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A study for development and shelf-life
of functional dietary tteok
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SUMMARY
(P &8 oFF)

I. Title
A study for development and shelf-life of functional dietary tteok

II. Goal and Importance of the research

Rice is a staple food of Koreans. Since it is the prime source of income for most farmers,
and since people feel that its self-sufficiency must be attained by all means, and since
people’s emotional attachment to rice is so strong that rice is nationally protected by
various means. However, the amount of its consumption is decreasing year after year in
disproportion to the growing rice stock in the warehouse. In order to solve this predicament,
various rice processing methods must be developed to produce new products of rice whereby
the augment of its consumption can be attained.

Tteok is one of the representative processed products of rice. It has, through the history,
become a pervasive and indigenous food item in Korea. However, due to the recent
Westernization of formal ceremonies and living style, Western cakes have become more
popular while tteok is losing its footing in our daily life.

One of the defects of tteok is the rapid retrogradation tendency of its starch ingredient so
that its surface becomes dry and hard and thus lose its freshness soon, which contributes to
the decrease of preference among young folks. To remedy this defect, various research
activities have been carried out, but so far no method or technique has been explored for
the longer preservation of tteok at the room temperature, except for the retort tteok.

The retort food is pasteurized at high temperature and high pressure with no sterilizing
agents nor food preservatives added, whereby it can be preserved for a longer period of
time at the room temperature, and at the same time the least deterioration of its nutrients
occurs. Besides, the retort food in a small container is handy to carry and transport. The
present research has two purposes: one is to introduce and develop the retort food
processing method into tteok products which can be preserved at least for three months at
the normal room temperature, and the other is to mass produce, popularize and globalize

tteok.



I. Research Contents and scope

1. Basic research for commercialization of retort tteok
1) Selection of the container and its lid material
2) Characteristics of the product according to the dextrinized degree of rice
3) Characteristics of the product according to the addition of the grapefruit seed extract
4) Characteristics of the product according to the addition of citrus acid
5) Characteristics of the product according to the addition of cowpeas
6) Characteristics of the product according to the addition of water
7) Characteristics of the product according to the thickness of the container
8) Characteristics of the product according to the addition of the gas at the time of gas
filling

9) Characteristics of the product according to the duration of the container heating.

2. The development of functional tteok for health and well-being

3. Production of the retort tteok for mass production
1) Measurement of moisture content of tteok
2) Measurement of heating time for sterilizer
3) Preservation of the retort tteok
4) Measurement of re-heating in the micro-oven
5) Change of quality of tteok after re-heating in the micro-oven
6) Change of quality of tteok after retorting
7) Survey on the preference of customers and cost-performance

8) Administrative procedure



IV. Results and their applications

1. Results of the research

A. Basic Research for the Commercialization of Retort Tteok

1) Polypropylene is chosen as a candidate of a container material, paying attention to its
size and thickness, and also paying attention to the measure by which the discoloring of
tteok can be prevented, since retort tteok is processed at high temperature and with high

pressure in the sterilizer for a prolonged period of time.

2) Inspection of quality of product for the optimal choice

A) Evaluations are conducted to obtain the characteristics of the retort tteok according
to the dextrinized degree of rice. It is found that the more dextrinized the rice is, the
more b-value which signifies yellowness is increased and the more savory the taste

becomes.

B) Evaluations are conducted when the citrus seed extract is added to tteok; the larger
the amount of the grapefuit seed extract is added, the more the a-value of redness
and b-value of yellowness are increased. Hardness of physical property is also

increased along with bitter and sour tastes of sensory properties.

C) Evaluations are conducted when citrus acid is added to tteok; The L-value of

lightness and sourness are increased.

D) Evaluations are conducted when the cowpeas are added to tteok; the more its share is
increased, the a-value of redness and the b-value of yellowness are increased, while

hardness is decreased. In a sensory test, the tenderness is found to increase.



E) Evaluations are carried out when moisture content is increased; the more moisture
content is increased, the more all two values, the L-value of lightness, and hardness,
are decreased. In the sensory test, it is pointed out that the color of tteok has
darkened.

F) Evaluations are carried out as to the thickness of the container. There occurs no

discernable changes of quality in tteok during the test.

) When evaluations are carried out to see whether gas content is influential to the quality of tteok,
there occurs no discernable change of tteok with respect to the test materials and preservation

duration.

H) Evaluations are carried out to see the effects on characteristics of tteok with regard
to heating time; the longer the heating time is, the more the a-value of redness and

the b-value of yellowness are increased, while the L-value of lightness is decreased.

B. Development of Functional Tteok for Well-being and Good Health

1) A survey was conducted to find out the preference degree of the newly developed retort
tteok with ten auxiliary materials added. In the sensory scale of 1 to 9 with the latter
for the most preferable response, the pumpkin (7.9) occupied the highest position,
followed by coffee (7.4), the strawberry (6.7), the ginseng (6.4) and the mugwort (6.3). In
reference to this result, these five most favored auxiliary materials were chosen for the

further research and concentrated effort to develop the final products.

C. Development of the retort tteok and its industralization process

1) Tests are conducted to five auxiliary materials——pumpkin, coffee, strawberry, ginseng and
mugwort-—to find out what effects would occur to the quality of tteok when water is
added to each of them gradually; it i1s found that when 45% of moisture is attained, they
become dampish and tasty. The more moisture content is increased, the more the a-value

of redness is increased, while its hardness, gumminess and chewiness are decreased.

,10,



2) Tests are conducted to find out the influence of the heating time to tteok with the five

3)

4)

5)

6)

major auxiliary materials——pumpkin, coffee, strawberry, ginseng and mugwort; the
moisture content affects no significant change to the quality of tteok despite the change
of heating duration. The a-value of redness and the b-value of yellowness are increased

and the hardness, gumminess and chewiness are increased, too.

Tests are conducted to find out the various aspects of preservation, the retort tteok
showed no discernable change in quality and color for 120 days; no germs nor microcosm
are detected. The tests show that retort tteok is safe to consume at least within 120

days from the time of its production.

Tests are conducted to find out whether there would occur any changes when the
heating of tteok is done in a micro-oven range; the longer the heating duration, the more
the L-value of lightness is decreased, while the a-value of redness is increased. At the
same time, hardness and gumminess and chewiness are decreased while its dampness is

decreased in the sensory test.

Tests are conducted to find out whether they would occur any change of tteok with
respect to the aftermath of re-heating in the micro-oven range; when exposed to the air
for an instant after the re-heating, the L-value of lightness is decreased in proportion to
the length of re—heating, while the a-value of redness and b-value of yellowness are
increased. At the same time, hardness, gumminess and chewiness are increased. In the

sensory test, the dampness is decreased while its hardness is increased.

Tests are conducted to compare traditionally made tteok with the retort ttoek to see
whether there is any difference between the two in terms of quality and color; it is
found that there isn't any distinct difference between the two in nutrients contents,

dampness, coloring, physical characteristics and sensory responses.

,11,



7) Preference of customers and cost-performance survey : As to the preference, 19.65% of
the surveyed responded 'most tasty’ and 42.23% answered 'tasty’. As to the optimal
price, the responses are divided between '1,500~2,000won’ and '2,000~2,500won’. 47.21%
favored the lower price category and 42.82% answered they could bear the higher price.
As to purchase intent, 14.37% responded 'most willing’ and 48.09%, ’willing’. This

amounts to that the 60% of the respondents are inclined to purchase the retort tteok.

8) Administrative procedure : A patent is granted

2. Suggestions: ways for the utilization of the retort tteok

The retort tteok can be preserved for three months by tiding over the difficulty of longer
preservation that has hindered the industrialization of the traditional tteok which must be
consumed immediately or in a short period of time. Due to its longer preservation
characteristics and its handiness to transport to anywhere, the retort tteok could be
consumed at any time and at almost any place where heating facilities are available. By
exhibiting this new product at fairs or expositions, we can introduce it to Japan, China and
American and export it to these countries, especially to Korean residents living in these and
other foreign countries. Through this kind of efforts, we may be able to show the merits

of Korean food to peoples all over the world.

,12,
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d= 1970 1980 1990 2000 2003

H 5 (%) 45.4 42.2 49.4 52.0 51.6

d= 1970 1975 1980 1985 1990 1995 2000 2004

2 2v) F(kg) 136.4 123.6 1324 1281 119.6 106.5 93.6 82.0
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F9 o183 FANAL AANEL $4S Ay ool kel zelngL BAE I

AY T+ ZgAAS A dow 3K &= AFoR CA~HE 2% quick serve meal,
Zg Y% &2 2 ready-to—eat food S°] U E3 dEZE AZe 7tHA AAd
oo gakgke Hd Frlela i FuAdEo

(2] @ ton)

T 1989 1990 1991 1992 1993
7+l 1,600 1,900 2,500 3,400 3,750
A7 1,000 1,200 2,100 2,900 9,9090
=5 185 400 1,250 1,660 1,300
vk dbz 3,580 3,490 3,660 3,130 3,220
25 A F 240 240 480 300 378
T 10,200 12,800 15,000 12,400 20,320
7] e} 21 210 510 920 1,009
Al 17,015 20,240 25,500 25,210 51,136
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M 2 & =Uel 7[sd e

Ofor

Y AEol 80%0ldS AAskE AFom tE AEds g sty WA o] A& o
E7153HA HE AXRGE A9 w3 (#1l, retrogradation)o} Lo w2 A3M@E )R <& &
Hol Axafj A geafqr &)l E7FestA He= b ol ¢S Bestr] ¢
A, Hol AdE A7 91 7l NS JAHIL Qo ofA 374 o] ] B
w 7lES AEEA Gt 7Y Af, AxT He AR Jy 2 F HERE A
Ho] F7|3F BESfo] AHdstetar vk Yy o] A Alxe Aats Eelste] Alxzegel 2
A A7l g2 dAe]l dth & AT Alxe AEs Al st AlxeAS dssta

w 7o o 7hske] He] &a1
AgAe] &S HESIAT AFAdZEolE H7F & dixTo HsiA He| iAo &
#7F =9 2 F arabic gum®] & 37} 7F¥ A3 carrageenan, guar gum O 2 & 37}

e
gumo] ¥ fdAd Ego] HE e T

e FESAE S EolF7] ol

s ¢ amylases A& AN VbR T o2 dextring i Emdolu wopd
e AGIFHFE WA Fo 2 WHY stailinge At £t} o] wWeol w3 E <
Ast= o WHO R Bacillus polymxa No. 26°] Aibst= AAE 333 [f-Amylases 9

of AzAl Frbeksdvh. 1 A3 40X A =57 dAlE e &l & 5 A0

o?..L

Sh

thool@f B ARASES BAE ool BAHOE W AAE AT & Yo} wo

= =
AzA AR Apze] AAERAR s 2A70] ok "ojXE Aol EAZF Hw 3
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7h ool 5 L UEEE 39-x kRS sFEAE A3 AZEF7] 15mme F$ 120TolA 5

2 9 S Az EFE BRe] A FARGI A5 Ao vhehyh

U 729 5 dEEE 393 Jhde] A4 AddE 120CeA 2470 Atk 120T A 30
]_

B2 A9 a4#s gEEZE 39% 7S A3 3e(35:10)ol A 2z 570 2@ 3747k
of I= pH, acid, Mz, &v]o|A] F&e Walglo] ks om, 120TCAA 24837 7}

ke
o
A A Tt 2 AY R ATAE A3, ARV T kA= ol de] flth

R

b 5 dEZE 99X o A8 W

o

7tE 2o 7HE Adate] 37C, 24Y BES
A3 B FA 7S Bacillus coagulans©] 12 800g T AdA = 115TolA 19.8, 120TC ol
A= 1824, 125TelA 15179 HEZE Ato] 9ste] o5 Al 3] AREE I 27)
Aol 7t RE Fom FHo WIS Wolx gokth. Aol dig dAAI 105T, 40
i, 110TC, 254, 120, 16% Arsh g9 ol ZAvE+ tx=74(85C, 309 deae)et &
& AEG oy 2hd BEVIZE T F-ste] W o] Zel Mlgke] 110T, 4021k, 115C, 30

