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Optimizing recipe of rice flour tortilla

Jeong Seon Ye

Major in Nutrition Education, Graduate School of Education

Pukyong National University

Abstract

To improve the preference in wheat flour food stuff-consumption by Korean
young generation, and help’ their rice food stuff we want to develop the rice
fast food based on tortilla recipe.

It would be expected the quick distribution and fast eating time in school
food service.

In this study, rice paper for “tortilla was made using three variables of
glutinous rice flour, rice flour, and water. The optimum  mixing ratio was
found with the reactive surface “analysis(RSM)-using -the results of the sensory
test of rice paper for tortilla.

Rice paper was made at this optimal mixing ratio. In addition, the fillings
were made by blending boiled or fried chicken with the mustard sauce and
vegetables such as lettuce, bell paper, paprika, and tomato. And the common
ingredients of the fillings were analyzed along with rice paper prepared at the
optimal mixing ratio. Protein digestibility, trypsin indigestible substrate(TIS),
and carbohydrate digestibility were experimented.

Consumer acceptability was tested on tortilla type rice paper made by optimal

recipe through response surface methodology.

_Vi_



A significant difference were noted in hardness, rolling, cleavage, chewiness
and overall acceptability of rice papers after sensory test.

The optimal mixing ratio of the rice paper was 10 g glutinous rice flour ,
13.687 g rice flour, and 60.1818 mL water.

Boiled chicken meat(87.09%) used as a filling of rice paper tortilla showed
higher protein digestibility than that of fried chicken meat(80.43%) while the
TIS, in those boiled chicken meat(69mg/100g solid) was lower than that of
fried chicken meat(75mg/100g solid).

Carbohydrate digestibility of tortilla type rice paper prepared using optimal
recipe was 42.2%, repectively.

Consumer acceptability was studied on rice -tortilla stuffed with boiled
chicken meat and revealed fried-chickentmeat. The finding revealed that rice
tortilla stuffed with fried chicken meat was higher preference than rice tortilla
stuffed with boiled chicken meat. Those rice tortilla stuffed with boiled
chicken meat had a higher preference than wheat tortilla stuffed with fried
chicken meat.

Rice tortilla stuffed with fried chicken meat could be substitutable for wheat
flour tortilla school-food 'service due to those of higher chewiness and overall

acceptability.
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Table 1. Independent variables and their levels for central

composite design.

Coded variable levels

Independent
iabl Symbol
variable 9 1 0 1 9
Waxy rice
X4 2 6 10 14 18
flour(g)
Non-glutino
us rice Xy 5 10 15 20 25
flour(g)
Water(ml) X3 54 57 60 63 66
X; ¢ Waxy rice flour X, : Non—glutinous' rice flour

X3 © Added water



Table 2. Central composite design arrangement and variable

levels.
Variable levels
Exp. No

X4 X, X3
1 -1 -1 -1
2 -1 -1 1
3 -1 1 -1
4 -1 1 1
5 1 1 -1
6 1 -1 1
7 il 1 41
8 1 1 1
9 0 0 0
10 0 0 0
11 -2 0 0
12 2 0 0
13 0 =7 0
14 0 2 0
15 0 0 -2
16 0 0 2

X; ¢ Waxy rice flour X, : Non-glutinous rice flour

X3 © Added water
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5.1. 9WA 23}8(in vitro)

oA 234 (in vitro protein digestibility)< ™ % @2 ANRC sodim
caseinateS AF&3ko] AOACH (AOAC, 1982)e = ZA Fojof s} A=
vl 7kAe] 84 F ¢ Fr(peptidase) 7F AAxk TR FH o] ol5 st
3-enzyme WH(Oduro et al. 2011)°.2 ZA3Att. = 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 @9d A£31& 54 W (4-enzyme,
AOAC H)S W3 a-chymotrypsin (41 units/mg solid, Sigma), trypsin
(17600 BAEE units/mg solid, Sigma) % protease(4.5 units/mg solid,
Sigma)E o] &3 238 =AW (3-enzyme, Oduro et al. 2011) ZA3=

AFE3Fe] AOAC (1982) 4-enzyme ®Hol w2 ZAy=z kst on,
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% digestibility (three enzymes) = 234.84 - 22.56X
% digestibility (four enzymes) = 1.03x (three enzymes disestibility)
- 0.34.

