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SUMMARY

I. Title

Development and Industrialization of Inner Beauty Food Products using
Phytochemicals in Adenophora remotiflora

II. Purpose

(O Trends of inner beauty food development in the world divide two sections. The
first section is to find out inner beauty food materials from natural ecosystem. The
second section is to develop extraction and separation yields, functional activity and
purity improvement. Developing the inner beauty food product from unknown plants
1s practice compare to utilization of high—technology in advanced country. Therefore,
it 1s necessary for the develop of inner beauty food materials from unknown plants,

Adenophora remotifiora.

(O For the development and industrialization of inner beauty food materials for
Adenophora remotiflora, native plant in Korea. The first, we need to analyze the
harvest time and develop far—infrared irradiation processing of Adenophora
remotiflora based on phytochemical contents and antioxidant activity increments. The
second, we need to develop extraction/fraction processing conditions, powder
products for the inner beauty food materials and to analyze storage stability of the
products. The third, It is necessary to develop of inner beauty food product such as
beverages, Dasik and soup based on extraction/fraction materials from Adenophora
remotiflora. The fourth, It is also necessary to analyze the marketability of
extraction/fraction products for the basic materials of inner beauty food product such
as beverages, Dasik and soup based on extraction/fraction materials from Adenophora

remotiflora.

II. Contents

O Development of Adenophora remotiflora mass—cultivation system based on

plant—factory and industrialization research of development product

1. Establishment of production system in plant factory for stable mass production

and cultivation of material crops,using plant factory system.



— Establishment optimum mass cultivation and production technology in plant
factory system
— Provision of specimen to corporative agency thru continuous cultivation in

seedling age

2. Commercialization of Inner beauty food

— Design and establishment of processing line for mass production

— Development of packing design

— Establishment and implementation of public relation(publicity) and marketing
strategy

— Survey of buyer

3. Exploration and Clear—Up for depression effects of aging skin

— Provision of specimen(sample) for optimum time of growth and development and
for investigation and treatment of far—infrared radiation and invitro test for

anti—aging skin

O Development of optimum extract/fraction processing and powder for inner beauty
food products using Adenophora remotiflora

1. Analyze the phytochemical contents and antioxidant activity increments to
determine harvest time and develop far—infrared irradiation processing of
Adenophora remotiflora, and to develop products for the inner beauty food

materials by optimization of extraction/fraction processing conditions.

— Analyze the optimum harvest time of Adenophora remotiflora for extraction

— Develop extraction processing condition

— Develop far—infrared irradiation processing of Adenophora remotiflora

— Develop products for the inner beauty food materials by extracts of Adenophora

remotiflora

2. Develop fraction processing conditions and extraction/fraction products for the

inner beauty food materials, and analyze storage stability of the products

— Analyze the fraction obtains
— Analyze storage stability of extraction/fraction products

— Develop extraction/fraction products for the inner beauty food materials



3. Analyze the marketability of developed inner beauty food product

— Consumer test(consumer central zone test, home user's test)

O Development of Inner beauty food with Adenophora remotiflora

1. Assessment and manufacturing of inner beauty drink with Adenophora
remotiflora

— Development of inner beauty drink in excellent antioxidant activity using
Adenophora remotifiora and herb medicine

— Ensure of possibility Adenophora remotiflora with anti—aging and prevention
drink

— Assessment of antioxidant activity for developed drink products

2. Assessment and manufacturing of inner beauty Dasik with Adenophora
remotiflora

— Preparation of Dasik recipe added Adenophora remotiflora and flower powder
out of appropriate ratio

— Development of Dasik products increased acceptability over chocolate coating
technique

— Assessment of anti oxidant activity for developed Dasik products

3. Assessment and manufacturing of inner beauty soup with Adenophora
remotiflora

— Development of low kcal and high protein inner beauty soup with chicken bone,
chicken chest and some additives

— Development of beauty soup which is upgraded health and function for weight
managed women

— Reaearch of Possibility on beverage using phytochemicals from vegetables

without chemical additives

IV. Results

(O The system was established by holding patent technology of plant factory
(Patent No.10—512378 & other 5nos), the fluorescent light, LED(Red, Blue, Mixed)
and CCFL were applied to the relevant model as a light resource and the production
was maximized by establishing auto revoving cylindrical control structure, not by
universal slotted multi—layered structure. So, It is easy to control, since this
distinguishing structure will minimize the worker's movement and maximize to secure

a clear view. The ventilation is good due to smooth air fluidity, so it is easy to
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control the environmental factors, such as temperature, humidity and COes...etc

(O It established production and cultivative technology to make total 30days
cultivating periods for germination, raising seedling, and formal vegetation under plant

factory system.

(O In the investigation for anti—aging effect of Mosidae extract, ethanol extract after

far infrared irradiation was demonstrated to be effective.

(O In the result of MMP—1 activity, ethanol extract after far infrared treatment was

effective in activity inhibition for skin keratinocytes and fibroblasts.

(O As the first stage, we analyzed phytochemical contents and DPPH radical
scavenging activities to determine cultivation period. Total polyphenol content, total
flavonoid content and DPPH radical scavenging activity in 3 months  cultivation
Adenophora remotiflora were 88.68 mg/g, 77.48 mg/g and 83.73%, respectively,

which were the highest values among 1—3 months of cultivation.

(O As the second stage, we developed far—infrared irradiation processing of
Adenophora remotiflora based on total polyphenol content, total flavonoid content and
DPPH radical scavenging activity improvements. The optimum processing conditions

of irradiation temp. and duration were 80C and 35 min, respectively.

(O As the third stage, extraction processing conditions were developed by water
ethanol and methanol as solvents. The optimum extraction conditions for water
extraction were extraction temp., extraction time and ratio of solvent to sample were
66.8C, 9.0 hr and 21.1 mL/g, respectively. For ethanol extraction, etanol
concentration, ratio of solvent to sample and extraction time were 69.1%, 22.9 mL/g
and 27.1 hr, respectively. For methanol extraction, methanol concentration, ratio of
solvent to sample and extraction time were 70.4%, 23.0 mL/g and 9.9 hr,

respectively.

(O The highest values of total polyphenol contents, total flavonoid contents, DPPH
radical scavenging activity, total antioxidant activity, hydroxyl radical scavenging
activity, SOD-like activity and tyrosinase inhibitory rate were resulted from

methanol extraction among three different solvents (methanol, ethanol and water).
(O Among n—hexane, chloroform, ethyl acetate, butanol and water fraction obtains,

butanol fractions were the highest values of total polyphenol contents, total flavonoid

contents and DPPH radical scavenging activity.
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(O We analyzed the storage stabilities of methanol extraction and butanol fraction
products after 7 days storage at 25C. Total polyphenol and total flavonoid contents
were not changed by oxygen. DPPH radical scavenging activity and SOD—like activity
were decreased by oxygen. While, hydroxyl radical scavenging activity was increased

by oxygen.

(O The highest intensity value of astringent taste was methanol extracts(without
far—infrared irradiation treatment) using consumer central zone test. methanol
extracts (without  far—infrared irradiation treatment), methanol extracts(with
far—infrared irradiation treatment), extracts drink were arranged in astringent taste
intensity value order. Extracts drink was the highest hedonic values and intention to

purchase among three different samples.

(O White chocolate coating, brown rice, barley and adlay Dasiks were arranged in
hedonic value order based on consumer central zone test. White chocolate coating

Dasik was the best intention to purchase among four different Dasiks.

(O The results for water extract and ethanol extract of Mosidae, total polyphenol
content of ethanol extract was showed significantly higher than that of the hot water
extract. DPPH scavenging activity in hot water extract(86.10%) was higher than that
of the ethanol extract(75.37%).

(O In the product research and development for tea bag with Mosidae, optimum
formular in the best sensory evaluation was that buckwheat and brown rice were
each 0.84g and 0.36g with 0.1g Mosidae powder, respectively. Phytochemicals of

manufactured product was superior to the green tea as control product.

(O In the study for development of beverage type, group with Mosidae was
distinguished about antioxidant activity than control group with green tea, and
optimum condition for the product occurred that was each barley 1.0 g, cassia seed
1.0 g, solomons seal 1.0 g, corn 1.5 g, corn silk 0.5 g, brown rice 1.5 g, buck wheat

1.5 g and far infrared irradiated Mosidae 0.1 g in distilled water 1.0 L.
(O In the Immune activity assessment for Mosidae extract, secretion of IL—6 was
increased to level of 75% by LPS, it was also respectively increased to amount of

TNF— @« and IL—12 creation.

(O In Dasik with Mosidae powder, the results of sensory evaluation has been the

highest for brown rice addition, optimum addition ratio of Mosidae powder was
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8% (w/w) about crop weight.

(O Fructo—oligosaccharides was the best effective on Dasik's additive saccharide.

(O Chocolate coated Dasik has been increased overall quality, and coated product

using white chocolate was the highest score in the sensory evaluation.

O In the study of Seolkidduk with Mosidae powder, optimum condition was level of
1% (w/w), values were the highest all in the color, flavor, taste, texture and

overall—quality etc.

(O In the manufacture processing for yellow—layer cake, appropriate proportion of

Mosidae powder was 2% then sensory evaluation was the highest.

O Optimum formulation of Tofu with Mosidae powder was 0.5% (w/w), and sensory

evaluation score was the highest.

(O Appropriate addition of Mosidae for the Yangang was 6% (w/w) when it was based

on the red—bean sediment.

(O In Inner beauty soup for manufacturing processing using chicken foot, it was
detected 18 amino acid, sample of the highest for the sensory evaluation was

included to pineapple juice and the level of 6% of raw Adenophora remotifiora.



V. Expected Contribution

(O Established plant factory system will be utilized not only Adenophora remotiflora,
but also in technology development research for the production and cultivation of

diversified raw crops

(O We analyzed the harvest time of Adenophora remotiflora and develop far—infrared
irradiation processing conditions, extraction/fraction processing conditions, products
for the inner beauty food materials, and to analyze storage stability of the products

for new inner beauty material/food.

(O We analyze the marketability of developed extraction/fraction products for the
basic materials of inner beauty food product such as beverages, Dasik and soup
based on extraction/fraction materials from Adenophora remotiflora to minimize risk

for launching of new products.

(O Developed extraction/fraction products will be sold to famous cosmetic, food and
drug companies, and be sold as a natural antioxidant product to prevent lipid

oxidation.

(O The development and industrialization of high valued inner beauty food
materials/products for Adenophora remotiflora, native plant in Korea, which will be
improved cultivators income and be created added value as a new profit—making

crop.

(O We developed tea bag and extract beverage using phytochemicals in well—being
needs of consumer and secured the possibility to target gab market for Mosidae

products similar to green tea.

(O We secured the possibility about traditional Dasik coated with chocolate using
cereals and some kinds of Korean herbs consumption for new generation consumer

to prefer.

(O By the changes of eating habits and health trends, interent about functional foods
1s increasing. At the point of view, we developed inner beauty soup product without
chemical food additives. These result will lead to be induce functional beverage

market of utilizing Mosidae soup product.

O Also, we will seek to expand cultivation as well as grower farmer based on the

possibility of verifying, and will make an attempt to functional food manufacturers.
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Fig. 3. Photographs of system and equipment of plant factory for Mosidae cultivation.
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Fig. 8. Various crops cultivation using plant factory system.
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(2) Elastase 9A| a3

0.2M Tris—Cl buffer (pHS&.0) °ll elastase 1 unit®} suc—ala—ala—ala—p—nitroanilide 0.8

mME go] 25T 2087 w3 A7l 3 410 nmolA] EFES SAse] 7|dA 25 A
¥+ p—nitroanilide® <& AsEtE. Elastase 4 lunit % 1 Omol9
p—nitroanilides A3} elastase? @49 oFo =z 3 A3 AL S 2o ZFHE AAF

Sy

Elastase inhibitory activity (%)= (1—-B/A) X100
A : Elastase activity without sample

B : Elastase activity with sample
(3) DPPHel &3t A{=tdd &4 &4

gatslg s 54357 Y8l Takao(1994) 59 1,1—-diphenyl—2—-pycryl—hydrazyl (DPPH)

NG ofgbge] s=EE 843t 10 «L¥ 96 well plated]l ¥il 5 mM ol
Azx® DPPHE F 3 200 pL7F HA 9iL 37CeA 301t WAE 5
520 nm ELISA reader® ¥ L& 543t Af2tdZd &2A SdAFE #4 st}

(4) MMP 3374 oA
(7h A robAlE i<t

6 well plateo] 1x105 cell/mLe AfrolA¥xE 2 mLe HiA | Y31 37T, 5% CO2
incubatoro| Al 24A17F wjFsle] AIEE HZAIZ & AlY A|RE AH2gch ol AFAIRE
ol 24A17F wieF § PBSE AlFste] Hol Q= WAl E AlASta, 50 #Le PBSE ¥l &
S AR ¥ PBSE dEolual AFAEE AHsto] 24413 gF vkttt vl %
tvh BjekolS =73&to] AE vjkd3} sample bufferE 4]0]A samples TS & gelatins
Sk3-3F zymogram gel®l loading & #A7]|d 502 g 3ta, MMP-2 <2 ¢& a8

|



wzS 333t zymogram gelS Ak AFE¥ o] F£973}9] renaturing buffer(2.7% trion
X—=100) & A2 4 30%7t incubationstil developing buffer(10 mM Tris—base, 40
mM Tris—HCI, 200 mM NaCl, 5 mM CaCly, 0.02% Brij 35 = A-&°] 1A]7} incubation
3t Zof A2 developing buffer MO F Ztola] 37CeoA over night3t ths HES-A 7
th ®Ego] E¢k geld fAste] I AR AEE vt A& Zol7t glas &ls)
71 f8l MEE x2FEte] ME Fh oz 4ToA It F nitroellulose membrane® =

electro blotting®l 2J&] Zo]A|Z1 & Poneceus S solution®. 2 g M3lo] a2 Flahet).

(b A W)

=

6 well platecl]l 1x10° cell/mL9 <1zt ZAAEZE 2 mLe #iAe] Wi 37C, 5% CO:
incubatoroll Al 24 A7k Hjgfate] AEE FRAA F AJY AIRE APt AlPQAEE ¥
I 24X % wieF 5 PBSE AlFsto] ol Qe wiAE AlAska, 50 ¢Le PBSE Wil A9
A A 5 PBSE Eoldal AlPAIEE Agste] 24A1%F &t wiekstlnt. wieF S i
MG FAst] AE vk} sample bufferE 419]A samples "= & gelating 3
zymogram gel®l| loading & Z7]9F°o 2 Fa 3ttt MMP-2.99] g<elg 93] #a%
wzS Y35t zymogram geld A|eF AFEW o +£4°3}9] renaturing buffer (2.7% trion
X—=100) 2 A2 4 30%7t incubationstil developing buffer(10 mM Tris—base, 40
mM Tris—HCI, 200 mM NaCl, 5 mM CaCly, 0.02% Brij 35 = A-&°] 1A]7} incubation
3t Zof] X229 developing buffer €N o2 Ztolx 37ColA over nightdt thS wWHS-A| 7).
Hhg-o]l & gel @At I AFAE A =E vlwstlvh. AELE Aot glas Felstkr] 9l
 AXE EFEI] ME TN oe =z 4TColA T F nitroellulose membrane © =

electro blotting®l] 2J&] Zo]A|Z1 & Poneceus S solution®. 2 Malo] &2 Flate ).

N

1

0%

o

. 2%
(1) Elastase A3l &4
FEWRol 27 & dl 7HA AlEe] diste] Elastase A&l @4 574k oH(Fig. 6).
Elastasex A#AEE] 7h¢ 35 Suliehes @42, 94 245 sk deka

FogA WF FEo fald T Ak bl A AR F Mg S5 a9E 29 97

A —o&E ARE AE Aol AHEE HF ARE A9t
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Fig. 9. Elastase inhibitory activity of Mosidae extract in treated

two kinds of solution.
(2) &413ls (DPPH scavenging) 84 &3

Fatsls (AAE o] electron donating ability; EDA)-> DPPH(1-1-diphenyl—2—picryl
hydrazyDE ©]&3h= Blois MSE Wl Fato] Aldsgitt. vl 7kA Al8¢ DPPH
scavenging activity 23} A& )M —ogtEol A7t 7 F8htt A7) elastase A3 &4
I Fste e S Ay dALH-dvkE AlETF 7P e A3E UEgla, ol A
o= A e -eE AEE AEZAHA AEstl ok (Fig. 7).

DPPH(ZA|CH-HH QM O T2, 0 EH2)

. 160
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£ 120

=

¥ 100

= o
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® 60
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= s |

g 20 |

H

= 0

= o ok 2 2 2 =2 9w o [ @ e e W
o B @ om o m @ om opop@ o 4§ 4
b kB B W Bk W W k kb B B F 5 ¥ 8
ok o2 0§ 8 3 9 2% o oBE B & Z B O3
2 =2 =2 =2 2 2 € 3 w w w ®w 3F F T 7
m m = @ 3 F T ZT 4HH o H# == =)
e mke e o = = 3’85%’3‘2
g B 5§ = 3 I @ 3
0d B 3 A 8 & B
F I @ 3 S £ 3 8
= & 3 = 3. 2 3
# I = i3

Fig. 10. DPPH scavenging activity of Mosidae extract in

treated two kinds of solution.



(3) EHAlYelAl MMP-1) &84 =3
h 2t A 2
Abere]l ¥ H-ZHA A 3E (human keratinocytes HaCaT cell line) oA Z&bAvtobA] (MMP—1)

o] &4= St MMP—12 Aol 7 tlasQl FeiavoAzA Zehills el st

o] HRFE=ZS 75 98-S 3l Blanks oFRALE X644 ¢ka UVBE ZASHA| b

7, Control UVB®W ZAFSE 7, EAIt) 300 pg/mL, 100 xg/mL, 30 pg/mLS Z}7; HA]
o gALQA-oeE Al5E 300, 100, 30 pxg/mL& A A|stal UVBE FAFSH Folt}, FA
O Aol A 75 MMP-1 &4 oAlE #2E8 = At (Fig. 8).
120.0
100.0
-35-;_ 80.0
% 60.0
E 40.0 -
=
0.0 . : . :
blank control E)‘I EH EAIEH E)‘I EH
300pg/ml  100pg/mil 30ug/mi

Fig. 11. MMP activity for human skin
keratinocytes of Mosidae ethanol extract after Far

infra—red irradiation treatment.

(Lh) Aol

HS 68 AFEA GobA| Lol A FetA oAl (MMP—-1) 9 A4S A&t MMP-18 A&
A 7S gEAQl FEHAYeAIRA Feals wEellste] IRTES FXse 98-S st
Blanki= o}FAE AR ekA & UVBE ZAFSHA 98 A Control> UVBYF ZARSE 71, &
At 300 pg/ml, 100 pg/mL, 30 pg/mLe ZH2} BAG Y4 e]A—ogks A|l5E 300, 100, 30
pg/mls A A8t UVBE ZARSE Aottt BAIG) X TtolA -3t MMP—-1 &4 A&
#H2E 7 Sl (Fig. 9).
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Fig. 12. MMP activity for human fibroblasts of
Mosidae ethanol extract after Far infra—red
irradiation treatment.

(4) SOD(Superoxide Dismutase) &4 =%

.
o

SOD(Superoxide Dismutase) & &AL E AA A7l 849 FAEA & <t
2o &7 BZE w olBE AASHE AEe deEA, g Ao ARk
nj¢tol WA st= A& AWetAY A meke s st g4hEA k3 U FEA
ojsl+= @Aholth. SOD &84S human keratinocytes HaCaT cell line®. 2 =43t 43}
w3 2 AHRE AT (Fig. 10). Blanks oFF2E AA kA kil UVBE ZAMSHA] oF
71, Control> UVB%F ZAFSE 71 ZAIt) 300 gg/mL, 100 pg/mL, 30 xg/mL, 10 g
g/mL2 Z42F BAY 94 9] - we AJ5E 300, 100, 30, 10 pg/mLS A A3kl UVB
ZAFEE Zlojth. UVBE XA Control w2 SOD &40] 3%9] 1& Fotxe A%E &

o ud
fU to

o,
=2
o & i

=
= 7 AL, BAY dF e -ogE AlRAA ] o] SOD &4 Ayl adAo R oA
Heles #EE ¢ A0
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Fig. 13. SOD activity of Mosidae ethanol extract after Far

infra—red irradiation treatment.
(5) Catalase 84 =74

Catalasex= #AFsfra7t el o] 53 AA7F oA =
v F9 1 YT, A% 5 9y E¥ole a4E F5 Ade 28 ﬂ%#ﬂoﬂ Rigalacis
HES-S E3) #ojsleE @4 0]t} Catalase 4 S human keratinocytes HaCaT cell line®l
A SA4 49 vded 22 235 A (Fig. 11). Blanke oFFA % AHXA|skA] il
UVBE ZAFSHA] @2 A, Control UVBYF ZAMSE 721 BAIY) 300 pg/mL, 100 xg/mL,
30 pg/mL, 10 pg/mL3 Zt7zy BAY YA e -oeb& Al5& 300, 100, 30, 10 xg/mL
< A=At UVBE FAFSE otk UVBE FAFSE Control T2 catalase &7do] oF 2.54]
Aaskodth vbd EAIY 300, 100, 30, 10 pg/mLe HXTollA = catalase 37

oA
=

rlr
(L
olo
o
Jpu
=
ol
_,d

o

:|
[}
R0z oAsPes A £ 9olil B3] 100 pg/mL HA LA WO 1=
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Fig. 14. Catalase activity of Mosidae ethanol extract after

Far infra—red irradiation treatment.

(6) AIX=A H71 (LDH &4 £4)

LDH (lactic dehydrogenase, ZAFEFFA
ol A lactic acid®} pyruvic acid®] 7} A o]ldylS-S Enjst= ?\Pg} std &A% LDHE
A4 G A L] HFEEA NN Bofst= T g G0t o] =

W aAhEA olg e FAHst AxsAde B7HE 4+ vk(Fig. 12). LDH A4 &
human keratinocytes HaCaT cell line°lX 543 24y, 53 22 235 <t Blank
= oM E AAeHA] @il UVBE FARSHA] 82 7

300 pg/mL, 100 gg/mL, 30 pg/mL, 10 pg/mL> ZH2F EAIG AA e —olghgs A5
300, 100, 30, 10 xg/mLE AHAstal UVBE FARSE Aot} UVBE FAFsk Control
LDH &/do] oF 1.58] S7bstaivt. 18yt EAIY AALgH-o&tE A 8E A oA =
olsk 2pol & H&AE F gl
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Fig. 15. Cytotoxicity of Mosidae ethanol extract after
Far infra—red irradiation treatment.
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Fig. 16. Draft design of Mosidae tea.

Fig. 17. Draft mark of
Mosidae tea.




Fig. 18. Draft design of inner beauty soup with
Mosidae.
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Fig. 19. Draft design of Mosidae Dasik with brown rice.



Mosidea

Inner Beauty Food

Fig. 20. Design draft of Inner beauty

soup with Mosidae.
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A2d. EARE °o|&3 HH/FE I IYNLT d ETEA

inner beauty food 72 [A]1 E%=7]%]

7t BN F8A7 9 479 ZALAHE o] ©E phytochemical F7H 9
Firsts FAEE £

(1) F)AZLZZFENN AL EAHY 371, 2 2 74d) o B

phytochemical &% % Atslso v|X & EIHEA
(2) 74 &2 phytochemical&& e} At sS AW 841771 371€E & EAU S

dALYH FAFRXE (40, 70 ¥ 100T), ZAANZH(20, 40 U 60E)0] wE
phytochemical 3% @ Ar3}l50] n|X)= FIHEA

(3) F2 #4

Phytochemical(F ¥ 4 F Z2tH wo|lb) o, dabksts &4

0E HHFE34 7H%?
(2) AHFEES S A " e4Hoz 29

(3) H3 zA0Z 9 FE/RYAF B H4FE, AFLE, pH, LT 5
of et A B4

(4) F2 #4

ME ow F BehweolD), FEE B4 W

(7B Phytochemical (% =
J =4

tyrosinase A3l &4

2]
_E_

t}. 71¥ inner beauty food A|Eof th3lt A|FAEA



(2) 718 AHEAAL
2. A&

7t BN FE8A7 9 439 ZAAHE o] ©E phytochemical F7H £
3Asls A AT BA

ok
HE

= Aol AR BAIE (59) ol s~ 2hp-E (Gyeonggi—do, Korea) oA A3 wkof A3}

(2) €394 A7 H AeEE FE2E AxX

FEA7IE 1, 2 2 3NE AEisE EAHE AREsEla, EAIUE A4 dx

o] 40, 70 2 100CANA Z+zF 20, 40 % 605 <t At 9894 AgdE ZAYE
FAAZXIIE AEAA 4% (w/w) e FRITFA dxskaith. A4 Aeld 2AY 0.1g
< gt gAor 25T 1AZF FE55H. 552 0.45mm syringe filterel] o 2510
Ao ARg-sFaATh.

Fig. 1. Far infrared treatment for Adenophora remotifiora.

(3) 442
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ERECICGE

2]
A9l Az

A ZARAE ] e A8

2] = ] A1 AL F A EA
2= (XD & AXAFEX2) S At e 7 gl £F2

Table 13} Zt}



7y HWes oS 37HAE Y] —1~1"89Y code values: ZEE AF3telgioh wgk
aAe)d ZARA & HA3} FAEA= wSEHEAY (response  surface

methodology, RSM) & o] &3} ).

Table 1. Code values of independent variables for Far—infrared

irradiation
Code value
Factor
-1 0 1
Temperature(C)  X; 40 70 100
Time (min) Xo 20 40 60

4) F2 499
(7}) Phytochemical (F Zg¥E 4 F ZgH o) ek 2A
O & ==

T ZYH =S Folin—Denis'<s WHste] S48t & 5% 2 mLel 2% Na2CO03
%C’“ 2 mLE& 7}st & A2ox 387F HESAIZ] o 50% Folin—ciocalteu$< 0.4 mL%
7bsto] A2ellAq 3071 WA ete] 726nmelA FFEE SAsSIAY ol F HAsdEs
3h7] 913 EFE=A E &= tannic acidE o] &3ty A xFEHHT MO R HEE dEFS 59

.

-4

@

oy
il
i)
s
e
o
[
o
oft

Zolp wolrgeke FZal (05 mLe] 10% AI(NO3)3€H 1 mLe 1M potassium

acetate £ 0.1 mLE H7Isty, 75 4.3 mLE ¢ A7ttt A 204 4087 HEE-A

Z1 % 415nmellA FFEE ST olu T ZeH o= S o] fld e
pZS

& querceting o880 44 F TEAFFNe LR BAE TaAT
@ DPPH(1,1-Diphenyl—2—picryl—hydrazyl) &24%

EAtel &gt datstaAd s Atestr] flsto] frelettZQl DPPHE o] &%k radical &71%
5% o] gttt 7k 7oA A5 1 mLE Al@3el] ¥il 4.0 mLe 95% (v/v) 2] ethyl
alcohols& 7tste] AEEAE Axerh o] &4 0.2 mM DPPHE& 1.0 mL& ¥iL 4
204 30%7F HEE-AZ1 & U.V. visible spectrophotometer (UV—1601, Shimadzu, Tokyo,
Japan) & ©]&3sto] 517nmelA FFEE SAsAT dx27+ A5 Al SFTE o] &35t
sde WHor Faslal 7 AlRel thE A vzl DPPH radical &7 (%)< o



o g o] g3te] AL,

DPPH radical scavenging activity (%) = (1 — ) X 100

B
A : Absorbance of sample, B : Absorbance of blank

) SAEH

EAEXE SAS program (Statistical Analysis System) S AME3dlo] HF+tEF HAXES +
skl A2l 7ke] 7k vl s Duncan® S &3] 7948 A4 («¢=0.05)= A
Al skt

1o
M
ot
ofy
o,
X
i3
)
o
i
~
M
ot
i
1o

U BEAYY HF F23 R AFFEE
AP AT

() A=

Ao ALE3E BAIHE (F) A ZAZE-E (Gyeonggi—do, Korea) ol A A 3dkol A3}

(2) 4494 A7 & 4=, olgS % WEges o]&d FEE AX

371 Auist BAIYE AAJAH AZX7]E o] €3] 80T 3587 dAA Azt &
AAZX7E AHEAA 4% (w/w) Q] 2= 7EA] Azt A3t RAINE 2h2 g4, o
2 49 vEEs o]l FE3AUL. FEES 0.45um syringe filterol]l o #3sto] A3 AL
|31

(L offl

(3) 442

gt A8 AE S A (central composite
32 3 7HA A7l oRA dFEFE2E (X)),
+[X1; 30~907TC, Xo 1~9 hr, X3 7~23(v/w)]
o A st ﬂﬁz%%@fﬂ 7y Q919 2 Table 29 2t} oek23 Hgs
J2- 3 7HA AElele g oekE(MEs) FEX), 9 HEXy) 2 FEAZ
tiate]l 5 (X5 20~100%, Xo; 7~23(v/w), X3 6~30 hr)& ZA3t] 433
t}. Oﬂ%%ﬂr HEeE FZ2349 7 Q919 =+ Table 33 4% ). FHWHFESHA)ZE
4] phytochemical %, dAF3} &4 tyrosinase ANEA T2 vluEASHAT I oS
9 wEE 20 HAxAL "PA-29 YHe ol&sldloen Tt 47 1.002 A



sheie.

FE2 49, dEE, HEgs 5 SR ol&E o olus FEELE(X), FEAITHEXY)
9 Suju] & (Xs) & HIAA HAFZZ20E MEsko H49 FEE55 &9 S0 b
o} x4 o7 F 33l n—hexane fraction, CHCl; fraction, EtOAc fraction, n—BuOH

Table 2. Levels of independent variables in extraction of Mosidae processing
using hot water

Levels

Independent variables Symbol

Water extraction temperature

i X1 30 45 60 75 90

()
Water extraction time (hr) Xy 1 3 5 7 9
Ratio of solvent of sample(mL/g) X3 7 11 15 19 23




Table 3. Levels of independent variables in extraction of Mosidae processing

using ethanol solution

Levels
Independent variables Symbol
-2 -1 0 1 2
Ethanol concentration (%) X1 20 40 60 80 100
Ratio of solvent of
Xy 7 11 15 19 23
sample (mL/g)
Ethanol extraction time (hr) X3 6 12 18 24 30

Table 4. Levels of independent variables in extraction of Mosidae processing

using methanol solution

Levels
Independent variables Symbol
-2 -1 0 1 2
Methanol concentration (%) X1 20 40 60 80 100
Ratio of solvent of
Xo 7 11 15 19 23
sample (mL/g)
Methanol extraction time (hr) X3 6 12 18 24 30

6) FL 449
(7F) Phytochemical(F Z#ds 4 & ZgH wol%) ShEFiA

O F 2YdA=I=F

i)

% ZedE §9L Folin-Denisfg o7t Walel 2439t = 2% 2 mLol 2%

A []
NasCOsz8& 2 mLS 7}t & 2o 3587F ¥-2A17] t}3 50% Folin—ciocalteug&< 0.4



mLE& 7}ste] A&o|A] 3087 WX T 725nmelA] SR EE A olw = =g
F& T Y% AT EH 2+ tannic acidE o35k AT REHFFHAOREEH IS

T ZgHol=drge FZd (05 mLel 10% AI(NO3)38 1 mLe 1M potassium

acetate £ 0.1 mLE H7Isty, 75 4.3 mLE ¢ A7ttt A0 4087 HEE-A

721 2 415nmelA SFEE S5 ol F SR wo|EES Foly] e e d=E
A

£ querceting o] 8-sto] A3 HEAFHANORNE FFE ol

10 OA

b FAakstEAd A
D Total antioxidant activity

AlZ 0.5 mL< linoleic acid emulsion 2.5 mL¥} 0.2M phosphate buffer (pH7.0) 2 mL
o 3, 37TColA 2477 A% F 0.1 mL& 3t thiocyanate 0.2 FA3kqlch =
75% ethanol 4.7 mL, 30% ammonium thiocyanate 0.1 mL, A% &% 0.1 mL %
ferrous chloride 0.1 mL< 7}sto] 3&7F WA £ 500 nmellA 355 SAsATE 2T

R

FZ% Al linoleic acidE #7}ste] 43861131 Total antioxidant activitys th=2] 2l
of oA sttt

Total antioxidant activity (%)=100 — [ (A5 FFE/HETY F3%) X 100 ]

@ DPPH(1,1—-Diphenyl—2—picryl—hydrazyl) 24, Hydroxyl radical &7
5, SOD—-like 44

@p DPPH (1,1 —Diphenyl—2—picryl—hydrazyl) &4%

E Ao ¥ 4.0 mLe 95%(v/v) ethyl alcohols 7}sfe] A3 8o )
fd 0.2 mM DPPHE 1.0 mL& ¥ 294 30&3F #ESAIZ & 517nmellA &3

@ Hydroxyl radical &A%



2.8 nM 2—deoxy—D-ribose, 1.4 mM H;0,& 3&+3F= 10 mM potassium phosphate
buffer (pH 7.4) 44Z& Eol H< 22 A58} premix ¥ EDTA/FeClz(lOO uM EDTA
pH 7.0, 20 uM FeClo) & H7Fsto] HFEWE o] 2.0 mL7F 7 g & 37T 423t &
ok WH-$-3F3th. 10% trichloroacetic acid(TCA) & WH&S FA|A17]aL 1% thiobarbituronic
acid (TBA) 9 2z Z3tsto] 95CoA 2021F REGAI & Ao A Yzbsto] 532nmelA &
FE St

@ SOD-like ZA=4

dAE5E2 A5 0.2 mL Tris—HCI buffer (50 nM Tris (hydroxymethyl) aminomethane +
10 mM EDTA, pH 8.5% ®A) 3 mL, 0.2 nM pyrogallol 0.2 mLE #H7}5}e] 25Tl A
1023 wkeAlZlar AN HCL 1 mLE 7F8be] Whes AAAR &, wks 4 5 At
pyrogallol®] 92 420nmolA SFEE S45F

@ Tyrosinase A &|&4
Tyrosinase A& AL Yagi 52 #HHol we} A5t ¥$7= 0.175M sodium
phosphate buffer(pH 6.8) 0.5 mLe] 10 nM L-DOPAE =<l 7|2 o 0.8 mL9} Al5&d
0.4 mL9 =39 mushroom tyrosinase(110U/mL) 0.8 mL& H7}ste] 25T 287F vt

SAI7 3 vkg o Fofl Al E DOPA chromes 475nmellA =74 sk t}.

(th A=

EAEAE SAS program (Statistical Analysis System)S AME3dlo] HFt+tEF HAXES +
s, A F2ke] {7t ¥lE Duncand B AS k] F4d HH(«¢=0.05S A
A8k



H 2z = (F)oNFZAXEYSE (Gyeonggi—do, Korea) ol A A FHto} ALE-3}
Sk e BAIY FE/28 AE, vEaR, vE0Y, v]EAY 58 o] £35S

(2) 2uA7A

Oh FHALHA
A wAY FE/AE AE A 285 @EANSD AN AL v EER(EAE, F
2), vIgTh (Avitky, SR0h, melthy, slelExmy wYrhy)

5
olgste] Wtstm FARGAN TFF 604 ol oI w7 o4 808 T
FAAgHAE AAE

b 7HIAHE A

stistn FARE Aol SE 604 o4 AR Aol 307kTe] AFAe] & WA

DFAR NEZ ATAGAL. FHAGIAE BN AR ARE BAD FEEY AE

M gSR(FESR), vV8TH (Slo|E2 e RHTH), M gAR o] ojguglow AW

S AAERA VY FHE ARAS A4 249 FRE AFAvh A5 B,
(th 574t

FAAABA N L N EEPARA vkt AT AFES FolHeAE 07 FHAERA 3

R R A3l BTHAE DAk ATLBHE FIREA A AF T G

SlAET, MMET} NREGED wAA As A

AN

(b EARA

Al

951\

o o

H

28 SAS program (Statistical Analysis System)2 AFg3slo] Hf+3xF &
, Ay 77ke] H7F vl = Duncan® B34S &ot] 794 B (=0



s,
3. 4%

7F. BAY S $3A17)9 Y97 ZAMA o] ©E phytochemical 7Y =9}

g
SAEs FARE A

(1) EAYY +8A71(1, 2 2 37§€) o] W& phytochemical 3% % 435l
X &£3%

1GAIZA EAThe] Auf7]13H(1, 2 2 371€9) 7S] phytochemical3r®¥ DPPH 4~A-s< H]
WA EA T BAY Aujr)zE F ZEdE, F SR eol= $hgF 9 DPPH radical 4
As EAATE= Fig. 2~49 2ok 1712 8 2AYe] 495 phytochemical &Aooz
Al F EYdsE, & EdEwolEst dASs o ®EA DPPH AASS 77t 81.82 mg/g,
62.77 mg/g ¥ 88.49% = uYebtt 27/1€ ® EAUS A9+ 7+7F 40.81 mg/g, 60.35
mg/g ¥ 81.94%= Yetygtor 370€E ® REAYO AH$-+= Z2H7; 88.68 mg/g, 77.48 mg/g
4 83.73% % YEMST mekA 371€ ¥ EAJUE inner beauty food AAZEA L] A A |
71zvo. 2 Atk 370E Auiet ZAgE 1€ 271E Aus ZAYY T EEeE,
& ZohiiolE FFolA 5%oll® oA tel 7t Qlglth(Table 2).
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Fig. 2. Total polyphenol contents of Mosidae different
cultivation period.
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Table 5. Total polyphenol contents, total flavonoid and DPPH scavenging

activity of Mosidae different cultivation period.

Cultivar Total polyphenol Total flavonoid DPPH radical
Month contents (mg/g) contents (mg/g) scavenging activity (%)
1 81.822+0.000" 62.771+2.378" 88.492+1.684"

2 40.805+0.751° 60.347+3.113" 81.944+0.281°
3 88.682+0.616" 77.482+2.123° 83.730+0.000"
F value 4259.72 25.99 23.62
Pr > F <.0001 0.0127 0.0146

(2) FEA717F 3/ME 2@ EAYY dAFHYHA ZARRE, AR W
phytochemicald® A &i13l5o] v|x= &3

i

2RHAEA 3L AE EAQE ARE o]&ste] FEHY FHYoEA dF
AFEE (X)), ZARAIZEX) ol e (X 40—-1007T, Xa; 20-60) S =4 3
=, & ZotRxol= 3% 9 DPPH radical 276 & Bl ojwf A}g-¥
2 @l (full factorial design)©] At} 370E Aujst BAIE o] &3t F
A DAAAATFHR] AR E (X)), RARTHX) 9] FEH st oE ods &
58} Atk AAH ZARRETE ST, AR AeF Akl AsjA] L
= A Th
3/ME Aujgt Ao dAed Mgzl F EFeusdd, & SgRxol=ds W DPPH
radical 275 A A#E= Table 63 Zth A3 oM A% 100C, =AMIZE 60229 7
Qo] F ZHEdES 70.90 mg/g® 7HE Eghon, AALgM HEE 100T, FAMZE
2089 A9oA F ZPR o= 5592 mg/g® MY ¥E @S yehgth mmI 94F
M AEgeX: 70T, ZAMIZE 60w AA M AEEE 100T, ZAFITE 4029 A5l
DPPH radical 2452 87.50%% 74 =7 Yels
3L A BAIe] QA A ZAFLE W FAMAIZEY] Wl w2 F ZddE, F 2
gtH ol 4 DPPH radical 227159 #AREA] A3+ Table 7% Zth %Zﬂﬂﬁ ZARRE
9} FARAZEo] = ZglH|Eo] m X = 9O probability:= ZHzF 0.0013 0.0016°]%o.H
ZHtR o= ZHZF 0.014%F 0.0388°]2ith. DPPH radical 2% 77 0.043%
0.001°]1t}h. wekA], phytochemical & (F ZEldlE, T ZHtR oD oA = AT
G o] Flow FAarstsolA s AL JEFH o] it
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Fig. 5. Photographs according to irradiation temperature and time of

Mosidae after 3 month cultivation



Table 6. Total polyphenol content, total flavonoid content and DPPH scavenging

activity according to irradiation temperature and time of Mosidae after 3 month

cultivation
) Total polyphenol Total flavonoid DPPH radical
Temperature Time )

. . contents contents scavenging

(C) (min) .
(mg/g) (mg/g) activity (%)
-1040) —-1(20) 32.257%1.233 35.624%0.375 77.98+3.09
-1(40) 0(40) 55.830*£1.572 41.163%£2.991 87.30+1.12
-1(40) 1(60) 54.246%0.411 31.385%£2.123 87.10+3.09
0(70) -1(20) 35.303*£0.550 42.923%£0.376 79.76 20.00
0(70) 0(40) 64.305*£1.711 54.732£2.994 86.31+0.28
0(70) 1(60) 63.390*£0.955 42.959%0.249 87.50%+0.28
1(100) -1(20) 68.593*£1.374 55.925£5.637 81.75+2.81
1(100) 0(40) 63.478*1.510 40.561*0.501 87.50%+0.28
1(100) 1(60) 70.907*0.274 37.831%£1.249 82.54%+0.00

Table 7. Analysis of variance of total polyphenol content, total flavonoid content
and DPPH scavenging activity according to irradiation temperature and time of
Mosidae after 3 month cultivation

Total polyphenol Total flavonoid DPPH radical

Factor contents contents scavenging activity

F value Pr > F F value Pr > F F wvalue Pr > F

Temperature 10.77 0.0010 5.37 0.0141 3.69 0.0433
Time 9.65 0.0016 3.84 0.0388 21.76 <.0001

FHUsd F BN dY, F Eohuno=gd y

% &
S5 9@ AR A ATH A7AFE ALT A3 Table
83t ggkov] oAk FaAAFHA Y PR AN probabilityE NFOE ¥ W F Ee
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stek & ZEtHno)l=3%=F 9 DPPH radical 24%9 total regress= ZHZF 0.0003,
0114, 0.0002% i 2 A94de HERST(Table 9).

A AelsA e HAsIE flste]l 7 7HARIARD AR E(XD), A
AZEH(X2) 9] st e T EHsds, T EdtEeol=9g 9 DPPH radical &271%

& WFEEHIEA A Fig. 6% 2o

H AT ALA = 2 HEA Y (response surface methodology) = ©]83F0e] FoRHSHS
(S =54 grol Hagk HAdigh, 5452 4 Aol "ok HAAx2ds e 7 Ue
OlEA-29 WS olgstion ol ZtFA= 727t 1.002 s, A edAge
HAzZHAL A% 80T, A7+ 350l Th

Table 8. Regression coefficients of the second degree polynomials for
polyphenol content, total flavonoid content and DPPH scavenging activity
according to irradiation temperature and time of Mosidae after 3 month

cultivation
Estimate
) DPPH radical
Parameter Total polyphenol Total flavonoid ]
scavenging
contents contents o
activity
Intercept 59.057778 50.234111 87.368333
X,V 10.107500 4.190833 —0.100000
XZZ) 8.731417 —3.882833 2.944167
X1#Xy 3.219333 —6.623167 —0.495000
Xo*X1 —4.918875 —-3.463750 —2.083750
Xo#Xy —=7.087917 —4.544167 —4.267500

1
)Temperature

2 .
'Time



Table 9. Determination coefficients of the second degree polynomials for
polyphenol content, total flavonoid content and DPPH scavenging activity
according to irradiation temperature and time of Mosidae after 3 month cultivation

Total polyphenol Total flavonoid DPPH radical
Regression contents contents scavenging activity
R* Fvalue Pr>F R®* Fvalue Pr>F R* Fvalue Pr>F
Linear 0.6823 23.67 <.0001 0.3522 6.42 0.0127 0.4139 16.06 0.0004
Quadratic 0.0777 2.68 0.1091 0.2321 4.23 0.0408 0.2934 11.39 0.0017
Cross
0.0621 4.28 0.0608 0.0863 3.14 0.1015 0.1381 10.72 0.0067
product
Total
0.8261 11.40 0.0003 0.6706 4.89 0.0114 0.8454 13.12 0.0002
regress
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Fig. 6. Response surface plot for polyphenol content, total
flavonoid content and DPPH scavenging activity according to

irradiation temperature and time of Mosidae after 3 month
cultivation



(1) 52 Al FE25, FIAT E v & wg HF F2374

ATE  olg3te] EAYY F
phytochemical &% (F Z2dE, & =2
FE9 FE2E 60T, FEAI 5 hr ¥ 3 m
14.85 mg/go® 7V &gkomn, & EofHolE S
227 hr 9 Sviu]E 19 mL/ge] 4
AFE ol &sto] EAYS] &
Al A= Table 113 2o FE22%, F32
n]x]= gk o3t probability:= 22t 0
Tekekof njx]= g2 Z+2F 0.084, 0.7048 % 0.0005°]%t). A4

2%, FEAF W GuHlEdd wE FEF A
)2 A% A3t= Table 103 Ao A<+
o
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5N 5947kl & LhER 9l e,

ArEFE= 4ol AHegaclel thste] FEHHFR T ZYH=TF U T ZotR 0| =8
= oS85 oA 3 1A 8 I FAATE AAE A= Table 129 #om o]xith
2392049 ARAAFOIA probabilityE 1E0E 2 0 & ZelsluRd 9 ¥ Tohn
wol=ds = 7FX] RYE linear, quadratic, corss product s+=O. % AsHAdo] yYEeElGtomr F
Y sEdE € T =

T ZotH ol Egker o] xthals| 2 4 9 total regresst R 0.00019]
stZ w9 H& AFAE HAtH(Table 13).



