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DESIGNED RECIPE OF CHICKEN BREAST MEAT-SESAME/PERILLA
PORRIDGE FOR HIGH SCHOOL STUDENT BREAKFAST.

Ah Ram Cheon

Graduate School of Education
Pukyong National University

Abstract

Breakfast is a crucial driving force in beginning a day’s journey while it plays
a role of supplying normal blood-sugar for the empty stomach after the long
break from the previous day’s dinner.

There are nevertheless many students who skip their breakfast because of
tight schedules.

The breakfast absence phenomenon which significantly influences the growth
and nutritive conditions of teenagers is getting bad to worse from primary
school to high school.

For this reason, this study aims to develop a porridge menu with chicken
breast meat combined with sesame and perilla, which would provide good
quality protein and fat at breakfast, and use it as a recipe for a desirable
group meal provision menu. Porridge facilitates digestion and does not impose
too much burden on the stomach thus an adequate breakfast provision menu
for students who need to strain their nerves on study from early morning in
sitting positions.

As the above considerations were to be included in the development of the



menu, ingredients were selected on the basis of nutritional aspects with an aim
to provide balanced intake of 3 major nutrients, carbohydrate, protein, and fat.
It was intended to develop chicken breast meat-sesame/perilla porridge with
optimized mixing ratio of sesame and perilla.

Taking into account of the fact that perilla may not be popular among
students due to its peculiar scent, its optimized mixing ratio with sesame was
sought to conceal the unique scent under the tasty scent of sesame.

The response surface methodology was applied in identifying the optimized
mixing ratio of sesame and perilla, which was followed by general ingredient
analysis and nutritional quality evaluation, and then a survey was conducted to
find out the preference level. In the phase of nutritional evaluation, a
comparison was made between the optimized value and the comparison group
by analyzing the composition amino—acid and by measuring protein digestibility
(in vitro), computed protein efficiency ratio, and the degree of starch
hydrolysis(in vitro).

The recipe of the porridge made with the optimized mixing ratio was 30.324g
of sesame, 9.676g of perilla, 100g of rice, 30g of chicken breast, and bg of salt.
The protein content of the chicken breast meat-sesame/perilla porridge cooked
with the optimized mixing ratio was 251025 (16.95%), whereas the
comparison group had 2.69+0.29(17.98%) of protein. The fat content in the
chicken breast meat-sesame/perilla porridge cooked with the optimized mixing
ratio was 0.45+0.16(3.04%) compared to 0.48+0.11(3.21%) of the comparison
group. The protein digestibility (in vitro) of the chicken breast meat
-sesame/perilla porridge cooked with the optimized mixing ratio was 84.74+0.47
and the comparison group 85.19+0.13.

Whereas the consumer acceptability test result on the smell (scent),
appearance, viscosity, taste, and the overall acceptability of the chicken breast

meat-sesame/perilla porridge cooked with the optimized mixing ratio was



respectively 4.05, 3.83, 3.74, 3.63, 3.76, the corresponding result of the consumer
acceptability test on the comparison, the chicken breast porridge cooked with
sesame only, was 391, 3.71, 3.75, 3.55, 3.6 respectively.

It was expected that the target porridge would have a low score from the
consumer acceptability test because of the perilla’s unique scent. However,
contrary to the expectation, the preference rate was higher with the mixed
sesame and perilla than with the sesame only.

The chicken breast meat-sesame/perilla porridge cooked with the optimized
mixing ratio is anticipated to be utilized as a useful breakfast provision menu

for high school students under growing period.