X: &84k 7t

M
A

3 20 <] pH

5.2. Trpysin ¥ 434 EZ&A(Trypsin Indigestible Substrate,
TIS) A=

Al&9] TI 3% Rhinehart™ (1975 7H=sH Ryu(1983)°] M o=

N

dettt. 5,485 02g At ASHFT 10mE 7hef A-2olA 243
e FEAZ 5, o] B4S 2m F]SFATH

ANRC casein®ll trypsin inhibitor &< 0.25, 0.5, 0.75, 1.00 mE 27z 7}
sk & pH 80 = 9E -5 trypsin & 9 (SigmaAl, 14,600 BAEE units/mg
solid, 14.6m¢/10m¢) 1m¢S-7}ske] 1033F 7F2al- A1 %S weo] pHel A Al
soybean trypsin inhibitor@ ¥} o] #AZA FEa34S 24 A oh(Fig.l)
olu, A Asoybean trypsin inhibitor(Sigma#l, 10,000 BAEE units/mg
solid) &% 15.6mg/oml AEF-E HEAT

pH®} inhibitor $HeFahe] FAATE 0967013, xF34 3AEA A

o gevt 2

Y = 1474X - 10.10
X : 10% H9 pH

_’]1_



Y @ A A soybean trypsin inhibitore] <

TIS®] & FAl= AR g3 AA soybean trypsin inhibitore] mgel 3l

6.1. A& 7}1F&E3&(in vitro)

AR 7hialSS Singh(Singh, 1982)3% Xue(Xue, 1996)¢] HHol whe}t
=R, HwA U AFEA AERAEGOmg)E | 02M phosphate
buffer(pH 6.9 2.0 mldl Ho A|EdAEHE ThE= T, o 7]e pancreatic
amylase(SIGMA, 90units/mg) 20 mg= 0.2M phosphate buffer(pH 6.9) 50
mle] =9¢] W= amylase buffer 05mle #7kskth AmylaseS 713 A
5 buffere] S 37Co A 2A]ZF-incubationdt & 3-5 dinitrosalicylic acid
reagent 4 mlE #7}38Fe] boiling water batholl 4] 5%3F 7F<E3sta 20+7¢F
P F SHTE 25 mE AFE FH ofste] 550nmelAM FREE A
st o™ blanke A&7} gl buffer solutiono 2 o 2|8} 3] .

d

F olg A

o

Maltose(JUNSET, Japan)Z standard® 3F ZT+34S 1
&3t AR 50 mgollA EaE o] U maltose?] Y(mg)oz A A

whrEdEs dELdtes HAISHAT

_12_



1.200

V= 15047%-10.337

1.000 R*=o0.0871 /
o.800 /
0.600 /

0.400

0.D

0.200

elationship of pH at 1
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28-S Minitab(Release 17.0)& AFg&3te] wFS- 3 HEA(RSM)S 3191 aL

[\

WS EHEA S Qs #3Hr B4 dYELHEA (One way ANOVA)
S AA 94 HAFLS Duncan® YEH| L H A Duncan’s multiple
range test)E SFFTE AW|A 7]E % H7F= Duncan® UtEH| LA}

(Duncan’s multiple range test)= ©]-&3to] FIA S HS3FA
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m 432 2 u3d

#3534}

11, A7l 9 AA3E A PN

74 AEE gl Ymnk Ides s Fr 78) #s vgus
B= /2y AaAE AR / Q98 [ RAe 715E) 57440 1

& £A 4 3= Table 39 VERY AT

1.1.1. 7 = (hardness)

1.1.2. &g A (rolling)

A A oA AT 6oA M =gken,

o

rol
<)

2ol of
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Table 3. Sensory scores of tortilla type rice paper.