Table 10. Total polyphenol and total flavonoid content according to extraction

temperature, time and solvent ratio in hot water extraction of Mosidae

Exp. Code levels of variable Responses
No. XD X,” X Total polyphenol Total flavonoid
contents (mg/g) contents (mg/g)
1 -1(45) -1 -1(11D) 9.85+0.80 0.78%+0.36
2 1(75) -1(3 -10aD) 9.56%+0.43 0.94%0.06
3 —1(45) 1(7) —-1(1D) 9.95%+0.33 0.63+0.11
4 1(75) 1(7) —-1(1D) 7.31+1.18 0.98%+0.08
5) —-1(45) -1(3) 1(19) 13.24*3.35 1.51*0.50
6 1(75) -1(3) 1(19) 13.77+3.52 0.38+0.48
7 —1(45) 1(7) 1(19) 13.35T3.41 1.61*0.74
8 1(75) 1(7) 1(19) 14.08+2.96 0.19+0.12
9 —2(30) 0(5) 0(15) 13.49+0.04 0.23%+0.17
10 2(90) 0(5) 0(15) 12.20+1.39 1.07£0.56
11 0(60) -2(1) 0(15) 11.93+2.56 0.88%+0.38
12 0(60) 2(9) 0(15) 12.56+1.57 0.60%+0.43
13 0(60) 0(5) —2(7) 5.961+084 1.39£0.05
14 0(60) 0(5) 2(23) 14.85+4.56 1.23£0.06
15 0(60) 0(5) 0(15) 13.20£0.02 1.07£0.68
16 0(60) 0(5) 0(15) 12.78+1.22 0.95%+0.70

DWater extraction temperature (‘C)

YWater extraction time (hr)

PYRatio of solvent to sample (mL/g)



Table 11. Analysis of variance for total polyphenol and flavonoid content
according to extraction temperature, time and solvent ratio in hot water

extraction of Mosidae

Total polyphenol Total flavonoid
Factor contents (mg/g) contents (mg/g)
F value Pr > F F value Pr > F
Water extraction
. 2.77 0.0324 6.57 0.0004
temperature (C)
Water extraction
] 1.38 0.2461 0.54 0.7048
time (hr)
Ratio of solvent to
62.65 <.0001 6.33 0.0005

sample (mL/g)




Table 12. Regression coefficients of the second degree polynomials for

total polyphenol contents and total

flavonoid contents according to

extraction temperature, time and solvent ratio in hot water extraction of

Mosidae
Estimate
Parameter Total polyphenol Total flavonoid
contents (mg/g) contents (mg/g)
Intercept 13.116042 11.489938
X" -1.760625 4133313
X, 2.452708 —8.542625
X5 0.411458 0.420125
X#X1 —1.237917 —1.153813
Xo#X1 0.017083 —2.266625
Xo# Xy —0.511667 2.734000
X3#X 0.560417 0.718750
X3# Xy —0.423750 —0.211250
X3%X3 0.097083 —0.436438

DWater extraction temperature (C)
YWater extraction time (hr)

PRatio of solvent to sample (mL/g)



Table 13. Determination coefficients of the second degree polynomials for
total polyphenol contents and total flavonoid contents according to extraction

temperature, time and solvent ratio in hot water extraction of Mosidae

Total polyphenol )
POYP Total flavonoid contents (mg/g)

_ contents (mg/g)
Regression

R* F value Pr > F R* F value Pr>F
Linear 0.6316 40.18 <.0001 0.7685 94.7 <.0001
Quadratic 0.1525 9.7 <.0001 0.1477 18.2 <.0001

Cross
0.0168 1.07 0.3738 0.0243 2.99 0.0529

product

Total

0.8009 16.98 <.0001 0.9405 38.63 <.0001

regress

AFE olfste] EAUE FE2E, FEALE D gyl Eed o %%Zé o] €] total
antioxidant activity® #243% A3} Table 149 Zt}. 5529 FE25 60T, FEA7H
5 hr @ €v8]& 23 mL/g2 7% total antioxidant activity: 98.45 mg/gl. & 7]-73} T2
= HER o

ATE ol&ste] EAYY FE2L, FEAZ 2 Euip & FEWste] ©E  total
antioxidant activity®] #4HE4 A= Table 159 2. FE2& 5%, FEAIZF 2 £0jH] 0]
total antioxidant activityel]l w]x&= &2 2H7F 0.0324, 0.2461 2 0.00010]%l5}t. 54 F
=259 ] Eo] 5%l el datolE HERA ST

FFEEF ALY Ay ddte] FE5W4<Q total antioxidant activityE ol=38l7]
o]
}\O

=
=
é

i

Acts =49 s AAFE AXE A Table 163 20w o] xjrhds] 7]
37 7d oA linear, quadratic, cross product =22 2§40l YEE O™ total regress
£ 0.0001°]at= w9 %2 A4S HERHUTH(Table 17).

r JZi rsL' 12



Table 14. Total antioxidant activity according to the extraction
temperature, time and solvent ratio in hot water extraction of Mosidae

Code levels of variable Responses
Exp.
No. %, %,? .9 Total antioxidant activity
(% inhibition)
1 —1(45) -1(3) —1(11D) 95.90%+0.00
2 1(75) -1(3) —1(11D) 92.30+0.00
3 —1(45) 1(7) —1(11D) 91.85%+0.07
4 1(75) 1(7) —-1(11D) 96.15+0.21
5 —1(45) -1(3) 1(19) 97.80%=0.00
6 1(75) -1(3) 1(19) 97.95%+0.78
7 —1(45) 1(7) 1(19) 97.85+0.49
8 1(75) 1(7) 1(19) 97.80%0.14
9 —2(30) 0(5) 0(15) 97.10£0.85
10 2(90) 0(5) 0(15) 97.30£0.42
11 0(60) -2(1) 0(15) 96.95+0.64
12 0(60) 2(09) 0(15) 97.35+0.64
13 0(60) 0(5) —2(7) 90.75%+0.07
14 0(60) 0(5) 2(23) 98.45%+0.35
15 0(60) 0(5) 0(15) 97.55%+0.92
16 0(60) 0(5) 0(15) 92.50%0.14

DWater extraction temperature(C)
YWater extraction time (hr)

PRatio of solvent to sample (mL/g)



Table 15. Analysis of variance for total antioxidant activity according to the

extraction temperature, time and solvent ratio in hot water extraction of Mosidae

Total antioxidant activity (%

Factor inhibition)
F value Pr > F
Water extraction temperature (C) 2.77 0.0324
Water extraction time (hr) 1.38 0.2461
Ratio of solvent to sample(mL/g) 62.65 <.0001

Table 16. Response coefficients of the second degree polynomials for total
antioxidant activity according to the three variables in hot water extraction of
Mosidae

Estimate

Parameter
Total antioxidant activity (% inhibition)

Intercept 12.625417
XY —-0.531250
X,? —0.058750
X3? 4.442917
XX, —-0.146667
XX, —-1.068333
XXy —0.746667
XX, 2.095000
XXy 1.278333
XX —-2.588333

DWater extraction temperature(C)
YWater extraction time (hr)

PRatio of solvent to sample (mL/g)



Table 17. Determination coefficients of the second degree polynomials for
total antioxidant activity according to the three wvariables in hot water
extraction of Mosidae

Total antioxidant activity (% inhibition)

Regression

R? F wvalue Pr > F

Linear 0.5881 33.37 <.0001

Quadratic 0.1138 6.46 0.0012

Cross product 0.0748 4.24 0.0111

Total regress 0.7767 14.69 <.0001
s olgst] EAYY FE2%, FEA Z &upj & wE FEFYAS DPPH
radical £7%, Hydroxyl radical % i—‘g— 1 SOD-like 4574 A3} Table 183 7t}

DPPH radical A%< d5F£9 FE2% 75T, Tgﬂlﬂ 7 hr 9 &viHlE 19 mL/g9
3% 93.94%% VY wkoH, Hydroxyl radical 2A 5L A4FE0 2225 45T, =&
AIZE 7 hr @ Soiu]E 11 mL/g9 4% 53.19%% 7}73} Fo #e HERSIT SOD-like
9549 Ageles d5F=9 i%% 45C, FZAIZ 7hr 2 &vin]& 19mL/gellA

87.95%% 7H E2 #h= RSl
dE o1&t AU FE2E, FEARE B Erjul g et mE DPPH radical

A%, Hydroxyl radical 24% % SOD-like &4 B3R Az} Table 199 Zt}.
ATFE o83t FE25, FEAZ 9 &uH]Eo] DPPH radical &7sol vlA= F&FS 2
7} 0.984, 0.0012 % 0.0004°0]%low, Hydroxyl radical &A-sel vX= FIF> 747t

0.0437, 0.0871 % 0.0001°]3t}. SOD-like Aol v A= A& 247+ 0.0001, 0.0001
2 0.0001°]3 k. webA] DPPH radical &A% G5 FE2A &ujul&o] 5% oA
874 AtolE HEQla, Hydroxyl radical &A% I FE2529 &uiv]&o] 5% delA
oA 2FolE ®ATH w3 SOD-like BAL 3714 Ae$FE BF 0.01% FFolA A
= YERi it

%ﬂ_—?z‘r‘%%’ﬁ ol 2] AHglacle] tfsle] F4 42l DPPH radical &7 %, Hydroxyl radical
2% ¥ SOD-like 8AS5HE oS5et7] g olxas] A= sAAFE Axtst A3
+ Table 203 Zom o|xrha3s|7] =242 AFAAAdlA probabilitys 7|Flo®2 &
total regress® DPPH radical &7%, Hydroxyl radical &27% % SOD-like &4 Z4 &
Zkz}k 0.0020, 0.0001 % 0.0001% "¢ % e et (Table 21).
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Table 18. DPPH scavenging activity, Hydroxyl radical scavenging activity and
SOD-like activity according to the extraction temperature, time and solvent ratio
in hot water extraction of Mosidae

Code levels of

) Response
variable
Exp. . Hydroxyl
No DPPH radical . .
: D 2 3 ) radical SOD-like
X1 Xz X3 scavenging ] o
o scavenging activity (%)
activity (%) .

activity (%)
1 -1(45) -1(3) -1(11) 49.30*+3.37 29.42+£1.79 79.80%£5.53
2 1(75) -1(3) -1(11) 47.71%+2.53 35.02£0.85 79.48*£3.22
3 —1(45) 1(7) -1(11) 90.16+2.11 53.19+1.02 80.94*2.07
4 1(75) 1(7) -1(11D) 89.76+£2.95 24.79+3.06 72.96*4.61
5 —-1(45) -1(3) 1(19) 92.84+0.84 25.09£0.77 80.78+1.38
6 1(75) -1(3) 1(19) 92.35%£1.55 0.96%£0.51 87.13£0.69
7 —1(45) 1(7) 1(19) 88.07+4.78 5.23£0.09 87.95%+1.38
3 1(75) 1(7) 1(19) 93.94£0.14 1.32%£0.00 84.69*+1.84
9 —2(30) 0(5) 0(15) 89.96x0.14 24.25+1.79 84.04*+2.30
10 2(90) 0(5) 0(15) 91.65+3.09 24.55+2.89 81.11*£0.46
11 0(60) -2(1) 0(15) 89.17+1.55 20.70+2.21 76.38F1.61
12 0(60) 2(9) 0(15) 92.05x0.56 23.71%£12.08 78.83%£0.46
13 0(60) 0(5) -2(7) 85.69*+0.56 39.47£0.00 69.22*£2.53
14 0(60) 0(5) 2(23) 93.54£0.70 4.57%0.00 82.25+1.61
15 0(60) 0(5) 0(15) 92.05+0.28 18.77%3.06 82.90*1.15
16 0(60) 0(5) 0(15) 92.74*+1.55 21.48*+1.79 79.64%+0.69

DWater extraction temperature (C)

YWater extraction time (hr)

PRatio of solvent to sample (mL/g)



Table 19. Analysis of variance of DPPH scavenging activity, Hydroxyl
radical scavenging activity and SOD-—like activity according to the extraction

temperature, time and solvent ratio in hot water extraction of Mosidae

DPPH radical

Hydroxyl radical

. . SOD-like
scavenging scavenging vty (%)
Factor activity (%) activity (%) ac
Pr > F Pr > F Pr > F
value value value
Water extraction
. 0.09 0.9840 2.72 0.0437 9.57 <.0001
temperature (C)
Water extraction
] 6.63 0.0012 2.2 0.0871 9.84 <.0001
time (hr)
Ratio of solvent to
7.81 0.0004 28.93 <.0001 36.24 <.0001

sample (mL/g)

Table 20. Response coefficients of the second degree polynomials of DPPH

scavenging activity, Hydroxyl radical scavenging activity and SOD-like

activity according to the extraction temperature, time and solvent ratio in hot
water extraction of Mosidae

Estimate
) Hydroxyl
Parameter DPPH radical radical SOD—like
scavenging . .
activity (%) Sca‘V.engmg activity (%)
activity (%)

Intercept 87.228125 19.972500 82.479583
X,V 0.422187 —3.140208 —0.692500
X5? 5.343438 0.003542 0.265417
X5" 6.623437 —11.226458 3.338750
X1#X1 —0.398125 1.067500 0.326250
Xo#X, 0.945625 —1.722083 —2.158333
Xo#X —0.447500 0.518750 ~-0.916250
XXy 0.920625 —0.654583 1.424167
XX ~10.760625 —4.129583 1.263333
X5#X3 —0.696250 0.473333 —1.383333

DWater extraction temperature (C)
YWater extraction time (hr)
PRatio of solvent to sample(mL/g)



Table 21. Determination coefficients of the second degree polynomials of DPPH
scavenging activity, Hydroxyl radical scavenging activity and SOD-like activity

according to the extraction temperature, time and solvent ratio in hot water extraction

of Mosidae
DPPH radical Hydroxyl radical ] o
] ] SOD-like activity
scavenging scavenging %)
. . . . . O
Regression activity (%) activity (%)
22 F Pr > e F Pr > 2 F Pr >
value F value F value F

Linear 0.3556 7.36 0.0014 0.7093  38.82 <0001 0.4976 38.00 <.0001

Quadratic ~ 0.0024 0.05 0.9846  0.006 0.33 0.8058 0.1605 12.256 <.0001

Cross

0.2878 5.96 0.0039 0.0534 2.92 0.0463 0.1762 13.45 <.0001
product
Total

0.6459 4.46 0.002 0.7686 14.02 <.0001 0.8342 21.24 <.0001
regress

ATE ol&ste] HEAUS FE2E, FEAT 9 EuHlEe] wWE FEFFA
tyrosinase A& A A= Table 229 Zt}. Tyrosinase AMNBFL AFFE9 F&
25 75T, FE=AZF 3 hr %W £vju] & 11 mL/gollA 86.45%=% 7H4 &2 < YeESIth
BA S FE25, FE2AF YW &uH] &9 FFH e e tyrosinase AS|EA ] EARE
A A3}= Table 233 Aty FE225%, FE2AI7F 2 Suln]&9] tyrosinase As|&Ad o v A
© 92 Z+7F 0.0022, 0.0001 % 0.0001°]9t}. webA tyrosinase AL FE2%
SAZF E BuiulE B 1% oluellA FeAdxtolE BT

AFFE oA Hgagle tiste] FE5H4RI tyrosinase AW S 53817
2 A58 S AATE AN At Table 248 2o o] xrhahs]
77 oA probabilityE 7]—%—23 E u| cross product, quadratic, linear <=
YEFN O™ tyrosinase A& total regressi= 0.0001°]3}=Z ¢ &2
E}stth(Table 25).



Table 22. Tyrosinase inhibitory rate according to the extraction
temperature, time and solvent ratio in hot water extraction of Mosidae

Code levels of variable Responses
Exp. No. <D N <0 Tyrosinase Inhibitory
rate (%)

1 —1(45) -1(3) -1(11) 82.05*0.21
2 1(75) -1(3) -1(11) 86.45*6.29
3 —1(45) 1(7) -1(11) 69.6519.26
4 1(75) 1(7) -1(11) 49.95+2.76
5 —1(45) -1(3) 1(19) 57.75*5.73
6 1(75) -1(3) 1(19) 75.70%£9.90
7 —1(45) 1(7) 1(19) 73.20%4.10
8 1(75) 1(7) 1(19) 81.05*£6.29
9 —2(30) 0(5) 0(15) 64.80*9.05
10 2(90) 0(5) 0(15) 64.90*+1.27
11 0(60) -2(1) 0(15) 60.35T4.45
12 0(60) 2(9) 0(15) 64.20*2.55
13 0(60) 0(5) —2(7) 43.10%£5.80
14 0(60) 0(5) 2(23) 72.70*8.63
15 0(60) 0(5) 0(15) 76.10£2.26
16 0(60) 0(5) 0(15) 68.60*5.66

DWater extraction temperature (‘C)
YWater extraction time (hr)
PRatio of solvent to sample (mL/g)

Table 23. Analysis of variance for tyrosinase inhibitory rate according to the

extraction temperature, time and solvent ratio in hot water extraction of

Mosidae
Tyrosinase Inhibitory rate (%)
Factor
F wvalue Pr > F
Water extraction temperature (C) 5.09 0.0022
Water extraction time (hr) 10.65 <.0001
Ratio of solvent to sample(mL/g) 15.03 <.0001




Table 24. Response coefficients for the second degree polynomials of
tyrosinase inhibitory rate according to the extraction temperature, time and
solvent ratio in hot water extraction of Mosidae

Estimate
Parameter
Tyrosinase Inhibitory rate (%)
Intercept 76.165625
X" 0.668750
X5 —1.275000
X5 3.675000
Xy#X1 —1.875000
Xo#X1 —4.275000
X% Xy —2.518750
X3#X; 5.137500
X3# Xy 8.712500
X3#X3 —3.612500

DWater extraction temperature(C)

YWater extraction time (hr)

PRatio of solvent to sample(mL/g)
Table 25. Determination coefficients for the second degree polynomials of
tyrosinase inhibitory rate according to the extraction temperature, time and
solvent ratio of Mosidae in hot water extraction

Tyrosinase Inhibitory rate (%)

Regression
R F value Pr > F
Linear 0.1123 4.02 0.0141
Quadratic 0.0992 3.55 0.0232
Cross product 0.4345 15.54 <.0001
Total regress 0.6460 7.70 <.0001

AT E ol &ste] BAUY FE2%, FEAKE U Gujp| & e T HASE 9ls
of 37FA AR FE2E X)), FEANEXKY) 9 Suin]& Xy o] st e F Z 9
=otek E Zglpxo|=3%kek total antioxidant activity, DPPH radical 27%, hydroxyl
radical &A%, SOD—like &4 9 tyrosinase Asj&Ado] thst Hk-exdE Ay} Fig. 7~
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Fig. 11. Contour plot for the hydroxyl radical scavenging activity according to

the extraction temperature, time and solvent ratio in hot water extraction of

Mosidae.



o

Water extraction time(hr)
— o

-2
-2 -1 1]

Contour Plot of SOD-like activit vs Water extraction, Water extraction
2

Water extraction temperature('C)

1 2

Contour Plot of SOD-like activit vs Ratio of solvent, Water extraction
2

-

(=]

=

Ratio of solvent of sample(mL/g)

=2

=2 -1 o 1
Water extraction temperature('C)

Contour Plot of SOD-like activit vs Ratio of solvent, Water extraction
2

=

A

Ratio of solvent of sample(mL/g)

-1 a 1
Water extraction time(hr)
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Table 26. Total polyphenol and total flavonoids contents according to

extraction temperature, time and solvent ratio in ethanol extraction of
Mosidae
Code levels of variable Responses
Exp.
No. D <, <9 Total polyphenol  Total flavonoid
contents (mg/g) contents (mg/g)

1 -1(40) -1(11) -1(12) 10.47x0.03 1.51£0.14
2 1(80) -1(11) -1(12) 7.18£1.16 3.31*0.01
3 -1(40) 1(19) -1(12) 16.17*0.05 1.07%£0.83
4 1(80) 1(19) -1(12) 12.41£1.07 2.9910.31
5 -1(40) -1(11) 1(24) 10.01£0.04 1.38%£0.04
6 1(80) -1(11) 1(24) 8.4211.96 3.47*0.10
7 -1(40) 1(19) 1(24) 13.47+2.42 0.19%0.12
8 1(80) 1(19) 1(24) 12.49%0.90 3.35£0.72
9 -2(20) 0(15) 0(18) 12.94*0.91 0.43%0.23
10 2(100) 0(15) 0(18) 3.66*=0.01 2.67%0.30
11 0(60) =2(7) 0(18) 6.011.16 2.05%0.28
12 0(60) 2(23) 0(18) 16.40%£4.73 1.58%*0.72
13 0(60) 0(15) —2(6) 11.54*3.70 1.75%20.09
14 0(60) 0(15) 2(30) 15.74%0.02 2.64%0.72
15 0(60) 0(15) 0(18) 13.51£6.03 2.36%0.28
16 0(60) 0(15) 0(18) 13.00£3.92 2.81%0.88

DEthanol concentration(%))
YRatio of solvent to sample (mL/g)
PEthanol extraction time (hr)

Table 27. Analysis of variance for total polyphenol and flavonoid content

according to extraction temperature, time and solvent ratio in ethanol

extraction of Mosidae

Total polyphenol Total flavonoid

Factor contents (mg/g) contents (mg/g)
F wvalue Pr > F F wvalue Pr > F
Ethanol
) 15.54 <.0001 16.72 <.0001
concentration (%)
Ratio of solvent to
20.67 <.0001 65.32 <.0001
sample (mL/g)
Ethanol extraction
1.38 0.2588 0.51 0.7292

time (hr)




Table 28. Regression coefficients of the second degree polynomials for
total polyphenol contents and total flavonoid contents according to

extraction temperature, time and solvent ratio in ethanol extraction of Mosidae

Estimate
Parameter Total polyphenol Total flavonoid
contents (mg/g) contents (mg/g)
Intercept 13.116042 11.489938
X" —1.760625 4.133313
X5 2.452708 —8.542625
X5 0.411458 0.420125
Xy#Xg —1.237917 —1.153813
Xo#X1 0.017083 —2.266625
Xo# Xy —0.511667 2.734000
X3#X1 0.560417 0.718750
X3# Xy —0.423750 —0.211250
X3%X3 0.097083 —0.436438

DEthanol concentration (%))
YRatio of solvent of sample (mL/g)
PEthanol extraction time (hr)

Table 29. Determination coefficients of the second degree polynomials for
total polyphenol contents and total flavonoid contents according to extraction
temperature, time and solvent ratio in ethanol extraction of Mosidae

Total polyphenol )
POYP Total flavonoid contents (mg/g)

Regression contents (mg/g)

R* F value Pr>F R* F value Pr > F
Linear 0.6316 40.18 <.0001 0.7685 94.7 <.0001
Quadratic 0.1525 9.7 <.0001 0.1477 18.2 <.0001

Cross
0.0168 1.07 0.3738 0.0243 2.99 0.0529

product

Total

0.8009 16.98 <.0001 0.9405 38.63 <.0001

regress
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Table 30. Total antioxidant activity according to extraction temperature, time

and solvent ratio in ethanol extraction of Mosidae

Code levels of variable Responses
Exp.
No. %, %,? %, Total ant.iox.id‘a‘nt activity (%
inhibition)
1 -1(40) -1(11 -1(12) 91.35*0.35
2 1(80) -1(11D) -1(12) 98.20*0.71
3 —1(40) 1(19) -1(12) 96.70*0.71
4 1(80) 1(19) -1(12) 93.95*0.78
5 -1(40) -1(11) 1(24) 91.10*0.14
6 1(80) -1(11D) 1(24) 93.40*0.85
7 —1(40) 1(19) 1(24) 97.10*0.71
8 1(80) 1(19) 1(24) 98.35*0.07
9 —2(20) 0(15) 0(18) 94.70*0.14
10 2(100) 0(15) 0(18) 97.85*0.07
11 0(60) —2(7) 0(18) 94.55*0.21
12 0(60) 2(23) 0(18) 96.40*0.14
13 0(60) 0(15) —2(6) 94.95*0.21
14 0(60) 0(15) 2(30) 96.15*0.21
15 0(60) 0(15) 0(18) 95.85*0.21
16 0(60) 0(15) 0(18) 95.85*0.07

YEthanol concentration (%))
YRatio of solvent to sample (mL/g)
PEthanol extraction time (hr)



Table 31. Analysis of variance for total antioxidant activity according

to extraction temperature, time and solvent ratio in ethanol extraction of

Mosidae
Total antioxidant activity (%
inhibition)
Factor
F wvalue Pr > F
Ethanol concentration(%) 14.35 <.0001
Ratio of solvent to
22.65 <.0001
sample (mL/g)
Ethanol extraction time (hr) 6.81 0.0003

Table 32. Regression coefficients of the second degree polynomials
for total antioxidant activity according to extraction temperature, time

and solvent ratio in ethanol extraction of Mosidae

Estimate

Parameter

Total antioxidant activity (% inhibition)

Intercept 95.479167
X" 0.875000
Xy 0.983333
X5 0.133333
Xy#X1 0.104167
Xo#X; —1.325000
X% X —0.095833
X3%X; —0.066667
X3# Xy 1.233333
X3#X3 —0.075000

DEthanol concentration(%))
PRatio of solvent to sample(mL/g)

PEthanol extraction time (hr)



Table 33. Determination coefficients of the second degree
polynomials of total antioxidant activity according to extraction
temperature, time and solvent ratio in ethanol extraction of Mosidae

Total antioxidant activity (% inhibition)

Regression
R? F value Pr > F
Linear 0.3858 20.22 <.0001
Quadratic 0.0108 0.57 0.64
Cross product 0.3616 18.95 <.0001
Total regress 0.7583 13.25 <.0001

AEEES o] &3t EAY FEFFA L oeE w5, Suin]E 2 FEA0 &

¢] DPPH radical &~A%, Hydroxyl radical 245 % SOD-like 845 5743 A3} Table
349k £t DPPH radical &27s< A&&FE° oeEsx 80%, &vl& 19 mL/g 9
FEAIZE 12 hre] 27 97.12% = 7H¢ =2 #S X3 Hydroxyl radical &A1 5%
SOD-like #4549 A9e JEEsE 60%, SrvE 23 mL/g ¥ FEAZF 18 hro =
Hog 7247 83.74%% 91.21%% 7HE & #e YERISIH

NEES o] BAY FEFAHANAY oere w5, §unlE 9 FEAI7E FEHste] w
£ DPPH radical A&7, Hydroxyl radical &27% % SOD-like A9l HEAHREM Axl=
Table 35%} #Zt}. DPPH radical &7l tisto] cft&s, &wiH|& 2 FEA|1to] w|X|
= 93 ZH7F 0.021, 0.5634 2 0.98449]% 0™, Hydroxyl radical 245l 7| X+= g
Z+Zk 0.0001, 0.0001 % 0.7503°]31t}k. SOD-like Ao oetSs%E, Lvjnj& 2
ZAlzko]l Z+zF 0.0001, 0.0001 ¥ 0.5728°]3it}. webx DPPH radical &4 52 olgh&
9] ggkgo] 1, Hydroxyl radical 2A %3 SOD-like 4L o8&E 5, Suiv]&

FEFo] AA vEFOH kA QRIERke] 5% UlelA ol d kel E H T

HEE o] &% BAY FEF A Helacle gk FE5RS DPPH radical £7%,
Hydroxyl radical 227 4 SOD-like @35S A5st7] flst olxthats] =42 314
ATE ALret A3= Table 363 #gtom o|xupara]y=4d el A7 olA total
regress® probabilityE & ] DPPH radical &2AH 52 5%UelA 230 & HolA] ke
HiH o] Hydroxyl radical 2453 SOD-like &4 5742 0.00010]st= wl-¢ =& A=
LEFSTH(Table 37).
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Table 34. DPPH radical
activity and SOD-like activity according to extraction temperature, time and

scavenging activity, hydroxyl radical scavenging

solvent ratio in ethanol extraction of Mosidae

Code levels of

variable Responses
Exp. DPPH radical O] SOD-like
No. XY X,? X5 scavenging rad1ca‘1 activity
activity (%) Sca‘V‘engmg (%)
activity (%)
1 -1(400 -1(11) -102) 87.38t6.61 47.3312.83 84.85*t1.15
2 1(80) -1(11) -1(12) 93.84*t1.97 2.34+10.39 55.37*t3.22
3 -1(40) 1(19) -1(12) 93.24*0.84 73.27*10.47 89.25*0.00
4 1(80) 1(19) -1(12) 97.12*t0.42 34.30t4.57 73.29%t1.38
5 -1(400 -1(1D) 1(24) 88.77*t2.67 53.45*0.16 82.41*0.92
6 1(80) -1(11D) 1(24) 90.85*t3.94 3.23+11.34 63.03%t13.13
7 -1(40) 1(19) 1(24) 91.45t2.81 73.27*0.16 89.09*1.15
8 1(80) 1(19) 1(24) 94.43t2.81 31.561%0.31 72.64*0.00
9 —-2(20) 0015 0(18) 90.85*t2.53 62.14t2.68 86.3210.46
10 2(100) 0(15) 0(18) 66.60*t0.56 11.25+0.00 56.19t2.53
11 0(60) —2(7) 0(18) 87.4814.78 48.8910.94 81.11*0.00
12 0(60) 2(23) 0(18) 94.04£1.97 83.74t2.68 91.21*0.46
13 0(60) 0(15) —2(6) 89.76 £0.14 58.57*t2.36 85.18*t0.69
14 0(60) 0(15) 2(30) 92.45*t4.22 46.10t5.51 86.48*t1.15
15 0(60) 0(15) 0(18) 92.84+1.69 47.55*11.57 85.02%0.46
16 0(60) 0(15) 0(18) 92.25+t3.66 51.11*0.00 84.53*0.69

DEthanol concentration(%))

PRatio of solvent to sample(mL/g)

PEthanol extraction time (hr)



Table 35. Analysis of variance for DPPH
radical

radical scavenging activity, hydroxyl

scavenging activity and SOD-like activity according to extraction

temperature, time and solvent ratio in ethanol extraction of Mosidae

DPPH radical

Hydroxyl radical . ..
SOD-like activity

scavenging scavenging %)
Factor activity (%) activity (%) i
F value Pr>F F value Pr >F F value Pr > F
Ethanol
] 3.6 0.021 43.05 <.0001 53.71 <.0001
concentration (%)
Ratio of solvent to
0.76 0.5634 19.37 <.0001 9.3 <.0001
sample (mL/g)
Ethanol extraction
] 0.09 0.9844 0.48 0.7503 0.74 0.5728
time (hr)

Table 36. Regression coefficients for
hydroxyl radical

DPPH radical scavenging activity,

scavenging activity and SOD-like activity according to

extraction temperature, time and solvent ratio in ethanol extraction of Mosidae

Estimate
. Hydroxyl
DPPH radical . .
Parameter ) radical SOD-like
scavenging . ..
o scavenging activity (%)
activity (%) .
activity (%)

Intercept 94.471563 43.665208 81.891875
X,V —2.068438 —17.357083 —8.845208
X,? 1.782813 10.982500 3.674782
X5 —0.043437 ~1.294583 0.438125
X1%Xy —3.454375 —3.159167 —3.380000
Xo#X1 —-0.210625 1.809167 2.057083
XoxXo —0.447500 4.245833 0.346250
X3#X1 —-0.659375 —1.002500 1.202083
X3#Xy —-0.360625 —1.225000 —0.753750
X3%X3 —-0.360625 0.751250 0.264583

DEthanol concentration(%))
YRatio of solvent of sample(mL/g)

PEthanol extraction time (hr)
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Table 37. Determination coefficients for DPPH radical scavenging activity,
hydroxyl radical scavenging activity and SOD-—like activity according to extraction
temperature, time and solvent ratio in ethanol extraction of Mosidae

DPPH radical Hydroxyl radical ) o
] ) SOD—like activity
) scavenging scavenging
Regressio o o (%)
activity (%) activity (%)
" o FooPr> Foopr> F pPr>
value F value F value F

Linear 0.1543 2.18 0.1196 0.7686  77.59 <0001 0.7028 71.18 <.0001

Quadratic  0.3194 4.51 0.0131 0.1006 10.16 <0001 0.1483 15.02 <.0001

Cross

0.0063 0.09 0.9654 0.0052 0.53 0.6649 0.0239 2.42 0.0813
product
Total

0.48 2.26 0.0577 0.8745 29.42 <.0001 0.8749 29.54 <.0001
regress
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Table 38. Tyrosinase inhibitory activity according to extraction
temperature, time and solvent ratio in ethanol extraction of Mosidae

Code levels of variable Responses
Exp. No.

XV X,” X5” Tyrosinase inhibitory rate (%)
1 -1(40) -1(11) -1(12) 65.10*£7.78
2 1(80) -1(11) -1012) 12.80+0.00
3 -140) 1019 -1(12) 68.25+7.85
4 1(80) 1199 -102) 1.70%£0.00
5 —-1(40) —-1(11) 1(24) 59.85*£5.73
6 180) —-1(11) 1(24) 16.45+8.56
7 —-1(40) 1Q19) 1(24) 67.20£9.62
8 1(80) 1(19) 1(24) 31.00*£0.99
9 —2(20) 0Q15) 0(18) 55.25T16.76
10 2(100)  0(15) 0(18) 36.70*£0.85
11 0(60) —2(7) 0(18) 48.30+0.99
12 0(60) 2(23) 0(18) 76.25%0.35
13 0(60) 0(15) —2(6) 65.95*0.78
14 0(60) 0(15) 2(30) 61.20*£5.94
15 0(60) 0(15) 0(18) 62.05*3.61
16 0(60) 0(15) 0(18) 64.00*£9.48

DEthanol concentration (%))
YRatio of solvent to sample (mL/g)
PEthanol extraction time (hr)



Table 39. Analysis of variance for tyrosinase inhibitory activity according

to extraction temperature, time and solvent ratio in ethanol extraction of

Mosidae
Tyrosinase inhibitory rate (%)
Factor
F wvalue Pr > F
Ethanol concentration (%) 10.79 <.0001
Ratio of solvent to
1.15 0.3464
sample (mL/g)
Ethanol extraction time (hr) 0.88 0.4850

Table 40. Regression coefficients for tyrosinase inhibitory activity
according to extraction temperature, time and solvent ratio in ethanol

extraction of Mosidae

Estimate
Parameter
Tyrosinase inhibitory rate (%)
Intercept 53.815625
X" —14.721875
Xy 4.365625
X5 1.071875
Xy#Xg —4.262500
XXy —0.881250
Xo#Xo —0.187500
X3#X1 4.906250
X3# Xy 3.731250
X3#X3 0.13750

YEthanol concentration(%))
“Ratio of solvent to sample (mL/g)
PEthanol extraction time (hr)



Table 41. Determination coefficients for tyrosinase inhibitory activity
according to extraction temperature, time and solvent ratio in ethanol

extraction of Mosidae

Tyrosinase inhibitory rate (%)

Regression
R® F value Pr > F
Linear 0.4728 13.79 <.0001
Quadratic 0.0542 1.58 0.2102
Cross product 0.0387 1.13 0.3499
Total regress 0.5656 5.50 <.0001
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Fig. 14. Contour plot of total polyphenol content according to
extraction temperature, time and solvent ratio in ethanol extraction

of Mosidae.
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Fig. 15. Contour plot of total flavonoid content according to extraction

temperature, time and solvent ratio in ethanol extraction of Mosidae.
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Fig. 16. Contour plot of total

antioxidant activity according to

extraction temperature, time and solvent ratio in ethanol extraction of

Mosidae.
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Fig. 17. Contour plot of DPPH radical scavenging activity according to

extraction temperature, time and solvent ratio in ethanol extraction of

Mosidae.
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Fig. 18. Contour plot of hydroxyl radical scavenging activity according

to extraction temperature, time and solvent ratio in ethanol extraction of

Mosidae.
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Ratio of solvent of sample(mL/q)

Contour Plot of Tyrosinase Inhib vs Ratio of solvent, Ethanol concentr

2

-

o

0
e

-1 ] 1
Ethanol concentration{%)

2

o -

Ethanol extraction time(hr)

-1 0 1
Ethanol concentration(%)

Contour Plot of Tyrosinase Inhib vs Ethanol extracti, Ethanol concentr Contour Plot of Tyrosinase Inhib vs Ethanol extracti, Ratio of solvent

2

-

o

-

Ethanol extraction time(hr)

=2
-2

2

-1 ] 1
Ratio of solvent of sample(mL/q)

Fig. 20. Contour plot
extraction temperature,

Mosidae.

of tyrosinase inhibitory activity according to

time and solvent ratio in ethanol extraction of



il
ol
N
2

44 3237 7

i

(3) HlEEE o] &3t HEEFE, & D FEAIT o

HEsS o]gd HAY FEFAFoAAN HWEEsEE, fuHE W FEAIH] wE
phytochemical (F Zgld&, & SR wolB) S 43 Ay Table 429 At} & ZE

NEgde MeEss 60%, SvivlE 23 mL/g B FFA1%F 18 hro] 25 20.20 mg/gC=
7P A debt e, & EEtRmol B3Rk dEE s 100%, $ElE 15 mL/g B FF
Al 18 hre] A9 3.56mg/gl® 7MY = ghd dEhgith

A FE3FA detsss, SunE 2 FEA7He] st & phytochemical 3
Fo] AR A= Table 433 #£th WgEsE, Suu]& 9 FEA|7to] F Z¥s &
] T = 3L

ol vA= Y& 44 0.0506, 0.0001 % 0.4064°]%10m, F ZepR o] =] v
zkzy 0.1901, 0.0001 % 0.9975°]%ltk. webA phytochemical ol A= &l

= P
HE, MESEE, FEAL 202 JPYo] ey

HEES ol 88 BAY FEFFANe Aeclel kel FEUS F EelwndF o
F Zehuo|ERRS oSEy] AF olATFIAFA ANAFE e

el
A7l A probabilitys 7]Fo=E
quadratic, cross product £ 0.2 FIFH S v O total regressolA e F EH =

T FEtR ol =gE 0.00010]8k2 v 2 A s et (Table 45).



Table 42. Total polyphenol and total flavonoid content according to

extraction temperature, time and solvent ratio in methanol extraction of

Mosidae
Code levels of variable Responses
Exp.
No. .V %, <. Total polyphenol  Total flavonoid
' contents (mg/g) contents (mg/g)

1 -1(400 -1(11) -1(12) 11.62%+0.33 1.22%+0.01
2 1(80) -1(11) -1(12) 11.92*0.65 2.4470.06
3 —1(40) 1(19) -1(12) 19.44+0.08 1.00%x0.02
4 1(80) 1(19) -1(12) 16.42%£0.04 1.51%£0.21
5 -1(40) -1(11) 1(24) 10.15*3.23 1.46+0.40
6 1(80) -1(11) 1(24) 11.86%x0.01 2.43%0.29
7 —1(40) 1(19) 1(24) 15.04*4.68 1.31+0.07
8 1(80) 1(19) 1(24) 15.81+0.81 1.46+0.72
9 —2(20) 0(15) 0(18) 11.81£4.10 0.22%0.11
10 2(100) 0(15) 0(18) 11.46+0.72 3.56*0.21
11 0(60) —2(7) 0(18) 8.13%£0.03 3.54%0.01
12 0(60) 2(23) 0(18) 20.20*£0.38 1.21+0.14
13 0(60) 0(15) —2(6) 16.16*0.69 0.98%0.47
14 0(60) 0(15) 2(30) 14.27+2.53 0.91%x0.53
15 0(60) 0(15) 0(18) 16.12%+0.33 0.74%0.02
16 0(60) 0(15) 0(18) 16.01*0.46 1.87+0.56

YMethanol concentration(%))
PRatio of solvent to sample (mL/g)
*Methanol extraction time (hr)

Table 43. Analysis of variance for total polyphenol and flavonoid

content according to extraction temperature, time and solvent ratio in

methanol extraction of Mosidae

Total polyphenol

Total flavonoid

Factor contents (mg/g) contents (mg/g)
F value Pr > F F wvalue Pr > F
Methanol
) 2.81 0.0506 1.68 0.1901
concentration (%)
Ratio of solvent to
73.13 <.0001 27.73 <.0001
sample (mL/g)
Methanol
1.05 0.4064 0.04 0.9975

extraction time (hr)

79 —



Table 44. Regression coefficients for total polyphenol and flavonoid
content according to extraction temperature, time and solvent ratio in

methanol extraction of Mosidae

Estimate
Parameter Total polyphenol Total flavonoid
contents (mg/g) contents (mg/g)
Intercept 69.878844 3.657969
X" 0.460156 3.104781
X, —27.951281 ~11.730906
X5 —2.703781 0.122781
Xi%X4 —4.924437 0.650750
Xo#X1 —2.857938 —2.041438
Xo# Xy 7.668500 7.862375
X3%X4 2.776437 —0.374813
X3%X3 —0.150562 —0.144437
X3%X3 —0.945188 —0.399375

DMethanol concentration (%))
YRatio of solvent to sample(mL/g)

*Methanol extraction time (hr)

Table 45. Determination coefficients for total polyphenol and flavonoid content
according to extraction temperature, time and solvent ratio in methanol extraction
of Mosidae

Total polyphenol .
pOyD Total flavonoid contents (mg/g)

Regression contents (mg/g)

R* F value Pr>F R* F value Pr > F
Linear 0.7684 91.11 <.0001 0.5236 27.02 <.0001
Quadratic 0.162 19.21 <.0001 0.3267 16.86 <.0001

Cross
0.0077 0.92 0.1946 0.0077 0.4 0.7563

product

Total

0.9382 37.08 <.0001 0.8579 14.76 <.0001

regress




HerES o] &8t RAY FEFAoAe HersEsE, &vinls W FEAIZb] WE  total
antioxidant activitys #2443+ A3} Table 463 #t}. total antioxidant activity: WE-2
X 80%, £HlE 19 mL/g ¥ FEAIZF 12 hre A4 95.15 mg/go® 7} =2 3
= YERi it

EAY FE3HAA daEsE, Empls 9@ FEAe] gl mE total antioxidant
activity @] wAREA A= Table 473 #Zoh W&E 5%, &9HlE 9 FEFA1o] total
antioxidant activityel wx]& 92 ZH2F 0.0001, 0.004 2 0.3036°] At} webA] total
antioxidant activity= WE-&s%, §ib]E, FEAIZF £o2 FFHo] YER
HetSFZ 3 A e mE F5M5 2 total antioxidant activitys 538H7
st o)Xk as| A4 e FAATE AArst A3 Table 4837 #&tow o|x}}dl 3
A oA linear, quadratic, cross product =0 % ggHo] Q= Ho=xE
total antioxidant activity®] total regressi= 0.0001°]3t= w]-¢- =2 A
(Table 49).

oo

Table 46. Total antioxidant activity according to extraction temperature,
time and solvent ratio in methanol extraction of Mosidae

Code levels of variable Responses
Exp.
No. %,V .2 9 Total ant.iox.id‘a‘nt activity (%
inhibition)
1 -1(400 -1(11) -1(12) 91.05*0.07
2 1(80) -1(11) -1(12) 93.15+0.78
3 —1(40) 1(19) -1(12) 92.05+0.92
4 1(80) 1(19) -1(12) 95.15*+1.34
5 -1(40) -1(11) 1(24) 91.00%£0.00
6 1(80) -1(11) 1(24) 92.45%0.21
7 —1(40) 1(19) 1(24) 92.40%0.28
8 1(80) 1(19) 1(24) 94.55%0.21
9 —2(20) 0(15) 0(18) 89.600.71
10 2(100) 0(15) 0(18) 93.05%0.21
11 0(60) —2(7) 0(18) 89.40+0.57
12 0(60) 2(23) 0(18) 91.50%0.71
13 0(60) 0(15) -2(6) 91.95%+1.20
14 0(60) 0(15) 2(30) 91.20%£0.00
15 0(60) 0(15) 0(18) 90.40*0.85
16 0(60) 0(15) 0(18) 90.45*+0.07

Methanol concentration(%))
“Ratio of solvent to sample(mL/g)
*Methanol extraction time(hr)



Table 47. Analysis of variance for total antioxidant activity according

to extraction temperature, time and solvent ratio in methanol extraction of

Mosidae
Total antioxidant activity (%
Factor inhibition)
F wvalue Pr > F
Methanol concentration (%) 10.29 <.0001
Ratio of solvent to
4.60 0.004
sample (mL/g)
Methanol extraction time (hr) 1.26 0.3036

Table 48. Regression coefficients for total antioxidant activity
according to extraction temperature, time and solvent ratio in methanol
extraction of Mosidae

Estimate

Parameter

Total antioxidant activity (% inhibition)

Intercept 91.315625
X" 0.981250
Xy 0.668750
X5 —0.156250
Xy#X1 0.225000
Xo#X1 0.212500
Xo# Xy 0.006250
X3#X; —0.200000
X3#Xyg 0.062500
X3#X3 0.287500

DMethanol concentration (%))
YRatio of solvent to sample(mL/g)

*Methanol extraction time (hr)



Table 49. Determination coefficients for total antioxidant activity
according to extraction temperature, time and solvent ratio in

methanol extraction of Mosidae

Total antioxidant activity (% inhibition)

Regression
R? F value Pr > F
Linear 0.5547 18.64 <.0001
Quadratic 0.0511 1.72 0.1800
Cross product 0.0172 0.58 0.6326
Total regress 0.623 6.98 <.0001

HetE S o] &3 BAY FE T A WekEsn, Smug 2 FEAIT

DPPH radical &7%, Hydroxyl radical 24% % SOD-like &4 S =43+ A3+= Table
503 %t} DPPH radical £271% < WeS5%E 80%, €mn]& 11 mL/g ¥ FEAZ 24 hr
ol A9 96.62%% 7F¥ %9kon, Hydroxyl radical 27% 3 SOD-like 48 e85
40%, Siv)E& 19 ml/g 9 FEAIZF 12 hrel 49 47 92.03%9F 89.74%= 7H =2
e WER ST

e ss, fujnlg 9 FEFAFe] F=FH3le] wE DPPH radical £7%, Hydroxyl
radical 2275 % SOD-like /39| #AHEA A¥= Table 513 2t wlgEs%, &mjH]
& 9 FEA|gte] DPPH radical &7l v X &2 2H2F 0.0401, 0.0119 ¥ 0.16940]
o™, Hydroxyl radical 2A%° vlx+= 42 Z+ZF 0.0001, 0.0001 Z 1.0000°] it}
SOD-like &9 ¢+ HwWeE sk, §viulE& 9 FEAXke] Z+7 0.0001, 0.0001 %
0.9768°]3lt}. DPPH radical 27%, Hydroxyl radical 24 % % SOD-like 84 =% F
ZAIZE 5% dellA el d &bol7F vreRbA]l ok

EAY FE3FAAME Haclel thste] FE5W4Ql DPPH radical &7, Hydroxyl
radical 22745 % SOD-like BAE o5at7] st ojxntds|A=4de] dHAAFE AAbst
A¥= Table 529 Zgkow o|xthals| #4242 A3/dHA A probabilityE 7|Fo%
2w A 7}A £%5HS4$ 25 linear, quadratic, cross product £C. % PFTFHS wHowH
DPPH radical £71%, Hydroxyl radical 27% ¢ SOD-like &4 9] total regress= EF
L%ol el -] w9 #2 23S WeEb itk (Table 53).