FHUEEE Ay g BfshA] edgkont H2 st

ML

2. YEZE vt

ZhpETF 0 AFel A= 122°C, 3023 FEERAM Al 10/geldt® Ho Alit2 AREEH 3
0T, 309 Folf e S7hehA & she] Wste gloh Zefu ofax o= ot dwol
wlom g7)o jro] HAsh= Aol whe] gdo] EojA 7] ol k= uEal itk

v B 29S8 nylon(15mm)/5<F polypropylene(60um) ] E A 5o Hol W& T 115C, 50
E YEZE A3k u AR 5o Adgs Y 1g D 107 o)dte]ar Ao 19/1YE BnE
g T Mlet2 10/golst= Aw|, o#, BT Fostithal B isksd
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L &7 % 9= 44

7F &7] T

|7 (tray)ell 271FE5 @1 2% 3 T HEEENTFIV|E gUtsteE HFoA AV A

oA wel wwlel AekA s WAbol U, dE2E At
Q- tom ol Hol A4 vehith old BAIE e & gowmA AAlgo
_1__7.‘__

Az AAsA

©
>
f
rlo
f
ol
o

Table 4. £7](tray) 7N

T Yy &
& = 2AL G, 1HA 8
|71 A7) Z 1lcm, %°] 25cm
£7] FA 1.0mm
471 gzl
PP(polypropylene) /
<71 A4
EVOH(polyethylene vinyle alcohol) / PP(polypropylene)
A AT 2E d&go] glv FAEFZAZR O
471 A4 &4 ZyzzdAA(PP) Y FAE tEdEow
ThEojx o s1-231%bol A <k s},
Y T 120g
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o =did - Al S ERAD A

rluEol bestn BEAS Qs dEZEAFD AP Badeyel we v PP

3T [e]
A S Fe5 3L

=2 o] g3t} 7jE-o] Ha g Easy Peelable LidE AFg£3le] Auv| RS A
oFsl

Table 5. gl= A&

==

=
<) ar

A A

2] =(Lid)

NY(nylon) / EVOH(polyethylene vinyle alcohol) / EPL(easy peelable lid)

. 247 A

Zn Aol gl o FESH] 918

CAEANE S oMARY AojE Hi AdE oxe
Azre gt nEse e Axes] S8 4
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D) HAEZE ¥ Ax

YJEZE ¥ A X Table 63 Zt}),

Table 6. HIEEZE 9 Az

A 1 R

Aol AbgE W S A A :
Aste] AFA L] 28 £Fe] F& Fof 8AES FHEGA

@A 2| AVHE Az

TR &S oA 33 FASte] 3023 AA EVE A A,
a1 FAE Aol 1%el dlEsts Aa(95% A HE)S HItete], &
2™ (Roller Mill, Kyung Chang Machinery, Korea)d} *3j7]
(Kyung Chang Precision, Korea)& ©]-&3to] Z+7z; 134 &3t
& thA] 20mesh A& | A (Standard Testing Sieve, Chung Gye
Sang Gong Sa., Korea)ol Wj#lth.

AEE FEgEe] s FES W7kskel, Al(14mesh)

&
k3
o Wy F4 1.0mm &7]1(AMZ : 3 polypropylene)ol 120gX

Al (HyperVac Packaging M/C, Korea)
2 7F2=(CO2N2=50:5 g = Y=iddFE A, A Aeasy

$7]
A
peelable lid)E 4 %3} At

JEEE
WE3 872 g EZE AH7 i . .
G 5 A3t oA ] ] oﬂE ](Wo_o Sung Machinery Co., Ltd.,
o Korea)oll Al 120C ol Al 223F A3t S) o
94 6 4% Age 0Y, 150:1, SOE;} 459 60, 754, 90¢, 105, 120¢ =
0
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2) 2¥=A

b A 8 F gl w

A 1= Ayl el Y As A4S skt 583 ddd 34 7I(Woo Sung

ru

Machinery Co., Ltd,, Korea)oll &S Y3 883t T4 & A& wEste gA3] A3y 54

A 19 & A RS 33 FAlstel =R =5 A7 0%, 1%, 2%, 3%, 4%°l @l

FteE AHEFAFE 2 (DF-100, Grapefruit Seed Extract, Brazi)S ¥ il 8A13F =33 3 o7
20]8te] WMo R ARE A%

o) AR Hobel wE FE 54

WA 19 & SR s 33 FAlste] T 2 A4 0%, 1%, 2%, 3%, 4%l S
I3t 7+ AAH(Citric Acid, Extra Pure, Duksan Pure Chemical Co., Ltd., Korea)S % il 8A]7F
13 5, @A 20]5te] W OoR AlRE A ZstelH

4
jut
=

) TR Aokl me Fd 54

FR(EWAHE SRTAL 3 B Bl A AT §, Aol hdd] AAHL ¢
Eol g w7hA FAlEte, 3021t Al e B718 AAz e, A7
A7) vhgto s e, ZejdelA 18] st A(ldmesh)el We EF7FFE Evlskach
Al 2014 A7 ATERl Zh2E 0%, 10%, 20%, 30%, 40%°] &

(I4mesh)ell W&l -, @A 3o]ste] WP o2 AgE Axst3Ah

>

vh Hol ArbEE FE G

2

| we F4 54

WA 2004 ARG BT FRE ZAs] MFR BT FRol 247 35%, 40%, 45%
7 NES A4 Be Fe AT F ANFE MEeel 42e Aldmeshol W T wA) 3
oste Wpoz ARE Azt
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vh) 871 FAd nE F4d 54
@A 34 A 180mm, =] 50mm<s! €7]¢ FAE 27 1.0mm, 1.3mm, 1.6mm=z= 3}

Al 4olste] WRlow A RE Az

Ab) Z=HA] b9 v g E =H EA
GA 4o A E7bze] H] L (COxN)ol ZHzE 50:50, 40:60, 30:700] HEE 7pA2 ZAd &

Wyl Wil solate] WHow ARE XY

of) BEZE 27| 7tAA|zbe] w2 EA EA
G Bol A BabirAlzbe] 7b7Zh 208, 228, 248, 263, 2%, 30%o] HEE ahste] AR

Az 5k e

Ll

Ao AR Z 8 AL 24 =243 A5AAE 98, 72+ ARE A Ao 90x7t

hesha, 1087 Aeol wAse] Eulaisith VAR P AAAAANA e e A

NBE 3g7tE [AFH e &g A4E =4 7] (Infrared Moisture Determination Balance FD-240,

Kett Electric Lab., Japan)ol A A&l @ 7} 33 wtiEsle] $8S =Hs & JFzks a9k
) A

15433 = Al (Spectrophotometer CM-3500d, Minolta Co., Ltd., Japan)Z AFE, " =(L7
lightness), @M% (agk, redness), FM=(b3k, yellowness)E Alad@ 7} 33 whEalo] =A43t

F PEae T,
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3

Z A (adhesiveness), &r#

ANRE 729 AZ7F 27 5em7t HEE A2 F ) Texture Analyser(TA-XT2i,
=

T
A (chewiness)S Al2E=E ZF 33

Fol 314 (hardness),
A3

=73
=48
Stable Micro Systems Co., UK)Z o] &3
(springiness), 2% Al (cohesiveness), 7 A (gumminess),
Wt 4% & BEge TohA.
Instrumental condition of texture analyzer
Sample height 1.7mm
Probe D 20.0mm
L 35.0mm
Test speed 1.0mm/s
5.0mm/s
1.0mm/s
20g
1.0sec
30% of sample thickness

Pre test speed
Post test speed
Trigger type auto

Time
Compression

blenderol A 2 w3}
r, Difco™, USA)¢} EMB

77t ww

4

BBL™, USA)el
A

3

Al 10g¥ Bt 90mlS v (Whirl-Pake, NASCO, USA)el| o}
o

2}) v A EHAF
o 3]43%k t}3, PCAWIA|(Plate Count Agar Standard Methods Aga
v %] (Eosin Methylene Blue Agar Modified(Holt-Harris& Teague),

stk PCAWMIAl = 27|44, EMBUIA = gl 5%

¥l PCAWI A9} EMBW A= 35T incubatoroll A 2447t ®j
A=

,29,
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o
Ads F

Ao Z ALESATE 84 o]
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nh) 25 AL

Az A7IzE

g3 1080 FAE BEAAACHFTAESAATL AT
ADe dgon 74 FEHAEYS ogIgom, AR UFEE AST A4
& QA Tob A%k 2ol A5

4) A= SAAE
SAS(Statistical Analysis System) program< ©] &3}

7} Duncan’s multiple range
test= 7} AR Fte] FoAE 5% FoolA A

=3t A
v A3
1) A3t @ & ALgdd & #4854
7
d2Ed(dextrin)> ARt ol 57| fa, &7 ZEY G| BES Qe FoR
dHA otk 48t @ AS ol&std FEES A A Fig. 139 2o A 0¥ 4¢
4317~4334% 2 A7 7Fe F9xats=

iAo A7 1590l = 43.99~44.04% =
Aol mE ol el Apol= gl

R} F7hE

,30,
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o
1 436 - — 8=
IH —— 1682
{ =
F w34 | —e— 245
—X— 328
432 -
43
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Fig. 1 5435k Akl B2 "o AF F 53

Any

W] M= Fig. 2~49 2tk A% 049 4% 543 A7to]

i

A3 @ &S ol &3 W
Aold+5 W (Lgh lightness)7F WolA= AaS Bl 04 16274 = 82.92~84.58
2 oAl Aol7b gl ot 2483 3282 ZH2F 7013, 51.23% A<l Aol 7b vEbRkH 8
TE AZA7|7T ok F W3S Bolx ¥kt A MR (agk, redness)E A 0o izl 07

S Hol] 03308 7HE WA yEytom, 8%, 168 = FolH 9 Aol= gllont 24%

2 391, 2% 77602 5438} A te] AodgE ALYt fFoHor Frbsk e AT
o] A¥ggFE wHgt FI7FE HIASY FAHQ Aol YERUA skt A E (b
yellowness)2] A$-= T3t Alte] Aojd4E FrlslslEd 08, 8%, 1682 F943 Aol
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W = (L%, lightness)
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21 r
20
19
=
18 - —— 0=
T 17 ¢ —a— 162
o0 —o— 245
16 —X—328
15
14
13
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ME71ZHd)

Fig. 4. 243} Aol & Ho A% T FA=(bg, yellowness)

T3 | S olgd e HY =4 Figo 5~10% #u 249 54 T dx
(hardness)> A7 049 4% 0#(1204.12)< 8#(1466.26)< 163 (1653.46)< 24 (1841.72) =2
2 A Jeisen 2% SAse &S ogste] whe W2 118852 0% =AHZ ASEUE

4

G e B3 AdanAde 4 AlsEEE A 15Y7AE SUFekE e O o 2 Aol &
Holx = &t} HFAl(adhesiveness)= 32%(-16.71)< 24%(-26.01)< 16%(-46.03)< 8%
(-61.18)<  0&(-7919 o= YEyorw, AA 0dd == Ad(springiness)¥d A

(cohesiveness)= Al &l W& Afol7k A ow, A %ol & WstE Holx] ol 1209 &<t Al
P el 2 "o @EAdy FPALS AL eS¢ F Aok HA (gumminess)
324 (714.12)< 0+(785.45)< 8+(1032.54)< 164-(1249.84)< 24+%(1656.07) =22 =4 YES o
Angds vz 2 A% 159704 = S7sti e O Foe & Aol& HolX = FUTh A
314 (chewiness)2 A% 0¥l 32F(605.0)< 0(674.6)< 84(940.6)< 16+(1140.9)< 24++(1582.3)
To w2 Yy, At Fake] vk AA7|ite] AadasE gl Sk AT
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Fig. 5. 343} A7t mE "9 A4 & 7434 (hardness)
0.00
60 75 90 105 120
-10.00
-20.00
-30.00 .~ 0=
0 -40.00 —|— 87
& —a— 168
I+ —50.00 | o1
-60.00 I —e—%x
~70.00
-80.00
—90.00 -
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Fig. 8. A3} Ao & "o A 5 &34 (cohesiveness)
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th 3F ek 328 34 A7l Wo] 55 Ekal, Aol ARFFE o] At ¥
FEHES 16 243t A7 ol 430% FoAom M B dEsten A mE 79
1= Bolx skth "ol 732 3438 Azto] A4 FolHow Frbste, 328 &
43k Azl "ol 552 7MY = BIFERAL Aol wmE FolAQd Aels HolA ¢t =4

s e 8~16% Ael7h 744 Faitt.