_Vi_
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Table 1. Mixture ratio of six formulations of chicken breast—-meat
sesame/perilla porridge

Ingredients of porridge(g)

Formulation
Number Sesame Perilla Chicken )
breast Rice Total(g)
(x1) (x2)
meat
1 26 14 30 100 170
2 28 12 30 100 170
3 30 10 30 100 170
4 32 3 30 100 170
5 34 6 30 100 170
6 36 4 30 100 170

— Formulation numbers correspond to the numbers shown in figures.
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43. @@ FAH7}

431. T4 ofuxAr B4

T4 opr] =2k Felker®t Waine(Felker and Waine, 1987)2] WrHof u}
2} 6N HCIZ 110C sand batholl Al 24A13F 7Fitsl] & 29 553 A5
sodium citrate buffer(pH 2.2)Z 10ml A-&35to] ofn=2t AHF 4 7]
(Biochrom 20, Pharmacia Biotech.)® *A13}%t}. Cysteine2 1-octanol,
H,O, 86M urea-EDTA solution, NaBH,& Al&el| ¥ &&ste] 100°C
FzZo A 247k W& 3 1M phosphate-0.2N HCI solution, acetone,
DTNB/2M Tris-HCl buffer& 7}t 4l2nmol A F3 =S SA 5.
Tryptophan2 Spies2} Chamber®] "W (Spies and Chamber, 1948)] u}z}
19N H,50,% ¥ 25T QHaolq 18417 ok WA# ¥, 0.04%

NaNO,2 %1 58nmelH 352 =459

432 99d 23 &

2 A38(in vitro protein digestibility)S Satterlee %9 Y
(Satterlee, 1977, 1979)= 743 AOAOH(AOAC, 1982)°o.2 ZA 3t
gz A 2 = ANRC sodium caseinateE AF83F 2™, a-chymotrypsin
(41 units/mg solid, SIGMA), trypsin (17,600 BAEE units/mg solid, SIG
MA) 2 peptidase (102 units/mg solid, SIGMA) £33 &4 1mlS 7}3}<]

37CAA 1083 7H ®alA 21 F, Streptomyces griceus protease(4.5
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units/mg solid, SIGMA)E 55TColA 1087 tA] 7F5-ESAH S w9
pHE =438t o3 2ol 93] AArstsic,

% digestibility = 234. 84 - 22.56X

X: 24 758 20832 pH

433 29d Z &N

oz § 84 (C-PER; computed protein efficiency ratio)= in vitro
digestibility ¢} 74 olr|=4k RAZ N E Edi2 g AS o=

JE P o2 AOACIAOAC, 1982 1990 o] w2} A 439 ch.
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44. ALY 7teEd &

HAEol  A3l&(starch in vitro hydrolysis)e  Singh(Singh, 1982)%}
Xue(Xue, 1996)¢] ol we} SAs AT w4 F M54 AXAE

(50mg)E 0.2M phosphate buffer(pH 6.9) 2.0mlel =] A5 & el

ftlo
2

£ H, 917l pancreatic amylase(SIGMA, 90 units/mg) 20mg< 0.2M
phosphate buffer(pH 6.9) 50mlol] =¢] Yk= amylase buffer 0.5mlS 37}
skth. AmylaseE #7138t A& buffer 92 37ColA 2A]7F incubationdt
% 3-5 dinitrosalicylic acid reagent 4mlE % 7}s}o] boiling water bathel

A 5E7 AldeT 087 WY F RS Omiw 4% H olFald

\d

550nmoll Al FFEE =453 o, blanks Al 571 §1& buffer solution®
2 A sk o
Maltose(JUNSEL Japan)Z standard® 8F =4S 138 & o] Alg

3] A& 50mgoll A FalE o] U2 maltosed] % (mg)S AT
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| 27 AH(Ducan’s multiple range test)E 3}
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Table 2. Sensory scores

of chicken breast-meat

sesame/perilla

porridges.
(Mean+SD)
. . Overall
Flavor Appearance Viscosity Taste . Mean
acceptability
1  562+1.33 555+1.13" 545+1.38" 521+1.37°  539+1.35"  544+0.85"
2 573+143 554+158" 540+1.35° 6.08+1.49° 591+1.39™  573+1.04™
3 5504132  570+1.24" 596+157° 627+148*  611+1.36° 591+1.06°
4 5724127  6.03+1.16°> 6.63+1.19° 6.72+1.26° 662+1.17°  6.34+0.85°
5  532+#123 531+1.20° 552+1.38° 527+150"  552+1.16°  539+0.87°
6 5294135 527139  445+164°  486+1.60°  503+1.46°  4.98+1.09°
F 1.276 2.790" 15.321** 14.969" 11.236™ 14.384**

DY*Values with different superscripts within the same column are significantly
different(p<0.05, Duncan’s multiple range test).
29-hedonic scale(1=dislike extremely, 5=neither dislike nor like and 9=like ext

remely).