Table 50. DPPH radical
activity and SOD-like activity according to extraction temperature, time and

scavenging activity,

solvent ratio in methanol extraction of Mosidae

hydroxyl

radical

scavenging

Code levels of

) Response
variable

Exp. ) Hydroxyl ]
DPPH radical ) SOD-like

No. 5 2 9) ] radical .
X1 Xs X3 scavenging ) activity

.. scavenging
activity (%) . (%)
activity (%)

1 -1(40) -1(11) -1(12) 86.08£5.90 87.83%£0.21 82.08+0.46
2 1(80) -1(11) -1012) 93.04*+1.69 82.69*x1.11 78.83£0.00
3 —1(40) 1(19) -1(12) 93.74£0.70 92.03%£0.63 89.74+0.23
4 1(80) 1(19) -1(12) 94.63+4.50 88.2910.92 87.62x0.00
5 -1(40) -1Q1 1(24) 90.16£0.70 88.05%x0.16 84.20x0.69
6 1(80) -1(1) 1(24) 96.62+0.84 82.34%+1.03 79.97x0.69
7 —1(40) 1(19) 1(24) 91.15+4.36 92.15%*0.21 89.41+0.23
3 1(80) 1(19) 1(24) 93.24+3.94 88.76%x0.16 86.97x0.00
9 —2(20) 0(15) 0(18) 88.77+£3.23 88.27%£0.21 84.85+0.23
10 2(100) 0(15) 0(18) 88.97+1.83 62.13*1.71 52.77+1.38
11 0(60) —2(7) 0(18) 87.08£1.12 52.48*1.50 73.78+0.23
12 0(60) 2(23) 0(18) 93.74x0.70 87.3810.32 87.46x0.23
13 0(60) 0(15) -2(6) 94.73+1.83 91.01%£0.03 89.25x0.00
14 0(60) 0(15) 2(30) 95.33%£1.55 91.33%£0.53 88.60£0.00
15 0(60) 0(15) 0(18) 92.05x0.56 91.07%£0.16 89.25%0.46
16 0(60) 0(15) 0(18) 92.64+0.56 91.01%£0.18 88.44+0.23

UMethanol concentration (%))

YRatio of solvent to sample(mL/g)

*Methanol extraction time (hr)



Table 51.
hydroxyl radical scavenging activity and SOD-—like activity according to

Analysis of variance for DPPH radical scavenging activity,

extraction temperature, time and solvent ratio in methanol extraction of

Mosidae
DPPH radical Hydroxyl radical )
. . SOD-like
scavenging scavenging vty (%)
Factor activity (%) activity (%) ac
Pr > F Pr > F Pr > F
value value value
Methanol
) 3.01 0.0401 14.39 <.0001 34.71 <.0001
concentration (%)
Ratio of solvent to
4.14 0.0119 24.48 <.0001 12.11 <.0001
sample (mL/g)
Methanol
1.78 0.1694 0.00 1.0000 0.11 0.9768

extraction time (hr)

Table 52. Regression coefficients for DPPH radical

hydroxyl radical

scavenging activity,

scavenging activity and SOD-like activity according to

extraction temperature, time and solvent ratio in methanol extraction of Mosidae

Estimate
) Hydroxyl
Parameter pPPH radical radical SOD-like
scavenging . o
o scavenging activity (%)
activity (%) .
activity (%)

Intercept 92.683125 94.004375 90.371458
X,V 1.050000 —4.391875 —4.763333
Xo? 1.260625 5.632292 3.501250
X5” 0.304375 0.067708 0.051250
Xy#X4 —0.870625 —3.959167 —5.008333
Xo#X4 —1.303750 0.465417 0.365000
Xo#X —0.485625 —5.276667 —2.056250
X3#X4 0.087500 —0.027083 —0.162500
X3#X —1.453750 0.089583 —0.529167
X3#X3 0.670000 0.032500 0.020000

YMethanol concentration (%))
YRatio of solvent to sample(mL/g)

*Methanol extraction time (hr)



Table 53. Determination coefficients for DPPH radical scavenging activity,
hydroxyl radical scavenging activity and SOD-—like activity according to extraction

temperature, time and solvent ratio in methanol extraction of Mosidae

DPPH radical Hydroxyl radical . o
] ] SOD-like activity
. scavenging scavenging
Regressio o o (%)
n activity (%) activity (%)
2 F 2 F 2 F
R Pr > F R Pr > F R Pr > F
value value value
Linear 0.2263 412 0.0184  0.4288  27.91 <.0001  0.4258 33.8 <.0001
Quadratic  0.2154 3.92 0.0221  0.3756  24.45 <0001 0.4119 32.7 <.0001
Cross
0.1553 2.83 0.0622  0.0009 0.06 0.9797  0.0027 0.21 0.8871
product
Total
0.597 3.62 0.0066  0.8054  17.47 <0001 0.8404  22.24 <.0001
regress
eSS o] &3 EAY FE3 A vEeEss, fuils 2 FEAZ] mE oA 9
tyrosinase Aal&AS FA3t A3}t Table 549 Zt}l Tyrosinase AfEA L WESsT

60%, &™nlE 15 mL/g B FEAIXF 6 hre] A% 77.45%% 7H¢ %<& #h= Herdsddh

EAY FEdolM e HekSss, &riule 3 FEAM FEHste] IE tyrosinase A
g o] FAMEA A= Table 559 #th Tyrosinase Adf|&dol nx+= FF2 vg2
5, fuu]E& 2 FEA]7Fo] 22 0.0001, 0.0001 % 0.00080] o wWErEEE, FujH]

(e}
& 8 FEA g&FHe] yER

EAY FEFdlA9 ﬂﬁloo]oﬂ tsle] F45H 42 tyrosinase AMBAY S ASF3H7] 3
ojxtttar s A A9 I AAFE A A3t Table 563 #kow ojxpthas] =42 2 4
st A ol A probability & 7]—?—23 W] linear, quadratic, cross product =92 %3k«

u] R 0w tyrosinase A total regresst 0.00010]3t= vl ¥ A3 S e

A th(Table 57).



Table 54. Tyrosinase inhibitory activity according to extraction
temperature, time and solvent ratio in methanol extraction of Mosidae

Code levels of

) Responses
Exp. No. variable
X,V Xy? X5 Tyrosinase Inhibitory rate (%)

1 -1(40) -1(11) -1(12) 66.75+0.07
2 1800 -111 -1312) 47.85+2.19
3 -1400 1119 -1012) 68.256+1.20
4 1(80) 1(19) -1(12) 55.156+1.91
5 -1(40) -1(11) 124D 57.20*5.66
6 1(80) -1(11) 1(24) 39.65*+2.33
7 -1(40) 1Q19) 1(24) 67.05+7.28
8 1(80) 1(19) 1(24) 44.10*+1.70
9 -2(20) 0015 0(18) 71.40%+9.62
10 2(100)  0(15) 0(18) 7.35T3.89
11 0(60) =2(7) 0(18) 35.65+0.49
12 0(60) 2(23) 0(18) 69.90*+8.49
13 0(60) 0(15) —2(6) 77.45+3.04
14 0(60) 0(15) 2(30) 65.75+2.47
15 0(60) 0(15) 0(18) 61.80+12.73
16 0(60) 0(15) 0(18) 59.20+0.99

DMethanol concentration (%))
YRatio of solvent to sample(mL/g)

*Methanol extraction time (hr)



Table 55. Analysis of variance for tyrosinase inhibitory activity
according to extraction temperature, time and solvent ratio in methanol

extraction of Mosidae

Tyrosinase Inhibitory rate (%)

Factor
F wvalue Pr > F
Methanol concentration (%) 56.66 <.0001
Ratio of solvent of
11.21 <.0001
sample (mL/g)
Methanol extraction time (hr) 5.99 0.0008

Table 56. Regression coefficients for tyrosinase inhibitory activity
according to extraction temperature, time and solvent ratio in

methanol extraction of Mosidae

Estimate
Parameter
Tyrosinase Inhibitory rate (%)

Intercept 60.34375
X" ~12.537500

Xz 5.725000
X5 —3.337500
X#X1 —5.281250

Xo#X 0.050000
Xo#Xo —1.931250
X5%X;4 —1.062500

Xg#Xo 0.687500

Xg#X3 2.775000

YMethanol concentration (%))
PRatio of solvent to sample (mL/g)
*Methanol extraction time (hr)



Table 57. Determination coefficients for tyrosinase inhibitory activity
according to extraction temperature, time and solvent ratio in methanol

extraction of Mosidae

Tyrosinase Inhibitory rate (%)

Regression
R F value Pr > F
Linear 0.6663 81.84 <.0001
Quadratic 0.2279 28 <.0001
Cross product 0.0027 0.33 0.8063
Total regress 0.8969 36.72 <.0001

HEEg o] &3 EAIYS] weEsk, EuinE ¥ FEAte] OE A HASE 9
stod 37FA] ARl B F (X)), Sun]&(Xy) % FEA(X Q] st e F &
g, F 2R wol= 3k total antioxidant activity, DPPH radical &7%, hydroxyl
radical 27%, SOD—like &4 9 Tyrosinase AT wrSTHEA Ao} Fig. 21~27
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Fig. 21. Contour plot of total polyphenol content according to
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Fig. 24. Contour plot of DPPH radical scavenging activity according to

extraction temperature, time and solvent ratio in methanol extraction of

Mosidae.
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Fig. 26. Contour plot of SOD-like activity according to extraction
temperature, time and solvent ratio in methanol extraction of
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Methanol % &3} @4, FRREE, olgobdeol=, Fae 0 & LHE thet & x3}
F EehnicolS $RE wd @3 Table 587 Ltk RHAE T F AwFFAL P
BHEo] /bg Bgon ¥ BEEo] /b gtk ¥UE F 3 Fehuwol gL 2=
ZEERE RO 1Y o B R Eo] /bYW Lehgek.

Table 58. Total polyphenol contents and total flavonoid contents of
methanol extract and fractions using some kinds of solvent

Total polyphenol Total flavonoid
contents (ug/mL) contents (ug/mL)
Methanol extract 332.731t5.14 197.13T4.91
n—Hexane 16.20*1.35 39.22+1.47
Chloroform 37.75+2.02 39.91*7.36
Ethyl acetate 65.8618.42 33.32%10.98
Butanol 107.00*£2.11 35.40+4.91
Water 5.60T0.51 27.42+3.44
Methanol F&&3% 4, F2EEF, odokAHolE, Fe& 4l & FEE| gt DPPH
radical &715= Hlw sk A3 Table 599 Zt}. #&+&E 5 DPPH radical &2A 5o lE &4
gEo] 7P wdom I vs FRE H8E oloen FEEXE BEEC] 7P WS
Axt, SREZXE, oHopAlEolE, Fes B & ZEE FolA EYds, SR RolE o
%l DPPH radical &27s& 4% A3 e Ld=0] ddzoz t& 2Edd sk

¢ 3t

Table 59. DPPH radical scavenging activity of methanol extract and
fractions using some kinds of solvent

DPPH radical scavenging activity (%)

Methanol extract 75.73%0.06
n—Hexane 2.77*T1.64
Chloroform 0.49%+0.30

Ethyl acetate 0.63*0.10
Butanol 2.88%0.30
Water 3.40%0.35




% 8l pH 236w 7UA A% 5
¥} Table 60% &t A7 oA
pHe} %741051 l s SohH ol =0 SR AR 7d 5 FUhekit v 5

c ol =T pHE 5% 15%9] wZelA 2+7)
Ueto] 55=7F S7kgkel whebs pHE #HAskith

Table 60. Changes of pH, total polyphenol content and flavonoid content on
storage temperature and storage time of methanol extract

(ug/mL)
Storage day
0 day 7 day
Storage Concen

Temp. tration Total Total Total Total
polyphenol flavonoid polyphenol  flavonoid
contents contents contents contents
Control 27.15£0.00 35.40%0.98 35.37+0.17 36.44+£2.45
3 24.12+0.08 36.09+£2.94 27.27£0.17 32.62%0.00
. o 7 22.87+1.18 46.16%£10.31 25.72+£0.00 40.26*0.98
e Control 57.02£2.86 52.75£1.96 65.37£0.17 36.44£2.45
48.71£1.52 49.63+4.42 58.59+0.00 48.24+4.42
Lot 46.33£2.02 60.04+3.44 60.91+0.42 51.71£0.49
Control 27.15£0.00 35.40%0.98 35.37£0.17 36.44+£2.45
24.12£0.08 36.09£2.94 36.68+0.17 34.71£0.98
) o 22.87%£1.18 46.16+10.31 30.49%+0.67 48.93+0.49
2ot Control 57.02£2.86 52.75£1.96 63.59+0.34 48.93+0.49
48.71£1.52 49.63+4.42 61.99+0.76 49.63+£1.47
Lot 46.33£2.02 60.04+3.44 65.56+0.25 61.08t4.91




Methanol F&%9 A%, 3% 4 pH 7o wE DPPH radical £2A&s Wi+
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Table 61. Changes of DPPH scavenging activity on storage temperature

= = 1
FEETE

AL (pH 7)ollA =
Ay A& 3

= =Ho|th

hs

(

FER P

Ox

= -

and storage time of methanol extract

o = —VL?"‘]"E‘H] ]1:—’:].‘2] A]’%‘Q

AR g (pH 3) oAM= A 7Y
| FAGle] WasF oyt tET 5% (pH 6.0) 8 15% (pH

T;Lzlﬂ s 7k A

s} o]

Storage day

Storage Concent 0 day‘ 7 day
Temp.  ration DPPH radical DPPH radical
scavenging . ..
o scavenging activity (%)
activity (%)
Control 49.77%£0.12 3.69%£0.56
co; 3 42.33%£0.13 32.82£0.62
e C7 50.97+4.76 3.27+0.85
Control 83.42£0.79 6.66%=0.40
84.65£0.84 84.79£0.15
15%
90.81£0.17 2.90%£0.56
Control 49.77%£0.12 3.69%£0.56
3 42.33%£0.13 40.41%£0.15
5%
7 50.95£4.76 -
25T
Control 83.42£0.79 6.66%10.40
84.65£0.84 83.54%£0.30
15%
90.81£0.17 -

Table
Tz

5.4) 8}

A4S YeER gt DPPH+ AA7F QFA S free radical
stEo o) Eo] Akt



Methanol FZ&=2 A% W& SOD FAFE/de] ®Wsl= Table 629 &t} SOD+= AbE
FEY A71e o Yol EAct= AN ELE FAALE AASE 9TS s SOD
A2 EZA LS phytochemicalel] %38l EZo] SOD FAFsE &2 o] superoxide
radical?] WHAS 9A3te] AAS WE 3tk DPPH radical 2753 w372 SOD A
4L A LN (pH 3ol s AF 7d Tl AFEEY FEEEE BAgle]l Wy gl
ot =7 5% (pH 6.0) ¢+ 15% (pH 5.4) ¢ T8N (pH 7Tl w43 H2adds
Elgith SOD FAEAEAS AF 024 superoxideE AAAA w3 43S o

= o~
Ho]'g T %]\E]'

Table 62. Changes of SOD-like activity on storage temperature and

storage time of methanol extract

Storage day

0 day 7 day
Storage  Concent pH Super oxide Super oxide
Temp. ration dismutase—like dismutase—like
activity (SOD—like activity (SOD—like
activity) (%) activity) (%)
Control — _
3 6.29£1.39 7.60£1.37
5%
’7 — —
4C
Control 6.02*£2.14 —
9.31£0.42 4.58*1.60
15%
2.09£0.71 -
Control — _
6.29£1.39 4.19£1.79
5%
25T
Control 6.02*£2.14 —
9.31£0.42 7.60£1.74
15%
2.09£0.71 -




Methanol %59 A &) W& hydroxyl radical 2784 W3}e] A3} Table 633 Zth.
A7 gel A 9 hydroxyl radical 248 4T ALAGIAE A% 79U Folx F54
o] pHut FEEEEC #rAgle]l Ml fRo 25T AGeRdNE fxrE A9t
I pH 3% pH 7% 2AH FEENL FAR BadANS tenid

flo

Table 63. Changes of hydroxyl radical scavenging activity on storage
temperature and storage time of methanol extract

Storage day
0 day 7 day

Storage Concent
Hydroxyl radical

Temp. ration ) Hydroxyl radical
scavenging . ..
o scavenging activity (%)
activity (%)
Control 39.74+5.44 40.15+1.07
. 38.46+8.25 56.82+1.07
L ’ 36.32+9.07 62.88+1.07
Control 30.77+2.42 26.52+1.07
38.46+1.21 50.76+1.07
15%
92.22%2.42 50.76+1.07
Control 39.74+5.44 40.15+1.07
i, 3 38.46+8.25 4.55+2.14
. ’ 7 36.32+9.07 6.06+0.00
Control 30.77+2.42 26.52+1.07
38.46+1.21 8.55%1.07
15%
92.22%2.42 4.55+0.00
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Table 64. Changes of color value on storage temperature and storage time of
methanol extract

Storage day

Storage Concen - 0 day 7 day
Temp. tration
L a b L a b

Control 46.1%0.1 0.2%04  0.1*0.1 304+0.1 0.1+0.6 8.2%0.2
3 462401 -0.1+00 01%0.1 39.4%21 -14%04 7.4%0.1

5%
7  46.4%05 -0.1+01 01%+0.1 331%37 -13%0.0 11.3%0.1

4T

Control 41.2£05 0.2%0.1  0.0%0.1 259+04 2.3%06 14.0%0.3
474408 -0.4*01 0.3%0.0 37.3%+0.9 -05%00 16.0+0.1

15%
44.6T0.6 —0.1%0.1 04+0.2 31.2+0.8 1.2+0.7 18.2%0.4
Control 46.1%0.1 0.2%04  0.1%0.1 304+0.1 0.1+06 8.2%0.2
3 462401 -0.1+00 0.1%0.1 39.2¥0.3 -05%¥0.3 81%0.1

5%
7  46.4+05 -0.1%01 0.1+0.1 31.6%0.1 0.3*0.1  9.7+0.2

25T

Control 41.2£05 0.2%0.1  0.0+0.1 259+04 2.3%06 14.0%0.3
474408 -04*01 0.3*0.0 380+0.3 -0.6%0.2 16.9+0.2

15%

44606 -0.1£0.1 04*0.2 21.2+0.2 3.0£0.9 9.9%+0.9
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Table 65. Changes of pH, total polyphenol content and flavonoid content on

(\}) Butanol & &2

=
|

o AgEE, T
7} Table 658} #Zth AZHA NN AFLE,
ZehH ol =0 FE & Eepneo| =) gl

A7k

ol
=

pH ZZeof uw&

=
A4S

storage temperature and storage time of butanol extract

(ug/mL)
Storage day
0 day 7 day
Storage Concent -
Temp. ration 1% Total Total Total Total
polyphenol flavonoid polyphenol flavonoid
contents contents contents contents

Control 6.67*10.34 28.81*+5.40 6.13%£0.08 26.38+0.98
3 6.19£0.00 25.33+0.49 5.78%£0.25 26.38+0.98

5%
7 5.78%£0.42 30.19+3.44 6.19£0.34 40.61*0.49

4C

Control 6.31+0.17 26.72+3.44 5.78%£0.08 29.85+3.93
3 5.84*0.67 26.38+0.00 6.19%£0.17 25.68+1.96

15%
7 6.19£0.34 37.13%0.49 6.25£0.25 39.22+1.47
Control 6.67*10.34 28.81*+5.40 6.13%£0.08 26.38+10.98
3 6.19£0.00 25.33+10.49 5.84%£0.34 26.38+1.96

5%
7 5.78£0.42 30.19£3.44 5.60£0.51 31.23*1.96

25T

Control 6.31+0.17 26.72+3.44 5.78%+0.08 29.85+3.93
3 5.84%+0.67 26.38+0.00 7.32%+0.08 25.68+0.98

15%
7 6.19£0.34 37.13£0.49 7.03+0.17 32.62£3.93
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667 ok AAgdelA el DPPH radical 47

pH Z7eo] w& DPPH radical 245 W3l Table

T AAEFEA(pH 3) ¥ FAEHLY
(pH DellA= A% 74 Fole AZ2EY FE2EsEd #A%N] 958 a7 470 &
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5

Table 66. Changes of DPPH scavenging activity on storage temperature
and storage time of butanol extract

Storage day

0 day 7 day
Storage Concent
. p i
Temp. ration DPPH radical DPPH radical
scavenging . ..
o scavenging activity (%)
activity (%)
Control 49.77%£0.12 57.55%£1.42
3 42.33%£0.13 8.09*0.61
5%

LT 7 3.27%+0.85 -
83.42£0.79 75.20£2.18
84.65£0.84 7.55*0.25
90.81£0.17 -
49.77%£0.12 57.55%£1.42
42.33%£0.13 7.62+0.05
3.27+0.85 -
83.42£0.79 72.20£1.04
84.65*£0.84 7.62x0.25
90.81£0.17 -
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Table 67. Changes of SOD-like activity on storage temperature and
storage time of butanol extract

Storage day

0 day 7 day

Storage  Concent pH Superoxide Superoxide

Temp. ration dismutase—like dismutase—like
activity (SOD—like activity (SOD—like

activity) (%) activity) (%)

Control 6.151+3.06 4.98*+1.41

- 3 8.26170.43 1.30*t1.47

L 7 4.59%+0.49 3.01+1.63

Control 6.04+0.09 3.281+0.14

50 11.01+1.69 3.661T1.43

10.35*+3.00 3.01+1.25

Control 6.151+3.06 4.98*+1.41

- 8.26170.43 8.921+0.98

05 4.59%+0.49 4.13+0.99

Control 6.04+0.09 3.281+0.14

50 11.01+1.69 8.911+1.35

10.35*+3.00 8.881+1.14
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Butanol #3 &9 A Ao w2 hydroxyl radical 2AZA W3e] Ay Table 683 7t}
AZABAGAN AFeE FEEFE LU pH AAIe] 5 Al o|A hydroxyl radical &7

g9 F7hsHadeh

Table 68. Changes of Hydroxyl radical scavenging activity on storage
temperature and storage time of butanol extract

Storage day

0 day 7 day
Storage Concent - .
Temp. ration p Hydroxyl r‘adlcal Hydroxyl radical
scavenging ) vity (%)
ngin
activity (%) SCAVENgiis ac
Control 9.40£2.55 61.361.07
3 - 61.36=3.21
5%
LT 7 67.42+1.07
Control 3.85£7.89 43.18+1.07
53.03+0.00
15%
25.64+4.83 57.58+0.00
Control 9.40*2.55 61.361.07
- 52.27+1.07
5%
36.36+0.00
25T
Control 3.85£7.89 43.18+1.07
21.21+0.00
15%
25.64+4.83 31.82+0.00
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Table 69. Changes of color value on storage temperature and storage time of
butanol extract

Storage day

Storage Concent - 0 day 7 day
Temp. ration
L a b L a b

Control 41.8+0.7  -1.0%0.2  10.1t0.5  32.1+0.1 0.5+0.4 0.6+0.0
3 42.9+0.2 -1.1£0.1 7.7£0.1 42.4+1.6 -0.4£0.1 0.4£0.1

5%
7 41.7%0.1 -1.1+0.1 8.910.4 41.8+1.8 -0.3£0.3 0.6£0.1

4C

Control 43.3+7.1 0.9£0.1 14.7£0.6  266%1.5 1.1£0.1 -0.1+0.1
3 39.2%0.1 0.1+0.2 13.2%+0.1 43.110.6 -0.4%+0.1 0.4%0.1

15%
7 38.1*0.1 0.8*£0.1 14.4%+0.1 35.8*10.1 0.1*£0.1 0.3£0.2
Control 41.8+0.7  -1.0%0.2  10.1t0.5  32.1+0.1 0.5+0.4 0.6+0.0
3 42.9+0.2 -1.1£0.1 7.7£0.1 43.8+£0.3 -0.4£0.1 0.3£0.0

5%
7 41.7%0.1 -1.1+0.1 8.910.4 43.4+2.1 -0.4£0.1 0.2£0.1

25T

Control 43.3+7.1 0.9£0.1 14.7£0.6  266%1.5 1.1£0.1 -0.1+0.1
3 39.2%0.1 0.1+0.2 13.2+0.1 39.5*0.4 -0.2%+0.1 0.2%0.0

15%
7 38.1*0.1 0.8*£0.1 14.4%+0.1 38.310.1 0.1*£0.1 0.4%0.1
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< pH 791 TAFEE& Nl vleto] d2 Ade HERASIH

HE2 =SS 5% HTHEa=28 5% pH3 HE2=EE 5% pHT

HE2ZEE 15% HEESEE 15% pH3 HEESEE 15% pHT

Fig. 31. Photographs of methanol extract at the different pH

conditions.
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Butanol 2= &% 9 pHel wE AR Fig. 329 2ot vleE F+58°
Al butanol =8N A= w5 pHel BAgle] FE8 §AgHZ e

Butanol 22 & 3% Butanol 22 & 5% pH3 Butanol 222 5% pH7

Butanol 22 15% Butanol 222 15% pH3  Butanol 22 = 15% pH7

Fig. 32. Photographs of butanol extract at the different pH

conditions.
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Methanol F+&%52] 25T A%, 15% 5%, A% 7] At = AAaf{io weE & =g
AE 8 F Eepuicolme) FPMSE Table 703 OV Axe] f79 BA F Ee
TAESE oRb AL e

A 9 5 Fepuiwolme FFe Aol A vhehbx @itk
chehy e,

Table 70. Changes of total polyphenol contents and total flavonoid

content for methanol extract according to the presence of oxygen after

7 days(25TC and 15% relative humidity)

(ug/mL)
Total polyphenol Total flavonoid
State
contents contents
Atmospheric pressure 63.59£0.34 48.93%£0.49
Vacuum 61.69£0.51 45.46%x0.49

Methanol F&E2] 25T AALE, 15% &%, AF 7d0] Ad & A4AFFo wE DPPH
radical 2ASH3l+= Table 713 2t AFAE A2 DPPH radical &2HsS =2
85.04%°1l ot ka7t Sl Afele ofF A2 <l 6.66% = YERL

Table 71. Changes of DPPH scavenging activity for methanol extract
according to the presence of oxygen after 7 days(25C and 15% relative

humidity)
State DPPH radical scavenging activity (%)
Atmospheric pressure 6.66*£0.40
85.04%0.10

Vacuum
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Methanol F&E2] 25T AF2E, 156% &5, A% 7do] At & AAFFo & SOD
/\P%}"“ﬂ@r“ Table 728} 2t} JA-FAEH A e SOD FAFEA S = 141%°l1R oy Aba
7} 9l AFol+= ND=Z e

Table 72. Changes of SOD-like activity for methanol extract

according to the presence of oxygen after 7 days(25C and 15%
relative humidity)

Superoxide dismutase—like activity
(SOD—-like activity) (%)

State

Atmospheric pressure -

Vacuum 11.41%+1.13

Methanol FEE9 25T AFEE, 15% %, A 790 AW & ALFHo wWE
hydroxyl radical 24 &AM 3+= Table 733 7”:]- SOD AR 3= Higj 2 232 el o A
]

(¢}
+ NDo|glov A7 Q= Ao 26.52% = YERHT & o8& #4& st & 71 o
2 waof @ ot

Table 73. Changes of hydroxyl scavenging activity for methanol extract

according to the presence of oxygen after 7 days(25C and 15%
relative humidity)

State Hydroxyl radical scavenging activity (%)
Atmospheric pressure 26.52+1.07
Vacuum —
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Methanol &9 25C AFXE, 156% &5, A 7] Ad & ALFFo mE MW
AT Table 7490 b, A3l A9 Likah bahe wgout aghe Al vpehgch o}
A AR RT] weba Aol Aage] uteb] Ao Aol sk tEhde o 5 gtk

Table 74. Changes of color for methanol extract according to the
presence of oxygen after 7 days(25TC and 15% relative humidity)

State L a b
Atmospheric pressure 259+0.4 2.3£0.6 14.0+0.3
Vacuum 35.8+0.6 0.2£0.1 20.0+1.1

=9 25C AL, 15% &%, A% 74o] At & AbAhfFo mE & E2 9
ZetR o]l =9 deFwsl Ayl= Table 759 #Zth. Methanol F=&E3 FAFSH
Sl o= AFAe f-9F BAIGle] EeldlE U SR ol sl Afol= A
otk X7 & EulEe B A 3s e vbE T EefEeols

,‘:.:_1:1
J%

Table 75. Changes of total polyphenol content and flavonoid
content for butanol extract according to the presence of oxygen
after 7 days(25TC and 15% relative humidity)

(ug/mL)
Total polyphenol Total flavonoid
State
contents contents

At heri

THospRere 5.78+0.08 29.85+3.93

pressure

Vacuum 5.30%x0.08 31.23£8.83
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Butanol #+¥=9 25C A%, 15% 5%, A% 7do] At & Abaf{Feol| w& DPPH
radical ~2A%5 W34 3= Table 763 Zt}. Methanol %3 F-AFH butanol &3 &9
ME Ab7 Q= A 8.05% sl o Abrt Qs Afolls 75.20%9 w2 e u
Ebf Sl T

Table 76. Changes of DPPH scavenging activity for butanol
extract according to the presence of oxygen after 7 days(25T
and 15% relative humidity)

State DPPH radical scavenging activity (%)
Atmospheric pressure 8.05%+0.35
Vacuum 75.20+2.18

Butanol ®#3&° 25T A%, 156% %, A& 740 At & Ataxf{-Fof W& SOD
AFEA) WHEl AT = Table 773 2tk DPPH radical 27% WA #el nizrlx 2 Aba7)
NE AF 3.28%° EF3F o ATl 9l ASolE 13.64%9 FUdow =& s o
ER STt

Table 77. Changes of SOD-like activity for butanol extract
according to the presence of oxygen after 7 days(25C and
15% relative humidity)

Superoxide dismutase—like activity

State . ..
(SOD—-like activity) (%)
Atmospheric pressure 3.28%£0.14
Vacuum 13.64%*1.65
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Butanol #& &9 25C A%, 15% &%, A% 7do] At & AL F-Hof WE hydroxyl

radical 2484 W3s A3t Table 78% Zth SOD FAFEA = RiU=
FElelA = NDollow Akt Ql= Aol 43.18%% Uebsth = o
FEEoA et 22 A& HEhgl

71 o= wrgol g Zlolt}. Methanol &

Table 78. Changes of SOD-like activity for butanol extract

according to the presence of oxygen after 7 days(25C and 15%

relative humidity)

Hydroxyl radical scavenging activity (%)

State
Atmospheric pressure 43.18*t1.07
Vacuum —
Butanol #8&29] 25T AF2E, 15% &%, A 7do] At & AAFHo s Ax A
A3k Table 799 P A47h QlE A Lits bate mout aghe WA debio
Agol Aggel webd Ao Aol vEte @ & Agle

2 R R et o S R Rt
methanol FEENAME T2 AFS YERU ST

Table 79. Changes of color value for butanol extract according to the
presence of oxygen after 7 days(25TC and 15% relative humidity)

State L a b
Atmospheri
HOSPRETE 96.6+1.5 1.1+0.1 ~0.1+0.1
pressure
Vacuum 46.5%t1.5 -0.4+0.2 0.5£0.0
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t}. 7/l E inner beauty food®l] th3t A|FAAEA
(1) 9&25Y FAAY HAL
g REhd(He) FEAL BAYIEAH (AN vAe), F

Al ool ode 807 e ® Almel thet Ve AHAet

g AA S,

d

dowAE) B FEasel s A,
w54 545 B7hst A3} Table 803 ¢t
=

FHA(P<0.001) AolF BYT e FE
(6.10>A7 94 FE6.60>A ) E2(5.32) +02 F7HAYL, 74 AR F97

A7|gwold FEFR WE 7awrt 7P e avs 94
(AAQA vHe HE2hH) o2 JE

Table 80. Sensory evaluations of inner beauty beverage for tea bag and

extraction beverage product in central zone

Sample Color Odor Taste Overall quality

HAJA A== 6.37+1.30% 5.97£1.29° 6.10£1.51° 6.20+1.19°
FESE 6.28+1.92% 7.18+t1.57" 6.60+1.83° 6.68+1.65°

BAY HAE=2 6.72+1.37  5.47+1.20° 5.32+1.47° 5.53+1.31°

MEst v g5 A48 (xR FEA, A AEA (AL vA-e) 2@ FES55C0 O
a A&, U 9 g2l ik 5475 dE 98 HrE #ed 54 Wik A3
Table 81¥ #t}.

Ao gt A7t FE55(7.35)>94 94 JEXU.33)>EAY HE2H(4.25) o=
BAER, ZF AR §o4 (p<0.001) ZolE Rttt Fofl U FEH7M: FESR
(6.72)>4A Q4 HE2H4.98)>EAY HEX(4.27) o2 F7hHEa, 72F A57ke] /94
A (p<0.001) #Feld BTt Eulel dist ZEg7be EAY JE2H(4.80)>AA e HE2k

(4.73) >FEaR@.12)=o R H7HEAAL, 2 AlE3EY FolAl Atol= AT
BT AFs ol TP EAlE o R A A He g2kl = 2

et e BAY A
(4.82)>HA 4 HEA(4.78)>FEFE(4.68) o= H7FH, ZF A=Y FoA el 2
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ol A3

Table 81. Characteristic strength test for tea bag and extraction beverage product

in central zone

Greenish .
Sample Color Odor tast Astringent taste
aste

LA NA ==} 4.33+1.31° 4.98+1.53"  4.73+1.91™ 4,78 +1.66™
FESE 7.35+1.04° 6.72+t1.50*° 4.12+1.77"° 4.68+t2.00M

A HEA) 4.25+1.31° 4.27+11.64° 4.80+t2.01%° 4.82+1.82M

AN I §ER AN @D FEA, A0 BEHAGAL AAeD) % P g
3 Moz

=
oH o uAL 2 A A %é“’ﬂ o

é‘ioﬂ ﬂ%f& *LEE-E FE=220. 20)>°4319Mi HA=2H(=0.10),EA ) HE2H(-0.10) o=

o Az w7t 7P =4 Wekdlida, 2 A5 19491 (p<0.001) Afol& Kt

Fol st A3 e FER0.57)>9494H JEA(-0.2D)>EAY JAE2H(-0.35) £o =
74 =A dEr A BAY JAEAY] A5t 7HE 9 e S

1(p<0.001) ztol& BT e dist AsEE FE255(0. 34)>9J1494
A FE2H(-0.31) w22 FE582 Aawr 7HE =4 YeRIS]
T7F 7FE A gERow ) 2 A 2710 521 A 9 (p<0.001) Z}O]a

fol' Hﬂ o =

AA Al FHrle] 3t AIZEE FESE(0.35)>YHdA HAEX(-0.03)>EAY A&
(=0.33) woz FE559 Aamrt 7 =4 JeRA . ZAY A& A w7 7H
SHA YRt o, ZF AR /9491 (p<0.001) AFolE H.QIth

ket wlgS 7oz FujatE: AN AdE FESE(73.33)>94dd HEA
(43.33)>EA1d] FE44(30.00) w22 FE559 FuoA7E 7 =& ks YERS T
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Table 82. Preference evaluations of inner beauty beverage for tea bag and

extraction beverage product in central zone

Purchase
Overall . )
Sample Color Odor Taste ) intention
quality (%)
(]

A A
-0.10+0.63" -0.21+0.58" -0.03+0.66° -0.03*+0.68" 43.33
=293 0.20+0.74®  0.57+0.53a  0.34+0.69° 0.35+0.63% 73.33

A
- e -0.10+0.68" -0.35+0.59" -0.31+0.58° -0.33+0.61°¢ 30.00
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(2) ¥1ghe) ZAALGAA

PlEEA (@, Sl EXTHAY T, &0, HeEua) s ol gste] 604 o]de] o4
= 80% HFoE Alse] gk 7ok kg S0 "t A % Ak 2AE AAE
o},

PlEEA (@, SelEXTR AT, S0, Beua) o] gieh Vs ket 574
e A 9 Ass 2AME ARSI

WL v kARl dAviuy, solExF YUY, S e W Beudel tisto] A, &
ot 244 gl AAA g7kl W 94 HxR oA S48 97k A3k Table 833
7}

BohA (6.28) >A M TH2] (6.13) > & FoH24] (5.67) >E e th2] (4.67) o2
7Hel F92< (p<0.001) Ao]E BTk &L Flo|Ex T AU
(6.10)>K.2th2] (5.25)>@ | th2] (5.02) >&F 42 (4.50) o= FH7hE o, 2 Al57ke]
9] 7 <1 (p<0.001) zFolE BATE Uk 3fo|EX T FE T (7.22) >R 2 tH (4.60) >3 ] th2]
(4.35)>&7 2 (4.08) wox Fr7HEAaL, ZF AlE1He] 72411 (p<0.001) #tolE HiTh
ZAZE sl ExEIIIE T (6.42)>A M th] (4.73) > K thA] (4.23) > & B th4] (3.45)
TOox F7FE R, 7 AETEE 597 Q1 (p<0.001) APolE H T

B ThA (7.15) >3 TH] (4.48) >H 2 th2] (4.30) > & F-th2]
o] 591241 (p<0.001) =Fo] S BT}

st o7 WA Al PeAV|ZEAAN FolExZ YA i3t JaEst Mg E9kod
OIS dnthA], BEjthA], &R0 0w YERY

)
_>I~_4
rlr
“‘10_(14
IR
N
a t_‘N‘
|
AN}
K

¢

Table 83. Sensory evaluations of inner beauty Dasik products in central zone

Overall
Sample Color Odor Taste Texture )
quality
GRS 6.13+1.77°  5.02+1.47"  4.35+2.06"  4.73+2.07" 4.48+1.86"

ol ExEF I HE  6.28£1.68° 6.10£1.43° 7.22+1.28° 6.42+1.62° 7.15+1.51°

a9

i

S5t} 5.67+1.68°  4.50+1.71° 4.08+1.92° 3.45+1.59° 410%1.78"

Rzt 467+1.53> 5.25%1.76 4.60+1.93° 4.23+1.84° 4.30%+1.79"

2ol il A, ek Bk W
B 7}sk A3} Table 849}

o £

st FEF 7o = Atk (7.53) >Rt (5.52) >&FtH2 (4.55) >3l | EXF S 7 H]
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2] (4.23) o2 YEpgon 7 A 537k {941 (p<0.001) #telE B lvh el st &
TH7b M= Bt (5.87)>&A 0tk (5.48)>3t0l EXF 1 7B thA] (5.08) >& F 14 (5.03)
o7 Yehgorn ZF AlE719] 5949 (p<0.001) Ao]E BTk Frofl thdt e rtoA =
A thA] (6.72) >3} EXZFR I THA (6.37) > X 2 THA] (6.20) > &1 (5.95) 02 UER
o 7z} A 87 #9221 (p<0.001) ZFolE Bt #2uke] tidt FEF 7l dujths
(7.55)>&F12 (6.63) >H.E|th2] (6.25) >slo| ExZ8 7€t} (3.73) «0 2 vEygton 7}
AZZEE] o)A (p<0.001) zFolE HEITE o] So|ExFH S thald] ZE Y] el =
F5of S Fitel o5 Ay}t AlsETh
kel st ALt A = ol EX T AY T (7.55)>A Wt (3.72) > K2 thA] (3.63) >&
th4] (3.55) o & vergtorn 7 Algzke] #2491 (p<0.001) #Fo]E BT

et =g 7t = &5 (6.88)> K| tha] (6.27) > & n|th] (5.28) >3lo| Ex FE

4.45) =02 Yepgon 7 AJ57F] {21421 (p<0.001) #bolE HGiT.

Table 84. Characteristic strength test for inner beauty Dasik products in central

zone

Astringen Sweet
Sample Color Odor Taste Texture
t taste taste

GRS 7.53+1.07"° 5.48+1.85" 6.72+1.45° 6.65+1.44" 3.72+1.70" 5.28*1.75°
§}0]E,—ZELFJ

—===A ¢ b ab b a d
4.23%£1.87 5.08£1.54 6.37*£1.46 3.73£1.67 7.55%+1.10 4.45%£1.33
AT

S5 4.55+1.62° 5.03*1.58" 5.95*+1.66° 6.63+1.39"° 3.55+1.40" 6.88+1.67°

Bt 5.52+1.23" 5.87+1.55° 6.20£1.49" 6.25+1.41"° 3.63+1.68" 6.27+1.70

Mgt v gopa] (dAnoh], solExFEIaE s, S5, BeEopa])el i A, e ok 4
AAAQ FAo dste] &9 HOoE AZEHAE o FuldAtel] disl] BFrist A=
Table 859} #t}.

Aol th3t MEEE 3lolEXFI I T (0.22)>3 1 T (0.19) >S5 tH4 (0.05) > B 2] th2]
(=0.47) o2 Yepton 7 AlE7EE] 72 2Q1(p<0.001) AfolE Hth el st A5
Tt FOlEXFH I (0.41D)>HE T (-0.09)>d v th2] (-0.11)>&F 44 (-0.21) =
o7 yehgow zF A5zl $97¢1(p<0.001) ZFo]lE HATh Hhof] thdk AEEE 3lolE

ZEFR YA (0.8 > Mt (-0.08) >& 7042 (-0.34) > th2] (-0.40) +Oo% e
ow ZF AR #2149 (p<0.001) =FolE KT

Al FA-e O AzTr FOEXFIIYHU(0.77)>Ev| v (-0.02) > K g th
(=0.37)>& 57421 (0.38) =22 Veptow ZF Al57ke] 92191 (p<0.001) #Fol& H. it
AAAS Hr el th3t AEEE FESE(0.35)>948994 AEA(-0.03)>EAH HEx
(-0.33) o2 FE58Y HMZE7F /M =A UYER Y BAY HEA] A5 %7 7H
A vEbst oM, ZF Al57EE] 9124191 (p<0.001) AFolE E it
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21(73.33)>& 7|t

A vigae 247 TAAE 2R due felExIUnT oy
Femgrie) T

(33.33)>&R0H, Rtk =02 919 WeS FUH A o=k
AL AR e ks EED HEE e dnE gt

Table 85. Preference evaluations of inner beauty Dasik products in central

zone
Purchase
Overall . ]
Sample Color Odor Taste ) intention
quality
(%)
RN 0.19+0.80° -0.11+0.70"  —0.08+0.66" —0.02+0.67" 33.33
sfolEx
B 0.22+0.80° 0.41+0.70° 0.81+0.51° 0.77+0.53" 73.33
A
Sk 0.05%0.65 -0.21£0.77°  —0.34*0.60° —0.38+0.61° 13.33
Bt -0.47+0.57° -0.09+0.73" —0.40*0.59° —0.37%0.59° 13.33

vl gamE ol gate] 60Al ool ol e 80W UoR Amel tE /EE @At S
HEE 2AHE AT

o thal A, M Bl FHE, @, TR A, w, R o B
%o sre) S0 e 99 AvE wed 549 EEE 2

e 552, Au M7 573, FHEE 590, BUS 4.8
o ﬂu—s— R WS 4.02, FARLS 573, AL 4.
5)

23ﬂ%&%4ﬁﬁ%ﬂ.