2
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-
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Table 7. 43} A Ztel] W& Ho A% T A HA

A 2471712
0 15 30 45 60 75 90 105 120
0% | 157 | c16® | 92 | AP | AR | AR gt | o7t | o6t
Q| 25" | 924t | o7t | do5h | Y25t | 30t | <32t | 933t | 29t
A 168 | "36" | 35 | <36 | 35 | 7% | <36t | "38% | 40t | 32°
4% | P44t | Pae | Pagh | P46 | Pa7h | P45t | P47t | P49% | P46t
PR BeM | w8t | w2 | 1M | 1M | 600 | 62% | 6.3% | %6.0°
0% | 21 | %20 | 1.8t | 6t | et | 450 | et | a5t | Y14t
g | 26" | 923" | 920t | 99t | 21t | <21t o ‘1.9* | 2.0t
3 168 | "4.0% | 93.3% | B0%¢ | 9% | 26 | 26 | 24P | 22” | <21
247 | Pg7h | P45 | P4 ABC | by gABC | b3 GABCD | b3 GBCD | b3 5D | b3 gCD | b3 oD
3| 55 | A58t | 7B | i5EAB | a5 288 | a5 AR |y gAB 1 aysB ) Ay gAB
0% | P2.7% | P27t | gt | o7t | o7t | P25t | 2t | P25t | Past
. SE | gt | b3gh | bz gh | abggh | abggh | aggh | by gh | aggh | ag A
e
T;jt 168 | 43" | 428 ayh g1t |0t | f39% | 0% | "38h | "39°
. 247 | P30% | Pe2gt | 29t | 29t | P30% | P29 | 31t | P30% | P31t
28| P26% | 25 | P24t | P25t | P25t | P23t | P23t | 22f | 22t
0% | P27% | Y23 | 2% | 94 | 95t | 27t | 93 | 22t | 23
Q1 | P29M | it | ci2pt | it | cdo7h | 29t | st | Y28t | 26t
T
e 168 | "32% | <33 | *35" | P36" | P36t | 33 | 35 | 34 | 350
. 247 | PgqA | P42t | Pa1t | Paah | P44t | P42% | P46t | PA7t | P46t
PR | 55 | w7 | B3t | B5Y | B2t | B2t | B8t | B | Bet

Dabed means in a column followed by different superscripts are significantly different(p<0.05) by

Duncan's multiple range test.
2ABCD means in a row preceded by different superscripts are significantly different(p<0.05)

by Duncan's multiple range test.
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WA SR A ABEAFERS Ak 2 AT Fig 12~Ush 2R A¥EAFEE A
ol FABSE YRE Fastel A 099 A RERTI URE S B, 4% B
=

AE7F 76512 7HE WA dEs. A7 5ok T AsEAFEEC] Wb AR B

A AEERAFEE 4% H7E AJ87F 21728 7V =9E)
o7

of A W Ao ARHL AFrIde] ARTFE FARE tha gast: 4FL wyvh
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Fig. 12. Ae3AFE= A7l W "o A% T HE(Lg, lightness)
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Fig. 14. A3 AFE= A7l wE "o A% T &4 =(bdk, yellowness)

,41,



0

ati

i

Fig. 15~202 f{& 3 Al #A5F#

sOo

0%< 1%< 2%< 3%< 4%

]
=

BRI 09%< 1%< 2%< 3%<

o,

W G717 1598 7A & A

B8 4 i

7}&
4%

o

o fz7rt A 3A v

2~
RS

o))

Al

ok

Fol7b glghem A7

Z

BER

o
T

ol A

—— 0%

—— 1%

—A— 2%

—— 3%

—X— 4%

6500

4500 [

0

M 3500 -

[\

500

15 30 45 60 75 90 105 120

0

MNE7|ZHY)

w o] A4 F 7114 (hardness)

=
i

bl w

28

F4

a

Fig. 15. #t

,42,



0
0 15 30 45 60 75 90 105 120

_20 [

—40 —— 0%
0 —— 1%
K —60 —A— 2%
I+ —— 3%

80 —X—4%

=100 |-

-120 -

Fig. 16. A4 FAF=E H7t wE He] A% F F24 (adhesiveness)
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Fig. 17. A5 ZAFEE H7Fd W& "o A% 5 w2 Al (springiness)
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Fig. 18. A4 5 EAF5E H 7l w2 "o A% 5 2 Al (cohesiveness)
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Fig. 20. A5 Z2AF&E H7ld W& 99 AF 5 43 A (chewiness)

2h) nAE
5

b AFF wE ARdA #Fo| A B

REs pul

N
N
%
32
o

wh B AL

HE F3 A AgFEAFEEC] HbE AR #FAANE Table 8% o M A% 049
A5 0%< 1%< 2%< 3%< 4% w£Oo 2 AFTAFEE] HIlHol F/NHEFE =4 HUHEA
om AR7IZre] AATFE ta PFadhe AFS BHAou FoH xolE HolA] erogrh
e AF 0¥ A9 0%< 1%< 2%< 3%< 4% wOo 7 AFEAFEE H7lwko] Frhets

= BrER e AeFAFEE 4% A Al;é;—t— AF71 et SUbete BEFE B
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Dab,c,d

means in a column followed by different superscripts are significantly different(p<0.05) by
Duncan's multiple range test.
2ABLD means in a row preceded by different superscripts are significantly different(p<0.05) by

Duncan's multiple range test.
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T;jt 206 | *314 ®33h  agpA sy ahgeh aggA agpf agph abgyA
o 3% | *34% 38 39% 40 38t "9t M2t B 38t
4% | %39 M1t Mt 43t 41t 41t 44t 38t B9t
0% | <1.3% a7t a8t dgt 20t 90 200 a8t 99t
1% | 1.9 P32* 37t 34 34% 354 40t P34% 350
Algr 206 | P41t w43t et beqqt o byt beg gt beggh mby b bey 3A
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Dab,cd

means in a column followed by different superscripts are significantly different(p<0.05) by
Duncan's multiple range test.
24 means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.

,54,



o,

4) FHIFF Aok wE 42 =

7 G

TS Abete] Az Hel s SAT A Fig. 319 2k A% 0d 9] B 4317

~4326% % A& 7Fe] o A9l Aol HolA ¢ka A 15U o= 43.98~44.04% <F7H

443 ¢

A e 2

X = ——

439 I N XK Y
437t 0%
IS
I 435 |- —=—10%
ol —&— 20%
I||'J 433 [ _._30%
* a1 ﬁ —X— 40%

429 t

427 F

425

0 15 30 45 60 75 90 105 120
X &7|ZH )

Fig. 31. %715 #7lo] we He) 4%

o
&
M

,55,

=
[e)

7}



L) A

EH7EFE H7bske] RbE WOl A== Fig 32~349F 2uh A% 049 45 WEe o
7} 84.58% EA JEhg o, TR ] SRS fastddth. AR E A 04l o
o] -0.37, BH-IIFE 40% e He] F$ 1.84%
wol AL A 0ol thxato]l 1581, 40% FH7bto]l 177602 FR A7 e FItEFEE F7)

shglow, 44713k dold5% freldow sk

H

o
u]

82
0 15 30 45 60 75 90 105 120
ME7|2He)

Fig. 32. $5F7FF 7ol wa "o A% T §X=(L3, lightness)

,56,



2.50 1

2.00

. W

4 100 7././././I-—-I_H_.

K 050

0.00 ‘

-0.50 r

-1.00 -

—— 0%

——10%
—a— 20%
—— 30%
—X— 40%

13

0 15 30 45 60 75 90

Fig. 34. =57}

=
-

ME7|ZHY)

Arkel w2 wel 4%

,57,

==

5

105 120

A M % (agk, redness)

—— 0%

—— 10%
—Aa— 20%
—— 30%
—X—40%

yellowness)



N
-

TRIIEE Hbsle] whE Wo BA LS Fig. 35~40% 2o B4 54 T duye R
F HTbEe] FAESFE AAst A 0¥ A9 dE2T1204D7F thE AlE HE b =
A dehgon A 15474 F713 & 2 Fol= mnakA Frbske Aol A 0ol

Z77F 7919, H7F7F -354~-28452 SHILE HUUF TR folHow

1=}
o
Sgkth 41599 FOH0R Aadte 4 By O F ot WrkE AolF mold g

of Aol AlmE=E 3u] F7F s en 1 o]Foi= WHUE AolE Holx ) I A
0dol dx=77F 6742 714 =A YErWa, 55 7FFE 40% H7Esk AJE57F 31322 {94
o2 v s yehlon AHA7|te] AgdesE F7ks

4000
3500 [
3000 [
—— 0%
:IE-(|) 2500 10%
& o000 - —a— 20%
—— 30%
1500 |- —X—40%
1000
500

0 15 30 45 60 75 90 105 120
ME7IZHE)

Fig. 35. 571F 7ol w& 99 4% & 7314 (hardness)

,58,



20
KM

iy

[ I
/5 o

45 60 75 9% 106

—— 0%

—— 10%
—a—20%
—— 30%
—X—40%

Fig. 36. 5-71F 7ol & "ol 4% & H 2 (adhesiveness)

0.99 r

—— 0%

—— 10%
—Aa— 20%
—— 30%
—X—40%

0.90

0O 15 30 45 60 75 90 105 120

Fig. 37. 547}

=
-

MEI|ZHe)

Arhel we we A F

,59,

el2 A (springiness)



080
078
w 076 ——0%
RI —m—10%
s —a— 20%
' ——30%
—X—40%
072
0.70

0O 15 30 45 60 75 90 105 120
ME7|ZHe)

Fig. 38. 577 7ol & "ol 44 F 834 (cohesiveness)

3000
2500
2000 —— 0%
X0 —a—10%
! —&— 20%
1500 ——30%
—X—40%

1000

500
0O 15 30 45 60 75 90 105 120
ME71ZHE)

Fig. 39. 55715 7ol w2 9o A% & A4 (gumminess)

,60,



—— 0%

—— 10%
—— 20%
—— 30%
—X— 40%

0O 15 30 45 60 75 90 105 120
ME7|1ZHY)

Fig. 40. 55717 7o W& 9o A% % A3 (chewiness)