3Values represent mean+S.D
pSignificant at p<0.01, 0.05 respectively.

X1 sesame
1! x1 26g, X2 l4g
4: x1 32g, X2 8g

’

Xz perilla
2. X1 28g, X2 12¢g
5! x1 34g, X2 6g

_19_
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S7tEA s WA GG, o, HE v Al Ve i vkg

FH BAS g A3 AAE 394 S Table 3¢ YEbH AT

=~

5

3¥(Flavor)
o Wb ik A A3 g H AN g3 ZkorH

3] A 28 (Figure 1) #2383 th

V= 4.696x,4 0.179% o4 11.124x [ x 5

(y: B5HF, » [ FZA, =7 )

¢] & (Appearance)

=9 9|Fol| th3 A PAl A3 vhEEW AL oo Ben 3
7 5.8 (Figure 2)< -+t

V= 4.207x,—9.393x ,+ 26.464x ,x ,

(y: 58, 0 3, x 0 B7)

A = (Viscosity)

o] Axo] hit BEAA A3 g F9 3 A4S ten gokon 3

7 28 (Figure 3)2 <93ttt
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V= 1.290x,—44.110x ,+ 86.770x , x ,

(y:#sds, x 0 3N x 0 =57)

V= 1.310x,— 46.810x s+ 91.330x ;%

(y: BsdF, x -3, x 0 =74)

Aut3 2l 7] 3 = (Overall acceptability)
o] Aurdgel 7|ako thdk #FHAA Ay

Zgkom 37 2 (Figure 5)-& 93t th

y=2.290x,— 36.380x ,+ 72.950x | x
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Table 3. Regression for each dependent sensory attitudes.

Dependent variables Predictive models R %2 p-value®
odor y= 4.696x,+0.179x ,+ 11.124x ;x, 04845  0.022
appearance y=4.207x,—9.393x ,+ 26.464x ,x , 04610  0.004

<)

viscosity = 1.290x,— 44.110x ,+ 86.770x ;x , 04237 0.001

taste y=1.310x;—46.810x 3+ 91.330x ;x , 04079 0.001

overall acceptability "y = 2.290x,— 36.380x 5+ 72.950x ;x , 04336 0.001

“Statistically significant at the level of p-value presented.
Xi. sesame , X» perilla

_22_



odor

56

5:5

Sensony scCore

54

53
|

| | | T | T
065 0.70 075 080 085 0.90

sesame ratio

Figure 1. Predictive model for odor of chicken breast meat-sesame

/perilla porridge from acceptability test.
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Figure 2. Predictive model for appearance of chicken breast meat-

sesame/perilla porridge from acceptability test.
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Figure 3. Predictive model for viscosity of chicken breast meat—-sesam

e/perilla porridge from acceptability test.
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Figure 4. Predictive model for taste of chicken breast meat-sesame

/perilla porridge from acceptability test.
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Figure 5. Predictive model for overall acceptability of chicken breast

meat-sesame/perilla porridge from acceptability test.
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1.3. ¥r& | E A9 Fdissie JH=x2

570 ] ®F-8- S=(odor, appearance, viscosity, taste, overall acceptability)
= 25 13 A 248 37 95t AW sk (desirability function)
S A At 98 A9

T 12 7Hgsile W, ddEe s 29ErE 293 doEd #tol

N
i
ftlo
o
oo
ol
3R
v
2
N
2
B
oZ
o
i
&
(e
N
fol

t}(Minitab, 2000). tFE-2# 2 2 3} (multiresponse optimization) 571¢] ¥k

1

“~(odor, appearance, viscosity, taste, overall acceptability) =%+ #5385

O

9] 3}3+S 5 EHXHFE 92 Fi AWE - (desirability function)E U

AN, 5 EF Maol GE HARASAN 509 mE

rz
oo
rE
om a0

(odor, appearance, viscosity, taste, overall acceptability)? &S HI+=
Al Hdig A7l HAd=2de #2 Z=3513 07581, E/4 Z=3hgt
0.2419°] At} ol & g9 =2 ¥ = 30324 g, S/ 9.676 gol A th