Table 86. Sensory evaluations of inner beauty soup in central zone

Color Brightness Transparency Sweetness Savory smell
5.52%1.03 5.73%0.97 5.90*t1.35 4.88*t1.78 5.75%11.96
Sour taste Astringency  Savory taste After taste Concentration
5.00*1.69 4.02*1.70 5.73%t2.15 4.3811.94 5.23%11.77
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1, A8 B, B R,
1 5o SAAE & 94 HEx #e4 F
| sl A= Hrket Ay e 458, A9 dly]= 5.65, F4 _ °
WA= 4,925 Jelgon, Algke 275 ®ES gke 3,68, AT 5.20, R
o] skof tigh Hrh= 4.439 #s UERS

SEOO N i
flo g i o= i:
; JE s A
_‘g 2 =)

0 ofo
Rl >
[

2

gI:'

_I>~

o1
3
o

Table 87. Characteristic strength test for inner beauty soup in central zone

Color Brightness Transparency Sweetness Savory smell

4.58+2.01 5.656+1.41 6.22+1.77 3.32%10.92 4.92%+1.25

Sour taste Astringency Savory taste After taste Concentration

2.7511.06 3.68+1.91 5.20£1.90 5.70£2.16 4.43+2.64

kst mlgAsrof dfs] A & gk 4l A A<l Frlo] e 9F HEE ATEE HUE 4
7} Table 88%} 7t}

Aol ek AT =558, S 557, Uk 3.87, AAAQ ZAME 4.289 #S e
=

Table 88. Preference evaluations of inner beauty soup in central zone

Color Odor Taste Overall quality

5.58*+1.15 5.5712.05 3.8711.95 4.28+1.89

(4) F= #Aa9 7PARS AAL

et ZAY FEfEs dadstn FAAng o] S5 604 ol AR 307HE
ARzt dFdel & MY AdFAE ARE AT ARV ANER st 7P AR
AAE AR 27dnE vlE Sulet deAE Alwstel dFdvith gAske] A skl
ARG AEA Y W8 ARE AT Fol ARFEUA, m3A, R EFE v a
REEFA, QA Ak el g 71ed o F-el WiEk 94 Him® Frhsiginh

EAY FEAEed el RFEA, w3, AR EEEd, FEAan, vnas, 95
A, ol At Adel dis) 98 HER Ve ofFE Bk A= Table 89¢)
vy dRFFel tid avks Mg ARAARE A 2 EFES 957~ 165 F<F tAH
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2 Fbete AFS BAon wahiA, sREEas, FEoAa, vwas), vreysy,
QA AR el digt 7]sA o el st ZF 7IbE =R fo] Aol Aol 31%1;]__ =2
o 7 AFEAARS AAS A3t AR ant bg A v

Table 89. Efficacy test of capsule with Mosidae extract by home used test

9 week 10 week 11 week 12 week 13 week 14 week 15 week 16 week

.\7—] l"}—zrv% 5.40+1.52% 5.20+0.84" 5.20+0.84" 5.60+0.90% 6.20£1.31"  6.00+2.24"  5.80+1.10" 6.40+1.82°
iﬂ‘%}x] 4.40%2.71%  4.20%1.31% 420269  4.60+1.52" 500292  4.80%3.57"°  4.80+1.65"  5.20%2.05"%
.\7—] l"}i—u’} 4.00£1.88"  3.80%2.78%  3.60£1.95"  4.20%2.69"  4.60+1.52%  4.40%2.61%  4.40+1.35"  4.80%2.05"
U] H_H _§_I’+ 4.00£2.00%  3.80+2.49%  380+1.79"%  4.00+1.42%  440+208%  4.20+1.65"  420+1.10%  4.40+1.82%
Si] 1%1:{1—9_:} 4.0011.00"  4.0041.59™  4.00+1.00% = 4.20+1.65™ = 4.40+1.68" = 4.20+1.31"  4.20+1.65" = 4.40+2.08"

o,

r_>|1 A

5.00+1.00%  4.80%2.05%  4.80+1.31"  520%1.31%  540+1.52%  520%2.17% 5204084  5.60%1.68"

B b
e e)
=

(5) EAfha 78 AHSAAL

MEet ZAY FEHEs dadn FAnSAded $53 604 o) tidAE 3075
MAste] Aol & MY AFUR AlEE ATt A7 4aMLERE sta 7HY ARS
AAFE Adst 227G H ve] Fud AEAE Aol dFdutt FA sk AT
AR AEA 9] W8S AEE ARESE Fofl v RFEA, w3 ], W RGE, v g}
HEEFH, QA M Jhde] thgk 715 o F-el dig 9% HEx Frhstilt

EAY #g gl el dRFE8A, w3, IR REad, FEAAES, ey, vF
S5, w914 Al fAde] e 98 LR J)SA RS HIe Ay Table 903
2ok Ao olg dEo| g3 a7t 9~165 B¢ AAH Frtets AEdFS Btk &4
T RFEYA, = pA, R REa, N ay, ReEES mQlA AAnk Jfde] o
71578 offtel tiste] AzHE el whel Z; 7R {F2 29 Aol gl
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Table 90. Efficacy test of capsule with Mosidae fraction extract by home used

test
9 week 10 week 11 week 12 week 13 week 14 week 15 week 16 week
YL] B2 4404090 460208 4.60+1L15%  440+152%  4.80+110%  5.20+1.31% 500159  4.80+1.93%
ltﬁ}‘jo]-xl 4.40+1.52%  4.60+1.82%  4.40+2.08%  4.40+£2.08%  4.60+£0.90"  5.00£2.13%  4.80+1.93%  4.80+1.31"
.\7—] l-}i—g 4.60+2.71%  4.80+2.39%  4.80+0.84"  4.80+£3.04"  500+£1.59"  520£2.78%  520+3.04"  5.00+1.42%
U] H_H _§_I’+ 3.60£0.55"  4.00+1.88%  3.80+249"  3.60+152%  4.00+£1.88% = 4.40+1.82%  420+217%  420+1.93%
Si] l'}l%‘]—?_:} 4.20+£1.10% 4401090  4.20£1.10%  4.20+1.93%  4.40+1.52"  4.60+1.82"  4.60+2.08" = 4.40+1.52"

o,

r_>L 1

3.80£2.78™  4.60+1.15%  4.40+2.08"  4.20+1.93%  4.60+1.35"°  500%2.65"  4.80+1.93%  4.60%1.52"

B b
e e)
=

6) MESE(FES)Y 71H AFEAAL

AL vETRGFEaR)E daddn Aol S5 604 oS A= 307k
= st dFde 3 WY AFAdR A RS Aslth A7 47§ER shal 7H

2]
g FH|st HEAE AFste] dFdntet FASe] A5k
E AFESE Fo AR FEUA, wshlA], sFREay, vy
2l el digt 71s/d of el dist 98 HE= HF7heksitt
sl IFFEEA, wsHA, AFRESay, vwagy, IReE s,
e 9F HE=E 7|5 ofF-E B7Hs A3 Table 91¥ Zth

el gist gy 7MY AFEAEARE s 2/EH-E 97 ~167F &
T

Bgov FRFEYA, wahhA, WA, wey M
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Table 91. Efficacy test of product with Mosidae extract beverage by home used

test
9 week 10 week 11 week 12 week 13 week 14 week 15 week 16 week
YL] EA—Z,A% 4.23+2.69"  540+2.08%  520+259™ 5.50+1.88"° 5.25+£1.49%  548+1.82"  523+259™  555+1.00™
iﬁ}ﬂ(}x] 5.40+1.15"  4.05+255%  4.25+1.93% 4.43+1.52% 4.45+€1.59" 4661271 4.20£1.93%  540+2.31"
.\74 l"}i—u’} 6.20£0.84"  6.00+1.74"  5.40+152° 6.80*1.65" 6.60+1.68"  7.00%+1.50° 7.240.84° 7.00%1.23°

U]Hu_ﬁ_ﬂ» 4.8551.49™  454+159% 5354235 4.62+2.89% 4.30+1.23%  520+1.49% 5234259  504%1.88%

_\74 l"jAFt]—E'_Q 5.40%2.31° 6.60+0.90" 7.40%+0.55° 7.20+2.39% 8.20+0.45° 7.40+1.35° 8.20+0.84° 8.25+0.45°

)

QgAY \ \ \ \ \ \ \ \
4.40%11.82%  3.66+2.08%  4.43+251% 3.80%£1.31% 4.85+1.49%  340+1.15%  4.63+1.82"° 4651289

A

(7) "84 (Bl ExERAY 1)) 9 718 AR-AHA

e v goh (ol ExFR A ) S Gttty FAuFAed 53 604 ot o
FAE 307FE AdAstel dFdel 3 MY AFAE ARE AlFsth ARV 47014
= ot 7Hg AFEAANE Ae 2/ERE mE E8jdt AEAE AlFste] dFdnttt A

sfol BASATE 2AE MEA] W§S ARE AR Fol WRFEWA, wmahgA, w¢
BEE, VN EY, NPRYFA, wAA Asw QA dE 71EA ool o 98 Hw

= F7steiet.

v grh BlolExEeay el s FRFEYA, wshgA, WRusEs FEA
3}, vy}, ¥ P, 7 ALl

3} Table 929 @tk 3|RFEYAL v r@el & 2
AL OF-16F 5 AAAOL TG ABE wslon wabi, 3w
st wely Mam AR o /%A o 7 Az E !
W B A Gl E S ERaE A9l A8 ASBAE ANT Ao ARFEUAS AR
o] &7} vhehg
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Table 92. Efficacy test for Mosidae Dasik coated with white chocolate by home

used test
9 week 10 week 11 week 12 week 13 week 14 week 15 week 16 week
.\i]l%—zr% 3.45+1.15" 4.42+2.31" 3.45+1.52" 4.80+3.2% 5.24+1.79 5.62+2.61% 5.24+1.79" 6.46+1.59"
iﬁ}ﬂ(}x] 5.22+1.1% 5.55%£2.74%  524+0.84"  562+3.14" 5.43+2.61"  5.60109" 5.24+2.39%  4.46+1.82"

qu-}i—g 6.26+2.17"  4.84+239%  523+217%  4.62+271% 4.65+1.95"  6.03+1.88"  6.25+1.93%  6.02+1.23"
U]Hu_ﬁ_ﬂ» 4141245 440+213%  525+1.49%  544+271% 4.45+1.88%  410+1.42%  4.20+0.84"  4.4%159%

_\ﬂl%l%‘]—?_ﬂ 3.63+1.52" 4.65+1.52" 4.24+1.49™ 5.05+2.24% 5.43+£2.31" 5.26+1.93% 5.45+2.71% 6.25+2.24°

1- 0] A] A

—S- 10 T . . . . . . . .
5.04%£2.35%  4.274£220%  465+3.05"  3.88+259" 5.43+2.41%  547+055%  521+1.65"  4.00%£1.59%

ENNIES

Mt v EAZE dotety FAYuS el 53 604 o] AR 3075 AAsH
o] dFde o WH AdFAR A RE ATt A7 ML E star 7MY AFEHANE

wAE AFste] dFduttk FAS ] A AT A
of WRFEHA], w=sA|, A RS, gy}, uFe
2, Q1 MARE el gt 7]s/d o el digt 91 HE= FUtskltt

ol 1 , IERSEY gy FREESE =
HE iAol diel 94 HEE VA ofFE B7hst A3 Table 933 ok dFFE%4A
= TMPEAMEHANS A9 2/ EREQ 9F~16F B diA
o wH], n g IRESHSZ, w=AA At sfded
g o Fef digtk 7} 7IZPHE fol A o] Atol= §lRlTh mEAZ O] APAEAAE A

ro
o,
1=

<

R}

o e |o
N

i)

h
o oy & b

>,
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Table 93. Efficacy test of inner beauty soup by home used test

9 week 10 week 11 week 12 week 13 week 14 week 15 week 16 week

11]1"}—2,4% 4.80+1.31°  4.43+090°  4.83+1.10°  545+£2.08° = 5.22+1.31% 5.60+1.95° 5.66+1.52° 5.64+1.52°
iﬂﬂg-x] 4.40+1.52%  4.2241.93%  4.20£1.49"  4.86+1.93%  5.24+259%  520+£1.31" 4.23+1.31%  5.28+0.84™
YL] l"}i—;l 2.81+0.84" 4.20+£1.93% 3.85+2.78" 4.83+3.04"  4.65+2.71" 4.60+2.51% 4.25+£1.93% 6.08+£1.59°
U] H_H_ﬁ_ﬂ» 3.82+£1.93%  3.65+2.08"  4.48+251"  4.40+1.82"%  3.65+£0.90%  4.81+1.49" 5.02+£1.02%  4.64+2.71%
11]1'}1:{1—?_:} 4.04+2.45%  428+1.49%  526+1.49" 5064255  4.24+131%  526+1.49" 5.40+1.15% 5224239

o,

r_>|1 A

w1

4.45+0.90%  4.24+1.93%  486+2.05™  4.80*£1.31%  4.22+1.93%  5.06+1.02"° 5.00+2.92"° 05+1.88"

B b
e e)
=
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A3E. BAYE o]&% inner beauty food /W' [A2 F=F71H]
1. 2AY AR g Tuss B

7h As 8w

B A

= ER FH AP s4H1F
A s =57 Z
o

[e)

o

= Z Azxskydch 100 mLe] 4H
Z g0 7}ste] autoclaved ©]8 100TCeolA 14
7F Ftdste] == 1 gol 70% N&-e 40

mLE 7}kl 30T FeFxolM 143 & FEaivh 4 #5824 A 0.45 m9

_O‘L
O.

membrane filter=
(2) DPPH(1,1—diphenyl—picryl—1—hydrazyl) radical &A% =%

257 RAY FEE9 FAbst dAs W 2487 flstel vz el DPPH(D3813,
Sigma Co., St. Louis, USA)E ©]£3% radical £271% 542 Kwon 59 WY o] &3
o S, 7 A FEE 0.2 mLE Al Wil 4.0 mLe 95% (v/v) 8] ethyl alcohol
S 7teto]l AL NS Azt o] &9 0.2 mM DPPH €9 1.0 mLE il =24

3087 ®WF$AlZl & U.V. visible spectrophotometer (UV—1601, Shimadzu, Tokyo,
Japan) & o]&3to] 517 nmellX FFEE SASAH. dxz2T= AlE Al SHTE ol &St
of Tdg W oR FdskAa 7 Ase] ofgk AEe 2l DPPH radical 7% (%)< of

e BHE olgstel Assit.

A
DPPH radical scavenging activity(%) = (1— E) > 100
A: Absorbance of sample, B: Absorbance of blank
(3) FE9=

79 wAY 2E2e $Eds GRS Folin-denistlol Wl Z4a%. = 7 %
b 7

5 2 mLel 2% NaxCOsz £ 2 mLS 71ste] ALoa 387F 9-gA
£ UV/visible spectrophotometer (UV—1601, Shimadzu, Tokyo, Japan) & ©]&3}o] 750

nmold EF 5= =459 £ Wmdas 1] 9% BFEA RS tannic acidE o] &3

Qu ol=RE AYF REFHORNE 257 AR FEdE FFL AN
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(4) 49

=
s
(@)
(@)

7zt Alg9 g9¥ S Oyaizu 52 Wl wet 43l + 79 F=&
mM phosphate buffer (pH 6.5) 2} 1%2] potassium ferricyanideE 7:5¢] H]
9 1.2 mLE F7Fe v5 50T @&FxolA 2081 wkAIZH. wh
TCA (trichloro acetic acid) €942 1 mL #7M7F & & gA7g 5. ¢
M1 mLe THF 1 mLe A3 9719 0.1%2] FeCl; £ 0.1 mLE ¥o 244
T3 & U.V. visible spectrophotometer (UV—1601, Shimadzu, Tokyo, Japan)?—g o] &
o] 700 nmellA FHE=E 4 a3

e
<

L %o offt 1o oo

[«
-

1
=

jns)
o I

olo

O

%

/B]'

m

=
=
v’i'—ﬁl

z X
oo Hob —

S
=

i rE

(5) Hydroxyl radical scavenging activity
Hydroxyl radical £7%< Gutteridge 2 Choi 59 W uz} AJd&e] 1.0 mM2
FeSO/EDTA €943 10 mM®2 2-deoxyribose £ 2 Ag&AqS 22 0.2 mL,
phosphate buffer (0.1 M, pH 7.4) 1 mLE& FH7}sto] wwkstglch. olo] 10 mMe Hy0, 0.2
mL 7}8Fe] 37T &AM 1A Fek H8-A1Z1 & 2.8% trichloroacetic acid(TCA) &
a1 mLE 7F8to] HEE& SAAIZ] F 1% (w/v) thiobarbituric acid(TBA) €<% 1 mL&
7hste] ThAl 100 &aelA 10%3F 7hedste] LA o2 B2t 2x FYsto]
532 nmolA SFEE SAI}I Y. A7 hydroxyl radical 245 (%) += oFdle 4L o] &
ste] Aaratae.
A,
Hydroxyl radical scavenging activity(%) =[1— 1 “] %100

c

—O 2T FYE, As=AEY FYE

T F59 AEZ 045 m 2719 AEL e F 420 nmolA FHEE =

=4 A= Statistical analysis system(SAS, Ver 9.1)Z o] 83}
;Oﬂoﬂil 5%2 F+(a=0.05)14 Student's t—testE 2AA|
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. A3

(1) DPPH 4 A%, Hydroxyl radical scavenging activity ¥ Z£Zg#H = 3=

>

N2
e Lo

A oeE FE=o e st ©A A= Table 1o AAE vkgl 2o
=° D 6.10£1.72) 2 o¥ts FEE(75.37£1.03)°f H]sto] °F 14%
FeAo® & s EAH(p<0.05). TEHAE e T AR dFFEE
(403.70£2.07)°] d&& FEE(487.93£13.77)°l nla] oF 1.2v] =2 &S YERASITH
(p<0.05). 28} ¥4} Hydroxyl radical scavenging activity®] A$E F A5 7hHo
ARl Zpol 7t vpEbA] kSt Qo R Ae-FEE2 DPPH &7 5
g FEE He 43 Ad79E yERY T Hydroxyl radical scavenging activitys= 7
o vlzet A¥E HERITH(Table 1). &8 #H&sA 3=9 &2 A3 47
403.70 pg/mL #e HEMANIL &S FE5 487.93 pg/mLe A3E dEhfo] Ao

[¢]

S|

2]

= Eded e 9% oEe FEEe] fHeR ¥ Wkt o= EAYC o
d 4 ks

=]

ox 12 Hd

g}
g}
s
o
)
o ofr =l
3

P

ok o] Ayt EAY 58 Alx Al deEFEEs olEshs sl datst &4 adE ud
Akt

it
"

A7) d msdoleks A ok At

Table 1. Effects of DPPH radical scavenging activity, hydroxyl radical
scavenging activity and total polyphenol content of Mosidae extract on

different solvent

) Hydroxyl
DPPH radical ) Total
. radical
scavenging ) polyphenol
scavengin
activity (%) . 88 (ug/mL)
activity (%)

Water extract 86.10+1.72"+?  65.50+0.38N  403.70+2.07*

Ethanolic extract 75.37£1.03 66.22£2.67 487.93£13.77

YMean+SD. ? «=0.05 by student's t—test. YNS: not significant.

(2) 49 3 ZHE

g3 guse] g ARATE Table 29 2k BATS] A5o ofeg F2EY 24
9 293 fAA Aol A 2oror} degFEEo] A5FE R ne| okt
e 1779 BAHE dehiglon] et 2879 g FEEo| AfFEEe| ud
FolMoR e AWES eyt ot @AY HEYdE Fe] ARgE A s A
0% AL AV By HREY o] AW W] 9L vH o A4An
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Table 2. Effects of reducing power and browning intensity of Mosidae
extract on different solvent

Reducing power Browning intensity
Water extract 1.71£0.120N% 0.49+0.00%”
Ethanolic extract 1.77£0.06 2.87%£0.06

UMean®SD. ? «=0.05 by student's t—test. ”NS: not significant.
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2. BAIY) o B R

7 AE 2 Wy
(1) A=

Ao AFESE BAY EUe () FZAZES-E (Gyeonggi—do, Korea) oA 37143k
Aefet ZAHE AlFol FAHZ7] (Freezone 6, Labconco, Kansas, USA)E o] £3}4
4% (w/w) 8] FEd7bA] Axsto] AFEskslar, sulal &8 -8 w'Y (Nokchasesang,
Myunggawon, Korea)® <S4t H&Ex8 2 @7 (Momsarang Hyunmicha 90,
Momsarang, Korea)+ ¢ &4 shuZrtEo|A Fqiste] ARGSAar A7 ARG-SF Aok
< R SigmaAl(St. Louis, USA) 2] 55 AleFS AF&3FSi)

(2) 4994 24}
ARz o 2AY B2 10.0 g AAEA e A0 SEst gAY AL

7] (FDI-150, Labhouse, Gyeonggi, Korea) & ©|&3}o] 120TCo|A 12083F ZASE T4
= F=AH(tea) Ax Al AFESESITH

LN off

(3) EAWh g A=

BAY HAEAE PR XAREG X bem) A7E A x2I dAdE=
of me} A5E &3, 953 & 250 mLe #+= ES o] 1
AE st FEAE Axsith dedAl A Alxd =2
of FEAE 80T Y 27z Yol AR %7t A8ty =

Al A A FRA T

&,
’l
2
=
-
=
,%
[ab)
=5
(@)
wW
1o,
(ot
e
)

(4) 484
A &5 e 93 AdAdAE= MINITAB program(Ver. 15)& o] &35lo] &3& Al
=]

= =
HeRs BAY 22X, WY 7 Xy, #ol 7FEX) 9] 37HA WeE AAE, F

A, ot & AAAY R 47HAE FEHEFR Sl 37449 SRH
b7 50 wlgH| & Table 3% o] 3744 Siwa] vl & go] @4 1.00]
stglom 1o wE 7 AP Fig. 19 2

Ju 2 1 o E g
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Table 3. Experimental design for tea with Mosidae powder

Pseudo component®’ Actual component(g)

No. Run (

A? X1 Xy X3 A X1 Xy X3
Commercial

1.00 — — — 1.20 — — —
green tea
1 10 — 1.00 0.00 0.00 — 1.20 0.00 0.00
2 4 — 0.00 1.00 0.00 — 0.00 1.20  0.00
3 7 - 0.00 0.00 1.00 - 0.00 0.00 1.20
4 1 - 0.50 0.50 0.00 - 0.60 0.60 0.00
5 6 - 0.50 0.00 0.50 - 0.60 0.00 0.60
6 3 - 0.00 0.50 0.50 - 0.00 0.60 0.60
7 5 - 0.33 0.33 0.33 - 0.40 0.40 0.40
3 3 - 0.67 0.17 0.17 - 0.80 0.20 0.20
9 2 - 0.17 0.67 0.17 - 0.20 0.80 0.20
10 9 - 0.17 0.17 0.67 - 0.20 0.20 0.80

UPseudo component : X;+X5+X35=1.0, ? A : Green tea powder, X; : Mosidae powder, Xy : buck

wheat powder, X3 : brown rice powder.

Mosidae

1 1
Buck wheat powder Brown rice powder

Fig. 1. Plot of a centroid design in the

mixture region.(Red font is run order)
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(5) EAY A7t AEAY BEAA

EAY H7F HE Aol did #eA e 2 1148 @5 4x e Sd) A53dd g4 15
HS oz AAt(color), F(odor), U(taste) L AA Al H 7} (overall quality)oll o3t
471719 54 S v R Bl AAPHE ol &sto] AAleglt. Ve AR (R) 2 AldAET A
A0 7125 Y vluE 9ste] ()5 Y F&BY HAS2F(Seoul, Korea) & ©o]&3to] &
7ol ‘R 2 FAlstal 47F4] 52 SA 94 ® 5HE o3 vs A9 vl F
Zbet=5 sttt HAAREE dFRE o8 328 =AE #E7|ste] 20 mLA WA FolF o
do} A AL Fs AR /\}% s 9d VEH = HEE EY E 9% ~ HE

ATy = 17°e® Hrletes sttt e de 7o w3 dds WAstaA 13 #
%u/\}/‘] A &8E e 3~ 47HE A gkst i o

rol'

6) A=

HEF2F2] ME= colorimeter (CM—3500d, Konica Minolta, Osaka, Japan)& ©]&3to] 20
mm T2 glass cuvetteo] Y31 IEx}9] AMEE =H3QTE ol FTFE wWAgo [, g U
b a2 z+zF 94.47, —0.09, 0.52°]31t}.

(7) Z¥x
e 54 F F7Y ARE 045 m 7719 BHZE o3t & 420 nmollH FHEE =
Asto] 4TS 5T

(8) DPPH(1,1—diphenyl—picryl—1—hydrazyl) radical &A% =%

f2ltyZkel DPPH(D3813, Sigma Co., St. Louis, USA)E ©]&3l radical &A% 42
Kwon &2 WHe olgaqltt. 5, 72t A FEE 0.2 mLE Al@3e] ¥il 4.0 mL
°] 95%(v/v) 2l ethyl alcohol= 7}sto Adges Azt o] &l 0.2 mM DPPH
Ll 1.0 mLE Y3 A2oA 3087 wrEAZl ¥ U.V. visible spectrophotometer
(UV=1601, Shimadzu, Tokyo, Japan)< ©]&3dlo 517 nmelA F3FEE 54330 dix
T AR A FFTE ol&ste] s W o R Faegl 7 Algel gk Ay Al
DPPH radical 2715 (%)< ot#e] 3215 o] &3t AlAtatddtt.

é)xlOO

DPPH radical scavenging activity(%) = (1— 5

A: Absorbance of sample, B: Absorbance of blank
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TEY e %2 Folin—denistol w2t S4sdvh. =, 24 5% 2 mLol 2% Na.CO3 &
A 2 mL& 7hste] A2ofA 3&7F HHSAIZ Y 50% Folin—ciocalteu €9 0.4 mL& 3
7ot & ARoA] 3073 AT o] HEgHo] 533 %5 UV/visible spectrophotometer
(UV—1601, Shimadzu, Tokyo, Japan) & ©]&€3}o] 750 nmelA SFE=E 490 =
HEdgds 7] 9%t FFEH 2+ tannic acidE ©] 310l o] ZHE] ZAde FFEIAC

2RE 2R AR FEE FFS AN,

(10) 49
ZF A5l g Oyaizu &2 Wl wet S4sdvh + F72 =& 72 1 mLE 50
mM phosphate buffer (pH 6.5) 2} 1%°] potassium ferricyanideE 7:59 H| &% &3+3t &
A 1.2 mLE FH7Fst o5 50TC9 &F2Fxeoi 2037 HESAIAG. ¥E F 10%9)
TCA (trichloro acetic acid) &< 1 mL F7P7F 3 & Q4589 aqivh AHdEe] = s
o 1 mLet THF 1 mLs 413 o171 0.1%2 FeCls €9 0.1 mLE 9o TANEES

%3 t}5 U.V. visible spectrophotometer (UV—1601, Shimadzu, Tokyo, Japan) & ©]&3}

] 700 nmelX FHEE FH33Ach
(11 SAEA
o5 dofXl B S A= Statistical analysis system(SAS, Ver 9.1) & ©|&3}

5
of FHy BFAAE TFok e, 5% Fo4w(e=0.05) 4 Duncan's® Tt HA

(multiple range test) = AAlgto] A& 7Ee] FoAE A4kl
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. A3

(1) #53AL

0.05). Akl A9 W 75k 100% H7hst HE212) l§5(611+1 69) 7} = %k—%
BAIY 100% A&7 7 B2 718 %(3.6710.50) 5 YERIT o] J&r%%‘ﬂ
2 wdA AEe "t Aawrt KA AT HlE w2 d 7idE slow A4zt
At g Wl rrEe dAv|rtEE ZhzE 50% BlEZ wgsle]l Al Z% &% (Run No.
M Mg L 7135 (6.0051.41D) 5 B o BAY o] 50~100%2) Hl&R2 37t
AlzelAE 2] w9 w2 7% ks AT ol BEAY #Eo] Zhe 5f9] %
7t AlEel 44 JFe v AoE oy ¥ HEA §EE FAY 2ES
o] &3t A¢ EAY 2o FUE masking = AAT £ A A8 wgdoly AxFTH
o] A= O?L t}. gre A= Run No. 48} 330 Al87F 68019 7|e%=F YERS]
t}. o] F 7HA AR WdrtEe dnrtRE GE0E ARESIAY 1019 vj&E AFES A
O% RAY) XWQXI S ARoIUTh EAIY o] H7bE ARelA+ 1~33 e
ol vk V| e YER o T U Vs E Hrbe EAY £ 0 #@nrbEo v Eo
19! %%i}i 7 713%7F 1.78+0.832 ‘vl A dAe FEE AU & 7
YEFA 1 BAITES H7Fe A& w3 3.33+51.419 92 V35 g2 vERAT
W gh Adito] AFE ghel ¥FE A shekE
ok AA Al 7|EEo A= Run No.7F 4, 7 2 39 A5 ut 7|E=A 52 /24l Aol &
WER A gkgkom T o]9le] BE AEEelA= Tl vlE] folFow we e
BT (p €0.05). Run No.7} 4, 7 2 3% A5E A3t UHA Algs5S BT
°] 0.17~1.009] n]&E FH7iste] Azxst FEAZ BAY 22 JAEAE H
(1.20 @& 7IFo® & w 0.2 gold H7F Al Al A visrashA] &2 4
7ol FdHET) o)late] AE FtAow ke w A} & "k ul [y ol ¥
A BAY B E50 gy 9o o Qldle] AE VEEE Ao oA
FHow HEA Alxzdd 7H a9t v aAEZs WUskE > dnrbE SEAIY &
derEh e BAY JEAF AR A BAY B B2oe Wdrieg | Ulﬂfa—
FeromM BAY FEo] zh= urat ol glojA ] dE ol- AL REE ¢ S
Bz,

fo wy Mo
_lN o
S

o

7

_

X o £
= —\|I—' ﬂllm lo > 1‘01’
A ox b1 B0 L
S A (TR O

1?

oot
é
U = © 2 2 @ me p

po)
o
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Table 4. Sensory evaluation data of tea with Mosidae powder at various
conditions by centroid design

No. Run Color Odor Taste Over.all

No. quality
R 5.00£0.00™ 5.00£0.00"° 5.00£0.00" 5.00%0.00*
1 10 3.67£0.50° 2.67+1.58° 3.33%£1.41% 3.00+1.87%
2 4 6.11+1.69° 6.00£1.41" 6.00£1.66® 6.56+1.59°
3 7 4.00£1.32° 5.44%0.53" 5.22£0.83" 5.56+0.88%"
4 1 4.89+1.36™ 2.56+1.42° 244+1.01° 2.89+1.17%
5 6 4.56+1.59" 2.89+1.62° 1.78+£0.83" 2.00+0.87¢
6 3 556+1.67" 6.33+1.41° 6.78+1.20"° 6.56%1.24
7 5 6.00£1.32*" 3.11£1.90" 2.22%+1.09 3.00%£1.73"
8 8 5.561.74" 3.78+1.99° 4.22+1.86% 4.11+£1.96"
9 2 5.67+0.87*" 5.11%£1.36™ 4.22+1.99° 4.33%£1.80"
10 9  4.78%1.79™ 4.11£1.76™" 511+1.83" 4.67+2.35"

UMean*SD. ? @ =0.05 by student's t—test.

MINITAB program= ©|&3to] EAY HE2F AxE Yot 54 271& &A% A3 ZAY

oS 0~0.39 Hl&® FH7bets Zo] npgAg Zlow

ox HIKst HEAE At & AsHAE HAS A
o

Table 5 % Fig. 29} Zt} A7 A7E A ZE=}o Ao 7H =2 VS EE B

A7 0.3 g A7FE M0.3>MO0.1>M0.2 Al89] +£o% 2 7|S5F5 YETH 37H4] A&
oAl BAIY o] H7bE A ok dixatel vl A w2 AeE BHYlou fo3F
Q1 ol vERFA 9kt FFolAE MO.13 MO.2AEE tixod B3k 5.08+1.56%
5.00£1.609 73 5= L}E} 3 MO.2E tZ2T ARERT W 44251789 73558 K
o FoAQl ztol= gtk BrellA= EAIt7E 0.1~0.3 g H7be AR Al Vs s
7b iz AR Wokou fo)AQl atol= §ldlth. dAAQd

MO0.3¢] +2o& BAY o] H7te A5 EF "X AR B foFoE 2 7S
LFERI AT (p €0.05). ©]9} o] mAIH) i vt An) %%L AgAel A7t A
BEHE HYORA FAY B2 AL AFS A S RelFt A9 B 5 YA
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o ANE FAOE PO W WA 1 B greend) AT Aol Fatol Ay
"ol 2 S B /5% 35S A% 5 Jout, 549 FR Askd RelAE vt
gAsA e FQ WS oplatt Ao WaEth old Ui 3% WHow PEAE ¥
o dEnt WS £§ ol g3te] mAYE 2 FU) masking® A wAY 2o 3
A gel A% A87b540 ¥ Ao wuEn

Table 5. Sensory evaluation data of tea on various Mosidae powder

addition
Overall
Color Odor Taste )
quality
R 5.00£0.00V2%% 5 00+0.00%%  5.00+0.00™ 5.00£0.00"?
MO.1 5.75%£1.42 5.08£1.56 4.83%+1.53 6.00£1.04*
MO.2 5.58%£2.11 5.00£1.60 4.83+1.47 517+1.27™"
MO.3 5.92£1.88 4.42+1.78 4.58+1.73 5.08+1.38%
R : Buck wheat powder 0.84g+Brown rice powder 0.36g, MO.1 : Buck wheat powder

0.84g+Brown rice powder 0.26g+Mosidae powder 0.1g, MO.2
0.84g+Brown rice powder 0.16g+Mosidae powder 0.2g, MO0.3 :
0.84g+Brown rice powder 0.06g+Mosidae powder 0.3g,

. Buck wheat powder
Buck wheat powder
DMean+ SD.

YValues with

different superscripts within the column are significantly different at @ =0.05 by Duncan's
multiple range test. ?NS: not significant.

Fig. 2. The photographs of tea on Mosidae powder addition.

A2k Alx Al BAY7E @2 Shs S5 9 wetem AA QA AR AHE RAYE
ojgste] Az HEAbell thet B A Aol AFARILE Table 63 Fig. 3 A€ n}
oF gy BEA e 11 o] i ARG ko] ZbE S etk She Heobd 5] ofv]inAtolH
=2k grrEo] = I w2 O, TH2 20k e o] 59 HgAgoR %3}
£ olE W 7HE £ e dEhva @ uebd, JExE Alxd 9 AR EE =9 2
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S, AIRE AR %k, aF 9] FH sl whel 1 gEFo] ulg Ak st BAI S kel 9<%
kA 9k AFRES] Af 5/ Fuv w2 ‘332?-_ olsto] 7 7ro] W& A4 AL A
o7 AARAY. HxEe] AS- oo gt FHWeto 7 39} S Ay Y 58 o] gt
ko] FuUy ¥ UkS vlAHE (masking) 3Fo] A3E3t ska

ES s Siek. webA 3 dpelA e Fat
2 gro]l &g RAIY O AEstE flske] 223 &3 e ohE Ad vids) #ujE o) g
= o

[e]
ato] AA e AF RAIY FEAke] A&t BAY s o8 AAdd zAMAE o

PN
ARE ol gdtel AxE AT FEA] A A3 Ael A AT Frie] F74E
F OB EE M0 4EE i, FAME WOE FOHOE PFastt FFS e
AtH(p<0.05). ol AHH £ He) F mAY Bl Az @ Mol YEApe] FHA
ITE A IS AT Ao AN Eig ). A AAHL ATEA BF A

Ngg i A QA9 24} wAY B ;;Moﬂ GE A fol 49 Aol vehiA @

Table 6. Sensory characteristics of tea on various FIR irradiation
Mosidae(FIRM) powder addition

Color Odor Taste Overall quality

R 5.00+£0.00""  5.00£0.00®  5.00£0.00™*  5.00£0.00"°
FIRMO. 1 6.22+£1.92% 6.00£1.73" 5.00+1.32 5.89+1.27
FIRMO.2 6.00£1.73% 5.22+1.72% 5.33%1.58 5.44+1.33
FIRMO.3 6.89+1.76 4.44%1.67° 4.50%2.30 5.70£1.59

R : Buck wheat powder 0.84 g+Brown rice powder 0.36 g, FIRMO.1 : Buck wheat
powder 0.84 g+Brown rice powder 0.36 g+FIR irradiation Mosidae powder 0.1 g,
FIRMO.2 : Buck wheat powder 0.84 g+Brown rice powder 0.36 g+FIR irradiation
Mosidae powder 0.2 g, FIRMO.3 : Buck wheat powder 0.84 g+Brown rice powder
0.36 g+FIR irradiation Mosidae powder 0.3 g. “"Mean+SD. ?Values with different
superscripts within the column are significantly different at ¢ =0.05 by Duncan's

multiple range test, YNS: not significant.
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Fig. 3. The photographs of tea on FIR irradiation Mosidae powder addition.

(2) A= dHE

Table 7> A2 ZAF A -39 TAY S H7bsk JE20] Mol Z2H o st
Avjolt}, dHule} WAwkS o] &3t A|FF V|F=AES L, a, bk 7z 91.26+4.37,

-1.13%£0.21, 4.93+£0.42% €2 Aol M-S YRSt (Fig. 3). AMAlelA] 2]
ZAF A sHA & EAOI(M) 9 A HUEEe] S 4 YRt A EE e = Latd
F oAb b 3k STFekSlth A9l A A st RAIYE o] 83t HE2H(FIRM)

=
gx0% F7eg

B

o] A9 Lt #Astou agk® b g2 EAY "7 F7kel wEk {914 o

I 53] b ¢k AF L Ex a gtk Ao wist FHo] AdiRor Zitt ol dFgd =
Abell gJsto] FAAZSE BAIY Ho] A F] Aol AFe FEFES wH AoZ BAY
Fato] sf3ta Qe doly ofu|Aako 7 <lsle] wlo]ek A HE-S- (maillard reaction) o] 2
sto] A7t PAgEOIH AoR HEA ust Awls 54 Adr) ol& wkSstth shzlch ¢

A

A 2AF A A-Fo] Am vlael s A AR AR A EAY JEATE A4 e
A 5 HEAe] HlE Lgkdt agkd wiokow b ghe vlawd we gk FAdai
Ao = vt Avinks o] 8kl Azt FEA R A9 7 0.0410.019 7P %
< AUEE UEhiglen AT Hrbe]l SUME a5 AWk glo] foldor dsetd
THp €0.05). AX A A A2l da F9 waelM = X4l AR F A& (FIRM)
ol AA e A A A ARILM) Huh 2 AUE #e s3Itk FIRMO.3 A&
A5 A9 24 AF A9 0.13£0.04¢04 0.21+0.022 F7hete] <k 1.6we) ZHET}
T7FskATh. ol A Al Aol ojste Bl ¥ b ofn|iAte] mlas vt
ol JAFHA gL o] AFel FFE I Ao dddn.
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Table 7. Effects of color
powder addition

value and browning intensity of

tea on Mosidae

Color value

Browning

= 22 ) intensity

R 91.26+4.37° —1.13+0.21"  4.93+0.42° 0.04+0.01°
MO.1 83.70+4.35° —1.29+0.23"  8.94%0.35" 0.08+0.03°
MO.2 82.82+t4,58° —1.59+0.01" 13.12+1.10° 0.12+0.03"
MO.3 82.18+4.79° —2.03+0.04° 13.67+1.23°  0.13%0.04"
FIRMO.1 ~ 90.19+1.54® -1.19£0.08°  9.73+0.19¢ 0.094+0.01¢
FIRMO.2  86.40%+2.18" —1.17+0.13" 16.04+0.16"°  0.12+0.03"
FIRMO.3 ~ 86.00+1.40™ —0.84+0.10* 21.80+0.07*  0.21+0.02°

R : Buck wheat powder 0.84 g+Brown rice powder 0.36 g, MO.1
0.84 g+Brown rice powder 0.26 g+Mosidae powder 0.1 g, MO.2
0.84 g+Brown rice powder 0.16 g+Mosidae powder 0.2 g, MO.3

. Buck wheat powder
. Buck wheat powder

. Buck wheat powder

0.84 g+Brown rice powder 0.06 g+Mosidae powder 0.3 g, FIRMO.1 @ Buck wheat powder
0.84 g+Brown rice powder 0.36 g+FIR irradiation Mosidae powder 0.1 g, FIRMO.2 : Buck
wheat powder 0.84 g+Brown rice powder 0.36 g+FIR irradiation Mosidae powder 0.2 g,
FIRMO.3 : Buck wheat powder 0.84g+Brown rice powder 0.36 g+FIR irradiation Mosidae
powder 0.3 g, ! Lightness: O(black) — 100 (white), ? redness: —60(green) — 60(red), ¥
yellowness: —60(blue) — 60(yellow).
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(3) DPPH &A%

DPPH+ tocopherol, ascorbate, flavonoid compound, glutathion 53 &< 25 33k o}
veAbF whol ok ke E W A E, peptide 59 FAtst BAel ojgte] DPPHYF $9F
o AWA §ojo] ZH= AMo] BAHoIAE AL o §& BAMOE 1 Ao Table 8
cehigieh 489 24 AB 2AES AEA BF 7|E AR Boh DPPH 27%0] mF
BT H7bel wet fejFor Frbsklth(p<0.05) (Table 8). 7Hg %< DPPH &716<=
Uebd 21 M0.33 FIRM0.30.2 F71A A& 2% 44.49%2 DPPH 4£A% S Yehfo] 7]
F AR R B 2,29 DPPH £7%0] Z7ketgith. ol 2At)7} DPPH 27%0] )% $4
B 240 e Azl Az,

(4) FE¥=

BEAI7 e A Exbe] thdh total polyphenol 3FeHE2] B AT AA QA ZAF A g o
ol&l polyphenol A2 o] Frlstion, AE4F 1.2 g= 7I£22 BAIHE 0.3 g I7F
3t M0.3¥ FIRMO.32] Ao vlwol|A Z+2Fe] polyphenol compound® ¢Fo] 31.45%0.17¢
A 46.09+0.55%2 F7hsto] oF 1.47v) S7HE WEUiith(Table 8). ol AA 9 xAF A
g2 thekst Ex}aS A4 polyphenolic compound”} AE#}3F FHo] Aozl Wk-S7F w7}
etAl A& Aow ek

(5) &49

r*o

A3t (FeCly) Aol dist 398 Je& Yehd= 3 —8— 1.35~1.44 W99 3¢ E}
R on A5z FoAl Apol= YEREA] &t (p<0.05). ohet YA A A $o] H=
zhef| Al A 2] A A2 el vlE] 0.2~04 A= %ﬂ?—awl Z7kete] A gAH % g
of o3le] o] okzt Zrtet= A ko] LERGTH(Table 8).
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Table 8. Effects of total polyphenol content, DPPH radical scavenging
activity (%) and reducing power of tea on Mosidae powder addition

DPPH radical Total polyphenol

Reducing power

scavenging activity (%) content (zg/mL)

R 20.23+3.78"7 4.80+0.06" 1.38£0.06"7
MO.1 29.18+1.57" 16.29+0.11" 1.35+0.04
MO.2 42.92+2.32° 26.32+0.20¢ 1.39%0.03
MO.3 44.49+2.94° 31.45+0.17° 1.41+0.03

FIRMO. 1 28.29+2.43" 16.78+0.11° 1.39%0.05
FIRMO.2 43.14+1.21° 35.57+0.25" 1.41%0.03
FIRMO.3 44.49+1.85° 46.09+0.55 1.44%0.07

R ! Buck wheat powder 0.84g+Brown rice powder 0.36g, MO.1
0.84g+Brown rice powder 0.26g+Mosidae powder 0.1g, MO.2
0.84g+Brown rice powder 0.16g+Mosidae powder 0.2g, MO0.3
0.84g+Brown rice powder 0.06g+Mosidae powder 0.3g, FIRMO.1
0.84g+Brown rice powder 0.36g+FIR irradiation Mosidae powder 0.1g, FIRMO.2 : Buck
wheat powder 0.84g+Brown rice powder 0.36g+FIR irradiation Mosidae powder 0.2g,
FIRMO.3
powder 0.3g.” All value are expressed as Mean=®SD of triplicate determinations.” Different

. Buck wheat powder
Buck wheat powder
Buck wheat powder

Buck wheat powder

. Buck wheat powder 0.84g+Brown rice powder 0.36g+FIR irradiation Mosidae

superscripts within the column are significantly different at p<0.05 by Duncan's multiple

range test. P NS : Not significant
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3. EAYE o] &3 F& <5 M
7F Ag 2 Wy
(1) A=

2 Ao A ARESE BA 282 () ol ZAZeP-E (Gyeonggi—do, Korea) oA 37123t
At ZAE Al awol 547 37| (Freezone 6, Labconco, Kansas, USA)& ©]&3}¢]
4% (w/w) o] TS F7HA Axste] AFElal F=Al EAE -2 Hd (site FAHA1, W
7Hd, Korea) 3 =4 JAExH8 & v (FAFF €v]xk 90, Momsarang, Korea) & &%
48 mtEAA K, AYA, F=d, ST, 7T 7Y EF AEeE Audtes 7
ZAORE T 4L AFelA Fdete] ARgstlom Ao ARE-EE Aok B SigmaAl(St.
Louis, USA) 8] 55 Alok& AR&stith

(2) 4394 A

EAYE dded A dAd AxTE o8 100TAM 4023 2ARE A
Azl ol g8kl

i
tlo
bl

A 29 &Y= Table 99 HIEE Alo] HALZ oax o] o] WE3 F 1,000
mLe TFTE Rl autoclaveE ©]8 100TCoA 1AIZF &<k &3t 555 A XA

(4) EAY A7 224 B

BAY A7 AE A dF BEAAE 08 1148 F 4xe] A 4EG 3 15
Boz A

Rl 2 A (color), ¥ (odor), Hr(taste) 2 HA A<l ﬂ7]—(overall quality) o] o gt
47FA19] EAE 97 7IZHEH S o] &sto] HAAEAT AAMREE G RE o] & 3R =
22 7]t 20 mLA WA Fol ol wol A|A| Sl J&%@/\}Oﬂ AFE3E AR 9F VS
HER ‘FEE F 5 94 ~ FEE AT F 174°9%E HUleteE Sl

(5) M

TAY HEApe} A v =A3&dct. HAE=x1e] MEE= colorimeter (CM—3500d,

o=
Konica Minolta, Osaka, Japan) & ©]€3l% 20 mm 9] glass cuvetteo] E1 =32
Bl A 7}
| 1
o]

—1l‘l

7
z}

=g SASAT oln) 25 MRS L, a W b #h 94.47, —0.09, 0.520]3it}. ¢
Ao BAY Bl Yrhel mE JEGS okelel 4L olg3te] Axsslet
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AE=\/(L,—L,)* +(ay—a,)* + (b, — b,)?

o714, Lo=RAIt] FH7F A= Lat, ac=RAt F3H7F A159 agk, bo=FEAIt] F3H7F Al
T9 bk, Li, al ¥ bie A5 A% Zk

Table 9. Formular of leaching tea on various FIR irradiation Mosidae powder
addition

(Unit : g)
Materials BO BO.1 BO.2 BO.3
2] (Barley) 3.0 3.0 3.0 3.0
A2} (Cassia seed) 1.0 1.0 1.0 1.0
% =9 (Solomons seal) 1.0 1.0 1.0 1.0
44~ (Corn) 1.5 1.5 1.5 1.5
24 4% (Corn silk) 0.5 0.5 0.5 0.5
& 1| (Brown rice) 1.5 1.5 1.5 1.5
WY (Buck wheat) 1.5 1.5 1.5 1.5
LA A ZAF BAI
(Far infrared irradiated - 0.1 0.2 0.3
Mosidae)
<59 (Distilled water) 1,000 mL 1,000 mL 1,000 mL 1,000 mL
(6) Z¥E
AHE SHLS AsE 045 m 2718 dHE o7t & 420 nmollA FEFEE S5t 4
MES Tt

(7) DPPH(1,1—-diphenyl—picryl—1—-hydrazyl) radical &A%

f2ltyZkel DPPH(D3813, Sigma Co., St. Louis, USA)E ©]&3t radical &A% 42
Kwon 52 W< ol&stiitt. =, 72 oA F=& 0.2 mLE Agde] €2 4.0 mL
°] 95%(v/v) 9l ethyl alcohol= 7}sto] g Azt o] & 0.2 mM DPPH
g 1.0 mLE Y3 A2oA 30%7F wHEAIZl ¥ U.V. visible spectrophotometer
(UV—-1601, Shimadzu, Tokyo, Japan)= ©|&3%}o] 517 nmolA SFFEE 4o =z
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T AR A SRFE olgste] sdd o R FasAa 4 Algel thet A Add

DPPH radical 42715 (%)< ot#l e 5242 o83t Artssitt.