(MeanSD)
No. Hardness Rolling Cleavage Chewiness Overal.l .
acceptability
1 3.50+0.49 3.44+0.49 4.35+0.34 4.61+0.30 3.58+0.42
2 3.96+0.32 4.32+0.28 4.03+0.20 3.31+0.54 3.06+0.34
3 3.47+0.52 2.81+0.33 2.98+0.42 2.69+0.40 3.20£0.45
4 4.54+0.50 3.63+0.34 3.58+0.47 2.56+0.41 4.16£0.41
5 5.83+0.37 5.34+0.22 5.64+0.25 2.92+0.62 4.62+0.33
6 6.42+0.26 6.36+0.27 6.43+0.29 3.09+0.68 3.74+0.46
7 3.23+0.43 3:15+0.72 3.57+0.39 2.88+0.35 3.77+0.48
8 2.34+0.27 2.03+0.33 3.44+0.27 2.92+0.34 2.44+0.66
9 5.53+0:43 5.54+0.18 4.77+0.45 4,13+0.28 5.95+0.27
10 5.56%0.24 5.60£0.00 4.64+0.36 4.44%0.27 5.95+0.59
11 4.03+0.33 4.37+0.33 4.37+0.26 3.28+0.59 5.22+0.13
12 1.90£0.64 1.49+0.68 3.57+0.21 4.24+1.00 2.51+0.68
13 1.27+0.38 1.55+0.33 3.53+0.42 3.66+0.82 1.78+0.45
14 2.36+0.48 1.62%0.10 2.74+0.56 3.88+0.62 2.55+0.37
15 3.36+0:48 3.23+0.41 3.3£0.22 3.13+0.68 4.94+0.47
16 5.70+0.45 5.12+0.15 4.54+0.18 2:075+0.23 4.30+0.22
scale score : 7-hedonic-scale(l=dislike extremely, 4=neither dislike nor like

and 7=like extremely)

X1: Waxy rice flour ,

1 X
4 X
7 X
10: X

6g, Xo 10g, Xs 57ml
6g, Xo 20g, Xs 63ml
14g, X» 20g, X 57ml
10g, X» 15g, Xs 60ml

13: X: 10g, X: 5g, Xs 60ml

16: X. 10g, Xo 15g, Xs 66ml

X2: Non-glutinous rice flour,

2: Xi 6g, X» 10g, Xs 63ml
5: Xi 14g, X» 10g, Xs 57ml
8: Xi 14g, X» 20g, X5 63ml
11: X 2g, X 15g, Xs 60ml
14: X, 10g, X» 25g, Xs 60ml

_’]6_

X3: Added water

31 Xi 6g, Xo 20g, Xs 57ml

6: X: 14g, X» 10g, X5 63ml
9: Xi 10g, X: 15g, X5 60ml
120 Xi 18g, X: 15g, Xs 60ml
150 X, 10g, X» 15g, Xs 54ml



4 % (cleavage)
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A (rolling) <
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FAE, WAE, o A} wES WSl Am, wYd, deAs
A, AUA, AW JERe] P WEW BAS 4N AuE

Figure 2~6¢°ll A|A[891 3L, 37142 Table 41 YER AT

1.2.1. 74 = (hardness)

A At g

5

test 2.

rlo

CIEER

ro

i

arge] Aol o

§s = 57737 - 0.1192x1 - 0.2475x%,~* 0.3700x5 — 0.6450x”> - 0.9333x7" - 0.2542x5
- 09050X1 X2 - 02283)61 X3 - 01083X2 X3

=

s A, x; v waxy rice flour , x» - non-glutinous rice flour

iy

i

(y:

, x3 - added water)

57 &4 A, R*= 69.29011, Pgt2 0.000(p<0.001)= <] 4 <1 2ol 7k A

= ASo2 YT Figure 20| ZAXEd tist dsHAL A3E o] &35t
5

WS g BAS AyE AT Sy FHEd A 223 g 0%
FTHoZ BEHF7FEAUTL

1.2.2. ¥ ¥ A (rolling)

vl T digk AsHA A7 vEgad AL e 2o

§s = 5.7329 - 0.1921x; - 0.4804x, + 0.3362x5; - 0.6600x,” - 0.9958x7" - 0.34925"
- 06508X1 X2 - 02242X1 X3 - 02758X2 X3

S84, x; : waxy rice flour , x», - non-glutinous rice flour ,

i

(y:
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Table 4. Regression for each dependent sensory attitudes of

tortilla type rice paper.

