.157%= LrEbitl whald sk
S e MR WAZE el WAV A B A JEiem f
o)Al o]zt lar, AW WeEja M=) WAZE Wl Y7 WA
Bt =4 dEbgton, o1 Aol 7t A ATh
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Table 6. Proximate composition of Alaska pollock patty, and two

kinds of Alaska pollock hamburgers.

(g/100g solidMean+SD)

Carbo

s ) A Moisture Crude Crude Fat hvdrat Ash
rate
ample v (%) Protein (%) (%) Y (%)
(9)
11614025  0.02+0.002 22.06 2.05+0.11
Patty  0923+0.03  64.380.15
(32.59) (0.05) (61.93) (5.75)
571£020  0.049+0.002 44941  0.99+0.20
+ 48.13+0.23
RB 0.43+0.003 (11.00) (0.094) (86.641) (1.90)
B 094260002 o NG 828+0.20 ~ 0.157£0.015  42.163  1.66+0.11
e i I (15.91) (0.301) (81.020) (3.18)
t-value 0.822 1.213 15556 12222 4936

Patty : Alaska pollock patty

RB : Nonglutinous rice ‘cake burger using Alaska pollock patty

SB : Sandwich bread burger using Alaska pollock patty

*P<0.05, *+xP<0.01, **+xP<0.001

*Mean=SD of three-determinations
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32. @94 ¥4

3.2.1. @9 A %318 (in vitro)

2 43} 4 (in vitro protein digestibility) = =23+ 7Py o
t}(Ryu and Lee, 1985, Ryu et al, 1998)

2 AFoA, HA Hp &R Az PEA o El(patty) 9t HElA 9
7] WMA(RB), e M=% ¥ ASB) @ 43882 Table 70 1
it HWEl A wlEle F 8453%c°lH, WEHA wiAdI] WA RB)=
84.77%, HElE MEAA HA(SB)= 85.23%= F HA Y {F4Q A
ol AL, BEIH sHE e vzt A gho] sttt

3.2.2. Trypsin "] A3y 2 (Trypsin Indigestible Substrate, TIS)

e sfElo] g trypsin Bl A8 = E(TI)= Table 70 WebH A
Trypsin H &3] EZ(TIS)E WEIA I H(patty) ol A 52.20(mg/100g
solid), Wd7]& W t&o= 3sti BEEEA2E 23 Pud dHE
HEja WA 7] A RP)A 45.20(mg/100g solid), M= X Wl Ef2 el 2
22E vEa WEHAY dEHE 9 JHAY A=A BASB)OA A
41.70(mg/100g solid) o= vElom el WM 7] AL Hedt A=
AR WA Zrel FeA Aol 7h glATH

_32_



Table 7. Trypsin indigestible substrate(TIS) and protein
digestibility(in vitro) of Alaska pollock patty, and two kinds of
Alaska pollock hamburgers.

(MeanzSD)(mg/100g, solid)

TIS In vitro
Sample ) o
(mg/100g solid) protein digestibility (%)
Patty 52.20+3.77 84.53+0.58
RB 45.20+3.96 84.77+0.74
SB 41.70+£2.29 85.23+0.13
t-value 1.323 1.068

Patty : Alaska pollock patty
RB : Nonglutinous rice cake burger using Alaska pollock patty

SB : Sandwich bread burger using Alaska pollock patty
*P<0.05, *+P<0.01,*++xP<0.001

*Mean=SD of three determinations

_33_



NG @

7} 33.46%, " EfA WA 7] WA 7Y 39.72%, HWElA M= HATE 39.97%

738l & (mg maltose) =

1=
4

%

We e s

gL T

-
1

o]

N

tH(Table 8).

A9 in vitro 7HEEE gl loiAl el Aol

A, kel 271,

S

i
amylose/amylopectin Bl &, 244 A X, amylose-lipid &

%

d

-
A

A, 4ol 4 59t

6‘1:]1-

Al 7}

9]

, a—amylase A

1=y
-+

dx Are)

)

W7 E Al

&N
=]

o]-& % WEjd

H W] =S

L
=

)
L

el
;OO

jgase]

ol

el
ojn

—(;51_

o} &

T AT

} 3 o} (Granfeldt

)

Ae A

Y. et al, 1994).
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Table 8 . Degree of starch hydrolysis(in vitro) of Alaska pollock
patty, and two kinds of Alaska pollock hamburgers.

(Mean+SD)
Sample Degree of starch hydrolysis(%6)
Patty 33.46+0.83
RB 39.72+0.41
SB 39.97+0.52
t-value 0.658

Patty : Alaska pollock patty
RB : Nonglutinous ricel cake burger using Alaska pollock patty

SB : Sandwich bread burger using Alaska pollock patty
*P<0.05, *xP<0.01, *xxP<0.001

*Mean=SD of three determinations
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V. 8 5 2&

B g, $AEE ol gete] wE dAEel Jswel AELH 5
4e ol 9, HERARARSME ol §ato] HA ERH &S 2
24 @ A%e ved 2

HE o] 29 W "l ( x; ), AT x, )k BT x5 )2 A&
& 167HA1 2 5 8ke] WEd e o] 7l = HA A S RuEd s F
 HA H7hles ekl A AZRHE S WE (715 g), A4S
g), THF(19 g)= hERR

HAv & Wel4 I (patty)i= A2 BH(palatability), T4 (juiciness), H]
Auk(fishy smell), 4 $H(roasted seasame flavor), ZIHFHQl 7|3 %

(overall acceptability)ell Al 212 <1 =fo] 7k Y EFA} & kTt

FEA e S ol &3 BElA WS WMAY|E o] &3 WEHAY WA
HA 9 A=ELAS o] &g WHEHA A=A wAoA A
(palatability), T4 (juiciness), ¥] @ 2H(fishy smell)S Hejat v A9} &3
B2t w Ay mASkE Fol ARl AFolrh glAdAIRE WE A ME=eiA] WA s}
= FY Al Aozt dAar, 1A FHroasted seasame flavor)ol A= ™ Ef A
At FEd M=gA HAdA Fol A zol7F yEryken, Hdnk

¢l 7]% X (overall acceptability)oll A A|7FA] 25 #2142l =Fo| 7} e
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