DPPH radical scavenging activity(%) = (1— %) > 100

A: Absorbance of sample, B: Absorbance of blank

8) FZd=
L&Y vlE dF> Folin—denis¥ el wet SR =, 28 5= 2 mLel 2% Na:CO; &
mLS 7}sto] AeA 387F wESAIZ thy 50% Folin—ciocalteu €<% 0.4 mLS
S Ao A 307F WA T o] HEgHE] FFEE UV/visible spectrophotometer
(UV—1601, Shimadzu, Tokyo, Japan) & ©]&3}o] 750 nmelA SFE=E 490 =
HAEdgFs 7] 9%t FFEH 2+ tannic acidE ©] €3I 0L o] ZHE] ZAde FFEIAC

2RE 2R AR FEE FFS AN,

1 ol
o M

(9) SOD fALEA

SOD A Makrlund®} Marklund % Lee & o ¥ whel o3 2ol AA|EFAT).
7 MR AR 55 0.2 mLE& Al@de] ¥ tris—HCI buffer(93283, Fluka Co., St.
Louis, USA) 2.6 mL%} 7.2 mM pyrogallol 0.2 mLE H7}sto] 25CeolA 1087 ¥ESA1 71
%, 1 N HCI 0.1 mL& 7Fste] ¥b&S AAAIZ]3L 420 nmellA FFEE SHst] Al 3
7be A s 7R FE 5 AfolE vlaste] SOD AR S el

(10) Hydroxyl radical &A%

Hydroxyl radical £7%< Gutteridge 2 Choi 59 Wl uz} AJd&Ae] 1.0 mM2
FeSO/EDTA €93 10 mM9 2-deoxyribose £ % Aggd& 77 0.2 mL,
phosphate buffer (0.1 M, pH 7.4) 1 mL& FH7}ste] wwkstglth. olo] 10 mMe H,0, 0.2
mL 7}sto] 37TCE &2 A 1A &F ¥-&-A1Z1 % 2.8% trichloroacetic acid(TCA) &
a1 mLE 7Fste] ¥be& FAAZ H 1% (w/v) thiobarbituric acid(TBA) €<% 1 mLS
7bsko] thA] 100TC e F&A4elA 10&1E 7Fdete] DA ZIT ol 2+ &% w5t
532 nmelA FFEE S48t A 59 hydroxyl radical &7 (%)= ot A& o] &
sto] AlAFstSd T
AS
-

Ac=t 278 FHE, As=AE FYE

Hydroxyl radical scavenging activity(%) = [1 ] <100
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(11) BAEHY
B AgoA] dojzl BE A AT Statistical analysis system(SAS, Ver 9.1) = o] 83}

of Py mFAAE FokR e, 5% 7o (e=0.05) 4 Duncan's® TS HA

(multiple range test) = AAlgto] A& 7Ee] FoAE A4kl
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. 23
(1) &2

o 7k A5E EFsto] Axd ol e A el A A AT 28
o] AEARIS Table 10 3! Fig. 49} #2vh BAIT) S50 tidt dsdA A3t 4744 9 J“ﬂ
g B Roa A7 FolA el xolrt eRububA] Qkgkth AAbo A= BO.1) B0O.2> BO)
B0.39 £o2 7355 YEi EF 5.0 ol 7]§E—§— Pt FelA= B0.29)
A9 4de)e] )5S Bol ol Uit 71Fwst b2 ARl wlskel Az BO.19| 4
- Foll tig 2%V 6.00+11.41%2 YERY 4714 AR 5 7P 71257 Eokvh o] A%
71 =& 713 5E BO.1, 7FE 2S 7|3 % = BO.3°o|glt ol 1 EAAF i) gl o)
e dAd A AP E sHete 1 540] o3| ot Al S ¥

s
o 2 H7F A Al dFE viAe Adow dddEn AAAHQ FTrel = BO

2

Bk
1> B0.3.B0) B0.2¢] 7a=sd& WeERhll o Alg3te] fo#ql ApolE HolA= gt
oo A¥E niEor wdd W AR {FoHQ AolE HEAE ARt A%, &
otogl AAAQ FF A7 I EA TP w2 gkE vEbd BO.19) 37t AR bR L
7V & Zow ke

Table 10. Sensory characteristics of beverage on various FIR irradiation
Mosidae powder addition

Overall
Color Odor Taste )
quality
BO 5.64+1.29%512 5.73+1.35M 5.55+2.02N° 5.91+1.14M
BO.1 5.91+1.30 6.00t1.41 5.91+1.45 6.18+1.33
B0.2 5.82+1.47 4.91+1.30 4.64+2.25 5.27+1.49
B0.3 5.00t1.55 5.64+1.12 455+t1.57 591+1.14

DALl value are expressed as Mean*SD, 2 Different superscripts within the column are
significantly different at p<0.05 by Duncan's multiple range test.
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Fig. 4. The photographs of beverage on Mosidae powder addition.

(2) A%

Table 118 EAIhE 0.1~0.3 g H7}eto] Ax3 S8 s
kol Hrbgo]l Shgel wel Lk #HAskla agtdt b

zZkoktt. Shotwell 5ol o8td JEZko] 3.7 o)A A HH &¢to g
6} R AFelA e JEREe] B ZZWPJ GAJsto]l Akl Wsh=
JPOZ &= I o] FHEHA skt o= AASH AR EAIGE

AA LN BAIT A 57} 2hs AAfo] AlFel 93-S =

o Aol B Atk Aoy Al AA = I o] o itk (Fig. 4).

ém‘i‘ﬁ@ﬂ%o
r

Table 11. Effects of color values of beverage on Mosidae powder

addition
Color values
Ll) a2) b3> dE
BO 81.69+0.25*% —-0.84+0.05° 41.44+0.06° -
BO.1 80.44+0.04° -0.70+0.01° 44.01+0.01° 2.86
BO.2 80.04+0.21°¢ -0.72+0.01° 42.63+0.05° 2.04
B0.3 79.78+0.38¢ -0.55+0.05° 42.45+0.08¢ 2.18
Y Lightness: Of(black) — 100(white), 2 redness: —60(green) — 60(red),
vellowness: —60(blue) — 60(yellow), ¥ All value are expressed as Mean*SD of

triplicate determinations, ¥ Different superscripts within the column are significantly
different at p<0.05 by Duncan's multiple range test.

SA7E 7 S5l sk dAkste] ek Adk= Table 12 9 133 #Zoh ZAIY) 29
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H7be] F7hgel met FEHEE %, 4wk, DPPH &7%, SOD-like 271w
Hydroxyl radical 245 FoFo=2 =

kel oAl Zpol7h yrEhEA] gk

Table 12. Effects of total polyphenol content, reducing power and browning
intensity of beverage on Mosidae powder addition

Total polyphenol

content (ug/mL) Reducing power Browning intensity
BO 53.31*2.00""? 1.63+0.07? 0.407%0.01°
BO.1 54.48+0.34% 1.74%0.05 0.417+0.02"
BO.2 59.54+5.58" 1.74%0.04 0.422+0.01°
B0.3 63.78 £3.58° 1.79+0.04 0.425+0.03°

D All value are expressed as MeanTSD of triplicate determinations, 2 Different

superscripts within the column are significantly different at p<0.05 by Duncan's multiple

3 C
range test. )NS : Not significant

Table 13. Effects of DPPH radical scavenging activity, SOD—like activity
and hydroxyl radical scavenging activity of beverage on Mosidae powder

addition
DPPH radical . Hydroxyl radical
) SOD-like )
scavenging t. ity (o/) scavenging
1V (9
activity (%) ac activity (%)
BO 21.77+2.28N512 6.11+0.54¢ 48.77+0.02°
BO.1 24.49+3.69 7.06+0.27" 51.06+2.22%
B0.2 25.70+7.10 9.92+0.28" 50.10+1.60°
B0.3 24.95+3.70 16.93+2.48% 54.70+0.54%

D All value are expressed as Mean+SD of triplicate determinations, 2 Different
superscripts within the column are significantly different at p<0.05 by Duncan's multiple
range test.
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4. BAY 582 A 44
7h As 8w
(1) A=
BAYE A AP BAYE o &% F=

= YERd BO.19] Al&E 50 mLe| cornical tubeoﬂ /\]E% g
At A EAS AAskel

U[o
12
)
" 011‘

A7k A% g e e

4TC9 25T %9

o

(2) A=
A HEAket 9 WHowE FSASST. HAEAe] MEE  colorimeter (CM—3500d,
Konica Minolta, Osaka, Japan) & ©|&€3l%] 20 mm F7¢ glass cuvetteo] Y1 HE=}2]

A= S8 ol & MAAe] L, a B b 32 2H2 94.47, —0.09, 0.52°|30tH

(3) pH, 3= ¥ O.D. 573

EAY S 59 pH¥ pH meter (420A+, Orion, Boston, USA)E o] &3, 45+ tx g
F5EA (PR-32, Atago, Tokyo, Japan)< °|&3%om S5 o FHFES 5457 3
FHE

O.D.(optical density)©= UV spectrophotometerE ©]&3o] 620 nmolA <]
(absorbance) & =743} t}.

(4) u|AE AAL
A=) S 5o g3t A S AvhAl S plate count agar (Difco, Detroit, USA) ol A
S5 HEF3H 3 pour plate methodE ©]&3to] 37TColA 2U7F wjksldy &8 4 F30)
= =

) %73 potato dextrose agar (Difco, Detroit, USA)E o] 25TCo|A] 547+
kst o A E colonys AlF3ste] A (cfu/mL) & YERHSITH

- 150 —



u. 2%
1) Bx

Table 14:= 4T} 25TCoA A%Fst S50 Oist AL E
oA AAFeE BRE AR =

L} Ao mgE 542
49 #hs YERgion, SAEE YEh= T a"dhe 42~439] M E G L}EMJ%QL} Al
H T Al Zoli= YERA] gskth ol EAIUE o]&ste] Alxd &

Aol sttt AS dulshes Ao AS AV AE E9 A% aﬂ;ﬁu A 0]
T ojxfof strkal AR E T

A
=
rr
o
o)
rlo
oo
L o g
Hz o
rl
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o)
o
T
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O
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=
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O
.

1:rU

Table 14. Color values of beverage using on FIR Mosidae powder at
4 and 25C during different storage temperature

Storage Storage Color values

temp.(C) time (day) L a b
0 81.83+0.06 —1.05*+0.01 43.22%0.01
1 82.00+0.31 —-0.95*0.11 42.12%0.14
2 79.77+0.17 —-0.38%£0.02 42.28%0.07
- 3 80.77+1.25 —0.56*10.04 42.35*0.60
4 79.56+0.06 —0.1810.01 42.09%0.02
2 79.48+0.03 —-0.30*£0.02 42.81%0.05
4 80.78+0.08 —0.44*0.03 43.06*0.03
' 6 79.26+0.11 —-0.26*10.05 42.67%0.09
8 79.31+0.04 —-0.32%t0.01 42.22%0.03

(2) pH, 3= 2 HXE

Fig. 5= F 79 2=l AAs 55° pHE W& uebd A= %7]¢ pH 2
4.5810.082 A4S pHE =t} o]2 Frlol &% ZAA AAsIS w AR x7]9
pH—‘: Ot AEdte] 5.5~6.0 F+2 pH #ts YERATH 2eu o] %9 pHel= Wghrt |
nujatglon A % gk vlaelA= 4T A 25C A% pH gho] A9 Fd3g pH
%k—% FAste] BAHE ol &sto] AxF S5 @] AR Al ke & dFS A g
o7 wroh

A

)
i
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A=} A7k WE BAY &89 ©E W3l Table 159 veRglch 25T A%
o] A AAAQl Fro] Wl HAEA kko; 4T AAY A AA7|ZRe] SFE| w
% T

Aee Yehllel 25T A4vs SAg 2ol2 YEhigl
Zere u e AZeRoAE SRz AeE duw

bol slgto] o] ojx A WA 84 HEO mEAE
84 AR 2843 HuA Qe ZAR WE HwWA B9 WD oA
0% ey o] Anl ODE I A How AR

47T

pH
LA
LA

0 3 4 6 g
Storage time(day)

pH
LA
LA

0 1 2 3 4
Storage time(day)

Fig. 5. pH changes of beverage using FIR
Mosidae powder at 4 and 257T.
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Table 15. The °Brix changes of beverage using on FIR Mosidae
powder at 4 and 25T

Storage temp.(TC) Storage time (day) °brix

0 0.100*0.000
0.100*0.000
0.100*0.000
0.100*0.000
0.100*0.000
0.100*0.000
0.300*0.000
0.333£0.058
0.367%0.058

25

o Oy &~ DNk W N

Table 16 +

4 =
N dlo of

of Ags wA S AREARL 0.D ol AR x7]el vl 394 ot F7HE Kot 4
A AL =7 o7 Aoy 4T AFY A= 394 AR Z7]9 vlmw Al oFzh
7 Bolth 4dAol= 3y Frkeklth ol diF-E RExtel #e TR0 SRE0l W
& 2RO B T FrEe] wol AV A g2 AgeE dddEy

Table 16. Optical density changes of beverage using on FIR
Mosidae powder at 4 and 25T

Storage temp.(TC) Storage time (day) 0O.D(at 620nm)

0 0.06*0.00
1 0.05*0.00
2 0.01+0.00

25
3 0.10*0.01
4 0.07%0.00
2 0.03%0.00
4 0.06*0.00

' 6 0.08+0.00
8 0.18+0.00
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Table 172 A% 713+ 5
A AL " A #dAGle] A 279 0LAE

AR} ol WEHA Skt ol EAIY M7t %EPA Az
A 1AIRE 7 3o S5 Alx AR dad vAdE
© AE guistes A3E guistt sl A 2719 %
Tl HAEHA e AS ARk & uf BAo7r 7t

steleh AbRE T

i,
U[o
O

Table 17. Viable cell number changes of beverage using on FIR

Mosidae powder at 4 and 25T

mAY A7 $EY BREE YW 2

Storage Storage Bacteria Yeast & mold
temp. (C) time (day) (cfu/mL) (cfu/mL)
0 3.60x10" 2.55x10"

1 Not detection Not detection

2 Not detection Not detection

- 3 Not detection Not detection

4 Not detection Not detection

2 Not detection Not detection

4 Not detection Not detection

! 6 Not detection Not detection

8 Not detection Not detection
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5. 2ATY W BH A % BAY 2T H7 An oy
7 AR 2
(1) A3¥A=

2+ AdeA o] AxE 8 AFES /S dul 2 (Chungho Co. Ltd, Kyonggido
Kwang Ju, Korea), o}7FAlo} & (Girisan Nongwon, Kumsan, Korea) < 2008 12€ 9]
TYsto] Aol HISHAA /\]'%‘3]'03‘:]' U*]EH (Mosidae) 22 (F)ozAZe$-E
(Gyeonggido, Korea) Z5-H 47X 25 748t Ay &4 A7 o] Ax Al AHE
st it

=

ot

EAY &F F52 EAY F%e] 70% olerEs 7heto] A2elA 1ARF &<t 33 FE

A NE o] 344 (Whatman No.2) 2 oJ#ale] &43 FE2E& ‘Fd‘a}‘/’i‘jr. O]?:'T vacuum
rotary evaporator® 65° brix7}4 %3 & —-70C¢ deep freezer (NU-6518G,
NuAire, Plymouth, USA) e B #stAA FHA 52 ARSI

o

(3) HAMEZHE AP EFIRIEY FEEHF AL

BALB/c v}$-2of 3% thioglycollateE 1 mL H4FAsla 39 3 A5 @3 HORE wpgA
E A T, E7eo] RPMI-1640 ®i#A] 10 mLE FA}ste] E7F U AlXE  (peritoneal
exudative cells; PEC)E 38 3tk 83t PECE 24 well culture plates®l
1.5x106/mL-&sE2 2 3te] 33U TE 2417 Bt wjekste] W2 MEZE plated] F2 %
Hjgkel o & A Fslo] FAE A ke MEE AASAY. I F gdFd sEE =4E EAY
o H s 7‘%5 (MEE) & ZF welldl 0—-5,000 pg/mL &E=Z 78l 24413 FoF wjeks}sd

s - g A E] wiF A dle Aeria, vk el i wHlE Ao BT}
ol (IL—6, IL—12, TNF—a)-J 542 74 /\}Oliﬂodoﬂ o3t ELISA kit (Pharmingen, San
Jose, CA, USA)E o] &3t 433

_m

(4) EAY 2 71 vj&o] BE dv] o9 Ax

EAY 8 H7F de] ohA o] Az aige], BEAY Y] AP gl AFe] o @AM W AlxE &
J Table 18% Fig. 6~7¢ AAIE wvie} 2. BAIH) @wn] op2 o] Az o 244 oy
AR IAHS AA v BEdo] 27 0~ 3% (w/w)oll dld He ZAY 2o 3E¥5 v &
303 A% Fs] Ado] 3 ol ®E wSekgith kst § wksES 3.0 g wo] A 2.5
em, 3201 1.0 em THA o] Y a1 dAskA 203] wHEste] =2 ¥ sklch
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Table 18. Composition of brown rice Dasik with Mosidae powder

(Unit : g)
Ingredient Brown rice Mosidae
Honey
Group powder powder
Control"” 100 — 50
MPD1? 99 1 50
MPD2? 98 2 50
MPD3" 97 3 50

Y Control: 0% of Mosidae powder Dasik, 2 MPD1: 1% (w/w) of Mosidae powder Dasik, ® MPD2: 2% (w/w)
of Mosidae powder Dasik, ¥ MPD3: 3% (w/w) of Mosidae powder Dasik.

‘ Brown rice powder preparation ‘
I

‘ Adding with Mosidae powder 0 ~ 3% (w/w) & honey ‘
I

‘ Kneading ‘
I

| Molding |
I

‘ Dasik product ‘

Fig. 6. Preparation process of brown rice Dasik using Mosidae powder.

Control

Fig. 7. Mosidae (Adenophora remotiflora) and products of Mosidae Dasik.
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BEAY 2 b el wE dAnjrA o] AR o R e ASHhE AxWE ARS-she
Z745klal, 2HMAL semi—micro Kjeldahl¥, A% Soxhlet &%, 3|2 A4 9]

S AOACHH o] we} 3aksich

6) A=54

EAY B H7F vBlgo wgE dwu|tpae] AxE A4 (CM-3500d, Minolta, Tokyo,
Japan) & AFg3ste] WX (L3, lightness), AL (a%k, redness), AT (b3,
vellowness) #t= 53] WHg SAsto] I Hargtes Hebddth olwf AREst 25 #3ke] L,
a % b g 95.90, —0.09, —0.37°] At}

(7) =454

BEAY B H7E vlge g vt o AL vk (A 25 mn, 0] 10 mm) S A X235}
o] A2ox 1AZF HFA 3 T Texture analyzer (TA—XTs, Stable Micro Systems,
Surrey, England) & ©]$3}o] TPA (Texture profile analysis) test®& AA|S} T} olu =
A ZAOSZEprober 10 me ¥E5Ho| O™, deformatione 30%, test speedi= 1.0 mm
/secoltt.  o|ZHE Ao Force—time curveZ%E ZHAX  (hardness), &
(springiness), &3/ (cohesiveness), 74 (gumminess), H P4 (chewiness)= AFE3t

ATt

(8) #5H7}

N o
o
B
iy
l
_OL
2
N
N
Sl
N
=
o,
ofr
i
oX
1o
o
kit
ﬂllm
=4
>
ol

7+ (texture) %W AAAQ 713 % (overall—quality) %t}
(9) BAAE
B AFoA] dojzl RE =H ZAit:= SAS Program (ver. 8.12)% o] g3dlo] EAMEA
W

(Analysis of variance, ANOVA) ¥} Al537Fe] =}o] {55 3ketstr] 93k Duncand ti$

774 (Duncan's multiple range test)< @ =0.05%] F2FFoA AASFA T}
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. A3

(1) EAD &2E FE2E°] hAAREAA ARIEII] F5 0% 7 F&F

o
ol

r1r ]

1A

e

ol A o 7178 HHAHE @dske A AE (macrophage) & o] 7]
A ZhEdl WAL &stE 24 ot AE dd Q1 FEA e 0&4% £4
TNF—a, IL-6, IL-12%} 2 o8] 7}A cytokineES A Moz A W 4 A&
Aol FAAAE = Da AEe] A s e ot
TNF— @, IL-6% 438 daAZEZHEE YA HE tfxzel Aolmsgloz 2714
SollAd AE F AsHAGS FAToEN W wkge Fa3 4TS gttty & A
= AgeMs g3 1‘41*1*%147} Bdd @ TNF-e, IL-6, IL-129] #0&gS =
393, A UxToRE LPSE A=s gAMERERE 28]E cytokined 43O 7 A

2 5

N1
i ™
[
)

ol

o 12 flo

= 2 ok 30 ofN At B o §orx

1>
=
o e
1o,
e
>
oty
2
=
o
)
<
l
Y
>
°
_m

o] ke wls] FoFoz W ko] EuEHAL, FAF xRl LPS(5578.7£195.9
pg/mLS} vl Ao IL-6 A Folxtol7t 9l& BE(75%T) = Be s B4stsl
t}. webd MEEZF B 345 E3AA A S FEste [IL-69 AZFS S7HA1A
EA U7 BAXE SASAIE 7ol e ME AEAYCR JHA7F vy wekE o
IL-12 3FF2 Aol ETRRl kitE o] &3Fe] ELISAE AFgEsto] SA 3 Ail= Fig. 9°f AAH
ntel Ztd. MEE %% 200 pg/mL(224.4+3. o pg/mL) ¥ 1000 pg/mL(235+7.1 pg/mL)A}
ol FelA7b glolal, thxT 3 vl Alel= fFoAor W o] = ¥ HAAT 18a
FA thEel LPS(647+10.6 pg/mL) <} HlJL Al 200 pg/mL, 1000 pg/mLEolA zhz}
34.68%, 35.70%F%Co% MEE7} B €312 E3AA A4 B FEsts IL-129 2
H &S S7RA71ed BAY 237 2dE Ao R At

TNF— o 83 Alo]E7}Ql kitE o] §3to] ELISAES AMg3dte] =43 A3 Fig. 100 A
Algl vkel 2ok MEE % 1000 pg/mLellA tizael vlaiAs FoFos w2 559
TNF—« (197.62+15.83 pg/mL)7F AAHEAT. a8lx A thxae LPS(723%+14.10
pg/mL) ¢} Bl A, MEE 1000 gg/mL S%7} 27.32% 5o % MEE7l B 9372 £3}A
A A AFES FEEE TNF-o o AAFS 7715 o= A% ad7t Q= Ao=

AtE .

e o m[o
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7,000

Hw

ab

IL-6 (pg/ml)
Lo
8 2

2,000 -

1,000 | =

LPS o -] 40 200 1000 5000

Concentration of A. remnotiflora(pg/mL)

Fig. 8. Effects of MEE on the production of IL—6
by peritoneal exudate macrophages(PEMs).

IL-12 (pg/mi)

C

AL T e

LPS 1] 8 40 200 1,000 5,000

Conecentration of 4. remnetiffora(py/mL)

Fig. 9. Effects of MEE on the production of
IL—12 by peritoneal exudate macrophages(PEMs).
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TNF-a (pg/ml)

400 -
300 | .
200 - B
.
100 | : d
§ e B
D 1 1 1 1 1 1
LPS 0 8 40 200 1,000 5,000

Concentration of 4. remnotifioralpg/mL)

Fig. 10. Effects of MEE on the production of
TNF—a by peritoneal exudate macrophages
(PEMs).

(2) BAY 22 Bl gel BE @itk dugE 24

EAY 22s 0~3%(w/w) TFlE H7lete] Axst dnjvpa]e] UnbdE Ay Table
198} 2k gz vla Al BAIY 29 & o , e
g2l Z3E s foAU) Oi‘ﬂbtﬂ O]b dn] 220 FHS VTR 1~3%(W/W)?-_
A7 &o] Ao F = "AA X Aor AT O
U ZA9 srerol = HAH(p<0.05). o]= Fulo H]
51

s =AYl Ay

rrd
(1
(T
oX
i
N
XN
Mo o
n)
4
b
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Table 19. General compositions of brown rice Dasik with Mosidae powder
(unit: %)

Moisture Crude protein Crude lipid Crude ash

Mosidae 2 month 88.41+0.20 3.17%0.25 0.06%0.04 1.45+0.40

Mosidae 3 month 91.92+0.30 1.63%+0.10 0.04£0.02 0.8%0.20
Control” 10.60+0.207™%  543+0.06™ 0.63%0.15° 1.00+0.10™
MPD1? 11.30£0.15™  5.00£0.12"° 0.40+0.12" 1.05+0.06"°
MPD2? 10.80£0.25"  5.10£0.12"° 0.40+0.11° 1.10£0.10™
MPD3" 11.00£0.20"  5.10£0.10"° 0.40%0.10 1.20+0.26™°

YControl: 0% Mosidae powder Dasik. YMPD1: 1% of Mosidae powder Dasik. YMPD2: 2%
Mosidae powder Dasik. YMPD3: 3% Mosidae powder Dasik. YMean+SD. “Values with
different superscripts within the column are significantly different at @ =0.05 by Duncan's

multiple range test. ”NS: not significant.

(3) BAY B2 A& 0 Aol AE5y

—’lN‘

g

o

BAY EZS 0~3%w/w) F=o2 Hrbste]l Ax3 dAvjge Axs 2 3}
Table 2034 2o A £ Hp S wE dnjohl o] A% wistE AvEY WS
= wWe (Lih Y A% gz vlw A MPD1S 59271 919l et MPD23 MPD3 Al
v BT dxael vE] Fo4d fAE HERIT (p<0.05). o]+ Yun# Kim, Kim %
Hyun®} Kime Aol zF A2 9] ko] ula&] £ Arpto WxEr) B eyt

T
Sy

9

B9 2o Adow HAyEs wAY Rue Ay EXo] oS ulx #@n|thal o) tﬂl:%)\—o]
A Ao

2wk AaEE e ' @ A% dzes e A wA 37eE
: H3 (p<0.05), WAY ¥ B AR el weE wAY

- b
Nt _m
Jo
{0
X
-
N
[
L
_IHU 1{!2
38,

o o 5 oA oz TFAasAtt (p<0.05). FAE] 7 b" e A= o
Zay BAY B J7 AR5 vl Al MPD1S #9271 ¢lglet, MPD2, MPD3+
xztef vld] oA FAE BHATH (p<0.05).
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Table 20. Hunter's color values of brown rice Dasik with Mosidae powder

L a b
Control” 52.86+0.17%% 9.07 +0.24% 17.01£0.41°
MPD1? 49.83+£0.14% 4.07+0.21° 13.03+0.39%
MPD2% 47.98+0.41° 1.95+0.07¢ 11.91+0.51°
MPD3? 47.07+0.83° 0.74+0.10¢ 11.11+0.56°

DControl: 0% Mosidae powder Dasik. PMPD1: 1% of Mosidae powder Dasik. YMPD2: 2%
Mosidae powder Dasik. YMPD3: 3% Mosidae powder Dasik. YMean*+SD. “Values with
different superscripts within the column are significantly different at @ =0.05 by Duncan's

multiple range test. NS: not significant.

(4) ZAY 22 H7pEo] wE dAn e 2453

S 0~3%(w/w) oz Hrisle] Azxst dAv|tpre] EA4Z54 A= Table
13} 2. &84 (springiness) ¥ A% tlZx2+¥ vlw A] MPD1E A<

st MPD2<%} MPD3
= o4 AAE Bt A (cohesiveness) 2] A$+= tx2Ty BAY 2 d7F A
25 7 F94 Fol= ATt AA (gumminess) S tZ7o) BlE] EAY B H7F A2
=AM 194 7V BYla, BEAIY 22 HJUF AlRE Fe] Bl Aele EAIY 2 H7t

Fold oz F7etdth M3 A (chewiness), A% (hardness) W 74

(gumminess) < 5% MPD37} tx27+S X33t MPD1, MPD2¢9 H] 3 oAl FUHE K1Y

o AR, Ao AEe HIMEE AR AV)eh S Al st A Eike] Aol &

QoA &gt MR, BAY S ko] FUhekel wel A sxte] A% 7

Oﬂ E}-/_\lv/] 1:{1—_1 J 2 by Ax ABIA AA o —_7]_/\]7]‘— %/\é Eﬂiﬂ% oloz
Ao Z ek

J5
o

’ O, Hw o, ™ O [e)

Table 21. Mechanical characteristics of brown rice Dasik with Mosidae powder

Variables Hardness (gy) Springiness  Cohesiveness Gumminess (gy) Chewiness (gy)

Control” 14616.43+630.48”"Y 0.71+0.01*”  0.31+0.02Y  4531.47+439.42¢ 3237.93+395.71"
MPD1? 16138.65+588.82"  0.63+0.02™  0.33+0.00" 5299.28+3447.55° 3315.83+279.75"
MPD2¥  20254.35+1215.18%® 0.56+0.37°  0.37+£0.02%°  7453.09+701.85° 4160.76+372.26%

MPD3"  22539.79+1197.29"°  0.51£0.03" 0.38+0.02"  8602.91+460.03" 4365.97+367.86°

DControl: 0% Mosidae powder Dasik. PMPD1: 1% of Mosidae powder Dasik. YMPD2: 2% Mosidae
powder Dasik. YMPD3: 3% Mosidae powder Dasik. YMean*SD. “Values with different superscripts

within the column are significantly different at @ =0.05 by Duncan's multiple range test. NS: not

significant.
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(5) ZAIY 2% H7H &) wE dAnt e #5387}

ERE
229} AT A, F, U W AAH /5w A
92Q1 Fpol7} vpehg oLt (p<0.05), 2AZE AR

0~3% (w/w) S22 H7tste] Axe dAvjtpa)e] #5537l Ai= Table

BA 2% A7 el ok A5 F

Aol zpo]7} 1ol MAke] A

s =2 s Eled (p<0.05),

o= H 29 Mo tfg An|ALe] A T ’}EZ;L oS w oW AAAH 5%

ol A Wiz MPD1 el 25 F&x7F glsley, MPD2, MPD3el| Bl3] =57 2] 4]
=

(@)
o7 W HFE HAY (p<0.05). Y Aol HAme AL Ao F4S A=
o 5EA4oln Axel iAol W AlRA & V|3 EE Hoy Ryusgled, & A
TE FAFSE 35 Yepgtta & 7 ok o] 4] diE FFF R hddk of mAY &
T H7bFo] st E BAIY 559 WA dAvlY 58 ek grel ARl JEE
n A =24 g2 vl Al B AAAR VSR FYakE YERA 22 MPD19]
AEAdol 7HE st Ao E wdEn

Table 22. Sensory evaluation values of brown rice Dasik with Mosidae

powder
. Overall
Variables Color Odor Taste Texture it
quality
h 3.14%£1.21°7° X X NS
Control ) 5.71x1.10" 5.71%+1.37*4.57=1.51™ 5.29*1.11°

MPD1? 3.29+1.89" 5.00+1.41*® 457+1.99%3.43+1.90™° 4.14+1.86%
MPD2% 3.71+0.76" 4.86*+1.57" 3.86+t2.73"3.71+2.06™° 3.86+1.86"

MPD3? 5.86+1.07* 4.43+1.13" 3.86+2.34"3.43+1.62" 3.71+1.80"

YControl: 0% Mosidae powder Dasik. YMPD1: 1% of Mosidae powder Dasik. YMPD2: 2%
Mosidae powder Dasik. YMPD3: 3% Mosidae powder Dasik, YMean+SD. “Values with different

superscripts within the column are significantly different at @ =0.05 by Duncan's multiple

range test, NS: not significant.
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6. ZAHE o] &3t FE(FEv], &F, BI) T4 recipe Y AZXFY FH

AATNN Axd 357 Tavhd 7hed 7P e AE ()& A-skaa ofd ek

7F Ag 2 Wy
(1) A=

oAl Alze] AREE AEE HEEEe dn, &% 9 Bg #2(Chungho Co.,
Gyeonggido, Korea), X% &8 3% (Cheiljedang Co., Seoul, Korea), ¢]|A2UE 23114
(Ottogi, Gyeonggido, Korea), =% (Ottogi, Gyeonggido, Korea), %= (Yeongwol—gun,
Korea), &3 (Barycallebaut, Belgium), 2+ (Saempyo, Seoul, Korea) 2% 2008d 9€
of F-§jste] Ao HystHA ARE-sAT

(2) EAY &2 71 vlgo] BE dv] o9 Ax

oA o] Az oy A AnAI GG E AX o AHE ugoE 27X FE 2dy §
AEE 229 3 92 % 303 A5 F13] Ado] s Jojg =2 Risagint. Riss & R
=5 3.0 g8 Wo] A4 2.5 em, ¥°] 1.0 em TP e W AAGHA 203 wbEste] =2 A
3ok (Fig. 11)

BAY B A7 A AR VERE S5 FEE Goluad /1540l AFE 3R 3
B st AU FE F Al o] me) Joldfe B/ Bl wor], &%
LR oFgOR o] g3 9t FEolvh EF Melt 84 Aol MfLdd 4-glucan

o glo] ARAELE ANHI ek wAY) Fure] Wrh g W Fpr)

2ol wigHl = du|tpa 2 Table 23, &5t Table 24, He|tp22 Table 259 Zt},

oA Az LS Fig. 113 o] zhzte] #2 dn|, &5, Bl e Aa5S E3st &
BAY 2% vl&S galste] Hrekslth &%t 23S 20 meshd] Al WlH & ZEE
L 1ES 60 g¥ 27 do] AW ¥l=7] (Ohsung Co., Busan, Korea) olA] 10537F 3 o]

7)
F/LE._ HL abit}. HE=3 3 4.0 g¥ dWo] A4 2.5 em, =o] 0.8 cm tha o] @1 JA A

EAT) R Ao v el e Av), &%, Beltde] QwgRoR SRS 4 taaey
& Abgstel Zgskgleh 2UW AL Kjeldahl 242334, 24 Soxhlet 5%, £3%
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o AN S AOACTH (55) ¢l wet S astsict

Grain powder preparation
(Brown rice powder, Job's tears
powder, barley powder )

- v,
.
' ~
Mixing
(Ladybell powder 2~10%(w/w) & salt
1 B
[ Sieving (20 mesh) ]
: 1
Sugaring
(Fructo-oligosaccharides)
.
[ Kneading ]
: !
[ Molding ]
: B

Dasrk product

Fig. 11. Manufacturing process of
Dasik using Mosidae powder.

Table 23. Composition of brown rice Dasik with Mosidae powder

(unit: g)
Ingredient  Brown rice Mosidae Fructo Salt
Dasik powder powder oligosaccharide

Control 100 0 60 0.5
BRDM?2 98 2 60 0.5
BRDM4 96 4 60 0.5
BRDM6 94 6 60 0.5
BRDMS& 92 8 60 0.5
BRDM10 90 10 60 0.5

D Control : Brown rice Dasik with Mosidae powder 0%, BRDMZ : Brown rice Dasik with Mosidae
powder 2%, BRDM4 : Brown rice Dasik with Mosidae powder 4%, BRDM6 : Brown rice Dasik with
Mosidae powder 6%, BRDMS8 : Brown rice Dasik with Mosidae powder 8%, BRDM10 : Brown rice
Dasik with Mosidae powder 10%.
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Table 24. Composition of Job's tears Dasik with Mosidae powder

(unit: g)
Job's tears Mosidae Fructo
. ) Salt
powder powder oligosaccharide
Control 100 0 60 0.5
JTDM2 98 2 60 0.5
JTDM4 96 4 60 0.5
JTDM6 94 6 60 0.5
JTDMR& 92 8 60 0.5
JTDM10 90 10 60 0.5
U Control : Job's tears Dasik with Mosidae powder 0%
JTDMZ : Job's tears Dasik with Mosidae powder 2%
JTDM4 : Job's tears Dasik with Mosidae powder 4%
JTDM6 : Job's tears Dasik with Mosidae powder 6%
JTDMS8 : Job's tears Dasik with Mosidae powder 8%
JTDM10 : Job's tears Dasik with Mosidae powder 10%
Table 25. Composition of barley Dasik with Mosidae powder
(unit: g)
Ingredient Barley Mosidae Fructo— Salt
Dasik" powder powder oligosaccharide
Control 100 0 60 0.5
BDM?2 98 2 60 0.5
BDM4 96 4 60 0.5
BDM6 94 6 60 0.5
BDM8 92 8 60 0.5
BDM10 90 10 60 0.5

U Control : Barley Dasik with Mosidae powder 0%
BDMZ2 : Barley Dasik with Mosidae powder 2%
BDM4 : Barley Dasik with Mosidae powder 4%
BDM6 : Barley Dasik with Mosidae powder 6%
BDMS : Barley Dasik with Mosidae powder 8%
BDM10 : Barley Dasik with Mosidae powder 10%
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(5) A=

T2l o] A== spectrophotometer (CM—3500d, Minolta, Tokyo, Japan) & AFE3te] Lt
(lightness), a@t(redness) % b3t(vellowness)S =74st¥ow, TFMAe [ a 2 bk
95.90, —0.09, —0.37°] 3l t}.

6) 7144 54

EAY g HJ7F vEe wE w2 VA4 SAe dotrr]  flste]  Texture
analyser (TA—XT2i, Stable Micro Systems, Surrey, England) & ©¢]&3}%] TPA (Texture
profile analysis) 23S AASSTE 54 ZHOZE prober 10 mme HEFHo|oH,
deformation< 30%, test speedi= 1.0 mm/sec®|$t}. o|ZHEH HoFA force—time curve
28 H 4% (hardness), 534 (cohesiveness), ¥4 (springiness), 74 (gumminess), X3

AJ (chewiness) & AF=E3FA T

HeB7he AEIGH A 167 Addsto] thAlo] gk ARkl #54 FHeAE <
AstEs FHAIZ & HdZ stojw AdEA 0 s 589 AEE FASES sialth. Hrlst
1A sh= SA gk Bk 948 FHEWHE AEsilt 7 AlEs deie] 9fs] el
37+ TX}E FASERoH, g Az st FHUF Fole AFE Soks AT F U ARE
H7VetEE SFit. H7FEE2 A (color), ¥ (flavor), B(taste), Z217F(texture), A A<l

AN
)
75 % (overall quality) = 3} T}

(8) TAIAE
thalo] Aldlo A& A SAS TE g (ver. 8.1)S AFE3e] EAHEA (Analysis of

variance, ANOVA) ¥} AJ53Fe] zto] f-F5 et $13l Duncan® tH 34 (Duncan's
multiple range test)< AA]&}o] p<0.05 FFolA FoAAHS ASsY
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HAu|E o] g3 mAY B YUt vl wE vt dMAdE =4 A= Table 263
2o SRS AR ZF AR ApolE HolA] gkgkont RAIY) Hdo] HUFEAl ok
o] dud oz wokth, ZumAe tjx7o] 5.04%9 0 TAY 2 HUb vjgo] F
b= oA 07 (p<0.05) Akl 10% H7hrol 4.20%% 7HE Ae A IS
et =AW E gixzwe] 0.72%%2 BEAUY E% H7F njgo] TS SE folFow
(p<0.05) #23dte] 10% H7FtelA 0.52%= 71 4L &3S Jelddo. zawds %
Aupo] GolA o7 7adE o] g Hulo| ula] RAth7F wrm A xquk ko] Aol R AT
T HZ7F vigo] TSRS Ahss Jow dddrh 23RS BAY 2% H7F vl

Table 26. Chemical composition of brown rice Dasik with different addition ratio of

Mosidae powder

Dasik" Moisture Crude protein Crude lipid Crude ash
Control 14.50+0.162Y%  5.04+0.02*" 0.72%0.03° 1.08+0.02%
BRDM2 14.64+0.28 5.02+0.07* 0.66+0.01% 0.96+0.01
BRDM4 14.61%0.39 5.02+0.04" 0.62+0.03" 0.90+0.03
BRDM6 14.55+0.02 4.82+0.02% 0.57+0.03 1.02%0.02
BRDMS 14.51+0.01 4.22+0.02% 0.54+0.02" 0.90+0.02
BRDM10 14.56+0.03 4.20+0.01% 0.52+0.02" 1.02%0.02

1) Control : Brown rice Dasik with Mosidae powder 0%
BRDMZ : Brown rice Dasik with Mosidae powder 2%
BRDM4 : Brown rice Dasik with Mosidae powder 4%
BRDMS6 : Brown rice Dasik with Mosidae powder 6%
BRDMS : Brown rice Dasik with Mosidae powder 8%
BRDM10 : Brown rice Dasik with Mosidae powder 10%
2) Mean®SD

3) NS : Not significant

4) Values with different superscripts within the column are significantly different at

Duncan's multiple rang test

- 168 —

p<0.05 by



(2) ZAID 22 7} 6ol mE drivA e A=

BA % H7F v &0 w}—E— ujtpalo] AMx =4 Ayl Table 273 Zth EAY But
S H7Ee dujthal ] L, a W bk BT FoZd xolz fFAaste AEdS JER AL

YEh = W=Ql Lake] 49 iz vlu Al BZAY B8 Jrisko] S7MeEE 794
A2 R AT (p<0.05). tixTo] 42.800 % b oo wAY B2 10% F7bE

(BRDM10)°] 31.29% RA|Y &% H7lZo] S7HE45F AAFHA = AFS YHeERYITH 4

=S Yeld= aghs diz2a 3 vl Al BAD B2 H7bato] f941 fAE BAld, B
Al 2 H7EE EY BlnoME BAY 2% dubse] SUMESE f98ow At
(p<0.05). EAY & 6% H7F*(BRDM6) —0.68, 8% 7k (BRDM8) —1.67, 10% #
7FE(BRDM10) —2.152 &2 #& vebdlo] EAY 8 H7iego] Fristes saako
2 71g3dE & F Ak FAEE e bakel AR BAY 8 "ol S
=2 FoH o7 A F T (p<0.05). FAEE= tFxo] 20.930% 7H =okon, A
Buko] A7 el wet 2234 Attt 8% F7bE 15.80, 10% H7bt 13.54% 8% fdﬂ%

B A9 gaFo]l AXz FEdE dEhslth wEbd BAY S HrEe] Ste
T A7RERL tizdte] wls) ¥)7F Aasglon A s YER it

Ju e

Table 27. Hunter's color values of brown rice Dasik with different
addition ratio of Mosidae powder

Hunter's color values

Dasik"
L a b

Control 42.80+1.00%% 7.70+0.39° 20.93+0.87°
BRDM2 38.94+0.38" 3.10£0.17" 19.31%0.46"
BRDM4 36.26+0.81° 0.89+0.06° 17.30%0.90°¢
BRDM6 34.52+0.99° -0.68+0.05¢ 17.06+0.49°
BRDMS8 33.41+0.58¢ ~1.67+0.16° 15.80*1.06°
BRDM10 31.29+0.92° -2.15+0.19' 13.54%0.90"

1) Control : Brown rice Dasik with Mosidae powder 0%
BRDMZ2 : Brown rice Dasik with Mosidae powder 2%
BRDM4 : Brown rice Dasik with Mosidae powder 4%
BRDMS6 : Brown rice Dasik with Mosidae powder 6%
BRDMS : Brown rice Dasik with Mosidae powder 8%
BRDM10 : Brown rice Dasik with Mosidae powder 10%

2) Mean*=SD

3) Values with different superscripts within the column are significantly different at

p<0.05 by Duncan's multiple rang test
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(3) At £2 7t vl mE dvivA e 7144 54

BEAIY HEEs HUEe dvigA e VAE EAS 53 Ade Table 28% o AL
(hardness) & Wizl 24289.08% 7H #3kom 2% 7kt (BRDM2) 22473.72, 4% 3
7b- (BRDM4) 19935.41, 6% *47F*(BRDM6) 18940.87, 8% 37k (BRDMS8) 16680.19,
10% #7F-(BRDM10) 15670.64%2 REAth H7tgo] S7hEaS o2 HAas YEr S
t}H(p<0.05). 53] EAt &% 2% H7bael vlal 4% 7ol AR fFAaZo]l & Ads o
BRI QITh st BAIY B2 6% F7brel vlE] 8% M A E & AFES YERdTH
ojgfto] AHme] fraFo]l & AL HAsHUtE IFE uH AoE FFHHUY @A
(springiness) < thxa 0.509] Hl&] EAIY % 10% 7] 0.630.%2 oAl Afo]=
7HE e BAE UERIN S (p<0.05), SRS AR FYAA Folrb qlith A4
(gumminess) < Wz 8732.09, 2% H7F" 7988.42, 4% FH7t+- 6876.57, 6% H7H*
6246.04, 8% 7} 5621.90, 10% 7 5604.26°0.2 6% H7brHE F22Q Aoz
Haete AEE UERATH(DK0.05). A3 (chewiness) & iz 4779.62, 2% 7"
3767.88, 4% A7l 3668.20, 6% H7F+ 3832.85, 8% H7kt 3406.31, 10% 74
3338.260.% EAIY # H7bo] SESSE dixdte] vl fFo2l HAE B
(p<0.05), BAIY &2 H7F A& Fo41 AFol= yepbH] ¢ksk
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Table 28. Mechanical characteristics of brown rice Dasik with different addition

ratio of Mosidae powder

Mechanical characteristics

1)
Dasik
Hardness(g) Springiness Cohesiveness Gumminess(g) Chewiness(g)
24289.08 +2094.352%% 0.5010.10™ 0.36+0.02%" 8732.09£872.51° 4779.62+331.26"
ontro
BRDM2 292473.72+2021.05® 0.43+0.02¢ 0.35+0.02 7988.42+1238.38% 3767.88+494.15"
BRDM4 19935.41+4015.94% 0.55+0.09® 0.34%0.01 6876.571651.78"  3668.20+204.72"
BRDM6 18940.87+2359.89™ 0.61+0.02" 0.33+0.01 6246.04+£682.68 3832.85+509.79"
BRDMS 16680.19+2877.67° 0.60+0.03% 0.33+0.03 5621.90 +1444.65¢ 3406.31+87.19"
BRDM10 15670.64+1462.26° 0.63+0.05 0.30£0.08 5604.26 +994.32° 3338.26+£125.77°