Dependent . L.
) Predictive models R? P
variables
¥s = b7737 - 01192x; - 0.2475x, + 0.3700x3 -
Hardness 06450x” - 09333x2 - 02542x5 - 69.29  0.000
09050X1 X2 - 02283X1 X3 - 01083X2 X3
¥s = 57329 - 01921x; - 0.4804x, +._ 0.3362x3 -
Rolling 06600x” - 09958x2 - = 034924 - 7027  0.000
06508X1 X2 . 02242)(1 X3 . 02758X2 X3
¥s = 486917 + 0.15917x: = 052917x, + 0.21417x3 -
Cleavage 0.18417x1> -  0.39250x2 - 0.19667xs° + 5851  0.000
0.40500x; x2 + 0.04667x; xs - 0.00000x; xz
¥s = 4.00333 + “0.03458xr - 0.15375x, - 0.12375x; -
Chewiness 0.13167x -  012833xF" - .0.33583x57 -+ 33.09  0.000
0.30750xpx2  + +0:20083x; x5 + 0.12917x, x3
¥s = 566500 - 0.30208x: + 0.00792x, - 0.19125x3 -
Overall ) ) )
0.52167x:" - 0.94667x2" - 0.33250x35" - 71.45 0.000
acceptability
0.36083x; x2 0.33083x; x3 + 0.12917x, x3
x; - waxy rice flour , x. : non-glutinous rice flour , x; : added water

Statistically significant at the level of p-value presented.
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Contour plot of hardness
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Figure 2. Surface plot and contour plot for hardness of tortilla
type rice paper
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Contour plot of rolling
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Surface plot of rolling
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Figure 3. Surface plot and contour plot for rolling of tortilla type
rice paper
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xs - added water)

5] 7] -4 A ¥}, R2= 70.27017, PEEe 0.000(p<0.001) 2 2] 2l =o]7} <)
2 YES T Figure 3o E@ ol tist #54A A5 o] 8319

rlr
)
|o

WS- A% AaE AAEAY. s d Y RsHECAA ZEs F 02
TAoZ BT 7t =)

1.2.3. Z2}A]+= 4 X (cleavage)

Aol el AR gt d5HA 23 wgnw 342 g5

¥5 = 4.86917 + 0.15917x1 - 052917x, + 0.21417x3 — 0.18417xI* - 0.39250x7 - 0.19667x5"
- 0.40500x; x2 + 0.04667x; x3 - 0.00000xz xs

(yi #5385, x + waxy rce flour, x» - non-glutinous rice flour ,

xs - added water)

S| A2 A3}, R?:= 585109, PEE2 0.000(p<0.00)Z #2140 xFo]7F Q)
© Aoz YEEH Figure 401 ZetA= A=d g de AL

o] Hle W BAs AFNE AAAL SudY TumdA W
M 2~0(ZE3 ), VLT 0~2ZEE hd W BeHFTE =g
W, B 0~1(Z=3% ), #927F -1~0F2=8 hd u dsH57t =9k
th 5 gAvERE A AR Bea s AT A UEd S

o AT
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Surface plot of cleavage
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Figure 4. Surface plot and contour plot for

type rice paper
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1.2.4. A3 (chewiness)

ge3 2.