1204 A% @ BE AN T FHE B S gk

o

o] I5HA= Table 103 2t} &587HF 40%E 3713

F7)17ke] AREFE Alg e due Aol

g
lo,
=
o
=
—
fru
N
N
N,
N,
Ol
ol
A
o,
N
N
Hoog
2
o
=)
2

¢

==

Holx gttt & LI FFIHFE 40%H7Fe Ho] 448 wo] HUFE AN, ATt
TH o er ol Fafes & Aok "o FEHEES A 02l 02%(3.0)< 10%(3.4)

< 20%(3.7)< 30%(3.9)< 40%(4.4) o= FHILF UMl S E fFoH 0w FUke S
M 1209 A7t St oo go] e A 0ol o] 2.7= 7t
=/ WERY 40% 3 7H o] - 492 dER T A

A2l mE fol Mol Aol UEhbA eith FRAF Se] 2ue 40%E W7He 9o

B35 282 7 =A dErw

r lil
)
ES

I
f
o
X
50
%0

Lll-r

A dolom Z=XHIE HrlegFo] Z=U)ESg

m

,61,



Table 10. F7HF H7lel W& 9o A% 5 As3A
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means in a column followed by different superscripts are significantly different(p<0.05) by
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Duncan's multiple range test.
2ABC means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
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45% | “38%  "38h 38t 36t 36 37 39t 38t 37t
3% | “22% 2% e P13 13t m4® o 1 b 2t
5F 40% | 25 f26h  3AB mgfABC Ay gBC ) gABC Ay gBC oy gBC Ay 4©
45% | 2.3 w4t A ghBC W gBe st m et 3¢ f13¢ Ase
3% | P12t a3t oa3r a3t a4t a5t st a5t a4t
2R |40% | "24% P25t Pash oA P3oh P3oh P3gA P3gh P3of
45% | *43% 45t et 48t gt et ugt Tt et
3% | “3.14  33% w9t pgh w3t apgh w5t aggh st
Aok 40% | *2.6M  f3.0% 7P agpAB abgqAB ag pAB abg oAB abp AR ag 1B
45% | *21% 25t 2% f2h o3t et P20t P1gh M9t
Dabe  eans in a column followed by different superscripts are significantly different(p<0.05) by

Duncan's multiple range test.
2ABC means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
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Table 12. €7] FA W& "o A4 F HsHAF

A7)
0 15 30 45 60 75 90 105 120

ol

7heE| AR

1.0mm | V3.0 | %314 | 31 | 31" | #32% | 2% | 31* | %317 | %314

A 1.3mm | 23.0% | 231* | 3814 | %30* | 314 | 31 | 31* | 1A | 31t

16mm | 2314 | 231* | %30 | %31 | 31t | #31A | 31t | *wah | 3t

1.0mm | *3.0% | °32% | *31% | #31* | 314 | 231 | °30* | *3.1* | 318

o 1.3mm | %324 | ®32% | 2324 | %30* | 314 | 30" | °32% | 314 | 328
16mm| 23.0% | 231* | %3814 | 230* | 3.0% | 31 | °30% | %32 | 31t
10mm | 2324 | 232% | 327 | 832f | a33h | a33Ah | agof | aggh | agoh

Hea]e
1.3mm | *32% | °33% | 324 | 833% | 2334 | 8a33% | a39% | a33A | agoA
zé =
16mm | 2324 | 232% | 2324 | 833% | 394 | a3oA | aggd | agoA | agoh
10mm | 2314 | 231 | *3.0* | 831" | 31f | 2327 | 31t | 232h | 3ot
SRk
1.3mm | *32% | 31% | *3.0* | ®3.0% | 32% | ®32% | 31* | #o0* | *30°
zé =

16mm| 23.0% | °31* | 314 | %31 | 314 | 231 | °31* | 314 | 31t

Daeans in a column followed by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
2)Ameans in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
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Table 13. 4 A £7F20]&(COxNy)oll wE Heol A F AFHA
I A7)
\07 o
0 15 30 45 60 75 90 105 120
50:50 [*V3.08Y @31 831A a39A dg39h agoA agqA aggA aggA
A 40:60| *3.0% %314 832% a3 azoA agoA agqA agoA agod
30:70| *3.0% 314 830% 31t a31A a3t a3qA a3 ag A
50:50| *3.0%  *32%  ®31* 31t #31A 314 A0t w31t 31t
o 40:60| *3.2% 334 a3of a3 agqA aggh agoA agqA agod
30:70| %3.0°  *31A 831 30t 23oh 231t 3o w32t gt
50:50| *3.3% 324 a3 agoA aggA aggA agoA aggA agod
ey e AT 4060 320 #8334 3ot a33h  ag3h aggh agoh aggh agoh
30:70| *3.1%  *32%  831* g3t a31A agofh a3gh agoA Az A
50:50| #3.3% 2314 830%  ag9t agoh agoh agqA agoA agod
T4 AR [40:60] %32 314 *30*  f30%  33*  a33%  a31h Aot 30t
30:70| *3.0% 314 833% gyt a3qA ag3fh a3 qA agqA agg4a

Da

multiple range test.

2)A

means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
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means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's



Q) HEZE A7) 7t s 4 EA

7
AESE 7] AN we FRe) 34 A= Fig 719 2tk A% 099 4§ 4%

_},:
7hERE AR 4326% % 7HE wA JEREem, 2289 268 7HES Als7t 4313%2 7HE B

A vebsth 25 A5 ko] o)l Apol= gllen AR 15dol= oft S7HE & A A

44.4 -
442
v -
L + +%"’ ' -+
9 a4 + §¥ +>=+ "‘\I —o— 202
~ |=]
%0 438 - —— 225
ol —A— 245
436 | —e— 262
<k
—X—282
43.4 —+— 308
43.2 i
43 :

0 15 30 45 60 75 90 105 120
ME712H )

of
4
M

Fig. 71. 9l E2E 23t7] 7FE A 7bol] wE wo A%

,87,



W) A

7L

30

o A%

Ool

=

A

]

o HEE=

=

HEZE 7] 7FEAZ & M= Fig, 72~74¢F

=5 = vEisem A7 St

Qo] AL 208 2B 2R 268 28%< 30

14 0

A

)

ol

)

~
Njo

4

ol

B5

el

wmo

)

——202

—— 222

=
[Le

—a—24

—eo— 262
_x —

282
—+—308

X —x—X

X~

t—t 4

+—

o0

15 30 45 60 75 90 105 120

0

)

ol
=

M E712H(

Fig. 72. 9l E2E At7] 7FE A Zbe] M2 "o A% & 3 E(L3, lightness)

,88,



H

E=

=i

W 45
14
13

12

Fig. 74. Bl E2E 23t7] 71EA|7be] & "o A%

1.0

0.8

0.6

0.4

0.2

0.0

+/+/

X —XK—K—X—x

et ——t

—e— 208
—a— 0=
—a— 248
—o— 262
—x—282
——302

—— 202
—a— 225
—A— 242
—o— 262
—X—28&
—+—30&

0

15 30 45 60 75 90
ME712H )

105 120

,89,

of¥
o
,
H

=

7k, redness)

, yellowness)



749 20E< 22H< 4R 68 288 308 o2 JFAAe] BEFE WA YEhgen A
G713 154 A7A @A S AAaFTS Holtprt olF e Wste WHeolA skt @At &
12 el §F9A Aol gllom A7) <t wng F7t
E Bk #2490 AP8e ARl oA E A vEdon A7 159K 7kA] A A

3] S7Fek T ol % FEld sk Holx &

N,
oX,
rlo
2
N,
o
4
Lo
n
o
i
rln
>

5000

4500 |-

4000 -

3500 —— 20z
30 3000 | ——2e
B —a— 24
"l 2500 )

2000 - —x— 28

1500 F —— 302

1000 F

500

O 15 30 4 60 75 9 105 120

Fig. 75. Sl E2E 2 3t7] 7FEA 7k W& wWeo] A% 5 7314 (hardness)

,90,



0
0 15 30 45 60 75 90 105 120
_20 L
-40 *
——20%
<0 —a— 227
Moo —e— 2%
—X—26%
—80 1 —Xx—28&
—+—30&
X
-100 J
+
-120 -

ME71ZHY)

Fig. 76. 9l EE2E 23t7] 7FEA gk W& W A4 = R4 (adhesiveness)

0.98 r
0.96
——202
<0 —— 227
—e— 262
—Xx—288
0.92 r —+— 302
0.90

0 15 30 45 60 75 90 105 120
ME712Hd)

Fig. 77. I E2E A5t7] 719 A|7bel] & Wl A% & &= A (springiness)

,91,



0.80

0.78 |

—— 202
—a— 208
—A— 242
—o— 262
—X—28&
—+—30&

0.76 |

0.74 | X

0.72

0.70
0 15 30 45 60 75 90 105 120
ME7|12H )

Fig. 78. JlE2E 27 7] 7FE A7 W& "o A% F 2-FH Al (cohesiveness)

4000 -
3500 -
3000 |- e
2500 - =228
20 —a— e
o000 | —o— 262
—X— 288
1500 —+— 302
1000
500

0 15 30 45 60 75 90 105 120
ME7|1ZHL)

Fig. 79. Bl E2E A4t7] 7 A7t w2 o] A% F 77 (gumminess)

,92,



B N K B B ON Mmoo
LB R .o L F ] W
T Tow Mo T
= Mg oo o o
B I -
= M o= X
2 o FE A e
; o o ®ow o M T
° W o = < 5
- I I ST
g S = N g O
£ D - ol
%o qu B ol oy Boq
= - R HA_I = N ™o
= T 58 2
ce ay N h oF Y UHOT_ v e =
5o
W T o ML IR I .
LQLYITLEIR i) oo i 5 T
o s . d.ﬂ il R Oﬁ o f .7| :ﬂ 0
_ ~ TN E g N kS TR
T < ) . Mooy EE R
& % g m AT T
] @ < = o T 3
: -~ SeTLETT Sy
. g p#me TE LD
o =3 HOm | N n_nuw i
8 = = Ao B
- _ iy VI s
o =~ T e T ook T
B 7' &a ~ o0 N X =K o
w5 X <" S B D
| m\ @E 50 bo Vi ~ ﬂ n_i ~5 ﬂﬂ_
= —_ o ¢ -
o ~ WO e NP5
8~ cl S Moo 2
L N =g > 3
- 20 ~ _,E Et <f ﬂma ~, _;Io,ﬂ :,L 1__/I
S x B -~ T o o= T TEaR
i 2 X N ~ TR o
3 o T 5 M N £
| | iz ~ T 3T B e
© il < < o o 2w
o < T o N oT TR
| I B N ~ ~ N
- y 8 @ NN
| | 5 = hrilh ~ N N o Jl
| | 0 —
| | , o N oy~ A 7 N ™
& 3 8 8 8 8 8 8 . 5 S Egs T LB
5 8§ 2 8 5 T ® IR T
SRR 3 el = g Hom T g %R
= N T ~®F &0 P
=N pdT R DR TK
- FrrprZR RS
< 5 ~ wﬁ == W o o
m HOW oo oy R KON

,93,



O

A

Table 14. I EZE 2H7] 7FG A 7o) wWE wWo] 4 ZF 5 dA}

B7hgE | AR

0 15 30 45 60 75 90 105 120
0% | PV 7AY  bo A bogh aggh cggh by gh bogh egph 1318

208 | P304 Azt PgoA agof beggA abg g bggA beggA o aggh
24% | ®31A abgoh bggA aggf abeg A abg A abggA beg YA aggh

4 268 | 324 w3yt gsh aggh Ay gh oAb gh abggh Ay gA aggA
287 | g gh  abggA oAb ghaggh by gh oAbz ghabggh by ph Az gh