1) Control : Brown rice Dasik with Mosidae powder 0%

BRDMZ : Brown rice Dasik with Mosidae powder 2%

BRDM4 : Brown rice Dasik with Mosidae powder 4%

BRDMS6 : Brown rice Dasik with Mosidae powder 6%

BRDMS : Brown rice Dasik with Mosidae powder 8%

BRDM10 : Brown rice Dasik with Mosidae powder 10%

2) Mean®SD

3) Values with different superscripts within the column are significantly different at p<0.05 by
Duncan's multiple rang test

4) NS : Not significant

(4) BEAG 2% 7 vlge] O dv|va] 9 #5371

BEAIY 2 7 vlgel mE dnjve] #sg e 54 Ay Table 298 &k A%
gz7o] 6.00, 2% H7H 6.11, 4% H7H: 6.14, 6% HA7F 6.44, 8% H7M 6.56,
0% F7H* 6.332.2 HEAIY A7} vl o] F7HESFE Ate] #3t 7EEE FA F7HshS
. 53] 8% #H7Fo] 6.560% [l o]z JHF A H7FSFE = (p<0.05), o= A
2ol ol x| Qloja] [mAlo] AFo] FAHZAQ Q47 ZETOoTHN TAY FHEo] mAlo
S RS AoE dAddAT &S 4% HUMre] 6112 7P o dgler 1 99 B
T H7RA g oM "iERT 6.02¢0 HE] W 7SS vERSith gke] 9o
= oz 6.0000 HlE]l EAG REE JA7he oo NER7E {98 0% (p<0.05) WA B
7hE QAT olghto] RAItE H7Eek Alme] uha o] whE olfi= dAwne] - g 3o
v ZAH 5/ FUrE g3 Zog sdudnh 247 g2l 4.89% M WA 3
ZhE Qom, gizatel vls] EAIY 2 H7F AR A #£A Bkt 8% H7hol
6.11%2 7 £ 71255 YeERA T (p<0.05). AAAQ 71Z5E 2% HA7FE 5.44, 2T
5.67, 4% H7k* 5.78, 10% H7F- 5.80, 8% H7F* 6.33 o2 EAY I H7F vj&

= rlo

L

o
= 0%

>
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8% H7hrrol 294 (p<0.05) 22 7 £ 7|E% g YERSITh

oo AnE wABIEY EAC W BeE s S vX = AR UERRTh 9hA
7NAA EA &3 Ayl 35T} Oﬂzs]:% nd Zox F53 v AU & ToR A
St 4% A7FEY AAARA 75T 2% ATbel vlE] 2 Zow FUFEAT ESE BAY
= 6% H7barel Wil 8% M7k AE AR Zlod AAARl V|27 8% bl
H2 Zo®E yetwgth mEbA AAAl VSR FgelA BEAY EE 8% ko] 6.330%
7V EE 7155 s dERde] BAIY B 8%E HUEsE dw|tiAo] s A TS Aow
srekE o),

Table 29. Sensory evaluation of brown rice Dasik with different addition ratio of

Mosidae powder

Sensory evaluation

Daska O H—
Color Flavor Taste Texture thleilty

Control  6.00£1.22%"  6.02+1.02* 6.00+1.80° 4.89+1.00¢ 5.67+1.12°
BRDM2 6.11+1.36" 5.784+2.05> 5.56*+1.51" 6.00F1.73" 5.44+1.80°
BRDM4 6.14+1.76"> 6.11+1.69* 5.33+1.66° 5.54*+1.51" 5.78+1.09"
BRDMS6 6.44+t1.88°" 5.46+t1.74° 5.34+t1.94> 556+1.42° 5.88+1.30°
BRDMS 6.56+1.74* 5.80*+1.20° 5.78+1.86" 6.11*+1.45° 6.33+1.00°
BMDM10  6.33%1.66" 5.44+1.42° 5.11+t2.09° 5.22+0.83° 5.80+0.97"

1) Control : Brown rice Dasik with Mosidae powder 0%

BRDM?Z : Brown rice Dasik with Mosidae powder 2%

BRDM4 : Brown rice Dasik with Mosidae powder 4%

BRDMS6 : Brown rice Dasik with Mosidae powder 6%

BRDMS : Brown rice Dasik with Mosidae powder 8%

BRDM10 : Brown rice Dasik with Mosidae powder 10%
2) Mean®=SD
3) Values with different superscripts within the column are significantly different

at p<0.05 by Duncan's multiple rang test

EA 29 H7F vl wE dvjtid e F4E5A S A5 AdYstd a3 2ok At
A 54 A9 7, 232 EAY 22 HIF vjge mE AIE1E] Fo Al ko7t $dd
Oup kA AL BAIY H7F vl Eo] SIS E fodow ftAhsteE AEFS UER
A (p<0.05). M= SHNA L, a 9 bt 25 EA 2% H7) vl&o] S7HeeE 794
o7 frasteE AEFS YERSITE S, BAIU 28 HJUo] S E HI7F o AL
maAlo] A A TH(p<0.05). 71AE EAoA % (hardness), #Ad (gumminess) % 2314
(chewiness) < tx&7 ¥ vl Al BAIY &% H7) vl &o] S71Ed4s o8 o= AAste
eSS YR AT (p<0.05). ¥ (springiness) = 10% 7oA Fodo=z =2 32 4y
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B (p<0.05). #eB87F A3 A4, =27, AA A1 7IEE°1W EAY 2R 8% 5‘47W
o] f-91&9 zPo] & (p<0.05) 7+

Z0
oA o] Az Al BAY 28-S 8% Tl

HU
ja)
N
-~
Oft
il
£
2
Ny
Oft
il
-
N
o
k)
?L
ol
il
A
_m

4g

okg o7 7| sAE <Ak

gL AL S5 ol &sto] EAY S HUbeh 7oA o
W 574 A Table 303 #Zvh FE#3%S tixvo] 13.97=2 7M¢ 42 & %S
HAoW, 6% H7F(JTDM6) & & shafo] 14.43° 2 7P woroy 7 Alg3ke] #2904
ol Zpol= vERA] ekokt) ek SRS o o] 14.09% = 7R E@3ked, 10% H7b
T (JTDM10)©] 13.43%°.2 EAY &% H7b vl&o] F7HEFS foo= Fhasit
(p<0.05). olg} #o] W ghefo] Zhash o] f& &5 vl AT T shgko]
of BAIY H7tgo] S7hEss A §Fo] fHasks AoE dddnh AW e o

Eito] 244%% Mg gekor] % of mE AR feHe Aol vhehi @
SHOLb 10% A7HEe] 213%% tha Hashs A% uehlgdth Avit el 24y §3Fol
0.72%0 4 0.52%90 73+ vt e FEe| uls) &7 AW FFol Fob HFTHAY
zAo] Be Aow FSATh 23 RS wA W] W AR §o4Q) Aol

©ouERtA orgr

1
o E
N
N
r ol

Table 30. Chemical composition of Job's tears Dasik with different addition ratio

of Mosidae powder

Crude

. 1) .
Dasik Moisture protein

Crude lipid Crude ash

Control 13.97£0.072M%  14.09+£0.01*"  2.44+0.02%  1.02+0.01M

JTDM?Z 14.24%0.03 14.04£+0.04" 2.43%0.01 0.81%+0.04
JTDM4 14.29%0.0 14.05*0.02° 2.25%0.01 1.02x0.01
JTDM6 14.43%0.02 13.14£0.03% 2.1910.02 1.83%0.02
JTDMS 14.23%0.00 13.22+0.02% 2.25%0.04 1.35%0.02
JTDM10 14.27%0.01 13.43%0.02 2.13£0.03 1.68%0.02

1) Control : Job's tears Dasik with Mosidae powder 0%

JTDMZ : Job's tears Dasik with Mosidae powder 2%

JTDM4 : Job's tears Dasik with Mosidae powder 4%

JTDM6 : Job's tears Dasik with Mosidae powder 6%

JTDMS8 : Job's tears Dasik with Mosidae powder 8%

JTDM10 : Job's tears Dasik with Mosidae powder 10%

2) Mean=®SD

3) NS : Not significant

4) Values with different superscripts within the column are significantly different at p<0.05 by

Duncan's multiple rang test
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(6) ZAT #3 A7 vl gl BHE £FTA) Ax

EAY EEEs Avbst 504 A% 54 Ads Table 313 2ok EAY 22 H7F b
1 oA 8715 YehdE WEE dxTro] 58,5602 7H ukok
om, 10% #7krel 45.76 2.2 7H ol BAG) i AUbol TS Fo ARl das
eI th =8 BZAY £ HUbE e HE vueAdE fo4d
(p<0.05). o]&= gk Mo A Hrigo] T7FdrE W=l Lako] 1A
BES HEbo] FARS HItgo] Bl TS A= AR
T aft®E tixad vl Al BAY JUbge] S7EeSE oo ® fHashe
ATHP<0.05). T3 EAIY =T HI7bt 7he] vlm e AE
H &9 gto® e 77t A = A 3dEs JERATE BAI S HrFe] Sk A5l st
> Lt agtel U2 Axts AR H7lEE BAW 22 Hj&o] o3t Jd&S wo] Wi
Ao AZtAT FAES YEY& batd tixvro] 21.260% 7Y W gE Bylow, B
w HUbee] FUbetEA S TIL mobd 10% Hrbate] 23.73°% foHoz s
F s YERATH(p<0.05).

d

T Y

»

Table 31. Hunter's color values of Job's tears Dasik with different addition
ratio of Mosidae powder

Hunter's color values

Dasik”
L a b
Control 58.56+0.05% 6.10+0.09° 21.26+0.36°
JTDM2 54.514+0.19" 1.824+0.15 22.74+0.22
JTDM4 50.88+0.93° —-0.33%0.03° 23.32+0.22"
JTDM6 49.12+1.08° —1.78+0.04¢ 23.30+0.49%"
JTDMS 46.93+0.53° —-2.10%0.23° 23.18+0.58"
JTDM10 45.76+1.15° —2.47+0.33" 23.73+0.25°

1) Control : Job's tears Dasik with Mosidae powder 0%

JTDMZ : Job's tears Dasik with Mosidae powder 2%

JTDM4 : Job's tears Dasik with Mosidae powder 4%

JTDM6 : Job's tears Dasik with Mosidae powder 6%

JTDMS8 : Job's tears Dasik with Mosidae powder 8%

JTDM10 : Job's tears Dasik with Mosidae powder 10%

2) Mean®SD

3) Values with different superscripts within the column are significantly different at
p<0.05 by Duncan's multiple rang test
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(7) EAIH 2 37} vl g &7 9249 7143 54

EAY BEs HUE &5 7AE BAS 53 Ay Table 329 #o AL
(hardness) & tixo] 13903.24% 7Fg =kom 2% 7k (JTDM2) 12484.14, 4% #
7b-(JTDM4) 11889.98, 6% 37+ (JTDM6) 11591.46, 8% d7F*(JTDMS8) 10041.88,
10% 7 (JTDM10) 9936.65% EAIT) H7tZo] T7H oS fo4] HAE Hepdidot
(p<0.05). 53] BA 2% 6% H7brel vlal 8% H7hre AL fAaFol & AEFES E

ol oo dAS dAntp Mgl o] #eFErldE dFS vH AoE FHHUY
T BAY F2 H7F vlEe] wE drjopA el vl ARkAQl AR gho] FHAstled 1 o
v &7 @drlel Hle) AWy AdiA dFe]l 7] wEdl Zoew dddr. w4
(springiness) <> 0.52¢14 0.58¢] W92 BAH] % H7bge] @& A0 AfolE et
= ook 2# A (cohesiveness) F3F EAT] H7F vl &0 wE Fo A<l xpo]7b gl

AX (gumminess) S txo] 3573.81% 7} =otom 29 HAUbE 3424.12, 4% A7V
3204.24, 6% d7F 3174.25, 8% H7k* 2851.64, 10% H7k* 2797.58% 2% el o]
T oy ALY FEe Hrrgo] FUHESE a4 fHaske A4S JERSITh A9
(chewiness) &= 242 gl o} thxo] 2072.09% 7F¢ =3kow 29% M7k 2013.63,
49 H7Y 1673.71, 6% F7F- 1795.20, 8% H7b- 1491.06, 10% H7b- 1498.32%
BEA 2o Hdrbego] S7HETE 294 fasks S UERY] AR S wa gl

[eXiKe) A=
52 % & 99t
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Table 32. Mechanical characteristics of Job's tears Dasik with different addition

ratio of Mosidae powder

Mechanical characteristics

1)

Dasik
Hardness(g) Springiness Cohesiveness Gumminess(g) Chewiness(g)
ntr 13903.24 +354.219% 0.55+0.02%" 0.28+0.01™% 3573.81£388.21"  2072.09+142.01™

ontro
JTDM2 12484.14+1654.10™ 0.58+0.06 0.27+0.00 3424.12+450.47 2013.63+453.86
JTDM4 11889.98+1062.60° 0.52+0.02 0.27+0.01 3204.24+325.23 1673.71+219.83
JTDM6 11591.46+790.88" 0.56+0.06 0.28+0.28 3174.25+350.29 1795.20+376.31
JTDMS8 10041.88+738.67° 0.52+0.02 0.28+0.28 2851.64*390.49 1491.06+243.83
JTDM10 9936.65+620.00° 0.521+0.02 0.26£0.02 2797.58+369.89 1498.32+233.52

1) Control : Job's tears Dasik with Mosidae powder 0%

JTDMZ : Job's tears Dasik with Mosidae powder 2%

JTDM4 : Job's tears Dasik with Mosidae powder 4%

JTDM6 : Job's tears Dasik with Mosidae powder 6%

JTDMS8 : Job's tears Dasik with Mosidae powder 8%

JTDM10 : Job's tears Dasik with Mosidae powder 10%

2) MeanxSD

3) Values with different superscripts within the column are significantly different at p<0.05 by
Duncan's multiple rang test

4) NS : Not significant

(8) EAY 22 P75} vlgo] HE £FTA9) BRI}

Y

BEA S A7 al e whE &R oA 5% 7 A= Table 333 2tk A g7
o] 5.89% 2% 7k (JTDM2)& A &ls 4% 7k (JTDM4)FH 10% 7 (JTDMI10)
A fel A el #Folzt i ew, 8% H7FE(UTDMS)o] 6.56°.% 7|57t 71 EA) H7HE )
tH(p<0.05). &3 RAY 2% F7bgo] wEas A4el Ut Msert %= £59 W
= ‘““0] A 2¥AS ERolA stE mel H AelFse fe A A3 1

FA G Wil el #et Vs wrt FA BrhE o wddnh 2 dxdd BEAY
A7begel wE §olF <l o]z} flo] 55714 6.002% Hd 71EEE VER AT
tZdo] 4.330% 7|5 57F 7 weronm mx g Eko] HrbE Al Fo ulste]l §9F
T Bretel 6% Arkrel 715wsk 5,672 /g FA B/ ATHp<0.05). 247}
o= mAIY B HylEA| S flFto] 6.330% AL SogFHow E4 Hrlaeh

N2 o) fo x oM A r
[0 Ho KU rlo nR 0“

™ (p<0.05), BEAH) 2 H7brolA 4% H7ba = AlLdd e AR Fo41 Ao
Al wEbd BAIUZE A7 R e thzo] A AA, AP =i =HE O
G oaRe AMREeR Astel 18 B4 A Hol AR WAR F 5t £
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¥ low kAt AAHQ V2R A 4% Hrhre] 4.89, 10% H7HE 5.22, 2%
T 550, 6% H7HC 5.56 wolden dxad 8% H7brol 5.78& T £& 7
= e UERIE(p<0.05). ARt #eR Y] dHde 52 W Axvr & Few
g 8% FH7krol HAAR VR F2 Vs dERSlth Iy dix

2% A7Rre AAZE Zed AAHA NFTEIF 2% H7btel vl diEdto]l £

ety #5387 Al Ax flel vE ¢k e

EAY S A7 vgel o2 S50 e

6.56, AAA1 7|2%=7}F 5.78% 7 F7]
AAR 7125 7F 6.330.2 B £/ BhHC] V|2t £ HEE drls Adssith

Table 33. Sensory evaluation of Job's tears Dasik with different addition ratio of
Mosidae powder

Sensory evaluation

Dasik"
Overall

Color Flavor Taste Texture quality

Control  5.89%1.377% 6.00£1.41™" 4.33%+1.02° 6.33+1.06° 5.78+1.64"
JTDM2 5.80+1.54° 5.57+1.42  5.11%+1.45" 555£1.59" 550%1.13"
JTDM4 6.33+1.58% 6.11£1.54  4.80+1.96° 5.00£1.29° 4.89+1.36°
JTDM6 6.35+1.12% 5.78+1.48 5.67+£1.66° 5.58*1.67"° 5.56+1.01%
JTDMS 6.56+1.33" 6.00£1.22  5.56%1.51" 557+1.94" 578+0.78"

JTDM10 6.11+0.93° 6.00+0.71 5.33+1.00™ 5.56+1.01° 5.22+0.83"

1) Control : Job's tears Dasik with Mosidae powder 0%

JTDMZ : Job's tears Dasik with Mosidae powder 2%

JTDM4 : Job's tears Dasik with Mosidae powder 4%

JTDMS6 : Job's tears Dasik with Mosidae powder 6%

JTDMS8 : Job's tears Dasik with Mosidae powder 8%

JTDM10 : Job's tears Dasik with Mosidae powder 10%

2) Mean®SD

3) Values with different superscripts within the column are significantly different at p<0.05 by
Duncan's multiple rang test

4) NS : Not significant
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C bR BEAIY S HUE nlEe] SUMEsSs fo4 R ST (p<0.05). 71A1A
A% (hardness) = tzTo] 713 =¢ron A B2 H 7} v go] Z/ES-E
1 ztol= FHA3FATH(P<0.05). 4 (gumminess) ¥ 431/ (chewiness) & Aol %=
Aol fllo BEAY £ [7F ulEo] SUHESE 25 dache Ade
W Ay, A B dAF] 7]§ N4 8% 147}?0] ToHoR 7]
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(9) EAG &% 371 vjgo] ©E B2 gutdE

EAY 28 Hrbsh ®meEjvpa o] dndt> Table 349 ZAth
o]H ol z}o]B Ro|x] ¥gro} 29 M7 (BDM2)©] 16.20%= 4
7F-(BDMB) o]l 15.36%% 7F¢ A2 FEdEFe vHehglt. x= 3
8.95%% 7Fd Wokom ®mAIY I 10% F7bo] 8.65%% EAY - Hrhgko]
T oAl Aol glloy Aol tha FhaskE AdE YERT 24 o
o] 0.68%= 7HE Aew EAY % HIbelA foZ Aol ey tha St
v A%s HERSY 237 FHFE FoA<Q Aol glloy diETtell vls] EA

Arhero] EARSE 224 st 4TS Y
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Table 34. Chemical composition of barley Dasik with different addition ratio

of Mosidae powder

Dasik"” Moisture Crude protein Crude lipid Crude ash
Control  15.52%0.027™%  8.95+0.02"  0.68+0.07" 1.45+0.01"°
BDM2 16.20%0.43 8.90+0.08 0.70£0.03  1.30%0.02
BDM4 15.85+0.01 8.91+0.02 0.68+0.05  1.25%0.01
BDM6 15.59%0.07 8.72+0.04 0.77+0.05  1.00%0.03
BDMS8 15.36%0.02 8.73+0.02 0.87+0.02  0.85%0.03
BDM10 15.92+0.01 8.65+0.07 0.72+0.03  0.55%0.02

1) Control : Barley Dasik with Mosidae powder 0%
BDMZ2 : Barley Dasik with Mosidae powder 2%
BDM4 : Barley Dasik with Mosidae powder 4%
BDM6 : Barley Dasik with Mosidae powder 6%
BDMS : Barley Dasik with Mosidae powder 8%
BDM10 : Barley Dasik with Mosidae powder 10%
2) Mean®SD

3) NS : Not significant

(10) At £% 37} 60l&d & Bar e A

Zao] 40.230% 7HF wrtom, 8% FH7kwro]l 37.40°02 EAY e H
=

=
7hto] 457602 HEjthA o] W ghel wls] ¥ #E JEhdth AAEE YEtdE agt
o] Agol® txaa vl Al BAY Hrtge] S7hESE fo o ghAastilow, BAY
T Hb = 8% HUMEY 10% H7bES AYsty Fd ez Ao (p<0.05).
aghba o] 4.83% 7 ¥ 10% 7ol 0.900.% RAY B Hrieo] S7tESE
=9 #tow ghAas dnjvka &R ok el vlE) HaFo] 27 32 AEFS JERdTE 34
T2 Y= bgkel oM E thxTe gho] 15.900% =7 uElgton, A 2o A
7hgo]l S/rESE FANTI AEe] 10% H7bro]l 14.372 5279 Aol7 AT
(p<0.05). EFHA 9] FAE = 21.26~23.739 WHolx dv|th] 20.93~13.54, X th
15.90~14.379] W= HEtha ] bgke] thE FETHA O vlal] @& s veErd Al
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Table 35. Hunter's color values of barley Dasik with different addition

ratio of Mosidae powder

Hunter's color values

Dasik"
L a b

Control 40.23+0.297%Y 4.83+0.11° 15.90%0.66"
BDM2 39.32+0.65" 3.67+0.02" 15.72+0.60
BDM4 37.95+0.64% 2.29+0.09° 14.84+0.49"
BDM6 38.41+0.35° 1.65+0.08¢ 14.80%£0.50"
BDM8 37.40+0.14° 0.99+0.11° 14.84+0.27"
BDM10 37.67+0.31° 0.90+0.08° 14.37+0.37°¢

1) Control : Barley Dasik with Mosidae powder 0%

BDMZ2 : Barley Dasik with Mosidae powder 2%

BDM4 : Barley Dasik with Mosidae powder 4%

BDM6 : Barley Dasik with Mosidae powder 6%

BDMS : Barley Dasik with Mosidae powder 8%

BDM10 : Barley Dasik with Mosidae powder 10%

2) MeanxSD

3) Values with different superscripts within the column are significantly different at

p<0.05 by Duncan's multiple rang test

(11) ZAIY £% 37 8l&dd BE v 7|44 54

EAY HEEs HUbe BEjvA e VAd EAS 53 Ade Table 363 #o A%
(hardnesss) & A (springiness), 5% A (cohesiveness) % 7AA (gumminess) S x4
L Al fEAol fle Ze®E dEhd BEAY B3] HUF vl wE ol YRR o9k
o AxE ZAY B8 2% A7 (BDM2) 12271.64, 4% F7H-(BDM4) 12506.42, 6%
A7FE(BDM6) 12929.87, tixa+ 13037.06, 8% H7F-(BDM8) 13427.27, 10% 74
(BDM10) 13504.98 22 %2 A% = Yetdgleh dixatol vlal] 2% Hd7hre] A=s
Aot BAY Hrbeo] FTkstHAl A FolAwk g ALrE FrbstSlth BE
8% A7 10% H7hre A% 4 @3 BE oM %o S7HEE AdFS e
ek Ao ol ol Afol= gl e Zad BAY 2 2% ¥kl 0.49
2 2%om 10% d7Hre]l 0.630.% 7HE zof, BAY % H7tgo] T7hE A YR X
= S E e AFE JETh sk dnjta o] ®@Ao] 0.43~0.630.2 HEth o] 4]
7} AR £AE YERTE A2 BAIY B8 2% M7k 4080.84, 4% H 7 4298.99
20 4382.29K.th= WAl SHEHNOY, 6% HIUMFE EAGY 2% HUEFol Ut
A Z7ksko] 10% H7bio] 4730972 7HE =S AAS YERidTh o] ghto]
9 e s v AoE BAY 23 Hrbgo] FUMEWEA AR &

>
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Aol =2 AlRY AALE Zold AL & 7 ST AYAAS el 2111.15%2 7H4

2 7 Eol 2% HIME Al Ys YA A

Table 36. Mechanical characteristics of barley Dasik with different addition ratio

of Mosidae powder

Mechanical characteristics

Dasik”

Hardness(g) Springiness Cohesiveness Gumminess(g) Chewiness(g)
Control 13037.06+1819.702N5¥ 0.49+0.10™ 0.34£0.01™ 4382.29+548.86™° 2111.15+161.56""
BDM?2 12271.64+2274 .54 0.49£0.08 0.33£0.01 4080.84£715.36 1964.00£261.26°
BDM4 12506.42+231.43 0.59+0.03 0.34£0.02 4298.99+340.82 2562.48 1 306.46%
BDM6 12929.87+1053.92 0.56+0.12 0.35£0.00 4491.44+420.49 2547.291685.75%
BDMS8 13427.27+1192.35 0.61+0.02 0.35£0.00 4729.25+460.87 2901.64 +289.40°
BDM10 13504.98+£1024.62 0.63£0.04 0.36£0.02 4730.97+£459.59 2978.33%£431.04

1) Control : Barley Dasik with Mosidae powder 0%

BDMZ2 : Barley Dasik with Mosidae powder 2%

BDM4 : Barley Dasik with Mosidae powder 4%

BDM6 : Barley Dasik with Mosidae powder 6%

BDMS : Barley Dasik with Mosidae powder 8%

BDM10 : Barley Dasik with Mosidae powder 10%

2) Mean=®SD

3) NS : Not significant

4) Values with different superscripts within the column are significantly different at p<0.05 by

Duncan's multiple rang test

(12) EAd 2 71 v & mE B @37}

A5t A3}t+= Table 373 #t}f. AA
b A7}0] 55608 7 £o 7]

EA 2% H7 ool mE ®eEve #s3rt
S TAY B 4% H7bo] 5112 7 %9,\3131
T s YERATH(p<0.05). 2y AIZEA] FETHAS A Blaelx] dAvthAe] 6.00~
6.56, &FUt}2] 5.89~6.59% H7}EoH, _w/lﬁ} 5.11~5.56°% o thye Hl3|
A F7rE ST o] 9ol HE|tha o] Aite] gt 7]157} oA = Qe FATI}L
o] wlal] B iAol WA SAE Ayrt e Zow dddth A EAY 2
A7hto] tizel 4.89¢] wlal #9121 2ol HAl F7hE Ak (p<0.05). A T H7}

=
=

lo 1o Q Jm
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ol A 4.
A Ae dfAa dgel Row FSHEr

ot AL o @l vl 7h

11~4.569 HYZ 7357 BE olatz A H7 E e 1 o]F

292 V3R e dERsi 53

r2 S

g3 W AFAA 7T QoA % Tr4
kol QlojA = 2.33~2.78% 219

@4‘3 UEFJQITE Thell QoA W2 7e 5 Bl o]f
B9 AR Ay dA, BEAY 572 &o] Qlo AAAQ] VEEE "ojrtgs Qo
2 gaEn ZAY 22 H7F v & ‘q'e Helogael FAEA S 435 delstd v
I g AR EolA e, 23 dE2 o4 Aol oy EAY EEe] "It
Hl&o] 7t 4s dasts 43S YeEUSt A% SAoA L, a 2 bat BF fYFe=
Fadshe A4S UERATH(p<0.05). 53] bt thE &= vl& W@ ghs ek
71A1A 52 el A 7élE(hardnesss)t =l Hlsl] FeldQl Aol gldloy RAIY g
8% H7t5H =7} =718kl ¥4 (springiness) ¥ 23 A (cohesiveness), A

(gumminess) = ﬂ]?ﬁfﬂr FoA el Aol o
et Sltt. A3 (chewiness) &
ZhE WA SoA o7 71 TH(p<0.05). B

=0l St = A=

71357k =4 H7HE %2 (p<0.05),
2 e Bt s 7kel A
a1 = AR dE ok

f

A Bue] A7} W go] £rhEsE
2ol wla) A o]

Bk A, Age mAY 2T 8% AT
@, U, ANA A EEE FOH Felst gl Ao
Ao dojals Ao w Urh} Az okt
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Table 37. Sensory evaluation of barley Dasik with different addition ratio of

Mosidae powder

Sensory evaluation

Dasik”
ast Overall

Color Flavor Taste Texture quality

Control  5.33%£0.657®Y 456+0.07"" 256+0.59"° 4.89%0.83"  3.44%0.74"
BDM2 5.22%0.59" 4.33%0.29 2.33+£0.22  4.55+0.88" 3.21£0.90
BDM4 5.11%£0.57" 4.56+0.13 2.58+£0.59  4.11£0.62" 3.43%0.50
BDM6 5.35%£0.65" 4.58%0.30 2.78+£0.56  4.24%0.42° 3.13+0.27
BDMS8 5.56%0.60" 4.44%0.79 2.33£0.41 4.56*0.81%" 3.22+0.72

BDM10 5.21%0.36° 4.43%0.18 2.44%0.42 4.34%0.88" 3.11+0.05

1) Control : Barley Dasik with Mosidae powder 0%

BDMZ2 : Barley Dasik with Mosidae powder 2%

BDM4 : Barley Dasik with Mosidae powder 4%

BDM6 : Barley Dasik with Mosidae powder 6%

BDMS : Barley Dasik with Mosidae powder 8%

BDM10 : Barley Dasik with Mosidae powder 10%

2) MeanxSD

3) Values with different superscripts within the column are significantly different at p<0.05 by
Duncan's multiple rang test

4) NS : Not significant

oo R A7IA FHE TS Axste] #eR e 3 A, dAAR Tl % HAn|h
2l 5.44~6.33, 52 4.89~5.78, HEt}a 3.11~3.44% RFA9 Jsx

kom, dAujtia o] 7E w7t b FA F7hE vk (Fig. 12). weEbA 3F/9 E.—% % 713 A
o] £A H7te dwulE FAERE sto] BAIY #% HIF vE2 8% tH
i ea=s

o
)
HJ
N
il
it
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Fig. 12. Photograph of Brown rice Dasik with Mosidae powder.
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Table 38. Composition of containing various sugar brown rice Dasik with
Mosidae powder

(unit : g)
ingredient Blljiocvé]n Mosida; Salt Honey Starch oll?ggggzc élsi(;rglsaézz
Dasik" powder Powder syrup haride haride
Control 92 8 0.5 60 0 0 0
BRSM 92 8 0.5 0 60 0 0
BRFM 92 8 0.5 0 0 60 0
BRIM 92 8 0.5 0 0 0 60

1) Control : Brown rice Dasik with honey

BRSM : Brown rice Dasik with starch syrup

BRFM : Brown rice Dasik with fructo—oligosaccharides
BRIM : Brown rice Dasik with isomalto—oligosaccharides
2) Brown rice powder with Mosidae powder 8%

(2) ?&=

o] AFE3E o] Y E = refractometer (N—3E, Atago CO., Tokyo, Japan)® =743}

=

3 Fx

A X+ Brookfield viscometer (DV—E, Brookfield, IL, USA)E AF&3sto 25T, 20 rpm,
spindle No. 2% 3] AA7|HA =4 3FA T
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(4) A%

T2l o] A== spectrophotometer (CM—3500d, Minolta, Tokyo, Japan) & AFE3te] Lt
(lightness), a%t(redness) % b3t(vellowness)S =74st¥ow, TMAS [ a 2 bk
95.90, —0.09, —0.37°] 3l t}.

(5) 7144 &4

EAY g HJ7F vEe] wE w2 VA4 SAe dotrr] skl Texture
analyser (TA—XTy, Stable Micro Systems, Surrey, England) & ©]|&3}o] TPA (Texture
profile analysis) A3dE& AASSTE 54 ZHOZE prober 10 mme HAEFHo|oH,
deformation< 30%, test speedi= 1.0 mm/sec®|$t}. o|ZHEH LA force—time curve
28 H A% (hardness), 534 (cohesiveness), ¥4 (springiness), 4 (gumminess), X3

A (chewiness) & AF&3F3Ith

HeB7he AEIGH A 167 Addsto] thle] gk ARkl #e4 FHeAE <
AstEs FHAIZ & HdZ stojw AEA 0 s S8 AEE FASES sialth. Holst
1A sh= SA gk Bk 948 FHEWHE ARkt 7 AlEe deie] 9s] wEoixl
3z AR ZASERoH, g Alme ik FHUF Fole AR ks AT F o ARE
HrretwE sklth. H7FE2 A (color), & (flavor), HBr(taste), &7 (texture), DA F I

71% % (overall—quality) = 3}t
(7) EAA=
bl o] Agela I A= SAS ZZ I (ver. 8.1)& AME3Fe] AREA (Analysis of

variance, ANOVA) 3} A|53Fe] zto] f-F5 3etst7] $13l Duncan® tH S 34 (Duncan's
multiple range test)< AA]&}o] p<0.05 FFolA FAAHS ASs9 )
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tha] A 2A] AR Sl W HEe o g 2 Fe] oidt A= Tabl 399 ok
FEoAE HEe] 78 ‘brix®E 7P mokow 1 o] SE|uGRFY YEE 74~76 ‘vric
o] FARS A5 YRt ARl olaTESE ] 3,300cPE 7Hg 1A A A
dE Blom WHEo] Jp W 2350 cPE YUEHT BdEl] AEs BAYE B 2%
offof S W= E¢A AHAR 22 oAUESYIFY HE BAgow Qdte] Arr) Al
S35k o7 o AX

Table 39. Sugar content and viscosity of various sugar samples

Sugar content

Sugar Viscosity (cP)
° Brix (%)
Honey 78 2,350
Starch syrup 75 2,800
Fructo—oligosaccharides 74 2,950
Isomalto—oligosaccharides 76 3,300

cP: centl poise, viscosity unit

(2) & F7l wE drny Y A&

TETA T VIEETE M F
Fojubrhal sekE = o F5F =
B Al Bl Ggh v Axe] T2 Mg Wol Ao EE HETe

o2 ¥ WE #& st (p<0.05). txael wI ZTHE gjuds go Axd o
Aol w7k AaE 2 F Tl wE wAe A7 g SR 9FS v =4
oolatE gEjagel wle wAge] A2 #ah ZHE Ejade] Ao As A¥ES
detAl ste] Wrmel Apolzk vpehd Zlow shdhEnh AAES Uehls agte] 49 dixat
Bl Al ZEtE SEag AUk oAl Aol fldlod =9 ol AR e At
v el vlEl fo el SUE dEhiglo, Ee ARTE o i HEe] HAo R
Z1EeidE & AT (P0.05). FNEE HE= batel i E ZHE 2 A7t
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T 2T F-oAel Aol gl o, ol AwE SEuy HIUE B AU 12.26,
13.022 iz vld F-942 S7H YERIATH(p<0.05).

Table 40. Hunter's color values of various sugar brown rice Dasik with

Mosidae powder

Hunter's color values

Darsfk1>
L a b
Control” 43.75+0.162Y ~1.14+0.06* 7.72+0.44°
BRSM 48.68+0.26° ~1.57+0.12° 13.02+0.24°
BRFM 43.75+0.02° ~1.12+0.02° 7.19+0.24¢
BRIM 47.88+0.38" —1.41+0.04" 12.26+0.16"

1) Control : Brown rice Dasik with honey

BRSM : Brown rice Dasik with starch syrup

BRFM : Brown rice Dasik with fructo—oligosaccharides

BRIM : Brown rice Dasik with isomalto—oligosaccharides

2) MeanxSD

3) Values with different superscripts within the column are significantly different at p<0.05

by Duncan's multiple rang test

(3) F FF W& Avity 9 7AFH EA

oft

Saroll e BAY 2EE Hrhsh dAvjtia e VAA 54E SHs A= Table 413
t}. A% (hardnesss)+ ©|AZE &3 1Y 7 (BRIM) 33096 78, 9 H7H (BRSM)
858. 54, g Seugd H7E(BRFM) 17064.99, #(hx1) 16069.40 =02 @9
Foll wet fFodos Awrt fashs 4TS YERATH(PK0.001). 53] o]aUE &g
AL w4 SAEAE, ol o]ARE SE1de] FETF oA thA 9

AE7} AFeds Ae® wadth 18y vst ARE Bl B0 A
W xegE Sadl AEE 9A SAHY F% HAEge dAdsS AvE 3
e} ]

e Ly ==
ot g4 (Springiness)% Alg7ke]l oAl zol7F I o o]

51 St

2

©
et

\[ —

L

BN

1o,

i)
o
Hlir
2
N
s

¢

|

.

Fo o off of

o T U O
b

TE I %
A YERflor, ol & 0.55% ZE
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kol 7F Q1] (p<0.05) A=7F @A 549 dxad =9 30 0.29% JEke
S ag A7 0.36, o|ATE ¥ 7 0.41, B9 H7ME 0422 Ax9b9]
ATt A (gumminess) & tfE7+Q & 4628.399F X2 E 281G H
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Ao el B 2528.159 Tt Syjuy H7Mt 4213.42% AeAo] e dHiy &
A A7 7078.53, O|ARE L@l H7FHo] 6971.000% o]ATLE L@ gty 29
7htol GoA o7 iAol Z7FEATH(p<0.05). oo ® ©o] EFFHo| wE JAZA EA
A #y TR S-S AFES Ao Ax 9 HA, HEldo] dubdo g w4y o

H =
zolu} MoE 2nPS SHAZ AHGSHE Zlo] A Ao Fukwn

Table 41. Mechanical characteristics of various sugar brown rice Dasik with Mosidae

powder
Mechanical characteristics

Dasik"

Hardness (g) Springiness Cohesiveness Gumminess(g) Chewiness(g)
Control 16069.40+1387.062°Y  0.55+0.04™" 0.29%0.01° 4628.39+305.72° 2528.15+202.32°
BRSM 31858.54+1368.43" 0.52£0.01 0.42%+0.01° 13636.19+303.30" 7078.53%£345.37°
BRFM 17064.99+£1088.41° 0.57%£0.02 0.36+0.01° 6378.96£279.73"  4213.42+442.21°
BRIM 33096.78+992.23% 0.51£0.01 0.41+0.01° 13635.61+605.65" 6971.00£365.09°

1) Control : Brown rice Dasik with honey

BRSM : Brown rice Dasik with starch syrup

BRFM : Brown rice Dasik with fructo—oligosaccharides

BRIM : Brown rice Dasik with isomalto—oligosaccharides

2) Mean®SD

3) Values with different superscripts within the column are significantly different at p<0.05 by
Duncan's multiple rang test

4) NS : Not significant

= EA %ﬂ—% Uﬂa‘coﬂ whet AlZEAQl Zpolzh wo R MAde #ak HoA] fol Al
Aol 5 BAARE @vjh BAY £Ee] % TYsto] AxTowH zpo]Fo o
ok el oMk W HaE AR oAl Aolzk vEhA] kgt Fe Fel
e Fel Holzh gl7] Wi Zlow dvdch Ne T Suy Hrkre] 65602 7
TX7F 7 EA HrkEglen, izl # 6.00, o] AWE 2eug HrhE 4.89, B A
7HE 4.56 o G Tl mEh ARike] o4l AolE L}Emmwpm.om.

L
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Table 42. Sensory evaluation of various sugar brown rice Dasik with Mosidae

powder

Sensory evaluation

Dasik"
Color Flavor Taste Texture Overall quality

Control  5.76+0.507™%  544+0.53% 6.00t1.41" 5.67+0.97° 6.00+1.41°

BRSM 5.56*+0.73 5.44%+0.73 4.56+0.53° 4.00£0.71° 4.44%+0.53°
BRFM 5.89%£0.93 5.67%=0.50 6.56+1.57" 6.22+£0.97° 7.13+1.13°
BRIM 5.67+1.12 5.56*+0.73 4.89+1.36° 4.33£1.22° 4.56+1.01°

1) Control : Brown rice Dasik with honey

BRSM : Brown rice Dasik with starch syrup

BRFM : Brown rice Dasik with fructo—oligosaccharides

BRIM : Brown rice Dasik with isomalto—oligosaccharides

2) Mean®SD

3) NS : Not significant

4) Values with different superscripts within the column are significantly different at p<0.05 by

Duncan's multiple rang test
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8. 23 & o] &% EAY £ J7F dnl v Ax

7h As 8w

AgATolA Aol 71Zdel M €2 ANRE A Table 213 22 vign|= v

(unit : g)

) Fructo . .
Mosidae ) White Milk Dark
5 oligosac Salt

powder ] chocolate chocolate chocolate
charides
Control 92 8 60 0.5 - - -
BWDM 92 8 60 0.5 30 - -
BMDM 92 3 60 0.5 - 30 -
BDDM 92 3 60 0.5 - - 30

Y Control : Brown rice Dasik

BWDM : Brown rice Dasik with white chocolate

BMDM : Brown rice Dasik with milk chocolate

BDDM : Brown rice Dastk with dark chocolate
2 Brown rice powder with Mosidae powder 8%

(2) B39 283 =

ol

%

o A 1FEE ANE 5A0% Fig 139 A% THoR 223 AL ol 23
812 white chocolate(cocoa butter 29.3%), milk chocolate(cocoa mass 11.3%, cocoa
butter 23.8%), dark chocolate(cocoa mass 48.9%, cocoa butter 10.7%)E A3} T}
e BUE SEUE A4 T S0CAA EEE HSAL F G4 SO
tempering”| = 99 4‘%‘12_ FHsto] Az 5 4 CTeolA 35%

A ol 2=

il j&
I
2
o
flo
4n,
BN
o
v
>,
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Dasrk product
(Brown rice Dasik with ladybell powder )
! |

' ™
Melting
§ (White, milk, dark chocolate)
B
' ™
Tempering
§ (Chocolate 50°C to 31°C) )
. |
Coating
.
Cooling
(For 35 min, at 4°C)

. |

Dasik product
(Chocolate coated)

Fig. 13. Manufacturing process of
chocolate coated Dasik.

(3) #5377}

HeB7he AEIGH A 167 Addsto] thle gk Akl #54 FHeAE <
AstEs FHAIZ & HdZ stojw AdEA 0 s 589 AEE FASES sialth. Holst
1A sh= SA gk Bk 948 FHEWHE ARsilt 7 AEs deie] ofs] wEoixl
3z AR ZASEow, g AR it FHUF Fole TR ks AT F o ARE

A (color), F(flavor), Sr(taste), A7 (texture), A<l

ol
N
-~
Oft
il

g

fu
Oft
il
38
=
ol
N
-~
o%
i
flo

4) BESH

B EAY &2 H7F dr] vl £ JHje wE A WY s dotr]
X olli= Texture analyser (TA—XTZ2i, Stable Micro Systems, Surrey, England)
£ ©|& simple compression testE AAISATH 54 £ CE probew 10 mme] -5 o]
Rom,  deformatione 30%, test speed:= 1.0 mm/seco|t}. o|ZHEH do4x

force—time curveZ% ¥ 7 % (hardness) S AF=35F3it)
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(5) TAAE
thalo] Aldlo A& A SAS ZTE g (ver. 8.1)S AFE3e] EAHEA (Analysis of

xF
variance, ANOVA) ¥} A3+l zfo] {55 3ot $13l Duncan® tH$3 4 (Duncan's

multiple range test) & A8 p<0.05 FFollA FA8S AFsATH
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¥} white, milk, dark chocolate 2 tH2]

NS AASE A= Table 449 2ok 25 B3 7F oA dx3 vl
2 IYst A5e 7|E%=7F £A BIEEATE 3] white chocolate® A $E
AE7E 949 Aol 7t P S oz HIFEJAT(D0.05). A milk
chocolate (BMDM) 7.11, dark chocolate (BDDM) 7.22, white chocolate (BWDM) 7.56 =
© % white chocolate®.® FHI AR A4S HIotes Ao® Yerwth ofF& At

Aol AstA HHAA = G¥E Qo] VIZETF 2 For dddnh ge] Aol white
chocolate 8.00, dark chocolate 6.89, milk chocolate 6.78 =2 = white chocolate®] 7|
Tl fodem £ Aoz HAHEJTG(P<0.05). EI FA oML white
chocolateo] 7.3322 UE Alze Hlg FYHoz M F2 7|2xE e
(p<0.05). AA|A <l 7|5 %+ white chocolate 7.89, milk chocolate 7.11, dark chocolate
6.78 =2 % white chocolate 22 FEI AE7} £ 7T EE HEFYATH(p<LO.05).
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Table 44.