(Figure 6).
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v =6, 2209
d =0.30523

taste

v =0.4214
d =0.38536

oyverall

v =6.2118
d =0.32794

Figure 6. Response optimization curve for odor, appearance, viscosity
, taste and overall acceptability.
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Table 4. Consumer acceptability scores of chicken breast meat-
sesame porridge containing sesame 40g(S) and optimum mixture

ratio(SP)
(Mean*SD)
Score
Sesame Perilla
(g) (g)
£ S r - Overall
Flavor Appearance Viscosity Taste .
acceptability
S ho 391+ 371+ 3.75% 355+ 3.6+
0.98 1.03 1.05 1.15 0.88
4,05+ 3.83% 3.74% 3.63+ 3.76%
SP 30.324  9.676
0.94 0.93 1.02 1.04 0.99

S: chicken breast meat-sesame porridge containing sesame 40g

SP: chicken breast meat-sesame/perilla porridge

(sesame: 30.324g, perilla: 9.676g)
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3. ANERNES BAEE AR duyR B4
J¥4 B7 A3

)

we AARE WSREY B4t Aozl drisd s A/ H
A 5384 S Figure 60 YEFUQ AL, oS nlgow HZ &£3n]&9
tEd MEE Alxskdh

A EPHEE AxT H/MEHE AFZSP)H gxzao 2 3 (40g) 7
go] Az HrtEA AF(9)e] ARt &L Table 594 2t
Nz G@7lsd A509)9 8-S 85041043, 4 3w &= Az
715470 % (SP)-& 85.19+068% S Ao]= 719 glt).
gid IS dxT SzisE =09 dH9d - e 2.69+0.29
(17.98%), A EFu &= A x£3 F7152 75(SP)2 25140.25(16.95%),
A4 FqFs By dxzd J7h5d A50)9 AFE FES 048+0.11
(321%), A& =dvle= AxF G752 715(6P)2 0.45+0.16(3.04%),
grstE s By dxa Sk 592 11.05(73.86%), A &
Pl &= Az G7hEFE A5(SP)S 11.15(75.28%) o ot
3| T dlET JUFSA AF(S)2 0.74+0.05(4.95%) A v &
2 Ax3 GrkEa AF(SP)e 0.70£0.11(4.73%)elth. Z2els thxd
S7EEA AF(S) 59.28kcal, HA EFH &R A xS HbEA Z15(SP)

& 5869kcal®, HA TFHEZ A X3 HUFEA AFo] 25 vkt
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Table 5. proximate composition of control(S) and chicken breast-meat
sesame/perilla porridge with optimum mixture ratio.(SP)

. Crude Carbo- .
Moisture . Crude Ash Calorie
(%) DRI paree IR0 (car100g)
(s} a (s} (s} ca
(%) (%) .
2.69 0.48 0.74
85.04 , 11.05
S +0.29 +0.11 +0.05 59.28
+0.43 (73.86)
(17.98) (3.21) (4.95)
251 0.45 1 0.70
85.19 11.15
SP +0.25 +0.16 - +0.11 53.69
+0.68 (75.28)
(16.95) (3.04) (4.73)

S: chicken breast meat-sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge
(sesame: 30.324g, perilla: 9.676g)
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3.2. 93X

H A A (line spread test) =4 A3 FHAE

g ug H7ksA sSSP
qz=7(S)e] H34d A3 Table 67 2t}

HPAAS vl 3 Az 2 Aole Ak WA HyYAgo] A9
HPAHG Gkrh(a

Fl(‘

E5 g 100 go =2
ATt A7t

ZF s ek g 9], 200
Aol 7F ST AL A,

Table 6. Lines spread of S and SP

SR

Line spread(cm) 5.68+0.11

5.69+0.16

S: chicken breast meat—sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge

(sesame: 30.324g, perilla: 9.676g)
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3.3. @ FAB7}
3.3.1. T4 obvxat 24