308 | 41t 2t m2h o m2h gt 3t et ys5t ygh

208 | "29% M09h gt mgh mgh gt mgh ot gt

228 | "30%  130% 29 w9t o9 a9t w9t apgh a9t

] 4% | *30% 1% 30*  f30%  30Y 30 f30% 9% “30%
N 268 | "32% 31t 30t w1t 31 e300t "3 30t 3t
28% | "33% 3% agqA agofh agoA aggA agoA agoA agod

308 | “34%  33% 32t m33h ag3h agoh AggA agoh g g

208 | 1% Mah M2t w3t g3t oyt st o y2h o oyt

28| 0% 00 M2h 0 M2h Pt moh M a1t gt
Pl | 248 | *39%  39% 41t M0b 40% "39%  39Y 38t P39t
Hw |26 | 39  f39% 41t 0t P39t 3gt m7h 3gh w3t

28% | f37% 437t a3t w7t gt a3t a3st aggh o agsh
30% | "35% %35% 35t a5t P3gh o aggt 3zt aggh o bygh
20% | “30%  32%  P33h  m33h ag3ph agghA aggA eggA g gh
28 | "31%  34h w35t msh agsh o agyt o Aagoh begoA ag A
T (248 | 33% 35t byt aggh Azt m3gh aggh o abeggh o aggh

Hw | 268 | ‘33 "6 38t 38 WA 37h 86t P36t 358
28% | “35%  38h w3 gh a3gh ag3gh aggh Aaggh abggh g A
0% | “36%  "39% om0t M0t 40h 41t 40t 40t 39°

means in a column followed by different superscripts are significantly different(p<0.05) by

Da,b,c

Duncan's multiple range test.
P2 means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's

multiple range test.
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i L= st 2 (%) = (%)
8 7} 5 52.28%
EE 0.68%
& uky A e 7.99%
A S = 0.07% 100
(G gY) PR 11.62%
TR} 21.78%
DL 5.58%
e 57.47%
EE] 0.75%
7] 9] o EES 8.38%
S5 3.19% 100
(FAIAIY) A 5 7} 0.72%
ER} T 23.95%
PEL 5.54%
98 7} 56.73%
BE] 0.74%
— T 9.06%
=20 T3 U B 0.32% 100
CEUEEED S i
7] 7} - 0.79%
=R T 23.64%
PEE 5.58%
e 54.98%
B 0.72%
o] A} EES 9.93%
QA AH3E ) 3.05% 100
1ER)JAAA Y E) el At R 3.05%
ER I} T 22.91%
PEE 5.36%
e 52.00%
EE! 0.68%
EE 10.71%
& o AEx U & 0.29%
R 5.06% 100
(A3stA 9 Y) = 2.89%
7 1.45%
EE} T 21.70%
DEE 5.12%
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Aall, 7t AlsE AREAAAA 60237 7FE s
o

Lol WA skl Ehleklnh. MAE AR AR AN TFEsHA] e AIRE ARS

3g7tE AFHFF] AL A=A 7] (Infrared Moisture Determination Balance FD-240,
=29

Kett Electric Lab., Japan)ol]A A Z 7} 33 wESlo] SRS =AE T FJizks e

#3333 = A (Spectrophotometer CM-3500d, Minolta Co., Ltd., Japan)& A}&, WHZ(L,
lightness), % M % (a, redness), 3 = (h, yellowness)E A5 = ZF 33 ¥t&ste] A5 &
TS 7oA
=t

3

it

(

=

=

o

st A8 E 7tE9 AZE7F 47 sem/F HEE AE ) Texture Analyser(TA-XT2i,
Stable Micro Systems Co., UK)E ©¢|&3}9 314 (hardness), 5§24 (adhesiveness), T2 4

(springiness), <% A (cohesiveness), 74 (gumminess), A (chewiness)S AlE¥E 7z 33
wuse 4% ¥ ARae Toa
Instrumental condition of texture analyzer
Sample height 1.7mm
Probe D 20.0mm
L 35.0mm

Test speed 1.0mm/s

Pre test speed 5.0mm/s

Post test speed 1.0mm/s

Trigger type auto 20g

Time 1.0sec

Compression 309 of sample thickness
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oh) P E

A& 10g¥ B4 90mlS 23 B (Whirl-Pake, NASCO, USA)o| ©o} blenderol Al 2 m}a3t
o] 3218 t}S, PCAWIA (Plate Count Agar Standard Methods Agar, Difco™™, USA)9} EMB
] 2] (Eosin Methylene Blue Agar Modified(Holt-Harris& Teague), BBL™, USA)el ztz} =
skt PCAMI A= 371415, EMBHl A= At S8Y H4 oz ARSIt 314 o
E2E PCAHIAI ¢} EMBHIA = 35T incubatorol| 4] 24413t 8] ksl o™, o] %9 cell counting

44¢ o #9 24 AEE 23349t

gl AZ7IE dedskE S8 109 FdE A AA((Gh@ A EAAT R AT
De ez 773 FHEHAEYPS o)&ssien, Aas dFERE ASY A ZdEd 135

& Al ol Age} 2ol AT

9o YEZE A FFYLARE dolns] Astel, dEZE Wi AFH PYoT AxF

el ARbg s AOACHH whet 24383t

4) A A

SAS(Statistical Analysis System) program= ©]-&3}lo] 24223 Duncan’s multiple range

test® 7} A &3Fe] FoAkE 5% oA HF st
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Z+7} 40%, 43%, 45% % HS A xste] FES =A3 At 40%(40.09~40.22%)< 43%(42.76 ~
43.19%)< 45%(44.71 ~45.26%) =0 2 FERyt
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Fig. 83~85%F v}t W =(L3, lightness)w= 45%< 43%< 40%
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o T N <0
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40%

E2E 4"Wol Hr (L3, lightness)

I

o

Fig. 83. 7t ol @&

- 105 -



—e— S HHE
—=— 7|1
—— 7|
+O|AI-I:£-|I
—x— 2

20 | :7:0
15
H
T 10 !—/’/.—/_.
R —X
5 [
0 *— —k— —X
40% 43% 45%
_5 L
7t

Fig. 84. 7}5 %) W& gEZE wo] AMT (a7t redness)

55
50
N
40
W 35
2
W0 30 | *— —
25 r — =
20
w5 | “w
10
40% 43% 45%
e

Fig. 8. 7[5 & JEZE 49

- 106 -

—e— St
—a— 7y
—a— |
—><— 24
—*—% 9

A % (b3, yellowness)



3 =4

FEAb N e Yo E42 Fig. 86~913% 2ttt 49 54 & 14 (hardness)S T3
40% H7F7F g8 Algel Hla] 7HE =A dEbskew, 45% b 7R SEA dErs
e Yo g2 Almol Hjs] dido]l wokrh F24d (adhesiveness)S 35%<40%<45% =
o2 yeElykth w2 A (springiness) ¥ &3 A (cohesiveness)< 45% FH7bwto] A YEltoH,
74 (gumminess) ¥ % 3 Al (chewiness)2 &5 40% F7Fe o] & Algxth =4 eyt

o},

o
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3500 |
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wo| FF e
A B 53 A dud 4=
40% 45 2.3 3.0° 50%
sy 43% 48" 2.9% 35" 4178
45% 574 2.7% 6.3 24"
40% 2.8° 2.7% 3.1° 3.3%
¥y 43% 5.3 35" 4288 2.9"
45% 6.9" 4.2% 514 2.6
40% 3.2 2.6% 2.9° 41"
7] 43% 4.8 34" 59" 2.7%
45% 6.4" 2.9% 56" 2.9%
40% 3.0 2.6" 41" 3.2%
A4+ 43% 5.0% 3.1° 4.7° 2448
45% 55" 47" 6.3" 15"
40% 2.8° 3.2% 37" 4.2%
& o 43% 46" 3.0" 448 2.28
45% 6.8" 41" 56" 26"
1AB,C

means in a column preceded by different superscripts are significantly different(p<0.05) by

Ducan's multiple range test.
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7FAA gl e He] MEE Fig. 93~959 2l WEE 20% 7HE e o] 42.07~6531= 7t
& =A UEEgew, 7tAA kel A4E Wb vtolx] 30% 7hEe wto] 37.55~54.98% 7+
SA YEbg T A Eel A EE TtdAge] Ao FA S Eold 308 7HEd wol Mg =

e,
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13394 =z = 7]_0:] }\] 7F %7]‘-80]'5‘
o T A & S5 A% ddd 4=
20%- 2.1V 334 574 1.7¢
225 4.8 3.44 5448 2.55¢
—— 248 43" 3.2 4.8°5¢ 2.8"
=5 265 43P 2.8" 417 2.8
2% 5.3 324 4.3 3.6
305 574 2.8% 3.7° 3.8"
20%- 3.8° 1.8% 5.8% 2.8°
208 3.9° 3.0% 41" 3.3%¢
285 6.2 324 2.8" 467
30 6.3% 2.7% 2.9¢ 494
205 2.7¢ 2.3% 434 3.2
208 3.45¢ 2.44 414 334
] m 24 3.9 2.8" 40" 35"
265 4208 294 3.9% 374
284 49 25" 3.7% 3.7
30 4.7% 2.8% 35" 4.0%
205 2.18 3.0% 55% 274
208 2.78 354 498 3.14
o] ALt 24%- 428 394 4.7°8 3.2°%
s 26 51° 44" 46™0 358
284 5.0 3.4 4.2°8 36"
30 534 434 41" 3.74
20%- 3.28 29" 46 258
208 4178 334 4.3%8 2.8"
2 m 24 43" 2.3" 4277 327"
265 4208 314 3.9 3.4°8
28 % 5.3% 3.3"% 3.4 35
30 55% 2.8% 3.0° 394
DAB,C

means in a column preceded by different superscripts are signfcantly different(p<0.05) by

Duncan's multiple range test.
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Table 21. A% & dEZEE "o #AFAA
He) 25 | A97() SO -
B A 3 Z2P A= ood A%
0 3.20Y 350" 4.40% 3.20%
15 3.50" 3.70" 4.30% 3.30%
30 3.40" 3.50% 4.40* 3.30*
45 3.70% 3.60" 4.40% 3.30%
ez 60 350" 3.40" 450" 3.30%
75 3.70" 3.30" 4.40% 3.40%
90 3.60" 3.20" 450" 350"
105 3.90" 2.90" 450" 3.60"
120 3.70% 2.60" 4.40% 3.60%
0 4.90% 4.00% 5.00%8 3.00%
15 5.10% 4.30% 5.30% 2.90"
30 5.00* 3.90" 51078 3.00%
45 5.10" 4.00" 5.00%8 3.10%
7] 3¢ 60 5.00% 3.80" 4.90%8 3.00%
75 5.10% 3.70% 4.40°8¢ 3.10%
90 5.00% 3.30" 4.3048¢ 3.10%
105 5.00" 3.10% 4.108¢ 3.20%
120 5.00% 2.80% 3.80¢ 3.30%
0 4.40% 2.80% 4.80% 2.80"
15 4.00% 2.90% 5.00% 2.40%
30 4204 3.00% 5.20% 250"
45 4.30% 3.10% 5.30* 2.40*
7|y 60 410" 3.00% 5.20% 2.30%
75 4.00% 2.90% 5.30% 2.10%
90 4104 2.90% 5.20% 2.30%
105 4204 3.00% 5.20% 2.20"
120 410 3.00% 5.30% 2.10%
DAB.C

means in a column preceded by different superscripts are signfcantly different(p<0.05) by

Duncan's multiple range test.