Sensory evaluation of chocolate used brown rice Dasik

with Mosidae

powder
Sensory evaluation
Darsfk1> 0 "
vera
Color Flavor Taste Texture —quality
2)c3

Control  0-007+0.00 5.0010.00° 5.00+£0.00° 5.00£0.00° 5.00%0.00°
BWDM 756+1.24*  7.56+1.01* 8.00F0.71* 7.33+0.87* 7.89+0.78%
BMDM 7.11+1.05> 6.78+t1.20° 6.78+1.39" 6.56+0.88" 7.11+1.17°
BDDM 7.22+0.97"  6.67t1.41° 6.89+1.62° 6.00£1.00° 6.78+1.09"

U Control : Brown rice Dasik

BWDM : Brown rice Dasik with white chocolate
BMDM : Brown rice Dasik with milk chocolate
BDDM : Brown rice Dasik with dark chocolate
? Mean*SD

P Values with different superscripts within the column are significantly different at p<0.05 by

Duncan's multiple rang test

AEe NS AR FEEE

Ao Fds Adses T8 SH0R AEVF W AlReA

o} olg} Ze oA o] Fd EA4S dotry] fd 2EFEHOoRE IHE AR
=S white chocolate(BWDM) 2.2 FE3 A Zo tist AxE 43 4
pag=
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Table 45. Mechanical characteristics of chocolate used brown rice Dasik
with Mosidae powder

Mechanical characteristics

Packaging Dasik”
Hardness(g)
Control 4533.14+202.312%
Container
BWDM 3390.44+291.06"
Control 4066.74+175.98°
Airtight container
BWDM 3166.18198.58"

U Control : Brown rice Dasik

BWDM : Brown rice Dasik with white chocolate

? Mean=*SD

¥ Values with different superscripts within the column are significantly different at

p<0.05 by Duncan's multiple rang test

BE S AR Ass 2FHE 2t 72 20 on, AR 12 en®] A¥HE7] e} W
g71e) Yol FEEFE fdl 39 Bt 20T AolA HaAst H AEE S S

L simple range test® AAFF S 3.5 mme YEH probeE AFE3FFY] force—time
Zofaith A A3 dukgTlel] Bast Alme A thxatel Hls|
&) = stom, Ao §7]o] go Budt Algolq:

curve® & AEE A

white chocolate®. = A5

white chocolate® = R v 2] Frrk we ghs JeER it (Table 45). ¢l w

2 ALY A IR g dH &) RS W tiE7 ¥ white chocolateC.® I ¥ g

T AL 9A SA AT e A AR ARkE TR dH 8T K

Zol it Biggs fAste] ALE W ol £ 7 o vy s A 3l

AR ok dFEA] oa ZE & AFgste] THTTOREA Ao AL
SLEE FoFe a%E 95 7 o] AENEe rtsAdel et A

>1L

1
1o
2
o
~
L
£
=
el
HH
XU

Ae)E vhebe, ¥ R 2w AEY i Ao

2 o] FojAo} & Zo|t}.
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9. HEE o] &% EAY B HJl Av o Az 4 F7)

b AYATY ABARE $E] HES U WABORM FAD AHBYS FY
v grt 02K Y B AEAT A DA ATY

7h As 8w

(1) o Az

S A7h Ao Azt NSl ATelAs e PHOR Table 469 WER Az
A el 2o v Arf g 8 9L F 303 4 8

' Xl
JIN
o
Iy
%
oft
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Ir

l-tl

Arjel & Yoldz MEaith WEF F U
e Ay

S 3.0 g® "ol A 25 em, %°] 1.0 em ©}
Alte]] @31 AAStA 203 HEES}o] ]

—

Table 46. Recipe of Mosidae powder brown rice Dasik with different

addition ratio of mixed flower powder

(unit: g)
Brown rice Mosidae Flower Fructo—

powder powder powder oligosaccharide Salt
100 3 0 60 1
S2 92 3 5 60 )
S3 87 3 10 60 ]
S4 82 3 15 60 )
S5 77 3 20 60 ]

1) S1 : Mosidae powder brown rice Dasik with 0% mixed flower powder

S2 @ Mosidae powder brown rice Dasik with 5% mixed flower powder

S3 : Mosidae powder brown rice Dasik with 10% mixed flower powder

S4 @ Mosidae powder brown rice Dasik with 15% mixed flower powder

S5 @ Mosidae powder brown rice Dasik with 20% mixed flower powder

2) Mean®SD

3) Values with different superscripts within the column are significantly different at
p<0.05 by Duncan's multiple rang test

(2) 714 &4

3E 1gS FHole] micro wave digestion system(Ethos touc control, Milestone,
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Bergamo, Italy) o2 F&ste] HNS wE T ICP spectrometer (Atomscan advantage
axial sequantial plasma spectometer, Thermo Jarrell Ash Co, Franklin, MA, USA)%
o] g3to] F714 S AFEA vk AFe) AHgE LE VFES ZEaY AHY A
0.4% EDTA 391, felIEe] 45 ALA 240 ol 9 F1AE AAB 8 39
FRee Afstn Az7ldM £71% 48] AAS e gt

3) M&
32 H7F g2le] M E = spectrophotometer (CM—3500d, Minolta, Tokyo, Japan) & A&

3to] Lzt(lightness), azt(redness) @ bzt(vellowness) S ZAsgdon, mzwado] [ g
2 bghe 95.90, —0.09, —0.370] %1tk

BB AFGSET A 159 Adsto] thaof digh dRbAQl B4 FHeAE <
AstEs FHAIZ & HdZ stojw AdEA 0 s 589 AEE FASES sialth. H7lst
1A sh= SA gk Bk 948 FHEWHE AREsilt 7 AlEe deie] 9fs] wEoixl
37+ TX}E FASERoH, g Az sk FHUF Fole AFE Scts AT F o ARE
H7Vet S SFiv. H7FEE2 A (color), ¥ (flavor), B(taste), Z217F(texture), AA A <!

7]1_L(overall quality) = 3} T}
(5) 71418 EA

st &2 J7F vl wE EAYEY S @v uAle VAR 5AE dotry] sk
Texture analyser (TA—XT2i, Stable Micro Systems, Surrey, England)& ©]&3}]
TPA (Texture profile analysis) testE AAJtth 54 S =E prober 10 mme] &
go]gl o™, deformation 30%, test speedi= 1.0 mm/sec®| Tt ]2 FE AAX force
vs time curveZHFH 7% (hardness), -5F7d (cohesiveness), T (springiness), A

(gumminess), &4 (chewiness) & AF=3}3I T},

¢ AgREY, 2RWAL Kjeldahl d29HH, 2A%E
Soxhlet F+&W, 32 A4 33 e ACACHH | wel =353t

(7) BAAE
W (ver. 8.1)= AFEste] #AHEY (Analysis of

A
5 3ofstr] £18ll Duncan® ¥ ¢4 7 (Duncan's

5wz fo9e AFssh

g2 o] Ao A2 A= SAS
variance, ANOVA) 3} A|87+e] A}o]
multiple range test) & 2 A]&}o] p<O.

Jo [K

o
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Table 47. Chemical composition of mixed flower powder
(%)

Flower ] Crude o
Moisture Crude lipid Crude ash

powder protein

Mean=*SD 12.71*£1.02 16.20£2.11 1.84*0.07 2.20%0.01

Rt

(b shel der 29 W vk R4 I B
Table 48. Macro—minerals of mixed flower powder
(mg/100g)

Flower Sodium (Na) Potassium(K)  Calcium(Ca)  Magnesium (Mg)
powder

Mean®=SD  41.21%£7.02 506.80*22.11 158.60*5.07 108.70*10.01
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Table 49. Micro—minerals of mixed flower powder

(mg/100g)
Mixed flower Iron Copper Zinc Manganese
powder
Mean £ SD 12.60£1.02 1.70£0.11 4.60%£0.07 7.80%£0.01

Shito] datst dd v 1A (AR, g, ofd B ) d%e AvE W (Table 49) AT
o G o] gk AFoRekA ] Ao T T AlE G ‘
G AR AT drjtael Fridthd ¥ £E @AlEe] 24 A

stE T A7 FobE A e 9 AR (Fig. 15) % MEZd 3= Table 503 o] 3pEidt
o] H7bF F7bel uwhel Wxeb A T Fodoer Aoy FAEE {FoHoer St
st Ao R YERSTE o] it w2 o] AAto] ok of @ Ao R =y §lof o] Aigo|

Ao Aol s v Ao R R,

O

_{
H

Fig. 15. Photograph of Dasik with flower powder and Mosidae powder.
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Table 50. Hunter's color values of Mosidae powder brown rice Dasik with
different addition ratio of mixed flower powder

Hunter's color values

Variables
L a b
S1 43.20+0.817% 6.56 +0.30° 23.04+0.06°
S2 43.55+0.15% 6.42+0.24% 23.11+0.09°
S3 42.07+0.88% 5.95+0.27% 24.18+0.14°
S4 41.75+2.48% 5.93+0.09% 24.76+0.40%
S5 39.40+0.88" 5.78+0.28" 25.36+1.07°
p value 3.997x* 5.674x* 11.524%xx

1) S1 : Mosidae powder brown rice Dasik with 0% mixed flower powder

S2 @ Mosidae powder brown rice Dasik with 5% mixed flower powder

S3 : Mosidae powder brown rice Dasik with 10% mixed flower powder

S4 : Mosidae powder brown rice Dasik with 15% mixed flower powder

S5 @ Mosidae powder brown rice Dasik with 20% mixed flower powder

2) MeanxSD

3) Values with different superscripts within the column are significantly different at p<0.05

by Duncan's multiple rang test
(3) #5317}

Syt EAITZE A7be vtk o] s 7E Ayks Table 519 vk 2A4S A9l
= FEA FeA e Aolrh BE G Aoz 5% Fhiw el H7be S27F, &, %t
AA Al Frbel M= 10% shHEE®e]l F7ke S37F 5.71, 6.00, 5.71, 6.43°] 7|3%5 1
ol o2 Alge] v fFeder VaErh w2 AAE B AWl dsErr A3
10% 7M1= 71257} stttz 10% olF 7127 dardox sheteglat ol 3hi
o] zh= §ES o] oA o] AAFQl Fdel i Hrlel FA4 2 dFE v Zlow
Hlt, o)de] Axe ) shiawe] thae] A3 Fo9 10% s/ 7 7b
sotelet 2ok

RURPLA
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Table 51.

Sensory evaluation of Mosidae powder brown rice Dasik with

different addition ratio of mixed flower powder

Color Flavor Taste Texture Over.all

quality
S1V 5.54%0.88" 3.78+1.12" 451%£1.33" 4.98+1.11™" 510%+1.09®
S2 5.71£0.95"  4.00£2.00" 4.71£2.21"  5.00%1.29 5.29+1.11%
S3 6.00£1.41" 571%1.38" 6.00£1.00°  5.71+1.11 6.43+0.79°
S4 457+1.13"  257%1.27° 4.29+1.25"  4.43%1.72 4.00£1.73™
S5 3.57£1.81" 243%£1.90" 357+1.62"°  4.14+1.68 3.00%1.41°

1) S1 : Mosidae powder brown rice Dasik with 0% mixed flower powder

S2 : Mosidae powder brown rice Dasik with 5% mixed flower powder

S3 : Mosidae powder brown rice Dasik with 10% mixed flower powder

S4 : Mosidae powder brown rice Dasik with 15% mixed flower powder

S5 : Mosidae powder brown rice Dasik with 20% mixed flower powder

2) Mean*=SD

3) Values with different superscripts within the column are significantly different at p<0.05 by

Duncan's multiple rang test

(4) A4 54

Table 52+ 337}
Z7}oll wal ANkA el Are=
wE gEo g iAot

T2t ERSE &

wo] hfE Anlride] AE

o7 KAt}

om 1}
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Table 52. Mechanical characteristics of Mosidae powder

brown rice Dasik with

different addition ratio of mixed flower powder

Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
S1 D 12831.08+1904.14° 0.08+0.01 0.796 =0.008" 0.539+0.011° 6851.44+933.10° 5450.56 £ 746.48°
S2 16849.19+2572.94a 0.12+0.09 0.735+0.06" 0.484+0.020° 8170.86+1352.20° 6049.25+1378.57°
S3 6758.20+1274.48° 0.11+0.09 0.796 +0.020° 0.545+0.012° 3680.71+636.54d 2927.33+500.28"
S4 8565.49£928.78° 0.09+0.01 0.791+0.035 0.558+0.011° 4718.33+444.54° 3731.88+369.63°
S5 10970.63+3915.91° 0.29+0.06 0.674+0.030° 0.465+0.017d 5701.55+1811.01° 3433.06+464.91°

1) S1 : Mosidae powder brown rice Dasik with 0% mixed flower powder

S2 @ Mosidae powder brown rice Dasik
S3 @ Mosidae powder brown rice Dasik
S4 : Mosidae powder brown rice Dasik
S5 @ Mosidae powder brown rice Dasik

2) Mean®=SD
3) Values with different superscripts

Duncan's multiple rang test

with 5% mixed flower powder
with 10% mixed flower powder
with 15% mixed flower powder

with 20% mixed flower powder

within the column are significantly different at p<0.05 by

sHE AH7F ool dNbdR A Ads Table 53% vk FEEE, AW, 2IEAE
oAM= AlEZES] AL Apol 7k UEhA] efgtont A bRl A ke bl
T7hgel met oo s 2awd defo] SUM AE dehlodt. ol i TEe 2
WA ol v AWM & wuide] gl S vA Zlow skl FARS |y
AN e s AR,
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Table 53. Chemical composition of Mosidae powder brown rice Dasik with different
addition ratio of mixed flower powder

(g/100g)
Moisture Crude protein Crude lipid Crude ash
s1V 18.36+3.2379Y  360+1.11° 0.92+0.01" 0.69+0.27"°
S2 18.75%2.29 5.80+1.22% 0.87+0.02 0.75+0.12
S3 18.59+2.11 5.94+1.19% 0.82+0.02 0.78+0.13
S4 18.00%1.97 6.43+1.37° 0.78+0.01 0.81+0.22
S5 18.69%2.00 6.75+1.24° 0.80+0.01 0.80+0.11

1) S1 : Mosidae powder brown rice Dasik with 0% mixed flower powder

S2 @ Mosidae powder brown rice Dasik with 5% mixed flower powder

S3 @ Mosidae powder brown rice Dasik with 10% mixed flower powder

S4 @ Mosidae powder brown rice Dasik with 15% mixed flower powder

S5 @ Mosidae powder brown rice Dasik with 20% mixed flower powder

2) Mean®SD

3) Values with different superscripts within the column are significantly different at p<0.05 by Duncan's
multiple rang test

4) NS : Not significant
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10. BAIYE o] &3 BAIY A7 Ax W FAEA
7 AE 2 Wy
(1) A=

B oA Abgst WA (R, s S 2008 g A EHuLEA] F4l5ke] ARG O
o, BAY B (A FZAZHSE(F), A7 %, d) 20099 AiAF R AEY sHAHF
ks g9lete] AR AREET Age AU (AAADT(F), 9FH, IS, AFS E4
A

(B3, L, &) s ARS8kl
(2) BN 27] Az

A7 Aze AREsE AVERE 2SS 10AZE FJA] F 1ARE FF ES w3l roller mill (17
b, ARRE, )& ol gste] 23 ARtk o] 21 20 meshA (20 ARITIE WA, A
AFsAE, =)ol Ug] A7FRRE REEQTE 479 Alxe A7EE dib] Ae 1%, AT 10%,
£ 20%E #HUtetia, dulddEs Fste] A7bFel EAY 23S 247 0%, 1%, 2%, 4%=
A7b g 2Est £ AsE BZF Ad Ui & AL B HEeA ¥ e
25 X 25 X 25 cmE ¥ 20 A Aol 10 WAIF Fofl AlEE ARSI
Tk BAY 2% H7F #58 dElste] Alxd A" g 2 AJ22 v Table 54

o} gt

Table 54. Formulas for preparation of Sulgidduk with Mosidae powder

(mg/100g)
Ingredients
Rice flour ]\1)4 gvf]i&dgre Water Sugar Salt
AQY 300 0 60 30 3
Al 297 3 60 30 3
A2 294 6 60 30 3
A4 288 12 60 30 3

1)AQ: rice flour with Mosidae powder control.
A1l: rice flour with Mosidae powder 1%.
AZ2: rice flour with Mosidae powder 2%.
A4: rice flour with Mosidae powder 4%.
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(3) 23 54

EAY A7) BgEo 33EA(pasting property)= Rapid viscous analyzer (RVA
techmaster, Newport, Warriewood, Australia) & ©]&3}e] SAsA . 271+ 3.0 g =
F 25 mLE RVA 54 E canistero] Yl golg] 7} A A Y%= vortexingdt Tha 2

& AAsken,
(4) 8199 F2FF 57

TA o HrbeES 2Est (0%, 1%, 2%, 4%) A3 271" AR 2 g2 AAALSS
o gato] AN, ol 4% E7HY AFET|el "ol FEF47](Model DO-135,
Woo—ri Sci, Seoul, Korea) & °|&, 4% 7FE 7oz SH Y. 28 F> 105Tel
A 33 HbE SA3te] 1 FHAakS FEglth AR dAx A ¢ SHE FAR FEEES

T 4 okeel 2k,
x 100

(5) A% 57

EAY #9s Hrbste] Axst Arwel Ax 54 M (Colorimeter, CM—35004d,
Minolta, Tokyo, Japan)& A}g&3lo] WX (L, lightness), A% (a, redness), A% (b,
vellowness) #Oo% ZAIsIGlow, 72} Algd 33 vHy S74ste] 1 HAakS YERT o]
w ¥ 9 L, ast bk Zh7F 98.77, —0.237 —0.379] #kel Atk

(6) 27199 71A4 54 54

BAT $3e AAFE 2l Axd BAW 479 JAH B 53 Texture

Analyzer Model TA—XT2i, Stable Micro Systems, Godalming, England) & ©¢]&3}o =
Z

datglon, #4372 Table 29 2Tl TPA(Texture Profile Analysis) w415 &3to] 7}
A 79 7114 (Hardness), &4 (Adhesiveness), %A (Springiness), $3A
(Cohesiveness), A&/ (Gumminess), &/ (Chewiness) = Z2t7 S4 sttt

(7) #53AL

A 29 AFQGsty S 109e Agstel AP BAD wAY Bd g7t A
Ngel B FAQAE T ANSFET Wy 25 542 2 woge
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(8) SAA=

B Ao dojzxl RE =4 A= SAS Program(Statistical Analysis System, ver.
9.1)F °]&(Kim YC 2005)ste] 1 o8& ey, &4 Wi #AHEA (Analysis
of Variance, ANOVA)¥} AJ57Fe] Zfo] {5 Fetstr] $18F Duncan® tsH44

(Duncan's multiple range test)< a=0.052] FogFolA HAASS T
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. A3

(1) EA 27 5329 33

it

3

BAY A7) 53Ee 3t 54 Table 559 #&rh. HiF L (Peak viscosity)= EA T
w2 0% @7F Al 23.75 RVUR 7H 71 vebdal, BAY 22 4% H7F Al 19.62 RVU
E 4% ko]l 7 whA YEhd BEAIY 2 HUbe] SRS HudEe dasHe 4
W= yehy et A H % (Hold viscosity) & Break downs EAY] #3 H7isko] Fr}sh
TF 1 ko] TFAaskith Break downs @O YA S dvlstes #roE, EAG ¢ HUF
Fo] ZrbshiA del tigt Aol srolxi= Aoz vERT) Set backe TATH BT A
7hFol 0%Yw 21.34%%3 1, 2, 4% HA7F Y= A9 g 77 19.46%, 19.33%,
18.09% % F7tgo]l 7S 1 @& HAAsgith olZo® RHol A Eiels wm3hA
A ZI7F A Aoz AZEY. HEFEHE (Final viscosity) & EAT &3 H7igko] S71e
TH facts Adolen Fos AolE Bk BEA % H7F vlE&o] 0%Y W 90.5
8T Rem, 4% H7hre 89.00TC=E EAIH &% H7bgo] 71845 571 dolxlth
AL HAAAE, AFAE, setback U TINALES HT AT Tdsts AI7HS ZAU

W ARl SRS gasch

4
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Table 55. Pasting characteristics of rice flour with Mosidae powder

Variables AQY Al A2 A4
Peak viscosity(RVU) 237545477  20.30+0.64™™  20.25£1.06™  19.62+0.30"
Hold viscosity(RVU)  1347+£3.07°  11.54+0.06°  11.29+1.00°  10.83+0.13"

Break down(RVU) 10.28+2.51° 9.01+0.34 8.96+0.06" 8.90+0.04
Final viscosity(RVU)  34.81+566"  31.000.47"  30.63+0.64"  29.03+0.07°
Setback(RVU) 21.34£267°  1946+0.41°  19.33£0.35°  18.09+0.11°
Peak time(min) 9.78+0.08™Y  9.64+0.05 9.47+0.09 9.43+0.06
Pasting temp.(C) 90.58+1.23"  90.03+0.25 89.63+0.32  89.00+0.57

1)Refer to the Formulas for preparation of Sulgidduk with Mosidae powder

2)Mean=*SD.

3)Values with different superscripts within the column are significantly different at a=0.05

by Duncan's multiple range test.

4)NS: not significant

(2) 27199 +EFF

B e HUb

S0, 1, 2, 4%=% so] Az 4?4_7] w o)
22 40.

off ;o o] 40.564~41.30%= “EFRTE o] ¢

A7 et 4719t 40~41%9]

1L HellA e JOL ZFol 7k gl
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Table 56. Moisture contents of Sulgidduk with Mosidae powder

(unit : %)

Moisture contents

AOQY 40.88+0.312M¥
Al 40.54%0.19
A2 40.71+0.08
A4 41.30%0.52

1)Refer to the Formulas for preparation of Sulgidduk with Mosidae powder
2)Mean=*SD.
3)NS: not significant.

(3) 27199 =

BEAY #9450, 1, 2, 4% F7EsE A7|9 9 AwE S4% A= Table 57 WE AT
BAY B2 HrE A7i"e] WEE yYeidE Lk EAY B3 0% s Arzigo)
86.58% 714 =4 Yebgta, BAY B4 4%S H7eE A7i"eA 61.900.% 7FE A o

wow, BAY 9 Hrp]Eo] S7MEeE Lk 594 (p<0.05) 02 SolA s AEdS
Btk BAY 23] Hrbsro]l S7teErE WErk vobd A o o TRt

Table 57. Color value of Sulgidduk with Mosidae powder

L a b
AQY 86.58+0.27%% ~0.12+0,03% 6.14+0.21°
Al 72.16+10.49° —0.54+0.06" 14.79+0.23%
A2 67.89+0.57¢ —-0.92+0.04¢ 16.25+0.27¢
A4 61.90+0.25¢ —1.17+0.03¢ 16.76 +0.17°

1)Refer to the Formulas for preparation of Sulgidduk with Mosidae powder
2)Mean=*SD.
3)Values with different superscripts within the column are significantly different at

a=0.05 by Duncan's multiple range test.
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(4) 27199 7144 54

EAY S kst Alxzd Ar|H e VAA 54E 543 A3 Table 589 #lA]st
At A3A (hardness) 0% A7Fio] 329.23°0% 7F4 =& 7ke veldlow, 1% A7)
319.19, 2% H7bEo] 304.85, 4% H7bEo] 290.35% 0%>1%>2%>4% wO% EFs:
th o] EAIY o] AVRo RS wola wud ditbs A= 529 witolwt
I =7 F Stk F2d (adhesiveness) > EAIG] % Hrhgo] FUMESE FACE(p
<0.05) F&Aol AA= AFS ekt BAY 22E 0% A7Fsh TellA —20.275 YE
Wom, 4% H7rsk A7HE —7.105 YEro] EAIt % M7t FMEeE A4 o]
S7HEE & F Usith ©¥4 (springiness) & BAW #I-& 0% H7hsh A719e] 0.800.%
H7FE AL, 4% H7bsk Ad7]wo] 0.85% WEgH. EAIY +% el S E =4 o
Ebith 534 (cohesiveness) = 0% H7bo] 0.59%, EAIH &% 4% @7}3—8— 0.58%%
EAY 9 H7bEo] S7FEsE v dobglon {oJsh Aol Holx gtk HAA
(gumminess) > EAIt) 25 H7FsE A7|Ho] HA7bebA] o thxatel HlsjA ‘5%% BE=
Btk A3 (chewiness) W35 Hots o, BEAY 25 H7FsE A7]Ho] 0%2 vz
of nla w2 Ads HERilth

Table 58. Texture properties of Sulgidduk with Mosidae powder

AOY Al A2 A4
Hardness 329.234+28.90°  319.19%+48.33"  304.85+38.73" 290.35=10.89"
Adhesiveness ~ —20.27+3.18Y  —17.70+3.68™  —15.20%4.67" -7.10%4.55
Springiness 0.80%0.01" 0.82%0.04™ 0.84%0.04 0.85%0.05
Cohesiveness 0.59%0.02™" 0.59%0.00 0.58+0.01 0.58%+0.00

Gumminess 190.67+16.54° 170.99+6.37> 189.70+35.67*" 176.63+21.15"

Chewiness 162.08+41.99° 152.82+12.35% 145.77+8.85°  144.25+12.28"

1)Refer to the Formulas for preparation of Sulgidduk with Mosidae powder

2)Mean*SD.

3)Values with different superscripts within the column are significantly different at a=0.05 by
Duncan's multiple range test.

4)NS: not significant

(5) 27199 &AL

DAY B HUbES dElete] AxRe A" deHAMe] Ad= Table 594 #th.
(Color) & BAIt] B H7tgke] whE §23k Ao]E HAa, 1% EAt] A7 o] 5.71;



fhe Bl %‘E(Flavor)—o— EAG S H7Ee] W fofRk Aol Helow 4% A
& 24307 7P ok s Btk Y(Taste) o digh FrbelAs 1% H7kro] 4.71%

0
o Al e

e gElon, 49 WATE 357 AT Fol Mg we WAE wod Az
(Texture) & B0l S ehtn 429 AU $ue F7 2190 we %2 ug
& folHe AolE mYo

th AdEA el 7] 5% (Overall quality) s REAH 2 H7}eke
1% FA7hro] 5.299 HA4E ol 7MY £2 Ve Al
Ald) 7199 #sAAE EAY E8%S 1% J7Me o A & vk gk dl

S\ G A = s el s e v e
oM 7 2 BUEE Esken, ojBlo R & u EA) e Uil Aess FUke
ol va w2 A & eEE 1% HU7F o] vE AR Lol vls) nteEA s 4k
For s

Table 59. Sensory evaluation of Sulgidduk with Mosidae powder

Overall

Color Favor Taste Texture .
quality

AOY  6.00£1.41°% 5.71£1.38° 6.00£1.00° 5.71+£1.11"Y 6.43+0.79°
Al 5711095 4.00£2.00° 4.71+2.21* 5.00%1.29 5.29+1.11*
A2 457+1.13* 257+1.27° 4.29+1.25% 4431172  4.00*+1.73"

A4 3.57+t1.81"> 2.43+1.90° 3.57*t1.62° 4.14*1.68 3.00*+1.41°¢

1) Refer to the Formulas for preparation of Sulgidduk with Mosidae powder

2)Mean*SD.

3)Values with different superscripts within the column are significantly different at a=0.05
by Duncan's multiple range test.

4)NS: not significant
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11. EAREE H71 o BE d2F oo Aolad FH54

(1) A=

Az Holo] Alo]a Alzol AEF wEHE(AMA 7.87%, I 0.38%, T 13.70%)
(57) et Al - (Seoul, Korea) oA sty AFg8aia, X% (Seoul Milk Co., Seoul,
Korea), #1017 391 (Jenico Co., Seoul, Korea), &£E4 (Lotte Samkang Co., Cheonan,
Korea), 34 (Lotte Samkang Co., Cheonan, Korea), 2+ (Hanju Co., Ulsan, Korea),
¥ (Samyang Co., Seoul, Korea) 59 AME= EF AFHES AFESIY. Al#S Alx 3
A Ao A FdskSlarl, EAIY 282 (F) ol ZAZE-E (Gyeongkido, Korea) ol A Az 3
4 1Ax F9s Ale ol ARE-eRglth

(2) Ale1=Y Az

Az 5 dolo] Aloja= AIB(2003) 9 W& WHYslo] Azttt A= #o]o] Alo|AE
Hj gt B] &2 Table 60 YeEFHAT. thx++= ‘?:_1 7HERE ARG ow, EAIY) e Wb
T 100%E 71502 47019 AdFo tis] 22 99:1, 98:2, 96:4, 92:8 v &= A5+
a1, HF5E-S constant weight' &2 3}SIT}. ‘%L 2 AFg 2A(KV25G0, Kitchen Aid,
Benton Harbor, USA)& A}&-3}o] “17}%:1% HE3 RE AFx A5 2EYS B Y
Aol o A 22 60% AlTS ¥l A& (speed 1A 30x etk =9 <t
Z3} wige 22 WS Fov § ‘jr/‘] % (speed 5) oA 4% Z33Th U A
40%= 290l Yo EgstdA Hrbetglor, 302 &£%% o 29 vt Hol it
Al f19b 22 o r Zgtelglt. E3tet v A F 12 cm, o] 4.5 cmd 93 #
150 g A #H3g v5 7Y 308 Aol ods = 170T, o= 160Te 7]+
(FDO—-7102, Daeyung Bakery Machinery, Seoul, Korea) & AF&-3lo] G+t 8 3
olAE WMol FElsto] A 25TelA 1AIZF Bztsto] ZEjod@l wof go] 25ToA 3¢
At EAls AASAT

N

¢

it

|

—
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Table 60. Baking formula of yellow layer cake with Mosidae powder

(Unit : bakery percent)

Substitution levels (%)

Ingredients Control
1 2 4 8
Flour 100 99 98 96 92
Mosidae powder 0 1 2 4 8
Sugar 110 110 110 110 110
Whole egg 55 55 55 55 55
Non fat dry milk 8 8 8 8 8
Shortening 50 50 50 50 50
Salt 2 2 2 2 2
Baking powder 2 2 2 2 2
Water 72 72 72 72 72
Emulsifier 3 3 3 3 3

(3) 4% 54 9 W1 72 3

i)

K

Az dolo] Aolze ML= crust(ZEW) P crumb(HW) S E UFo] cruste IUE
crumb F#2 A3 thy FYE petridish(50%12 mm) ol ol A=A (CM-3500d,
Minolta, Tokyo, Japan)& AFE3lo] WE (L, Lightness) ZAME(a, Redness) 3% (b,
Yellowness) #k= 793tk olw] ARg3d 5 wke] L, a W bak> ZH7 95.90, —0.09,
—0.37°1% k. Aol=Z2 crumb M-S AbHoZ YER)Z] fEte] Ao|AE Ao 343
W)k o Alo] A9 TS 2.0xX2.0%x 2.0 cm®E A=23, YA E7Hd2H(DSC-H10, Sony,
Tokyo, Japan) & Ah&sto] &3t

EAY % H7F vjge] wE Alolal gAHe AolaE Aol 1AF FF ¥zt
Aol T+ F9 A ZF 2 cm AAME O ®E AE thS Texture analyzer (TA—XT2,
stable micro systems, Surrey, England) & ©]€3}o] TPA (Texture profile analysis) test
= AAEEE olw] 54 27 S = probe 10 mme 9% oo, deformations 30%,
test speedi= 1.0 mm/seco]tl. o]ZHEH Loz force—time curveZFH HE
(Hardness), ®3#A (Springiness), -5%34 (Cohesiveness), A2 (Gumminess), 23
(Chewiness) & 4t&3skith

o_>|:1~
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(6) FARAER S &2

FALAAE N #ZFE Aol A|EE vacuum tray freeze dryer(TD 6070K, Ilsin
Engineering, Seoul, Korea)°ld +% 4 ¥ 7x3 t5 SEM ion sputter
coater (E1030, Hitachi, Tokyo, Japan) &% gold—palladiums 60%7F IHHTH o= F
AFA AR 7 (S—3500N, Hitachi, Tokyo, Japan) 2% #<t 15 kV ZdoA 100M&E =
Jstl ok

B5P7ke AATS EAATARST A 1682 AUl B3 FA Q2F UK

2 e
= FAA 5 LR stojm AEA VIEEE BASES SRSt HUletalat sk 540
et H7b= 9% 713 HEHS AFSSEY] extreme bad 185 extreme good 98 7HA 7]
Z3leE St #eHAY HUF F52 B A A (Crust color), WHA (Crumb color), 31

(Flavor), =33 (Moistness), HE=2]% (Oftness) g HAAZH 7] % (Overall
acceptability) & & 67FA &FoIUAth A E& T v Ad2olA 1A w9 s v
3X 3X3 cm8 AVIE AE F IFEE o] AR HEE TR Zﬂo}oﬂ 2 13
& A Ao dotA AlFsiaitt. st Jie] AlRE FUIsE Fele EE Yks AT AEE

Bt sl
(1) BA £4
BE AYE 58 1% S9590m, 59 Fvhs SAS program(Ver, 8.12)& ol§3to] 2

AHEA (Analysis of variance, ANOVA) 3} Al57Fe] zto] %5 mketstr] €3 Duncan's
multiple range test® p<0.05%] oA FJ3F HAS 2AA s
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EA 2 H7F &) g AR golo] Alojae] EW (crust) ME W3 Table 61
I Ao WE@LID S JUbE e FARL Al & s A Hed, # ATolNE B
At 2% H7F vlgo] S-S AR WE L7 Fdow votA e A R
©° ™ (p<0.05), AME (agh) & FAE (bgh) = tix7¢l vlsto] At A7} vl&o] S7hekrs
FolHog Yolxle= AIFS BHITH(p<0.05). EAY o] H7F Hlgo] Aolme &Hw
(crumb) @] M E+= Table 62, A Fig. 169 YEF AT, Crumb® A

=
R
BAT BE A gl 3AEFE YEG ANEE FHO0R dopgor], FALE §9
1
-

Ao 72 F7FFAtH(p<0.05). Crumb® 918 AR A= BAIY B Hrlgo] F71s &= =
Aol HapA o7 ZSHA el B Aol E40 A o3t of T AAS 9] okgk
o ol AR golo] Aol AFx FHAFA Al upE BAY ko] Aato] WHalr)

A gk 2L oujshs Zow BAH REd AF Ayol ug §
ARG wolo] oA Huo] AL BAY ¥ ArtF] FALSEE ol G
Jejo mero] Uepdiul, ol WA ¥ue A7lo] /184S gluten 34 &3
BAEo] Bat O o]g L HAo] A= dolof AojAe R Frtel 4P
AoR o AR,

o to o
N
/NP

Table 61. Hunter's color values of yellow layer cake crust made with different
levels of Mosidae powder

Color value®

Groups
L a b
Control 57.93+1.882% 12.44+0.85° 22.27+1.63%
1% 56.51+1.56" 9.83+0.48" 21.04+1.31"
2% 58.62+0.38? 7.70+0.64° 22.80+0.27°
4% 57.62+0.89% 4.76+0.48¢ 20.98+0.49"
8% 55.77+0.65¢ 1.06+0.28° 19.83+0.41¢

U L: Lightness(100=white, O=black), a: Redness(+red, —green), b: Yellowness (+yellow, —blue)

? Mean=*S.D.

¥ Means with the same letter in the column are not significantly different by Duncan's multiple
range test at p<0.05.
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Table 62. Hunter's color values of yellow layer cake crumb made with different

levels of Mosidae powder

Color value”

Groups
L a b
Control 81.17+1.797% -0.37%0.50° 15.56+1.94°
1% 75.08+1.77° -5.20+0.23" 22.80+1.91°
2% 71.59+0.66° —7.88+0.06° 29.02+0.34"
4% 67.45%0.75" -9.44+0.19° 30.70%0.54
8% 60.77+0.71° -9.33+0.16¢ 30.42+0.61°

D1 Lightness (100=white, O=black), a: Redness (+red, —green), b: Yellowness (+yellow, —blue)
Y Mean=*S.D.
P Means with the same letter in the column are not significantly different by Duncan's multiple

range test at p<0.05.

—

i

g Control
| A
w5

Fig. 16. Color of yellow layer cake crumb made with different levels

of Mosidae powder.
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(2) d=% =olo Aolay =4 54

S
d

my >
_Qél

o By ol

r E

F A7 BlEo g ARG dolo] Alolae]l &4 W Table 63¢ AAIE vt
L AT AR EAY % HUF vjgo] FUbEsE Aolae] AR fe4 L
bl olek 22 AEe S7lhe Afad dd4E 2t 249 94?} g o] 3
9 FAY f3ket ¥ 29 Tl dFS wE Ao=E dSHrh. T3 Gumminess (£
Chewiness (N ¢7d) < FA T miz7kA 2 EAY £% A7) vj&o] S718eE {24
=71k tF (p<0.05). HEFH Springness (88 4) ¥ Cohesiveness (53 4d) ol A= RAIT
A7) vlgol g Fo Al HErt vEbA] gkt

N
s
u

ME (o ox Ix

mEHU

Table 63. Mechanical characteristics of yellow layer cake made with different
levels of Mosidae powder

Mosidae(%)

Variables
0 1 2 4 8

Hardness (g) 283.82£6.28V"%  293.14+33.01" 300.60£18.07"° 308.91£33.46° 482.57£48.24°

Springiness 0.90%0.06™? 0.85% 0.04™ 0.88+ 0.03™ 0.86+ 0.06™ 0.82+0.04™

Cohesiveness 0.52+0.01™ 0.49* 0.01™ 0.51+ 0.01™ 0.50+ 0.01™ 0.48+0.00™

Gumminess(g) 146.36£3.74"  14450%+13.58” 152.97+ 8.40" 155.06£15.38" 231.61%£24.56°

Chewiness (g) 131.71£9.25"°  12250*+13.61° 134.86% 9.57° 132.17%13.17° 190.75+30.23"

D Mean=*S.D.

? Means with the same letter in the row are not significantly different by Duncan's multiple range
test at p<0.05.

¥ NS: not significant.

(3) A= olo Aloj=a9 mAlTZ

TFAPAAA R A S o] gsto] BEAIY s H7F vEe wE Aola dHes #EI Ane
Fig. 17 Yt diz272F BAY &2 1% H7FtolA = air celle] /M7F Boka, o
¥t 719 air cello] YEFST WHH 2%, 4% 8% F7FolA = air cello]l 53 S
A8 A o] EqfFskA YERS T 2 Aol = BEAI 2% H7t H]?E_FO] 17}%} ’é%i
o] ¢kol F7tste] =Fde A4S W

jﬁ
_‘&
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vt

BSE1 11:59 000000 WD10.6mm 15._0k¥ x100 500um BSE1 11:53 000000 WD12.5mm 15.0kV¥ x100 500um

BSElL 12:06 000000 WD1l.8mm 15.0kV x100 500um BSE1l 12:13

Fig. 17. SEM(Scanning Electron Microscope, low vacuum X100) of
yellow layer cake made with different levels of Adenophora

remotiflora powder.
(4) A2 #Holo Aoz #FH7}

BAY e HrbFS dylsto] Alxs AR5 dolojAlo] e WA (Crust color), WH
Al (Crumb color), #1](Flavor), =% (Moistness), ¥ =22 (Softness), A A<l 7|3 %
(overall acceptability) o] tfste] TsHAME AAISE A= Table 64 YEFAATE AlolA
o]l AL wAY B HUlelA 92 tlF7UF 5.638 R MY =2 A4t yehy
3, BAY 2 1% H7F7F 450802 7 w2 JA4E BRI AlolA U g A4S
© B Ao EAIY 2 Aol mH FAAQ ¢y e, EAY 22 8% H7F7F
6.060% 71 =2 A4E BRAI, 277 4.252 7P w2 A4E UET ol BA
=% 5o gHMo] Fo]A U AMAY] VEEE £/ s AEES 3 Ao0FE Hod
Fujo] AL 89 HJMFIF 55602 7 =2 ALT gk, o]l BAY B
o] go] AlolA AFx Al 7T EE =Y F QS Ao=E AdHT Ao]al F53H9
ARy 2% H7I47F 55602 7HE w2 s YERIY. Aol a9

TS 2% H7FtolM zZHz: 5759 55607 7 w2 At

-]
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skt o]

o AnE Mo BRY © 29 FEO

o128 15He FAANET MY AT Aow AzhE,

Table 64. Sensory evaluation of yellow layer cake made with different levels of

Mosidae powder

EAY 28 H7PE A= golo] Al

. Overall
Groups Crust color Crumb color Flavor Moistness  Softness .
acceptability
Control 5.63+0.81Y%  4.25+1.00° 4.63+0.81° 5.13+1.02™% 4.75+1.18° 4.44+1.31°
1% 4.50+0.73° 4.56+0.89° 5.19+0.66™ 4.81+0.98" 5.00+£0.97  4.88+0.81%
2% 5.19+0.83"™  5.63+1.02" 5.13+0.96" 5.56+1.03" 5.75+0.77° 5.56+0.96"
4% 4.88+0.96™  4.94+1.06™ 4.94+0.77" 5.25+1.00% 4.56+0.96° 5.13+0.96™
8% 544+1.26®  6.06+t1.18" 5.56+1.26° 5.25+1.06" 556+0.96"  544+1.21°
D Mean*S.D.

? Means with the same letter in the column are not significantly different by Duncan's multiple range
test at p<0.05.
P NS: not significant.
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12. B @b &) mE BAY FRe FA B}

g3l wA

o =]
o R
SAZILAf AARE

A AYAT ABANE
A v g 0zM Y X E

7h As 8w
(1) F7 Az

RAY R3S Hrbe FHe AlxE Table 65 wiEwWlE kg o] Alzskdch Wi
100g= 12713 =l At} 2dF Este] 1023 7hd3t & niAE Ao 575 &
of AbgatlTh BAIY BEg o 712 ® 0, 0.5, 1.0, 1.5, 2.0% (w/w) H7}stA, &
AR & 55 Axd detadies 5 53] 2.0%(w/w)s 10mLe] S =5
Slell vrol A7 A F delA kgl ¢hH O 30wt s AASAH.
AAR o5 55 A st SRl 1023 &9 SLAS AAst] HF AF
Az} Sl

Table 65. Formula for Tofu with different levels of Mosidae powder

Soybean bean (g) MOSida?g)powder ﬁ?ii:g
Control” 100.0 — 2.0
Sample1? 99.5 0.5 2.0
Sample2” 99.0 1.0 2.0
Sample3" 98.5 1.5 2.0
Sample4” 98.0 2.0 2.0

DControl: Tofu with 0% Mosidae powder,

YSample 1: Tofu with 0.5% Mosidae powder,
‘V”Sample 2. Tofu with 1.0% Mosidae powder,
YSample 3: Tofu with 1.5% Mosidae powder,
YSample 4: Tofu with 2.0% Mosidae powder.

(2) A%

EAY B2 H7F FH A= spectrophotometer (CM—3500d, Minolta, Tokyo, Japan)
= AFg3Fo] Lak(lightness), agk(redness) % bak(yellowness) S =43tgow, Tt
L, a ¥ bzt 95.90, —0.09, —0.37°]31t}.

(3) 371
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HeB7he AEIGH A 167 Addsto] Tl g Akl #e4 FHeAE <
AstEs FHAIZ & HdZ stojw AdEA 0 Hs S8 AEE FASES sialth. Hrhst
1A sh= SA gk Bk 948 FHEWHE ARRsilt 7 AlEe deEe] 9fs] wEoixl
32+ TX}E FASFRoH, g Az thsk FHUF Fole AFE Sots AT F U ARE
H7Vet S SFiY. H7FEE2 A (color), ¥ (flavor), B(taste), Z217F(texture), AA A<l

AN
7]1_L(overall quality) = 3} T}
(4) 71448 &4

TAY B JHUE FHO JAF EAS dolr7] $8te] Texture analyser (TA—XT2i,
Stable Micro Systems, Surrey, England)E ©]83}] TPA (Texture profile analysis)
testE AAISAT 54 27U O Z prober= 10 mme YFFo]¢l e, deformation> 30%,
test speedi 1.0 mm/secol3lth. o]ZHE Aozl force vs time curveZHFE AXE

(hardness), $7%7%d (cohesiveness), ®d (springiness), #AA (gumminess), R34

fr

(chewiness) & At=3s}S )

(5) EAA
TR0 Aol P& A} SAS

variance, ANOVA) 3} A|87+] A}o]
multiple range test) & 2 A]&}o] p<O.

L2 13 (ver. 8.1)S ARS8l EAHEA (Analysis of
5 3ofstr] 918l Duncan® ¥ 9137 (Duncan's

5wz f9E AFH

Jo [K

o

. A3

J

T B oA A A e A= g & ARE dEo] FEskal
> AAAE 7hed shutolth. B AU (Adenophora remotifiora) < 74¥ $t
A AR =Z2ZN AG7HA BAE A& stvh, A7 sAEe g 284 AT
J ## inner beauty food #E&AT= Wl =8 A EAo|th wetA] 7 AT
oA AsbFaEo]l ek AEQD FHol inner beauty &Rl EAIY s
1.0, 1.5, 2.0% #7}3l] inner beauty foodZ A% ¥ FAEAS LolrH ot} A
I Lt agt> EAW B9 7RISl S ¢ 5 s yhdo|
(p<0.05). BAZ=H A7 A%, 84 N3N, A4 %
Fol ot HARA ) SRS EAY 2 HUbo

[e]
AT B 05% FAAFH u A g Az A4
o]

0% b

ot

27
= o o
O Ko off

kr >
|\ Ir
o
e 2 Jo My &y O o> oo mio

or

N
OE)E o
o
Flo
s
o o
- o N
1o
S~
ol 2

Al B9 0.5% A7b7 s stk A ZbE o)
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AMEZ4 A= Table 6601 AAE whgh o] Lgkst a@te BAIG] 22 b go] 718
I F 4% whde| bt S7H8FtH(p<0.05).

Table 66. Hunter's color values of Mosidae Tofu with different addition

ratio of Mosidae powder

L a b
Control” 89.91+0.05% —-0.25+0.01% 14.91+0.48°
Samplel? 70.51+0.11° —-3.67+0.05" 12.7+0.52¢
Sample2® 67.94+15.35° —~5.05+0.08° 18.06+0.31%
Sample3? 54.63+0.55¢ —4.64+0.05¢ 15.73+0.49°
Sample4” 48.93+0.83° —4.78+0.1¢ 18.35+0.36°

DControl: Tofu with 0% Mosidae powder,

YSample 1: Tofu with 0.5% Mosidae powder,
3)Sample 2. Tofu with 1.0% Mosidae powder,
YSample 3: Tofu with 1.5% Mosidae powder,
YSample 4: Tofu with 2.0% Mosidae powder.