1S
2
ok
lo
X
ot
oX,
=2
=
r
r <
olr
o
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Do
il
=
rE
oo
e
=}
ut)
)
rlo

¥5 = 4.00333 + 0.03458x - 0.15375x, - 0.12375x; — 0.13167x/” - 0.12833x2" - 0.33583xs”
+0.30750x; x2 + 0.20883x; xz + 0.12917x, x3

(y: @584, x; @ waxy rice flour , x» - non-glutinous rice flour ,
w

S| A2 A3}, R*= 33.09019, PEE2 0.000(p<0.001)& 32 &< 2ol 7k Q)
= Ao = YEWT. Figure 5o A3 dell that #A5HA AHE o] &35}
W BEAME ARE AA e Sadg FHEoA gaAsE 2~
o(zZ=st ), FEF 2~0E2=3 gD W A7 M =%oy
AAA cmes a7t oh JFA7LE7HAESE ¢ 05 SHSE #sdart
=9kt & (2238t g, #FAF o EES Y wW #A5HAF =9k,

= -1~0(Z=3 g, AT -1~0(2=3F IHd W s HTTE =0k

n:
o
EH

¥5 = 566500 - 0.30208x: + 0.00792x> - 0.19125x5 - 0.52167x;° - 0.94667x7" - 0.33250x5"
- 0.36083x; x2 - 0.33083x; xz + 0.12917x, x3

1

S84, x; : waxy rice flour , x, - non-glutinous rice flour ,

i

(y:
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Contour plot of chewiness
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Figure 5. Surface plot and contour plot for chewiness of tortilla

type rice paper
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Surface plot of overall acceptability
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Figure 6. Surface plot and contour plot for overall acceptability of

tortilla type rice paper

_26_



xs - added water)

5| | =X A3 R2= 714509, PEEE 0.000(p<0.001)E <Al 2ol 7F 9l

=

Ao 2 e T Figure 69 A¥tAQl 7|35 s A5 AA AHE

i

=)
i

(e}

ol-gsto] wkExW A AAE AASAT Tl

hind

=5
(2

ol A

KU
[t

3 %02 THeR HeHFIF =k
1.3. ¥& AFE FA HAdgst= FH=A

Fa7LE, QAzEF el Zof HUb v g wE BERolA 57 2E

oo

M 4= (hardness, rolling, cleavage, chewiness, overall acceptability)2]

sATE Splo AAE A7l A 2d2 A (253 g0 10

(e}

g, WMATIF -0.2626(7Z=3} gh)<2l 13687 g, = 0.0606(Z =3} £1)2060.1818
mlo] ¢l th.
Figure 79| HAzxAS A A8t}
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2. EEY AHA V3 E

WS AE Foto] dobdl HAMEY xxoE vrE EdoE A
He ol &g Ay §e o AEHHRBY FU W BEHHRE), gx
T FH o HEEHGHWRE $dFga 1~284d A F 1008 S gde
2 E"9g9 7 X (hardness), ¥ A (rolling), ZEtA+= 4 X(cleavage), %
3] A (chewiness), AwFA el 7] & % (overall acceptability)ell ™3t 53 =
o] AW} 7]E % F A consumer acceptability)E A A3 A3E Table 5
of YERA A
Egzte] A 3 (hardness, rolling, cleavage, chewiness, overall
acceptability )oll A =~ F-test& °]83t] RS HAIFTS 23 HL
(hardness), Z#8A (rolling), Z2A+= A X (cleavage)ol A= Aeto] tix
THTE ok E=:Qkoy Fo ARl Aol= HolA kTt ¥ (chewiness)
< AT H H AEGEAD), &S § BEEHHR9), xR HI
CEEHIEH) oz S o BEHS] 7|3E M =
o)Al AolE BIJATE HA¥EA Cl 7] 3 = (gverallt acceptability)ol]l A= ¥
N AEHGS 42 5 BEYH IS FoAQl AolE HolA kANt
2 ow dEYGeE Fo4Q xolE Bt
kol AyE AWrdor HAyE u, AEHd 3 FAE9 7S ET}
= vEbden FH o9 HEdgEY 42 9 AEHH 23] VEx
7F ol AEYHYE WAl F Aol o]&ste= Ao] Jhestttal A7 E

QkaL A =7t

m

_29_



Table 5. Consumer acceptability scores of wheat tortilla and two

kinds of rice tortilla.