- 127 -



Table 21. A% T dEZE "o AFHA
(A1)
| s} L
9ol F5 | AHIITHY) ik
A K 223 A= oo A=
0 3.80" 350" 490" 3.20%
15 3.60" 350" 4.80% 3.00%
30 3.60" 3.60" 490" 3.20%
45 3.90% 350" 4.80% 3.00%
1At 60 3.60" 350" 490" 3.20%
75 3.90% 3.60" 490" 3.00%
90 3.60" 350" 490" 3.10%
105 3.70% 3.70% 490" 3.00%
120 3.70" 350" 4.80% 3.00%
0 3.70" 3.20% 5.10% 3.10%
15 4.00% 3.10% 5.10% 3.20%
30 4204 3.20% 5.00% 3.30%
45 4.30% 3.20% 5.00% 3.30%
2z 60 4.40* 3.20* 5.00* 3.30%
75 4.40% 3.10% 5.00% 3.40"
90 4.40% 3.20% 5.00% 350"
105 4.30% 3.10% 490" 3.60"
120 4.30% 3.20% 490 3.60%
DAB.C

means in a column preceded by different superscripts are signfcantly different(p<0.05) by

Duncan's multiple range test.
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Table 22. A& supg o] A A 7k Algbel] wh&

i

S5 s

)

of,

7}

5

L
=

-

A 771 7H

)

AR WA 7LD A

different

’ T 30% 603 903 1203 150%
0 2,80 °3.00° a4.40° 460" 5.40%
. 30 “3.40° 350 “4.80" “5.00" “5.60"
h 60 “3.20" w3 40" 470% 4.80% “5.30"
90 “3.40° “3.80"%¢ 440" 480" 510"
0 350" 370" “3.80* “3.90* 4.00"
o 30 330" 340" 350% 350" 3.70%
; 60 300" 310" “3.20" “3.30" “3.40"
90 “3.00" 310" “3.20% “3.30% “3.40"
0 580" 5108 430" “3.00° “2.50°
caq gn 30 560" 5,308 450" “2.90° “2.60°
60 “5.30" 500" 430" “3.10% “2.60°
90 5,00 4.90* 4.10%" “3.10%¢ #2.10°
0 “2.00" “3.00° “3.70° 480" “6.00"
Gag g 30 “2.30" “2.60" “3.30° 440" “5.90"
60 “2.00” “2.60°P “3.60%¢ 460" “5.50™
90 “2.20" 270" 340" 420" “5.30"
Dabed ) oans a column followed by different superscripts are significantly
(p<0.05) by Duncan's multiple range test.
PAB means in a row preceded by different superscripts are significantly different(p<0.05)

by Duncan's multiple range test.
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Fig. 127. AApe QA 7k Al zbel]l wh& A H o] A%
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Table 23. A& AdH o] Axpe| A 7k Algbel] wh&

i

554 st

)

of,

e

771 7H(

Qo]

)

AR WA 7LD A

i 30% 603 903 1203 150%

0 a3 o0P? 2 00" 24.60% 540" a5.80"

. 30 23.90 ©1.60°  .00% 560" %6.00%

B 60 23.90° 14.60%P a5.008¢ a5, 7008 a6.00"

90 23.30° 14.30¢ a5.00%¢ 5,501 36.00"

0 13.20" a3.70" 23.80" a4.00" a4.10%

. 30 “3.20" “3.50" “3.60" “3.80" “3.80"

3]

60 a3.10" 23.30" a3.40" 23.50" 13.60"

90 19.60" 19.80" 22.90" 23.00" 23.00%

0 a5.00" 14,4008 13.80° 19.60°¢ 19.20°¢

o e 30 a5.50" 480" 4.10¢ 2.80 29.10"
5T A=

° 60 a5 500 4608 93.90° 270 2.10°

90 a5.50P 4,408 13.60° 19.30¢ a1.70¢

0 22,007 13.60¢ a4.20¢ a5.20" a6.40"

s 30 “2.30° “3.20" “3.60" °5.20" “6.00™
3 A

60 21,807 19.90¢ 14,308 a5,30"P 16.00"

90 a9.10" 23,00 14.00¢ a5.10" a6.40"

Da

multiple range test.

2)A-E

multiple range test.
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means in a column followed by different superscripts are significantly different(p<0.05) by Duncan's

means in a row preceded by different superscripts are significantly different(p<0.05) by Duncan's
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Table 24. A& @71H o] A A 7k Algbel] wh&

i

S5

AR WA 7LD A

H7bgE | AF77HY) - - - -
° ° = 30% 60% 0= 1205 150%
0 alg 782 1 678 14 978 540 5,88
\ 30 a3 1B a) oAb ay 408 Y gh a1

Al
B 60 998 Y14 Y 4A agh a5 oA
90 08¢ B Y38 agh a2
0 agh 08t o 6h 95t 93t
N 30 a3 98 a3 14 9 9A o7t 6%

o
¢ 60 a3 07 a9 g a0 78 a0 50 a0 30
90 08t o6t g 4h 93t a o
0 %6.3% 98 a4 9AB 0 6° b1 g
30 588 a5 9AB 34.38¢ a3 3P o 8P

=53 Ax
60 a7t a5 o0 a4 48 a3 78 a3 18
90 558 5,28 Y 4B a37¢ a9 8P
O aZ.SC aSBC a4‘5AB a5A a5.5A
30 6" 9.6° 1B a5 40 B9t
g3l Ax
60 1.9¢ 9.9° Y38 a4 7B s 7h
90 .8" 9.5° a37c Y 5° B60
Dab

multiple range test.

2)A-E

multiple range test.
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means in a column followed by different superscripts are signfcantly different(p<0.05) by Duncan's

means in a row preceded by different superscripts are signfcantly different(p<0.05) by Duncan's
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Table 25. #1743 A4H ] Hzpe A 7tE Algbel] & #5554 Ws)
e RE T R T ET D E— AR _
30% 60% 90x 120+ 150%
0 ab3 382 38" 45" 53" 55"
u 30 131¢ 36" a4.15¢ 5148 544
h 60 3.3¢ 36" 4 5% 514 540
90 3.2¢ ‘36" ay2P 524 544
0 0% 1354 1334 3324 294
o 30 3.8* 3.6 1324 2328 29"
° 60 a3 74 35 43,14 43,14 g
90 1374 1358 #3.05¢ 2.9%¢ 9.8°
0 5.9 Y 9P 41¢ 3.7 31"
— 30 5.8 49" 4,28 35 “3.2"
60 %6.0% 49" a4.28¢ 135° 23.3¢
90 5.9 Y 9P 41¢ 36 31"
0 9.2" 3.2¢ 35" 44" 544
30 .20 33.2¢ 3 55¢ 3 4P 544

aaet A=

60 .20 23.2¢ 36" Yt 564
90 2.3" 3.1¢ 36" Yt 544

1

multiple range test.
2)A,B,CD

means

in a row preceded by different superscripts are signfcantly different(p<0.05) by

Duncan's multiple range test.
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Table 26. A7

@ %o AAAA D Aol

=
i

55w s

b | A H7) 7H ] ] A2 A] 7_}%‘1/\]{} _
30% 60% 90x 120+ 150%

0 a3 582 39" 45" 48" 53"

u 30 136" a4.15¢ a4 6ABC 5148 544

h 60 3.3¢ “3.8"¢ Y7 5,04 564

90 “3.4% ay 28 48% 524 544

0 1314 i34 1324 1334 1334

o 30 344 3.6 374 374 384

° 60 a3 34 "3 5 364 361 a3 74

90 1334 1344 1354 1364 1374

0 528 Y7t Y1t 9.8° “2.0°

— 30 ‘6.1% 514 415 3.3 “2.6”
60 584 a5 4% a8t 1347 3,07

90 %6.1% 5,34 41" #3.3"%¢ 2.3¢

0 “2.8° 3.1¢ ay2P 534 594

N 30 2.3" 13 4P a4.15¢ 5,418 564
60 24P 3.0" 3.9° 57" 6.6

90 3.1¢ 3.3¢ 40" 5.0% 564

Da

multiple range test.

2)AB,CD

means in a column followed by different superscripts are signfcantly different(p<0.05) by Duncan's

means in a row preceded by different superscripts are signfcantly different(p<0.05) by

Duncan's multiple range test.
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Table 27. A& AA7FE § 2ol WA Albol] whE Ho| ws A}

S W] Al 7 %7}8&%
(2171 A K 223 A= oo A=
1 3.7 3.0% 46% 314
2 4477 2.8% 4.3% 35"
Sy 3 454" 30" 4.0% 36
4 46" 2.8% 39" 39"
5 514 2.8% 37" 40"
1 39" 30" 47" 3.2%
2 4.7 3.2% 44" 3.2%
A9 3 4.9 3.2% 4.2% 34"
4 4.9 29" 40" 3.8"
5 56 30" 3.8" 4.3%
1 41° 31" 5.2% 34"
2 43" 31" 50" 36"
= 3 4.7°° 30" 4.7 39"
4 48" 30" 46" 40"
5 5.3% 30" 3.9" 4.2%
1 41° 35" 54" 4.3%
2 455 34" 49" 44"
it 3 5.145¢ 34" 454 45
4 5.3 35" 4.3% 45"
5 56 35" 4.3% 4.7
1 43" 3.3% 5.2% 3.9"
2 4.7 34" 49" 4.3
& o 3 4.8% 3.3% 4.4°5¢ 45"
4 514 3.3% 4.2%¢ 50"
5 5.2% 3.3% 3.8 5.2%
DAB,C

means in a column preceded by different superscripts are significantly different (p<0.05) by

Duncan's multiple range test.
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-2 Table 28% Zu. A& 4 gE

ol7F §li= AL Uyt

LA b AR [e)
s T T H (%) ZEEYKceal) ©@FstE(g) EHH(g) A% (g) Y E F(mg)
g 42.25 260 59 6 0 360
F o
JE=ZE 9 42.49 260 59 6 0 360
HE 9 42.13 270 60 7 0 330
gE
JEZE 9§ 43.62 270 60 7 0 330
g 42.36 275 62 6 0 330
7]
JE=ZE 9 43.98 275 62 6 0 330
HE 9 41.04 270 61 6 0 300
SR
JE=ZE 9 42.35 270 61 6 0 300
e 9 41.68 270 62 6 0 330
% o
dEZE ¢ 42.11 270 62 6 0 330
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Table 29. A=W R e Ho] FAFHA
B =
w o] = itﬂ-tﬂ
9 EE ) A 3 F =% Ar  due 4

HE 348 3.24 474 2.94

by
JEEE 324 35" 4.4% 324
A5 45" 414 53" 2.8%

79 %
JEZE 49" 40" 5.0% 3.0%
ER 39" 274 494 274

=471y
JEEZE 448 2.8% 4.8* 2.8%
A 3.3% 3.3% 514 2.9%

14t
JEEZE 3.8" 35" 49" 324
A= 374 2.94 534 2.94

S
JEEE 3.7 3.24 514 314

DA

means in a column preceded by different superscripts are signfcantly different(p<0.05) by Duncan's

multiple range test.
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2. vz 715 B AAA 24}

7k 8
IDES L ks

AlEe] HERE ol td jEe B AAYE 2] S8l AEA o] ATt gl
Weols fder dRdE AEststel 360MS WaoR TSt AR RS 20059 5
4 1695 E 549 289 AA AAsion, F 3607 MEAE wRete] 1 F 3417(94.7%)
= 3lstel AA A AR