HA P EE AxT GVt AS6GSP)I 299 4 ol
ab 2418 Table 79 VER QLT

#HA sgrler Az qQ7FEE AS6P)Y T8 ofr =4t Glutamic
acid, Aspartic acid, Arginine, Leucine, Alanine 2. & A o}n|=Al9]
50% olAS AASHH, R d$% Glutamic acid, Aspartic acid,
Arginine, Leucine, Alanine =2 2 A A o}n =2k 50% o]4S A3t
At

AA AN FAHE = gl HIEA AFew HI ok ste g ofn =
ARl Leucine §#e] &tk 2 9 g ofH| At ShtH o] gl
ARG S04 o FREA S0 de ot =4kl =

o mlmAl, Bl FHEol e HAT + oAk
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Table 7. Total amino acid profile of control(S) and optimum mixture
ratio(SP)

Amino acid S SP
Aspartic acid 8.90 9.50
Threonine 3.50 3.54
Serine 4.23 4.48
Glutamic acid 16.63 17.70
Proline 3.78 3.78
Glycine 4.23 4.42
Alanine 5.34 543
Valine 4.95 5.01
Isoleucine 4.16 4.37
Leucine 7.29 4
Tyrosine BN 3.95
Phenylalanine 4.28 4.66
Histidine 2.95 3.19
Lysine 4.67 5.07
Arginine 8.62 9.26
Methionine 1.82 1.81
Cystein 0.84 0.85
Tryptophan 0.94 0.87
Ammonia 1.10 1.10
Sum 91.96 96.72

S: chicken breast meat-sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge
(sesame: 30.324g, perilla: 9.676g)
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A 23}8(in vitro protein digestibility)
tHRyu and Lee, 1985 Ryu et al, 1998).

oA gdrksA AEe dud 42582 HxUdE S dHd &
sh& 90%¢t Hlae] E ouf @& A3S yehfdde ol ©e AstES
A e 2 dd R Qe ek A AR Y Aol 24 FAES A

3hA7) wiielgha A Zhe )

Table 8. Protein digestibility (in vitro) of S, SP

Sample Protein digestibility (%)
S 85.19+0.13
SP 84.74+0.47

S: chicken breast meat-sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge
(sesame: 30.324g, perilla: 9.676g)
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333 @& a&H

Hx= H7bsd =003 A4 s "@7Fsd A5(SP) AR obv
A2 in vitro 9 A A3E e EUE AtE deid 5E9
(C-PER: computed protein efficiency ratio)S Table 99 YEFHSA T}
S g g wE 2 Fe] 5 (Sattelee, 1979)0l] <J3tH dlE=T HUbs
24 A=) HAARE J7ksd AS(SP) BT ‘good’dl &dk= ¢S

A Folgta & 4 St

Table 9. C-PER of control(S) and chicken breast meat-sesame/
perilla porridge with optimum mixture ratio(SP)

Sample C-PER*
S 1.94
SP 1.95

S: chicken breast meat-sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge

(sesame: 30.324g, perilla: 9.676g)
C-PER=*: computed protein efficiency ratio
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34. A& 7tEd &

2
akal 70~75°Coll A A2&dA Fei7F flojAl L dA7F HAdo] =il vHEH
of FRol= Au7t "rh dE9 AA o] & & WAE 24aFE AR F
F, 9o =7], amylose amylopectin® H] &, 4Ae] AA %, amylose
-lipid complex, a-amylase inibitors ] S+ Ho=z LdH A3 Ji(Lee,
2004).
2 AFAME S, SP BT AR BME Fo7 AR THI 2] wi
AR 7148 & (degree of starch hydrolysis, in vitro) zto]7} 79 ¢}
R=3

93 A7

Table 10. Degree of starch hydrolysis of control(S) and chicken
breast meat-sesame/perilla porridge(SP) with optimum mixture ratio

Degree of starch

Sample i
hydrolysis(mg maltose)
S 25.64+0.15
SP 26.15+0.07

S: chicken breast meat-sesame porridge containing sesame 40g
SP: chicken breast meat-sesame/perilla porridge
(sesame: 30.324g, perilla: 9.676g)
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