(Mean+SD)
1)
Dependent
. WF RB RF f-value p-value
variables
Hardness  404:093°  4.19+072°  419+0.72° L1181 0.308
Rolling 30840847 4194081 —42:08" 2.299 0.102
Cleavage 415:078° 426:067°  4.26+0.67 0.792 0.454

Chewiness 354+075% ~39+061” | 45:068° 49598 0000

Overall

b B
A 406207 4160697  431+0.64 3.396 0.035
acceptability

YWF : Wheat tortilla with fried chicken stuff
RB : Rice tortilla. with'beiled chicken stuff
RF : Rice tortilla with-fried chicken stuff

a-C__. . . .
Different letters in row of —each -sample category show significantly

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

Data : Mean+SD of three determinations
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AAe] SRS 498%, A 496%, 123 Aol 02%= LER O
2.72%, T A 133% A% 3.33% 2 EFS
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Table 6. Proximate composition of tortilla type rice paper and two

kinds of rice paper tortilla stuff (g/100g solid Mean+SD)
X Carbo
Moisture Crude Crude Fat Ash
Sample AW . hydrate
(%) Protein (%) (%) (%)
(%)
4.96+0.14 0.2+0.0 4491 0.13+0.11

RP 0.95+0.0015  49.8+0.36 (89.46)

(8.24+0.0) (0.53+0.11) (0.4£0.0)

13.3+0.35 3.33£0.42 59.85 0.73+0.11

BCB  0.95+0.005 22.72+0.36 (1721) (4.30) (77.44) (0.94)

8.97£0.52 7.98+0.59 54.47 1.19+0.00

FCB  0.94+0.002 . 27.78+1.70 (11.86) (11.04) (75.42) (1.64)

t-value 2226 5.025 12.966"" 11.063° 6.941""

RP : Tortilla type rice paper

BCB : Boiled chicken breast used for rice paper tortilla stuff
FCB : Fried chicken breast used for rice paper tortilla stuff
*xp<0.01, ***p<0:001

*Mean=SD of three determinations
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AEdmde] g¥e Briekedl dolA dRbAd W A ofu] =4t
of TEI 24 9 g opu| At v ofu|iibe] HlE ool = by
2 43}4(in vitro protein digestibility) = =83 FH7pHo g ddx 9
t}(Ryu and Lee, 1985, Ryu et al, 1998)

2 AFeA, HA A7 ER Az BHAEERP)Y 42 #3 SA=
(BCB), #11 & HAE(FCB)S &¥d 43142 Table 70 WEbH A
A (RP)Y /9 85.93%jH, 42 B Al S (BCB)+ 87.09%, S 9
SAR(FCB)= 8043%= F HAF 1t 72149 Aol 7k AU

o b b

3.2.2. Trypsin B 434" & E(Trypsin Indigestible Substrate, TIS)

Ao digk trypsine ¥l &S] B (TIS)=Table 7o YEMY AT
Trypsin B 438 &2(TIS) = 2 H{RP)IA 160(mg/100g solid), 42

Holl MaHE Axe ALY, dxegt, FdF EvtE)E S 4
2 & £AEBCB)AIA 69(mg/100g solid), 171 Holl WA= Lol A
Az, FZg7), FFF BEvtE)S 43 H7 2 SAZFECB)OAA
75(mg/100g solid) o2 velyom 42 o SAs9 H1 o HA5 1ol
el Al el 7k gl

I
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Table 7. Formation of TIS(trypsin indigestible substrate) and
protein digestibility(in vitro) of tortilla type rice paper and two
kinds of rice paper tortilla stuff.

(MeanzSD)(mg/100g, solid)

TIS In vitro

Sample i e e
(mg/100g solid) protein digestibility (%)

RP 160+0.00 85.93+0.48

BCB 69+0.45 87.09+0.13

FCB 75+0.00 80.43+0.26

t-value 2.033 0.3386""

RP © Tortilla type rice paper

BCB : Boiled chicken breast used for rice paper tortilla stuff
FCB : Fried chicken breast used for rice paper tortilla stuff
*xp<0.01, ***p<0.001

*Mean=SD of three determinations
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o

AE 7 iEdl&(mg maltose)2 EAISH @FstE 423 E2 Aol
42.2%, & S SA=7F 25.39%, HZ W SAE7F 3491% = UEREA &
ANE ZEe FoAd Aol7 ATt Aol F SARHTE TR &l
A TH Table 8).