ARA 2 SAS(Statistical Analysis System) program< ©]-&3}e] Hlx=¢f WE S S

=
[e)
A& a1, chi-squred 24 0] €359

T I %

A = 116 34.02
o 225 65.98

10tH H] =k 3 2.35

10Th 28 821

204 111 32.55

Lol 30tH ) 23.17
40tH 85 24.93

50tH 24 7.04

60tH ol % 6 1.76

= 7 341 100.00
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2) EZE "o V%

dEZE Ho| 7]E%+ Table 313 2ol dAAHo= “vj$ =9}’ 7F 19.65%, “SEATh 7h
4223% %= Aol 60%e] el sttt gttt AEEEE 60dlo] o] 66.67%E M =
%L, AHUIE =SS wlg wrdvh ek “shelvhekar oige v ge] X (p<0.oDo® =
of, TAUTAA He| 7Zx7t 58S & F Arh Yo FTHE AR, sutEd Agd o)

A5, “ubdehr ek “ui9- sEQlvh kAl ggk vl o] 73.4%, 73.56% % A (p<0.01) o2 =T

mV

Table 31. HEZE "9 7|3 %

T R S S N S il e e R L e A | %
o =l 20(17.24)  46(39.66)  36(31.03)  14(12.07) 0(0.00) 116(100) | %’=6.45
o = 47(20.89)  98(43.56)  66(29.33)  12(5.33) 2(0.89) 225(100) p=0.17
10dh> 1(12.50) 7(87.50) 0(0.00) 0(0.00) 0(0.00) 8(100)

10Th 4(14.29) 9(32.14)  10(35.71)  5(17.86) 0(0.00) 28(100)
20tH 19(17.12)  58(52.25)  28(25.23)  6(541) 0(0.00) 111(100)

2_

Lol 30tH 15(18.99)  26(32.91)  34(43.04)  4(5.06) 0(0.00) 79(100) L
40ty 19(22.35)  37(4353)  21(24.71)  6(7.06) 2(2.35) 85(100) p=001

50tH 5(20.83) 7(29.17) 7(29.17)  5(20.83) 0(0.00) 24(100)

60t < 4(66.67) 0(0.00) 2(33.33) 0(0.00) 0(0.00) 6(100)

A 30(31.91)  39(41.49)  23(24.47)  2(2.13) 0(0.00) 94(100)
7194 16(18.39)  48(55.17)  20(22.99)  3(3.45) 0(0.00) 87(100) 6187

e =7 13(16.46)  29(36.71)  29(36.71)  8(10.13) 0(00.00) 79(100)
MR 1(3.70) 9(33.33) 9(33.33)  6(22.22) 2(7.41) 27(100) p=001

E 7(12.96)  19(35.19)  21(3889)  7(12.96) 0(0.00) 54(100)

A 67(19.65) 144(42.23) 102(29.91)  26(7.62) 2(0.59) 341(100)
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2 =gk 9 A e 15009 ~2,0009, oS 20009 ~2,500¢ ol gkar ek n]&o] b =gk,

FAde] A 25009 oo ® wek Hlgo] oA vlE 59 A (p<0.0l) =Tt JdEda Ah

w20l 300, 40t A9 20009 o]Ao® @k Hl o] 50%0] ol AL, fo] A (p<0.01)¢]

ol & Kol AME FEI= AlddA =2 HAdE IS B 7 AT g FRE A
Ql =

W, Aate el ¢ 25009 ~3,0009% 7HE ®ol dEa, He] Mgzl Ais 1
(o))
oS

)l
2

Table 32. dEE2E H o] 2u|AQIA] v 2 g 714

T [1,500~2,0009 2,000~25009 2500~3,0009 3000~40009 & 7 %
. s 56(48.28) 39(33.62) 20(17.24) 1(0.86) 116(100) | x2=1636
N
e 105(46.67)  107(47.56) 11(4.89) 2(0.89) 225(100) | p<0.01

100> | 8(100.00) 0(0.00) 0(0.00) 0(0.00) 8(100)

109 | 20(71.43) 7(25.00) 1(357) 0(0.00) 28(100)

20T | 43(38.74) 59(53.15) 8(7.21) 1(0.90) 1100 |20 o
tel | 3om) 36(22.36) 27(34.18) 14(17.72) 2(253) A0 | ooy

40T) | 41(4824) 37(43.53) 7(8.24) 0(0.00) 85(100)

50T 13(54.17) 10(41.67) 1(4.17) 0(0.00) 24(100)

60t < 0(0.00) 6(100.00) 0(0.00) 0(0.00) 6(100)

Fuby | 35(37.23) 47(50.00) 12(12.77) 0(0.00) 94(100)

Avlw | 37(4253) 41(47.13) 8(9.20) 1(1.15) 87(100) -
w | B7® | 48(60.76) 26(32.91) 3(3.80) 2(2.53) 79(100)

Q4w | 9(83.33) 13(48.15) 5(18.52) 0(0.00) a0 | P

% o | 32(52.26) 19(35.19) 3(5.56) 0(0.00) 54(100)

| 161(4721)  146(42.82) 31(9.09) 3(0.88) 341(100.00)
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‘w9 2EvhrEla g@ek vlge] b Eokou foAd AolE yERA Fokth We FHE
B suty ) gr)g Avge] A, “wlg agoh el “agoheba gek vl ge] 60%0]4 S
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Table 33. Bl E2E Ho] &% ] 7154

TR w28k gt A maAg oA gnt w$ 23Ag 7 %
& 12(10.34)  47(4052)  40(34.48)  15(12.93) 2(1.72) 116(100) | 42-10.80
S|
o = 37(16.44) 117(52.00) 50(22.22)  17(7.56) 4(1.78) 225(100) | p=0.03
100> | 225000 5(6250)  1(1250) 0(0.00) 0(0.00) 8(100)
10t 2(7.14)  12(42.86)  9(32.14)  5(17.86) 0(0.00) 28(100)
2001 | 15(1351) 54(4865)  29(26.13)  12(10.81) 1(0.90) 111(100) oy
to] | 30u] | 11(1392) 37(46.84) 21(2658)  7(8.86) 3(3.80) 79(100)
40t | 13(1529)  46(54.12) 19(22.35)  5(5.88) 2(2.35) 85(100) po
50tH 2833)  1041.67)  9(37.50)  3(1250) 0(0.00) 24(100)
60U< | 46667  0(0.00)  2(33.33) 0(0.00) 0(0.00) 6(100)
suly | 22(2340) 43(45.74) 24(2553)  5(5.32) 0(0.00) 94(100)
As | 16(1839) 49(56.32) 15(17.24)  7(8.05) 0(0.00) 87(100)
%7=49.90
| =g | 9(11.39)  41(51.90)  16(2025)  10(12.66) 3(3.80) 79(100) o0
olat® | 000000  10(37.04)  9(3333)  6(22.22) 2(7.41) 27(100) ’
Z W | 20059 21(3889) 26(4815)  4(7.41) 1(1.85) 54(100)
% 49(14.37)  164(4809) 90(26.39)  32(9.38) 6(1.76) 341(100)

- 188 -



NEAAH A 2% A 68 2 FHEAATH A 2H6x9] A e 5F AF EEAx
AHdE TR Basin.

Table 34. .11 W&

AAE A% 4% 73 295

so EEEE

A4 @77 A .

w719 %9/A% 9 - | an=
7 = .

214t AGoaaAeg | V1T T EARRs S

% 9 FEREE

b AbEA A
gEutA e, FEAYAY, FasAE, NGOARAY, AsAYE 559 ArHED

y

Adisty FEAAT Lo AT AFT Al o8 AP A3 2F

DR AN E A7} a4
3% Ao FuE 7HA AL ov], o]H 7} §l5 A& A
HER EHE = A%
Ef 2 A4 B0 EHE A&
Al () =73 =73 A%
=3 —5—3%

Table 36. 53 W&

S IR w4
Al 0446412 & g E A B O AR a2t
A 0456950 & EE RS e

- 189 -



e |
=0
kol 2| 7|0 =

el
oK
H
wo
ol
B5
Hr

-4

KO0

=

M 4

A1 4

0

-
B
w G
| < =
.A X
TR N : : E_; 1_|
1_ : x ma o ~
K N o = L W 1? £ :
do ) = M X #za 7 3 :
: 2 X ® oo = T e G %0 o my o
Gl < = = O = R n m_ﬂ o T . :
= a 8 > X I ﬁ B oE e S - :
_,T . ; <3 = i o =3 i~ o X0 S 2 ~o
; 2 T S ox o o= T Hp o X o N ~ G X
o ) =T R B oF T N il 1] = < = p
: ma -t y z do il ~ N = D B
wme = o~ o ay X D =z N He T Cle 5 :
: . 2w T B T oy = ey P ~ Hp = iy
e_dmmﬂ&;uﬂ d%%Mﬂ%ﬂﬂﬂ ﬂlﬂox
1o ~ X N — o o J e N ~ KH EREeS : M - :
W T ] LW E q ¥ S o P
1 £ 5 © o SRy T T oL ar ® ©
| w R T g z.#o Nr,._ ~ o r - : :
m ° & - © Bo - oz - ﬂo
X B! - y A -
, | il o] =& o+ - )
B X X T L~ bl Jo < <
| Mo K > " .
Eﬂ o Br O I T &o ci N X <
Mr . ! | | No = . o o Tm
gl Yo K X Gl Lo R < % E
_ ~ = , 7 : zT_
~ X Jo ™ :
e PN | :
) R : | OO
3 B RO & |
Yo <)
oo )
i .
T
- R
il [N}
N !
-~ 3
(e}
Q)

- 190 -



T AT &3 AT g R e
= 2] A A
oahd & W o] Aol a2 H5EY HEEZE ¥ 24 AR

(200413 -2005%)

A3 JEZE
e

O Ho| Fhe 47
A RN R ]
O A7) 7FEAIF HAA
: EB]—IQI 713]@” %7]114 o] Akg

’ Ty W H Ty

W AOE=SE 9o FF3

dE2E g 444

O 0O 00 O O O
—~
!
o
=5
>
Lo
ox
M
(%
B o

M AdEe] Esks 9% Alxe] Ak A

H
18

£
18

- 191 -




B

H

~o \nlv o o o o o (e} (e} (e} o o (e} (e} (e} () ()
~ W/ (] (] (] (] (] (e} (e} (e} (] (] (e} (e} (e} (@) (@)
,Dr E N2 — — — — — — — — — — — — — — —
=
joj o
o = B o
g B — R -
& o X =y oy _ o &
W wo T R |2 B I
S = | F iy 0
oo £3 T o 4 " N =
= Wy FORK om BN | ~ e o
2 R B R N Y < 5
~ o _ —~ 50 —~ B ] 1 3 §
X k) o N i < 4 _ gl —_
A3 w ok B ® Tow T E S
B- —_ - B A — NR it
— ~ N [ N —_—
n 0 X i i
5o+ 3o T o2 % B0 s £ F 8
y T A ) S I ~
%0 W A N xS 5 T
K N S B S - > T =z T
w ) ~ Mo < ) B lﬂm lﬂm o =
T N R om H T 7T T Iy Mo T X N S =
T o ol o % = B b = ~ < % 0% & <«
O (@) @) @) @) O O O O @) O O O O O
T b i
- X S

- 192 -



Al 34 gy 7ied

2

ole] 7] =

g Agyel g e S ABAEOR Y FEH] FE JEoR oA o]
AFANAE Y o4 F7] meo] 5@ dEIE ®

317 918l WEnTel ohd ool Uw fES
ol ©7] 44 ARAAANA AAFoE AA P WF @ A 2L go % =4
7 sl 9ol dFsl, AsE Bal BW 25

AE AERGS] WA FA Aol Ao Bt

Fig. 181. /@4 dEEZE 9 FH

- 193 -



4% T
X S ;OE
w B w O S
N 4 s 0
o % e S -
X ~ >
od X i N - T
w2 = o i 5 Ea
I - T il wo ook
1) frgz v L =
a- MY do o B w2
T & 7 o o i - G
-2 7 T2 = w7 oo
—_— ,m,h 5
~ p PR -
W%ar.gﬁoaﬁﬂ © ok Ta
ROCNCE = oy o i
,7| - o :i N 5 A_.E ,.._m oy =)
< o A =T s o N - :
5 | = M ol L;o N iy TR
_ Hoo%awma%%ﬂwm% o Eqg
o N g e Hoe Wk B i o
= X e i N ® N o
6l iwwurm%u_x.%% i
| —_ o
2 ﬂ%%@%%%%u LT F
__2=._ T g MM H VR < 0 Etm T I M
o - mo o zm R SRR 14 wo %
o w0 o R e uo &
| alyl T oy o =~ B oo~ B S il
~ - o D i~ (o S = 4 =
d;‘_ To T w:.ﬂ ,Alvﬂ __AE . il
T et B .
|_u e ~ e Mu] . v e A
ol NN ﬁ X aw &y T R < y MM
—_ H Do T £} g on DL
~N % T - T il T s
I @rﬂﬂlﬂm%ﬁﬂ G Mau%
o ~ Ho B TS ; N
8. %ﬂ%w_% R~ T ogp oW # o
< <N e K R T 5
do iwqﬂ%%lsﬁyi,p
KO ﬂ%%ﬂr%%ﬂﬂ%% N
Iy - R :
s Sz iEiizetess
o) Wﬁriw.athﬂﬂ%mﬁ:. °
TEXHITE AN R R
—_— = <K s .
_ SR o= o W ox o of & o °F
= . ~ X ol H.t S >
. . W groop
o o O

- 194 -



fol wm

o

oM Aol 7hs

o}
W

y]

\

AO

sto] 1784 o]

2

=

23!
Ho

—_—

3

Njo
i
B
o)
EL
b
o
B

;OL

o)

=

—_—

)

,Eﬂ

45

s

o)

KeN
=

S e B s A 4

Far ek Al

5|

3}

AANA FAF 0 A

Aea

2.

< ZEA ol Ao Av|m A

H L trimming cuttingd oA X%

—

XY
K

t}. 1157, 15

BN

L
ok

o

g
o)

- 195 -



) N X
3 < Hin
3 3 i T < g 5 5
Lo ~ : = | i -
- - o I3 - : i 5
X ™ ol \_lw_u.‘_ ) ¥ N % Mnm
‘_ur % 10® N m ]_;@_-u_! _ma.du /d ;
Tol” . B° %0 8 > - , =
& = . o L S @ & =0
@._m W e R X MlL % Aﬁ B
i il x H o 5 »
M o R g Tor o x = =
i = - * = N — B
1 Hjn il R >
b =T XV = - \ % :
4 H b . mﬁ - ﬂ| : -
=} 2 o 3 o 70 i il i
H ) o X0 o < 2 x
x : g : h T o 3
Gy - % i il > P35
: 5 y ¥ - - 7o - 03
" - g
T m#_m E X ™ oy il a, il
s = G = ol w G © ki
- N - M n- w o wjr N
T gl Ho < s o il ﬂ %
-~ N 5 5 _
MML . = W o w 0 Mo
XV Ho = dlo il k) %
¢+ i ° v :
: ¢ - 0 il =) m@ X
" = C) o W il N :
<) ~0 3 = : it
< g KO g Iy - 5 >
i ¢ it iy % M 5 H .. Edl = MM
164 R o ™ O £ S i = :
To = = Mo : y
e i 3 = 5 < = =3 oo o
: - , * T 0 —
Nfo oy T ! 4 @ = L :
_|.|_ , _ S 3 T =
i T . = e =l al
o = = il 2o 1 o = , ,
KO %0 O\ <o < 18 = s N : -
I i ¢ ST = T H 7o T
- _L q - \)’ " 3 - U _
. £2 % PH £§ p  f£o % ‘2
- H ® 2 ] mﬁ o wo = i e "
. (o)) a Gln - ) < B o i i
7 ; e g : R - co «Q o L0 =) X
: " T - 2 a3 X T Nt
_ NI s & e Al 0 = 2 , :
- N ] | 5 = ® , ,
= o = N o ™ o) - S ; v 8 5 o
00 N R o He i R A o & :
g T : w
$E OFs YEF OEg 2 2
N ~H N

- 196 -

78], 20, 183~194, (2004)



17, 22(2), 199~205,

o)

e g

BEE
F3]1 =], 22(5), 603~610, (1993)

#}38+7], 9, 119~127, (1997)
317, 14(1), 106~113, (1998)

3] 2], 20(5), 444~452, (2004)

(1990)
T
(1990)

=

°

H

EEERE

=

ol

To°
‘mﬂO

E

12, 11(5), 446~455, (1995)

7], 28(3), 552~557, (1996)

7483

ol

o

)

?_

B
ol

e

zel

L

o)
e
Bl
o
Ll

o

14, 14(1), 639~653, (1976)

=]
=

] A

O o
™

-

X
4

oy

I

- 197 -

3], 10(2), 263~267, (1997)

£ e

‘l )

3z
™

A
e

AA, =



: DF-100(Grapefruit seed extract)2] &t

A

3%

shA o] A

ol
)

iof

ﬁo

o
\.mo

e
o

0

i
wmo
2

o
O

7U

EERE

[e)

=

14, 14(1), (1994)

o MR

F3] A, 1, 79~83, (1992)

=z 783 %), 10(1), 76~79, (1994)

oR

A9}

1

17, 22(1), 44~49, (2002)

ke

S7bgAEAN A

ul
=

A

3

iy

K
B

o

ed
N

o
X

N
To

3

7D

14, 11(1), 71-72
7ol

]

)y
8

Al T E

4

T

kel
Rl

SEEX

gy

A

3ol %

SF A
s}

pul

@ o

o1 -

’

£hs)
15(4), 327-337 (1999)

A

(1996)
A,

LN

=]

128k 3] %)) 19(5), 443 ~447, (1990)

A
2

&

0
o)

3

T

F3) =], 21(2), 171~174, (1992)
- 198 -

k3] A, 29(5), 939~946, (1997)
17, 20(2), 170~179, (2004)

A, 10(3), 288~292, (2003)



=
=

. Bacillus polymyxa No. 262] AAE I3}y f-amylase

o] 3]

kIR

gl

4

3] =], 26(4), 459-463 (1994)

sk
5)

433}

o

!

=
jod

—_—

317, 40(4), 289~293, (1997)

3], 32(8),

1

1253-1261 (2003)

o
ol

—

<
w|

CHEZ

Ho

129k &&, (F)MEA=44 (1997)

7

71 A, 19(2), 145~148,

91 of 3}

= 27,

=2 wA

(2001)

AR o) vlolawst A2l AE

17, 4(1), 17~25, (1997)

ki3

Fo, gelek o T gAY o

1~546, (1992)

dEzE aAe] W Ashea e}

[e] S [e) > o .
FolF, A7, v, HAT

F&]#], 19(1), 19-26 (1998)

314, 15(6), 586~

= % 2] 7} 8}

z:gl.

590, (1999)

- 199 -



827, oulg ¢ wFgde] WA RS AE Av)we FASA, Rz A, 206),

31~36, (2004)

ojrd, of=F, &34 1 VtAaAE A 95w Wk d=AabEeE A, 19(), 27~

35, (1999)
o141, O, MAY, KFA, BT AEZE H$H v st dEe] B A7, FF
2178 38) 7], 13(2), 153-159 (1981)

oA, £HE, A, o, MY 1 & AR 3T YA 54, FHAFAEIA,

16(3), 273~278, (1984)

olef®, A 1 hdEde mE FF du I HuU] HE AP FeEA, 23(5),

’

822~826, (1994)

oldft 5 deHFo ARSI R FEsE AT, F=AEEAT (1993)

d=rol, Holm - He oA B AFAEel Wt HIE, F=AEskere A, 3(2), 163-175
(1988)

24
Jm
oX,
ot
H
PN
AC)
B3
£

oJfA, o] &M, A7AE 1 vl AR wFHle] W A - Ex

A, 21(2), 180~189, (2005)

M
wa
ut|
(D)
Jm
ox
ok
Hd
I

FD3], A, Hold, A ¢ FelRES HUS Fel e dntd

2] 73+3] 4], 18(6), 562~566, (2002)

- 200 -



AAA 0 QE L AE2EAEAA A

7], 27(5), 881~889, (1998)

rE
oX,
L
Mo
lo,
a
ofo
2,
r 2|
Z
re
:tJ
o
Al
1>
o
o2
oS
i)
i)

A7 =SR] WA E FE A Ande B4, A8 E ek A, 7(1), 75-76 (1998)

243, 94 d 0 TR AEH FEE Bacillus ol gk i ad sharaddsbsts],

16(1), 139~143, (2005)

,olddE, A, AAS, A9, AAY ¢ Grapefruit FAFEES ©

B3, =2 ket e A, 23(5), 614~618, (1991)

ofo
o
i)
N
N
1o
2
3

A5}, 4AS, FAA R o5

A1, 3(1), 54~63, (1987)

Jm

%

3

F5-59] Rheologyel Wate], dh=tx2] v} 53]

Aug o AT Ass mael o@ FTA BF el 9, dRENRHA, 156),

469~474, (1999)

A7, AT, stdd, WFd, FEd, A 2EAHHTE A2 R QAR AT AT =2

HEY, AdY, A3 Grapefruit A FEE9 FHAld #A3H

297~302, (1990)

e

T, BEEALSE3) R 23(4),

g - foov v b BEEER 2 DT (2), ibid, 18(6), 49-54 (1976)

PRRPH o RAEEHLZE(RD Blr &R (1976)

- 201 -



e s, A i SCHE, /IMATERE, R 0 RS 0 General Method 12 & % i IF @ 5% B G AR o0 B
oW, HA LGS 18(2), 75-79 (1970)

AOAC : "Official Method of Analysis”, 13th ed, Association of Official Analysis, Chemists,
Washington, D.C (1980)

- 202 -



	표지
	요 약 문
	목 차
	제 1 장 연구개발과제의 개요
	제 1 절 연구개발의 목적
	제 2 절 연구개발의 필요성
	1. 기술적 측면
	2. 경제 ․ 산업적 측면
	3. 사회 ․ 경제적 측면

	제 3 절 연구개발의 범위

	제 2 장 국내외 기술개발 현황
	제 1 절 국내 연구현황
	1. 떡류
	2. 레토르트 식품

	제 2 절 국외 연구현황
	1. 레토르트 포장떡
	2. 레토르트 쌀밥
	3 장 연구개발수행 내용 및 결과


	제 3 장 연구개발수행 내용 및 결과
	제 1 절 레토르트 떡의 상품화를 위한 기초 실험 연구
	1. 용기 및 리드 선정
	2. 최적 조건 선정을 위한 품질 검사

	제 2 절 건강․기능성 떡 신제품 개발
	1. 건강․기능성 떡 신제품개발 부재료 선정
	2. 선정된 떡의 제조방법 및 표준조리법 정립

	제 3 절 떡의 산업화를 위한 레토르트 떡 제작
	1. 레토르트 떡 제작
	2. 소비자 기호도 및 경제성 조사
	3. 행정절차


	제 4 장 목표달성도 및 관련분야에의 기여도
	제 1 절 연차별 연구개발목표와 내용
	제 2 절 연구개발목표의 달성도
	제 3 절 관련분야의 기술발전에의 기여도

	제 5 장 연구개발결과의 활용계획
	제 6 장 연구개발과정에서 수집한 해외과학기술정보
	제 7 장 참고문헌