L9 in vitro 7k a0l iAo Apol= Ao EA4, 4R A7)

amylose/amylopectin U] &, 24X A% amylose-lipid &3A], 2 o]4df<f
HddE AR X, a-amylase A3A 7t T TS 8l o
FEgS e Aoz rudgal gEY, SASS S A A2 23e
o] RolX = AL FAE Fo A4, XA Fo] AAH HEHY ot
<ol 71¥ Ao Z A AZT (Granfeldt Y. et al; 1994).
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Table 8 . Degree of starch hydrolysis(in vitro) of tortilla type rice

paper and two kinds of rice paper tortilla stuff. (MeantSD)
Sample Degree of starch hydrolysis(mg maltose)
RP 42.240.8
BCB 25.39+0.18
FCB 34.91+2.23
t-value 7.342"

RP © Tortilla type rice paper

BCB : Boiled chicken breast used for rice paper tortilla stuff
FCB : Fried chicken breast used for rice paper tortilla stuff
#*p<0.05, **p<0.01, ***p<0.001

*Mean=SD of three determinations
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HAH &2 AT A ANHRS F 49.8%, SE 4.96%, AW
0.2%, ©3t= 4491%, 3|3 0.13%% e

S zsgel A HH g Axd BAYERPS wud 2
< 85.93%, 2 ¥ HAS(BCB)S @A Aste2 87.09%, Hz
AHZ(FCB) 9o d 482 8043% =2 dwld 4sh&o] =7 Yelyg o
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I o

Trypsin W23 =2 (TIS)e] 4% HAAWER A2 AP RP)AA
160(mg/100g  solid) o=  YElgow, 42 - HASE(BCB)olA
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o AvE Ko
1y

ato] 7]Ee] UA
SAHF AN Agst= Aol 7R 7F hvkal Az E A

_38_



1. AOAC. 1990. Official Methods Analysis 15" ed., Association of
Official Analytical Chemists. Washington, D.C. p334, p777~784

2. Christopher, PF, Ralph, DW and Lloyd, WR. 1993. Effects of
hydrocolloids on processing and qualities of~wheat tortillas. Cereal
Chem. 70:2527256

3. Grandfeldt, Y, Lijeberg H; Drews. A, Newman R, Bjork 1. 1994.
Glucose and insulin of food structure and amylose and ' amylopectin
ratio. Am. J. Clin. Nutr. 59:1075

4. Hebeda, RE, Bowles, LK and Teague, WM. Use of intermediate
temperature ‘stability. enzymes for retarding staling in baked goods.
Cereal Foods World. 38:6197624. 1991

5. Kelekci, NN, Pasecut, S and Waniska, RD. The effects of storage
temperature on the staling of wheat flour tortillas. J. Cereal Sci.
37:3777380. 2003

6. Ryu HS, Lee KH. 1985. Effect of heat treatment on the in vitro
protein digestibility and trypsin indigestible substrate(TIS) contents

in some seafoods. J. Korean Soc. Food Nutr. 14(1):1-12

7. Suhendro, EL, Almeida—Dominguez, HD, Rooney, LW and Waniska,
RD. Objective rollability method for corn tortilla texture measurement.

Cereal Chem. 75:3207324. 1998

_39_



8. Suhendro, EL, Almeida-—Dominguez, HD, Rooney, LW, Waniska, RD
and Moreira, RG. Tortilla bending technique: an objective method for
corn tortilla texture measurement. Cereal Chem. 75:8547858. 1998

A of ol Q) © = %
oF e - " oF Nd N S

o B = A Nd ~
- £} = N AR = o o -
< ~ <R R SIS o
< of & e B, & R 8 g ow
: np
o ! tiiy 6 D w@ T ™ -
() do I il T F GO o
Foonog o glary TS M e w g E
B ol % i o R N B wow N .

L e o
I B T Ty 7 @ T 0
rlTa T XV B N

iy SO oo Mok, X of |=o B

N m = o = ook < or
- = 5 ") * T % om o o o

SR o SO ap! Hr &
# 5 - o° o
o R | = s | e o °
o * mlm o Sl A N N B
. b T o = A F &L E

w S 0 or S A R R e e Nz
- ST M S ¥ M T ™
S = do /o v W
= ol Ha SR T e U I S I
et No = S Mo m TAAAT N oD L W
X ol _yTl wm T ~o ol =] ‘@l TO — o % [=<0)
ol iay o« 2 ‘._m. Ny oF o e X ® N gw.
- L e . ST — 5
X of T o gy e T E I B ' L e
ol Ju.o _Mo,ﬂ W 13ru ~ 4 N, on um],_ T 7 08 <
A R ] G TS U R (A R | S
c - N S S PSS )
of T B R BT TR BT
R T R U R T
; D T R R O

. p — . . .
w3 S 8 I w2 T 8 W =

_40_

p.241, 2357236



i
o)

N

2012

e
o
o

el

A7l o =

]
AR

2 %

ol

el
ojn

o

5 T

ko

X8l

97 ZAEFUTh 44 3

I
55
)

4

—

o

=

SALE et

?;51_

Ee A F okl A

g

A

o

il
il

o

=
=

WA gl

o

Hd, 8l

A5

A

o
Tor

=
=

4w AAYE, 2T

—

NI
ol

p—

N
o

N
BE

2egjar 7]7 0]

;OH
X7

3
el

ojn
mm
B
H

oz
W

A

_41_



Ay
EAAE W] FE oA Be BEF I sl & wiye &
4 93, AbskE wheS A Tt Zo] A7) 3 Atelrk ALYt Abg

.

2014 8¢

o 4 A

_42_






	Ⅰ. 서론
	Ⅱ. 재료 및 방법
	1. 실험재료 및 시료의 제조
	1.1. 재료 및 시료
	1.2. 토틸라용 쌀전병(tortilla type rice paper)의 제조

	2. 반응표면 분석 (Response Surface Methodology)
	3. 관능검사
	3.1. 첨가비율의 최적화를 위한 관능검사
	3.2. 소비자 기호도 조사(Consumer Acceptability Test)

	4. 일반성분 분석
	5. 단백질 품질 평가
	5.1. 단백질 소화율(in vitro)
	5.2. Trypsin 비소화성 물질(Trypsin


	Substrate, TIS)의  정량
	6. 탄수화물 소화율
	6.1. 전분 가수분해율 

	7. 통계분석

	Ⅲ. 실험결과 및 고찰
	1. 관능검사
	1.1. 첨가비율의 최적화를 위한 관능검사
	1.1.1. 경도(Hardness)
	1.1.2. 말림성(Rolling)
	1.1.3. 갈라지는 정도(Cleavage)
	1.1.4. 씹힘성(Chewiness)
	1.1.5. 전반적인 기호도(Overall acceptability)

	1.2. 관능검사 결과에 대한 반응표면분석
	1.2.1. 경도(Hardness)
	1.2.2. 말림성(Rolling)
	1.2.3. 갈라지는 정도(Cleavage)
	1.2.4. 씹힘성(Chewiness)
	1.2.5. 전반적인 기호도(Overall acceptability)

	1.3. 반응변수를 최대화하는 최적화 조건

	2. 토틸라의 소비자 기호도
	3. 쌀전병, 속재료의 일반성분과 단백질 품질
	3.1. 일반성분
	3.2. 단백질 품질
	3.2.1. 단백질 소화율(in vitro)
	3.2.2. Trypsin 비소화성 물질(Trypsin



	Substrate, TIS)
	3.3. 탄수화물 소화율

	Ⅳ. 요약 및 결론
	Ⅴ. 참고문헌