(2) #5371

Table 672 EAIY 7} 559 e A 4ot #5 H7F A3 o
w4 0.5% (w/w) H7Feh 759 gF A0 AgE AAAQ] VS %

Table 67. Sensory evaluation of Mosidae Tofu with different addition ratio of

Mosidae powder

Color Taste Flavor Texture Over.all

quality
Control”  4.25+1.76™ 4.75+1.36* 3.67+1.23%°  45+1.0° 4.33+1.72%
Samplel? 5.08+1.31* 3.83+0.72" 3.42+1.24 3.92+1.44" 5.33+1.3°
Sample2”  5.0%1.65° 4.08%+1.16® 3.25+0.87  3.33+1.3" 4.42+1.56%
Sample3” 3.92+1.51®® 2.5%+1.09° 292+1.44 2.67+t0.89° 3.42+1.24%
Sample4”  3.5+1.93" 1.75+0.62° 2.5+1.73 2.25+1.29¢ 2.83+1.8°

DControl: Tofu with 0% Mosidae powder,

YSample 1: Tofu with 0.5% Mosidae powder,
‘V”Sample 2. Tofu with 1.0% Mosidae powder,
YSample 3: Tofu with 1.5% Mosidae powder,
YSample 4: Tofu with 2.0% Mosidae powder.
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(3) 7NA4 54

AT Al FAE 5 5

o}t

¥} (Table 68)

2454 2
Fobg o BT $314

GRS
o
T hu

Table 68. Mechanical characteristics of Mosidae Tofu with different addition ratio of

Mosidae powder

Hardness Adhesiveness  Springiness Chewiness Gumminess Cohesiveness
Controln 691.13+137.63" ~20.5+4.94° 0.68+0.1° 177.83542.02°  260.18+42.72° 0.46+0.02
SamplelZ) 834.93+141.37"  —29.13%£11.49" 0.69+0.2° 228.261+48.52°  327.23+56.52° 0.39+0.02"
SampleZ‘g> 975.73£62.69°  —41.30+12.76™  0.77£0.17° 285.55£59.32°  336.65+28.01° 0.38+0.02"
S 4) + a 4o = be + c . + b E1E 07+ b a4 (2bC
ample3 1104.97%170.76"°  —79.87+27.54 0.87+0.06 397.88+6.94 515.27+100.64 0.34+0.03
Sample4°) 2188.4+159.05° —116.27+20.15° 1.00+0.01°  514.35+101.37*  653.53+64.25% 0.30+0.01¢

DControl: Tofu with 0% Mosidae powder,

YSample 1: Tofu with 0.5% Mosidae powder,
3>Sample 2. Tofu with 1.0% Mosidae powder,
YSample 3: Tofu with 1.5% Mosidae powder,
YSample 4: Tofu with 2.0% Mosidae powder.
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13. BEAY 229 H7lrEdd e =03 Y (EAY 479 F4 54

A vt A8l Y BRAYE Vel 2EE w19 A F7F Skl v
20050 AAAT2S] 9.1%, 2018 +E= 14%E dolA 1HALS] (aging society) 7} o5
o, 21 £5X OECD=7F FelM 7H whanh, vzt A4 =919 86.7%7F 215 w8
dAgke] Aldel vk =3} (aging) & H|7FS Aol o= Jhsetal E7Hu| g x1g g o] AL
WA A SH A BE AL A RAEA R APu = FESH4 Aol 53], ng AL AL
of #¥ SAS HH o7} ofejA L A9 B wust A AHAYE o lvh IYEE =
o] AL oM E A, WAFHAN AL 93 A = ARAE NS Aedl, =
, v A A= Vsl HES ugAEe] gA AFAE ¢ e FHY AENde] 4

THEoe 4 otk ek 2 Ao s el 7 oR o] &3t £ Qs EAIYET
H(0, 5, 10, 15, 20%) = 28] H7lste] BAIY S Axste] 1 4 5A4S 3

rin

7h As 8w
(1) 378 Az
BAY B2 Y7k P Alxs mAY 22 37}

71+
o7 0~10% (w/w) 2.2 Table 692 wjan|&2 Axsdct. £33 QTS 100TCoA] 557
7F435ke] 7y A xS

N D
[N
L ilo
oQ
N
N
EN
-3
>
ofo
i,
uis!
o
aj
o

Table 69. Formula for Yang Gaeng with different levels of Mosidae powder

ilnd;ljeyurz(:;l powder (g) ?f;rd;??ga)r Sugar (g)
Control” 400 0 10 50
Sample1? 392 8 10 50
Sample2? 384 16 10 50
Sample3” 376 24 10 50
Sample4” 368 32 10 50
Sample5” 360 40 10 50

DControl: Yang gaeng with 0% Mosidae powder,
Z>Sample 1: Yang gaeng with 2% Mosidae powder,
)Sample : Yang gaeng with 4% Mosidae powder,
YSample 3: Yang gaeng with 6% Mosidae powder,
YSample 4: Yang gaeng with 8% Mosidae powder,
YSample 5: Yang gaeng with 10% Mosidae powder.

Q1 &=~ W N
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(2) A%

EAY Ea 2H7F ok M E = spectrophotometer (CM—3500d, Minolta, Tokyo, Japan)
= AFg3Fo] Lak(lightness), agk(redness) % bak(yellowness) S =43tgow, Tt
L, a ¥ bzt 95.90, —0.09, —0.37°]3lt}.

HeF 7 AFGSET A 159 Adsto] el g dRbAQl B4 FHeAE <
AstEs FHAIZ & HEZ stojw AdEA 0 s S8 AEE FASES sialth. Fohst
1A sh= SA gk Bk 94 FHEWHE ARkt 7 AlEe deie] 9s] wEoixl
37+ TX}E FASFRoH, g Az ik FHUF Fole AFE Sots AT F U ARE
H7bst == skalvh I‘ﬂﬂ%%% A (color), F(flavor), B(taste), A7 (texture), AA A<

(4) 7144 574

TAY B J7E kel TAA EAS dolr7] $18te] Texture analyser (TA—XT2i,
Stable Micro Systems, Surrey, England)E ©]83}] TPA (Texture profile analysis)
test= AAEATE =4 ZHOE proberx 10 mme dE3Fo| o, deformations 30%,
test speedi= 1.0 mm/seco]Rt}. o]ZHE Lo force vs time curveZHEH HE
(hardness), &3/ (cohesiveness), &4 (springiness), A (gumminess), NI

(chewiness) & AF=3FSI T},
(5) BAAE
oF78o] AdoA AL A= SAS T EZ I (ver. 8.1)S AFEsIe] FAFEA (Analysis of

variance, ANOVA) 3} AJ53Fe] zfo] f-F5 3t $13l Duncan® tH 34 (Duncan's
multiple range test)< AA]&}o] p<0.05 FFolA FoAAHS ASs9 T
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Table 70. Hunter's color values of Mosidae Yang Gaeng with different addition ratio

of Mosidae powder

L a b
Control" 37.87+1.0° 0.13+0.08° 2.53+0.49"
Sample1? 29.45+0.78" 2.35+0.27% 7.8%0.05°
Sample2? 28.22+0.45" 1.41+0.56° 6.67+£1.49°
Sample3” 28.78£2.73" 1.52+0.14" 7.39+0.3°
Sample4” 28.92+0.31" 2.45+0.68" 8.67+1.41°
Sample5” 26.81+0.8° 1.48+0.68° 7.74+1.43°

DControl: Yang gaeng with 0% Mosidae powder,
Z>Sample 1: Yang gaeng with 2% Mosidae powder,
)Sample Yang gaeng with 4% Mosidae powder,
YSample Yang gaeng with 6% Mosidae powder,
YSample Yang gaeng with 8% Mosidae powder,
9Sample Yang gaeng with 10% Mosidae powder.

Q1 &~ W N

(3) ¥

i

%71

s B7h= Table 710 AAJE vRel o] BAJT) % 6% 7 oF78o] Bk, A0 AZF Ank
4 WA BRAN FAHOE HO A4E Uenhgo
Table 71. Sensory evaluation of Mosidae Yang Gaeng with different addition ratio of

Mosidae powder

Taste Color Flavor Texture Over.all
quality
Control”  4.00+1.73Y  5.00+2.35" 2.56*0.50" 4.56+2.00"° 3.44+1.88°
Sample 19 4.44+2.01 4.78+1.64° 3.00£0.50"° 4.78+1.72 4.0£1.66™
Sample 2  5.11+1.83 6.33+1.41" 456+1.24° 5.11+1.17 5.11+1.27°
Sample 3¥ 5.78%E1.56 6.56+1.13° 4.56£0.73% 5.22+1.54 6.00£0.70?
Sample 4% 6.78+1.22 6.66+1.34° 5.56+0.23" 6.22+1.00 6.50£1.70%
Sample 5% 5.67+1.73 6.33+1.00® 4.11+1.17* 4.89+1.78  5.22+1.20°
DControl: Yang gaeng with 0% Mosidae powder,
2>Sample 1: Yang gaeng with 2% Mosidae powder,
‘V”Sample 2. Yang gaeng with 4% Mosidae powder,
'“Sample 3: Yang gaeng with 6% Mosidae powder,
5>Sample 4: Yang gaeng with 8% Mosidae powder,
6>Sample 5: Yang gaeng with 10% Mosidae powder.
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4) 7148 &4

Table 72 AAE w\E
2 ol on ey

Table 72. Mechanical characteristics of Mosidae Yang gaeng with different addition

ratio of Mosidae powder

Cohesiveness

Gumminess

Chewiness

0.79£0.03"

0.77+0.06"

0.57+0.07"

0.65+0.03"

0.54+0.2"

0.46+£0.04°

2125.83+192.1°

1909.14+100.25%

1628.06+£404.1"

1270.63+147.57

1169.32+205.68¢

1095.3+132.6¢

1978.09+195.64"

1570.14+66.79"

1380.07 £309.59"

1137.22+132.07

1058.69+202.83

Samples Hardness Adhesiveness Springiness
COI’ItI”OlD 3361+258.11° —-27.67+18.88" 0.84+0.05"
Samp1e12> 3279+203.37° —50.47+11.47° 0.93+0.01
Samp1e23> 3121.13+664.09° ~116.37+13.25 0.83+0.06
Samp1e34> 2775.8+499.11° ~112.47+26.15 0.9+0.0
Samp1e45> 1540.63%369.41° —136.7+17.3" 0.89+0.31
Sample56> 1383.8+133.61° —158.83+3.48° 0.9%+0.05
DControl: Yang gaeng with 0% Mosidae powder,
Z>Sample 1: Yang gaeng with 2% Mosidae powder,
)Sample 2. Yang gaeng with 4% Mosidae powder,
YSample 3: Yang gaeng with 6% Mosidae powder,
YSample 4: Yang gaeng with 8% Mosidae powder,
YSample 5: Yang gaeng with 10% Mosidae powder.
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BAYE o g3 v 8gm Adel Agw Ant =
vhEel A AEFY FAske] AT

(1) v (Z4v) Y Ax

Fhav Aol A= 19AR EbS o] 83k Fig. 199 22 34 92 Stock solution®] A|
Z3ke] 80T Wailel Rl oo %9 THITE £F Fig. 207 £ HHgo=
ng AXE A 2u9AY HAS A AT Zad AX] AxA] FllE A7t
RAT A2 BTk SRlejE st £ ARelA L5ARE Fob AR
Table 73¢] FASE A7} vEAZE A Xt Alxd Fav AT 0~12% (w/v) el @l
s AES EAUE ¥ thy 100ToA 10%3F A7tgste] Aol F sk 2] A7t
o AXE Azt 24 A2l FAEE Ve FARLY AU BAY HJ7F &
o] A H7MH]E&-2 Table 740 YerU Sl

(2) A%
AzH Zhv AZO] M= gpectrophotometer (CM—3500d, Minolta, Tokyo, Japan)=
AF&-3ke] Lk (lightness), agk(redness) % b#k(vellowness) S S743Ilon, W L,

a 2 bt 95.90, —0.09, —0.37°] 30t

(3) Hydroxyl radical scavenging activity (HRSA)

AzH ZAv A3Z°] Hydroxyl radical scavenging activitys b4 9 Wz e Wy o
2 At R A% SN activitysE S5t @& FHOERE HFHES A
o] IC50 b= AF=3FA T

(4) Superoxide radical scavenging activity (SRSA)
AzE ZAhH AXO superoxide radical scavenging activityt® A9 Wi 22 W o
2 AAst] FEEE FAE N activityE SASFY] 92 FHORHY HEAS #AdEt

o 1C50 #t= Al=3FS T
(5) B AL

BEAY H7F Zar vz i deg ke AEdd g 168 S Aste] Az
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4% QARES FANZ F HUR FoF ARA w5 54
CFARIA s B4 dE Boke TH HEe Agstn,
sl WEoln 3del 2AR EASHACW, @ Azel U@ Bt Fele

ATz ks A7 F tes ARE F7MetES st 3752 A (color), FF(flavor), BF
<

SHALNA e B 2
A S Kieldahl A4y, =AW Soxhlet 24, X3|+&

A48 30 e AOACH ol wel 5 a%lc,

v AZO] ofuAb A s BBt e @= UEd
CS63} CSPJ6, XA tfs] AAstth Az Z4v A A5 30 mgs 300 L9
32 FHFTFN Hd T 10% TCASHS 1:19 H&=2 Hristxy 10w3F 47
(12,000xG) 3t @dildS A AZh oo AWS AA7] 918 hexanes 1:18] H[&E=E

=
Arketel A4S el F 5E7 AR (12000%)E 33, FAH FAES ohv it ¥

= e Fav AE

AA B2 AFESAT olu| At BEAL A5+ 0.4pm9 filter2 o933 ¥ Amino Acid
Analyzer (Hitachi L—8900, Tokyo, Japan) & ©¢]&3slo] FA3}% ).

Preparation of frozen chicken foot

1
Thawing & remove blood(2hr, flowing water)
1
Preliminary heating (at the boiling point)
I
Rinsing of blood protein(flowing water)
I
Mixing (1 : 4 = preliminary boiled chicken feet : water)
I
Extraction(6 hr, 857C)
I
Chicken stock solution
I

Storage (=807C)

Fig. 19. Preparation process of chicken stock.
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Thawing of chicken stock solution(4L, 2hr, flowing water)

Addition with same amount distillled water of chicken stock(4L)
Mixing of Sub—materials(clhicken breast, spices etc.)
Heating over high helat (until boiling point)

Making a convecltion hole (center)

Heating on I(l)w heat (2hr)

Cooling (1hr, fllowing water)

Filtering(citton cloth)

Consonﬁe soup
Addition(rafN Mosidae)

Reheating(l(}O"C, 10min)

Final product

Fig. 20. Manufacturing process of consome soup with raw Mosidae.

Table 73. Compositions of sub—material for consome soup manufacturing

Weight or volume

Material

CS CSPJ
Albume Og 350g
Carrot 220g 220g
Celery 30g 30g
Chicken breast 1,500¢g 1,500¢g
Chicken feet stock solution 6L 6L
Distilled water 6L 6L
Garlic 70g 70g
Laurel leaf 1g 1g
Onion 450¢g 450¢g
Parsley flake 2g 2g
Raw Mosidae 100g 100g
Salt 20g 20g
Thyme 3g 3g
Tomato 500g 500g
Whole black pepper 7g 7g
Pineapple juice - 500mL
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Table 74. Recipe of consome soup(CS group) and consome soup
with pineapple juice(CSPJ group) in raw Mosidae

Consome soup(mL) Raw Mosidae addition(g)
CcsoV 100 —
CS3? 97 3
CcS6” 94 6
cso? 91 9
CS12” 88 12
CSPJO¥ 100 —
CSPJ3” 97 3
CSPJ6Y 94 6
CSpJ9? 91 9
CSPJ12'? 88 12
DCSO ¢ consome soup without Mosidae, 2CS3 : consome soup with 3% (w/v)

Mosidae, CS6 : consome soup with 6% (w/v) Mosidae, YCS9 : consome soup with
9% (w/v) Mosidae, CS12 : consome soup with 12% (w/v)Mosidae, %CSPJ

consome soup without Mosidae and pineapple juice, "CSPJ3 : consome soup with
3% (w/v) of Mosidae and pineapple juice, CSPJ6 : consome soup with 6% (w/v) of
Mosidae and pineapple juice, ”CSPJ9 : consome soup with 9% (w/v) of Mosidae and
pineapple juice, '”CSPJ12 : consome soup with 12% (w/v) of Mosidae and pineapple

juice.
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(8) AZAY 44

A H7F FA4w A2 pH SAHL dsgAtelA s ke vl T 7HA S AR
(CS6, CSPJ06)=S 77 50mL2 cornical tube°l] ¥o] 4C2} 25 C°ﬂ AstdaA 1Y H4
o7 zZ+ A89 pH, At%(acidity), B'%x(absorbance), YUWhAldt 2 TS A A5 WHEE
U] A

(7h) pH
2y Ao Aol ZAad Axol pH Wst= Ad A oA 2A]3F b WS b pH
meter (420A+, Orion, Boston, USA)E ©|&3lo] =434t}

h A=
A AFTAN WS o] AR 10mLE AEEtAAe Hskel €al o] 100mL
o SFFE 7hste] =233k v 0.1% (w/v) ﬂ]iz%ﬂﬂ‘i% A AJeko 7 oA o] Ao 32
o2 Wg w 744 AvE 0.1N NaOHS| AH|Fo 25 AMEE AAtsholth,

ZAaw Axo AXINA F LR W= UV spectrophotomer(UV—1201, Shimadzu,
Tokyo, Japan) & ©]€ 680nmel4 O.D(optical density) & =43t}

(BH) LutA A
A 54 TFYHE I (pour plate method) 0% A5 S5 om v &2 34
Lo g= 0.85%(w/v)2 A5 (saline) & AFESHYTH AFE3E A= EESHEIA
(plate count agar) = 37TCoA 243+ vjst & AP E HA=HS AlFst v cfu/mL®E XA

sheie.

(mh) a¥dt

I%5/d3t (gram negative) o] S Ay S 22 WHoE A om AFE-SE wl
A= EMB agar (eosin methylene blue agar) ® 37TColA 243+ wjerst v 254 FE S
A Aes Algske] Sl
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. A3
(1) A=

AZAE o]& EAIt7F H7kd 4w Ao gt M= 574 A= Table 75 ~ 6 9 Fig.
21 ~ 229} ok BAYZE H7lEA e Zam AZ(CS0) S FlofEnt Hrby Zav A
3 (CSPJ0) 9] M =(L, lightness) #t&] #tol= glol AL vlsdt 79 #= A5k
A% (redness) & YWEH & agke] A9 0 ~ 12%2] FFelAe s vugls o JPONH——
A7yeto] Axzd Fam A AFET(CSPD) A FRlefE FH7(CS) ol vlal] Az o=
2 AT s Jehggith FA L (vellowness) S UERE bgte] A% el Z At

oA 1 gro] Adld o okzk =gttt T 7R 9] A|EFA BE ARAUS Hrlke] =
H% of W Y A, HANTe FATE BE foFHor e AuE JErlh
ol BAY AEo dfxo] = pytochemicaldl Zg]#H|=A 313E, chlorophyll A% 5
o] &= WA HNbFQl o] Al vehdl Zlolgt o AXIY (Fig. 21 ~ 22)

Table 75. Hunter's colors value of consome soup in raw Mosidae

L a b
csoV 97.93+0.01°97 —-0.98+0.01° 4.41£0.02°
Cs3? 88.88+0.01° -0.34+0.01¢ 10.95%0.02"
Cs6” 86.10+0.03° —-0.26+0.01° 13.26+0.01°
Ccs9” 83.73%+0.02° -0.14+0.02° 15.35%0.02°
cs12” 77.23+0.02° —0.31%0.00° 20.18+0.02°

YCSO : consome soup without Mosidae, ?CS3 : consome soup with 3% (w/v) Mosidae, YCse
consome soup with 6% (w/v) Mosidae, YCS9 : consome soup with 9% (w/v) Mosidae, ®CS12 :
consome soup with 12% (w/v) Mosidae , “Mean+SD, ”Values with different superscripts within the

column are significantly different at a=0.05 by Duncan's multiple range test.
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Table 76. Hunter's color values of consome soup with pineapple juice in raw
Mosidae

L a b
CSPJOY 97.60+0.01%97 -0.33+0.01° 4.95+0.03%
CSpJ3? 89.45+0.03" 0.10+0.01¢ 12.53+0.01°
CSpPJ6® 82.53+0.01° 0.30+0.01°¢ 18.04+0.01°¢
CcSpyo? 80.14+0.01¢ 0.31+0.01° 20.25+0.07¢
CSPJ12¥ 76.23+0.01° 0.55+0.01° 22.95+0.02°

VCSPJO : consome soup without Mosidae and pineapple juice, YCSPJ3 : consome soup with 3% (w/v)
of Mosidae and pineapple juice, YCSPJ6 : consome soup with 6% (w/v) of Mosidae and pineapple
juice, YCSPJ9 : consome soup with 9% (w/v) of Mosidae and pineapple juice, CSPJ12 : consome
soup with 12%(w/v) of Mosidae and pineapple juice. YMean*SD, ?Values with different superscripts

within the column are significantly different at a=0.05 by Duncan's multiple range test.

Fig. 21. Photograph of consome soup with raw Adenopora remotiflora.

Fig. 22. Photograph of consome soup with raw Adenopora remotiflora and pineapple

juice.
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(2) Hydroxyl radical scavenging activity (HRSA)%} superoxide radical
scavenging activity (SRSA)

AEANE "7kl A Z3 Z4W A3Zo] o3 hydroxyl radical scavenging
activity (HRSA) ¢} superoxide radical scavenging activity (SRSA) 27} &l tjst Alg]
25 4T ddes Table 77 3 Zuh gRlofE FH7F Z4v A% AFI(CS) 9 A4
AEAI ] 7ol F7kghell wel HRSAS] ICse #kol At oz Frasts s YEhd
Aqow, WEAYE 12% H7Fe A5 (CS12) o A5 H7bebA @2 AF(CS0) Bk 1Cs #
ol F&7F ¢F 55% 7HAd 0.232 mg/mLe % = WErdith gl ES H7bste] Alx
o 24 Aol A9 HRSAY ICs) %+ 0.260 ~ 0.185 mg/mLS YERo] IRlof &
7ol oste] @FAkstA Aol 5438 T e & AU olodl EAIthe] HItEe] St
ol whet HAFA 0% ICso #hol Fraskes e eSO W, 16508 7HAFL TRl &
A7 AFE(CSTH) ol Blsf A o= sttt

Table 77. Hydroxyl radical scavenging activity(HRSA) and superoxide radical
scavenging activity (SRSA) of consome soups according to raw Mosidae addition
(Unit : IC50, mg/mL)

Superoxide radical

Hydroxyl radical

scavenging activity scavenging activity

cso” 0.514+0.043 0.630+0.056
Cs3? 0.365+0.012 0.351+0.016
Cs6” 0.284+0.001 0.283+0.003
Ccs9” 0.261+0.001 0.364+0.017
cs12” 0.232+0.005 0.299+0.012
CSPJ0OY 0.260+0.001 0.416+0.029
cspy3” 0.262+0.010 0.404+0.016
CSPJ6® 0.235+0.007 0.275+0.004
CspP19? 0.253+0.004 0.372+0.027
cspr12t? 0.185+0.002 0.276+0.016

YCSO : consome soup without Mosidae, CS3 : consome soup with 3% (w/v) Mosidae, *CS6 :
consome soup with 6% (w/v) Mosidae, VCS9 : consome soup with 9% (w/v) Mosidae, CS12 :
consome soup with 12% (w/v) Mosidae, CSPJ : consome soup without Mosidae and pineapple juice,
7CSPJ3 : consome soup with 3% (w/v) of Mosidae and pineapple juice, CSPJ6 : consome soup with
6% (w/v) of Mosidae and pineapple juice, YCSPJ9 : consome soup with 9% (w/v) of Mosidae and

pineapple juice, 9CSPJ12 : consome soup with 12% (w/v) of Mosidae and pineapple juice.
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(3) BEAA

0~12% SO 2 ARAYE H7iste] AxsE Z4v Ao fsh
78 ~ 799 YEFHSATE. CStel thd #FsAAF A3 T AoAM=
4,579 CS3, TujoAl= CS6, CS9 2 CS127F 4.439) 7F8 =& 7)

A AL A= Table
S6°] 5.43, "ro A=

for O

A §94 Aot §%1THTable 78). o)t AmAe A7ke] ol % %# ) o)
of AN 5 Qe FsAE Adets Az weHn o4 A¥E TR welst
H7Lek A Al HrF o= CS60] 5.149 FACRE 2 7|ZE #HS YeEsloH
9% o] HI7FsE A 7 %rF HAH R GolA = s YERTE ol FAv A
A7 7hest AEAY L] HUEFe] 6% (w/v) A& WEshs dder AbsE
Table 78. Sensory evaluation of consome soup in raw Mosidae
Color Taste Flavor Overall quality
csoY 443122307 4 144247 3.43+1.99" 3.71+1.80
C832> 5.00£1.00 4.57%1.40 4.29£1.50 4.86+1.68"
cs6? 5.43+0.98 4.42+1.27 4.43+1.13 5.14+1.57°
CcSo? 4.14+0.90 3.57+1.81 4.43+1.40 4.00+1.41%
C3125> 3.71%x1.68 3.50£1.78 4.43+1.27 3.65+1.80°

YCSO : consome soup without Mosidae, YCS3 : consome soup with 3% (w/v) Mosidae, YCS6
consome soup with 6% (w/v) Mosidae, YCS9 : consome soup with 9% (w/v) Mosidae, YCS12 :
consome soup with 12% (w/v) Mosidae , “Mean®SD, ”Values with different superscripts within the

column are significantly different at a=0.05 by Duncan's multiple range test.

Ao tet BEAA AE golo= 7‘1%17}%@8)94
o= ”F/l WsB7Ee 47HA FE BTl #9499 ApolE vEhdgieh AL o, Fv] 9l
AA AL Bl A B CSIP67} Hor w2 7|akgks I8l F WAz 7]

7F =Y AR CSPI9= A o &ul AAHQE 7L 4714 FEANA BF BlwF
| = skl sl E H7F FaE AZ AETLY] A gl Ee] gt o

Jo
1o
12

30 mH fols
1' fr rlo b

S HES f7)4ke] B AR R gelt Ful 59 migra s ke FA As
oA, AMAQ AF W T Artet worEn] o4 A% nedR W %
S Akl Az o A% AxFOR ST 5 U ARAUY 2P A&
(w 4%

ITHA 142 e
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Table 79. Sensory evaluation of consome soup with pineapple juice in raw Mosidae

Color Taste Flavor Overall quality
CcspyoY 2.67%1.50° 2.75+1.42° 2.58%£1.00° 2.92+1.38°
Ccspy3? 3.6711.44 3.00+1.41° 2.92+1.16° 3.4241.00°
CSPJ6” 5.50%1.78" 5.08+1.24" 5.25+1.06" 5.83%0.58"
Ccspy9¥ 5.33%1.37° 4.67+1.44 4.66+0.89™ 5.67+0.98"
CSPJ12” 4.67+0.98" 3.33%1.44° 3.83%£1.19° 4.58%0.79"

YCSPJO : consome soup without Mosidae and pineapple juice, “CSPJ3 : consome soup with
3% (w/v) of Mosidae and pineapple juice, YCSPJ6 : consome soup with 6% (w/v) of Mosidae and
pineapple juice, YCSPJ9 : consome soup with 9% (w/v) of Mosidae and pineapple juice, ”CSPJ12 :
consome soup with 12% (w/v) of Mosidae and pineapple juice. “Mean®SD, ”Values with different

superscripts within the column are significantly different at a=0.05 by Duncan's multiple range test.
(4) A&

o B7HF 4% CS6¥ CSPJ6 7 744l AlF ¥ A7
Ao st AW EE FA1s A= Table 804 2o}, X7 AFAME BrstES

% wro] zbzh 0.11% 0.1 g/100gl® FAiwW AZTHTE= uho
LR TE CS67F CSPIC] Ao A QubAd i fﬂa‘cﬂuoﬂﬁ epEshe, @A, A B
Z5 H7bste Alxd 24d AEQ CSPI6°] ¥ e Yeldth ol velofZe] 7
of mel FlefE Aol & Fo Fhwof XIEW T FEo] A EHeR AnE AzbE
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Table 80. General composition of consome soup with raw Mosidae

(Unit : g/100g)

Chicken stock cs6” CSPJ6”
Carbohydrate 0.00 0.79 0.84
Crude protein 0.11 2.601 2.82
Crude lipid 0.01 0.05 0.07

Y(CS6 : consome soup with 6% raw Mosidae, YCSPJ6 : consome soup with 6% raw Mosidae and

pineapple juice.
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(5) obvl:t ¥

N Nl

1225 G4, CS6 9 CSPI6 thet ofv|mal §aks w43 d¥b= Table 813 gt} A
1 A5 °ﬂ M= 1659 ofvAto] AEH O opnlAbe] T2 10.12mg/100go] . #
=¥ 167FA9 ofmxA Tk HE w2 s L‘rE}W obu] AR glutamic acid®
1.97mg/100go] gith. v ARA S H7lste] Axs Zav] AFEA CS6F CSPIGIA =
18%9 olmzAte] AEHNEY X7 AEGAoE HEHA A WAV S /3 ¥d
gtz gl2alo] AEHAULE ol Zav AZ Az Fo FARE HUbEHE FAR
o] Aol FEAGeR FEHAX Ao AAXIG. AdA A A A Ber 5t
= 207FA 9] ofu Al Tk Hl 18F 9] ofnliate] HEE A= FAw A2 opn|wmAtg R
2o AL 7hedo] Utk AL WSEhs Zloz oz S32 Hgd 9 Aol
o Addo] Zed Aor Alrdn. ARAUIE Hrbe 24 AZ(CS6) 9 vl S AR
A7F 7k 24w A2 (CSPI6) & AA A QL opm]ieqk 9heEe 249.658F 252.05 mg/100g
O F AL Aol7t flglem FeFo] M w2 obv|iAibS glutamic acid® 1 @EFo] Zhzt
36.987F 39.04% HA| ofw|:=Abe] 14.87 15.5%2 #]&S YeERSITE Glutamic acid:

¢

MSGE] A4 opn|Ate® 2% FoAes HEATWNS U= =4dolv Al = v
ofm|izAte ® # dEA ok B QIXEE e U] AR wet xole S S AAINE
FAhaw A3 Uks AR = ER A Uk AR O F glutamic acidE 2 A AzbE] B

- 240 -



Table 81. Composition of amino acid contents of consome soup with raw Mosidae

(Unit : mg/100g)

Amino acid Chicken stock Cs6" CSPJ6”
Aspartic acid (Asp) 0.51 17.63 18.71
Threonine (Thr) 0.71 12.87 12.88
Serine (Ser) 0.80 15.46 15.99
Glutamic acid (Glu) 1.97 36.98 39.04
Proline (Pro) 0.21 16.41 12.58
Glycine (Gly) 1.89 9.88 10.10
Alanine (Ala) 0.74 19.00 20.54
Cystein(Cys) 0.82 1.92 1.94
Valine (Val) 0.46 15.25 15.75
Methionine (Met) 0.16 9.00 8.66
Isoleusine (Ile) 0.24 10.01 10.73
Leusine (Leu) 0.60 16.06 16.25
Tyrosine (Tyr) - 3.64 3.90
Phenylalanine (Phe) - 2.75 2.94
Histidine (His) 0.23 14.76 14.44
Lysine (Lys) 0.58 21.87 21.93
Arginine (Arg) 0.07 23.36 22.77
Tryptophan (Trp) 0.13 2.80 2.90
Total amount 10.12 249.65 252.05

YCS6 : consome soup with 6% raw Mosidae, CSPJ6 : consome soup with 6% raw Mosidae and

pineapple juice.
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(6) pH

Mg 27kA] F4w AF(CS63 CSPI6) el thsh Add A3AS &3 pHe W3 A=
Fig. 233 #Zt} CS69 A$ %7] 092+ pHE ¢kabA<l 6.73, CSPI6S] -9 5.499] tha

< pHatE Btk 7 7HA9 AlF BF 4T9 25T AT oA AZAF7t S7He
= pHY #Aa&Ao] FreixA Yel o CSPJ6 Bt} CS67F BE AZ7|7HeA =8 pH
e Hth CSPI6S ¢ AFme wE pH#Ekel Aol= A2 gldw CS69 H$- 25T
Huhs 4T AG2ZolA Ao = pH gto] okt w2 AdE Bt o]de] diE v
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Fig. 23. The pH changes of consome soup(CS6) and consome
soup with pineapple juice(CSPJ6) in Mosidae at difference
storage temperature. (upper : 4C, bottom : 257TC)
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Skl o= FAlofZol FFE fFr]Ate] Abwo] Aite] FF
Z pHY Ao WMz AGUAF7 T4 wet (53
teblgith AbEE pHEE ke A3kE dehdths gl dwkdel Ao
Abo] A o] Z7bEEE Alnl Zrlels 24 AU gtk O AZLEoA w
52l 0.3029F 0.8649 A=S vehfo] m A= ASFKIe el

2
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Fig. 24. The acidity changes of consome soup(CS6) and
consome soup with pineapple juice(CSPJ6) in Mosidae at
difference storage temperature.(upper : 4C, bottom : 257T)
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(8) X

o Az AT ZF gBro Wil Fig. 250 YJERQTE 4T ARALTAE 8x
o] Z7F52 0.05 vk g wj$ ujekst i 25T AF Lo = A 14FE mj$ & =
o] W3lE yeERATE B2 A EAS Ha Qe ZaMAXe 8 SV uAEY A
S o3 MAF FUHE ulatE AR 25T ALLLoA gro ZF7} Zo] Frhe
AL Fau] A9 Ul*@%—"— AutA ol nAgEo] AYE T2 AZ4S Hu UdusE A
oujgl= Ao g FaWAZo] Aoy FERFANA W £ YEo] EA] HQd ARG
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Fig. 25. The absorbance changes of consome soup(CS6) and
consome soup with pineapple juice(CSPJ6) in Mosidae at
difference storage temperature.(upper : 4C, bottom : 257T)
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(9) AwvkAlE

v Ao oigt AnkAlre] WHs) MJ—S— Table 82 ~ 83% Zth A% 04xte] A5
CS6 ¥ CSPJ6 R 3 loge AwE dekdo] ta B2 vAES st e A=
Rt 25T ?%u 3% CS6% CSPJ6 B A 1del olw] AFE] #5718 7ol
H& 6 log ol w4E FAste] AFoEMO] 7RV stgE o] RajHit AEAS F
ARk AP AadE Yepdf A= ZEkAARE ojn] FajH ] WAl AebA vEbsk e R
o] AN % AF s vk QAT ojn] A|ZA o w I F QIS AL Eek AAE FA o
I AEs WEE 7 UGT Wb 4T A Ag Ao F7HEo] 25T vlgke] #gto
w4 A 71EEte] 6 log PR #he FAAW e =2 AdTE BT ol &
AWAZE o] AFES}F sh= FAolA F ok AR HAE Qta ks Ao = o]of st
sl A& o] ZArE]ojxjol 3 Ao w HIt

Table 82. Viable cell numbers of consome soup(CS) and consome soup
with pineapple juice (CSPJ) in Mosidae at 25T.

(Unit : cfu/mL)

Storage time(days) CS6 CSPJ6
0 1.85%x10° 4.80x10°
1 3.03x10° 2.15x107
2 3.35x10° 4.50%x10°
3 7.85%x10° 9.50x 10°
4 1.48%x10° 2.28 x10°

Table 83. Viable cell numbers of consome soup(CS) and consome soup with

pineapple juice (CSPJ) in Mosidae at 4TC.
(Unit : cfu/mL)

Storage time(days) CS6 CSPJ6
0 1.85x10° 4.80x10°
1 9.00x 10" 5.65x10°
2 2.20x10* 3.40x10°
3 5.25%10° 5.80x10*
4 3.12x10° 4.69x10°

— 245 -



(10) 282X

Zav iEi’J IS WEks Table 84 ~ 859 yEbd Stk A 0datel= CS6%}
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DA ARAL 109 AL A 19 olgel TBEHTo] B A TFEHTE 114
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Table 84. Gram negative cell numbers of consome soup(CS) and consome soup with
pineapple juice (CSPJ) in Mosidae at 25C.

(Unit : cfu/mL)

Storage time (days) CS6 CSPJ6
0 N/D N/D
1 7.50x10" N/D
2 4.00x10° 2.00x 10"
3 7.00%x10° 5.85x10°
4 9.00x 107 2.30x 10’

Table 85. Gram negative cell numbers of consome soup(CS) and consome soup with

pineapple juice (CSPJ) in Mosidae at 4TC.
(Unit : cfu/mL)

Storage time (days) CS6 CSPJ6
0 N/D N/D
1 N/D N/D
2 N/D N/D
3 N/D N/D
4 3.05x10" 1.00x107
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= Z7 9= =k ue/ml) = Zoglkwolt =k (ug/ml)
n-# 4} 16.20 +£1.35 30.22 +1.47
g==2¥E8 37.75 +2.02 30.91 +7.36
d =g olAdgelE f5.86 +8.42 33.32 +0.98
Hela 107.00 £2.11 35.40 +4.91
E 5.60 +0.51 27.42+43.44

o 37)e] W oz DPPH £2A%<S
wA el o)g Fast BHL 2L
AAS FAL Kwon 52 HHS o] &3
=

t}
4.0mle] 95%(v/v)el old 2F S skl APEAE A

)
_0|L
2
il
i)
i)
it
e ro
-
T
e
aw
(il
o
oo
ot
i)
i)
ik

oM e A ImlE AE el ¥

3Feict o] 9o 0.2mM DPPH &

RN

of 1.0mle Wil A2oA 3087 WEEA|ZI ¥ UV.isible spectrophotometer(UV-1601,
S517Tnmeoll Al 3 EE FAHAT dx7+v AlxE g4l

Shimadzu, Tokyo, Japan)$ ©]-&3}
SHTE o]&ste] FLI WHo Bt 2k Al
275 (%) ofEfe] A& o] &3te] ALkt
DPPH radical scavenging activity (%2)=(1-A/B) X 100
A Absorbance of sample,
B @ Absorbance of blank

;1?;
bt
4 £
i
2

| s Af gZ@Ql DPPH o

DPPH &A% vuwdt A= 3179 i3 29 ZAdrt. 285 & DPPH &2ATAAE
ERgE0] 71 mokon I ts FEE E2IE Foldloed FREYE FEEC] s uek
o n-S2t, FR2YE, dEolAHOIE, REE W B FIE FoA ZdE, ST oE
steF @ DPPH &A%< B3 43 588 BiEo] graoz te 235 st 945
EEsA=

[ 2]
DPPH glc]zr 2A% &4 (%)
n—5 A} 2.77 +£1.64
2=y E 0.49 4+0.30
g olqHelE 0.63 +0.10
HEel2 2.88 +0.30
= 3.40 +£0.35

A 3: Fekg RIAB Ao Wi Zevis @ Eeuols sk W3

Fets 25 AgLn, v 9 pH 7o wE F ZEuy ¢ SIgHwc= 3
o WEE £43 At d1r]9 ® 39 B AFARANA AFLE, FEESE L pHe #
Aol F ZeHwol=9] s F Tt ieol=9 g Wy gl

3l7] & 3olA, xae pH £HeH &S Hets BIES ondit Res RIE
o] pH &Aool AGHAAA vz FFS A3 oz vxa e pHE 5% 15%9 5%
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{ug/ml)
AZL= == pH A A7) 71
0« 7 2l
AA EA | AA e | AA A | AA 2R
= @= zole = = &= wolz @
4 5% e 6.67+0.34 | 28.81+5.40 | 6.13+0.08 | 26.38+0.98
3 6104000 | 25.33+0.491 5.7840.95 | 26.38+0.98
7 5.784+0.42 | 30,1943 44| 6.19+0.34 | 40 6140,49
15% o B 6.31+0.17 | 26.72+3.44 | 5.78+0.08 | 29.85+3.03
3 5.844+0.67 | 76.384+0.00 | 6.19+0.17 | 25.68+1.06
7 6.194+0.34 | 37.13+0.49 | 6.254+0.95 | 39.22+1.47
25 5% oz 6.67+0.34 | 28.81+5.40 | 6.13+0.08 | 26.38+0.08
3 6.19+0.00 | 25.33+0.49 | 5.84+0.34 | 26.38+1.96
7 5.784+0.42 | 30.19+3.44| 5.60+0.51 | 31.23+1.96
15% Bt 6.31+0.17 | 26.72+3.44 | 5.78+0.08 | 29.85+3.03
3 5.844+0.67 | 26.38+0.00 | 7.32+0.08 | 25.88+0.98
& 6.1940.34 | 37.13+0.49 ] 7.03+.17 | 32.62+3.93
A3 4: Reas BIE0 Ao wE DPPH £ 7% 3 W3}
Bere RILo AALRE % 9@ pH FAdd wE DPPH A7% W3lE 317 § 4
o} v}t AFAIANAME DPPH AA5L AAEIEA(pH 3) 3} FAFEILA(pH DolME
AR 7Y Foe ALY FEEFLA BAg] F53 FArAAY B3 SAEIEA
A= ARLT Y %o @A g o] DPPH 27 %50 e} ¢Fgkuh wkdoe] o 2o A=
H3l7E Ao vpElLbA] ekttt
[E 4]
ALz | F& pH A 27 7+
0« 7T &
DPPH 2tz 2A 84 (%) DFFH i)y A4 24 (%)
4 5% f == 49.77+0.12 E7.bh+1.42
2 42 3340.13 8. 094061
fi 3.27+0.85 —
15% f == 83.4240.79 Th.20+2.18
3 84 .654+0.84 7.664+0.25
fi 90.814+0.17 —
2b 5% o = 49.77+0.12 H7.bb+1.42
v
2 42.3340.13 7.6240.05
T 3.27+0.85 -
15% f == 83.4240.79 T2.204+1.04
3 84 B5+0.84 7.62+0.95
fi 00.814+0.17 -
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AR 5 Fag #3590 A4 & SOD FAEA] W3}

Bes #2859 AFdd wE SOD FAFEAd WwskeE 317 &% 59 vk A A oA
AeE, 2895 = % pHe @Agle] HAAYE HEtlSIth 49 A2 EolA = AR
pe 98

& Hof| ) AlstA vERE
[ 5]
ALz | & pH A 2] 71
0« il
Superoxide dismutase-like | Superoxide dismutase-like
activity(SOD-SA+=4d) activity(SOD-SA+274 ) (%)
(%)

4 B% o = 6.16+3.086 4.98+1.41

T
3 8.264+0.43 1.3041.47
fi 4.5940.49 3.01+1.63
15% = 6.04+0.09 3.284+0.14
3 11.014+1.69 3.664+1.43
fi 10.3543.00 3.0141.25
25 o% o 6.16+3.06 4.98+1.41
3 8.264+0.43 8.9240.98
7 4.5040.49 4.1340.99
15% o 6.041+0.09 3.2840.14
3 11.014+1.69 8.91+1.35
fi 10.35+3.00 8.884+1.14

A3 6. Heg RaLo A & s|=%A] & Z(hydroxyl radical) A7

S Brd 278 WEe A 57

= it =
5 % pHS #Agle] s|=EA gujd AAdde AT

[ 6]
AFZee| == pH i B P
0 74
=2 e == g

ZA = (%) ZAEA (%)

4 o = 9.40+2.55 61.36+1.07
T

3 = 61.36+3.21

fi - 67.42+1.07

15% oz 3.86+7.89 43.18+1.07
=

3 53.03+0.00

7 26.64+4.83 57.58+0.00

26 5% o= 9.40+2.565 61.36+1.07
ire

3 = 52 27+1.07

7 & 36.361+0.00

15% = 3.86+7.89 43.18+1.07
T

3 = 21.21+0.00

7 2b.64+4 .83 31.8240.00
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Aol o)t A4St @AS FAFSHY] 9k el B
27% AL Kwon 59 e ol&slth. =, 24 1l A
40mle] 95%(v/v)e] old &5 7hete] A& A Axsirh o &4 0.2mM DPPH &
of 1.0ml& i A2oA 3087 WAzl & UV, visible spectrophotometer(UV-1601,
Shimadzu, Tokyo, Japan)$ ©]-&3}<] 517nm°ﬂ/\1 FTHEE AU Uz AE gl
SHTE o]&ste] #d% WHoR FSL 7 A Ee Wi A @<l DPPH #d#
275 (%) ot A& o]&sto] ALlst ‘jr

DPPH radical scavenging (%) = (1-A/B) x 100

A Absorbance of sample, B : Absorbance of blank

Zrel DPPHE o|&3kgtu]zt
AR 1mlE A @] 2

T
_Cq

Al 10 2 Ao EAY FEEY & 240 &9

olzf o] 4aA o] AAS Edle] HEZHOE inner beauty foodd FAAREA EubAE
< MEdskal

1) 1¢-A

Ao Auj7IE, 2, 370€) 3Fe] phytochemical 3% DPPH 47158 B4 s}
. 178 | AW A%+ phytocemical $HHF £ 0 RA F LYHE, T Tt wol=
Fabals o 24 DPPH 27%< 7+7) 81.82 mg/g, 62.77mg/g 2 88.49% = Elytt). 2714
Al A= F EYHE, & Sy o= 9 DPPH &A% ZH7F 40.81 mg/g, 60.35
mg/g 2D 81.94%% LlEbwit). :m%% 2Age] Aees £ EYdE, F EHEeos ¥
DPPH A A5 Z+7; 88.68mg/g, 7748 mg/g 2 83.73% % el (& 1).

e 3719 f ZAUE inner beauty food A=A 2] HA Aulr|toz HA )

2) 2%+

3NE A BAUE AE2 o]&3te] 5 A9 THo=A Y9444 HTgAdd =
AP (X1), ZARAZHX2)o W& =(X1; 40-100TC, X2; 20-60+%-)-S x4 39 phytochemical
Gaksl 5 v EAS skt oju AREE A WS 2 H(full factorial design)

owE x2

t 001'

AR AR RO & EEHlEel vA= A2 A4 0001 3 0.00160190 0, F
o mAE FFL ZH7F 0.014 2 0.0388°] T DPPH &A% 0.043 2 0.0019]
Stk webA, phytochemical ol As AR G&FH o] Fow itssoAs FAMA
7}01 Yol Arh olATFE A Al il total regressi= & EYdE, T ST ]
=, DPPH Aﬂze 747} 0.0003, 0.0114, 0.00022 ¢ ¥& AFA S et A48 ¥
AAAE ‘%‘l%ﬁ‘?i{'r”‘jé(response surface methodology)& ©]-&3te] F 27 (5A 49
%k SAEE # Aol wEA HHxH1e e 7 9
o

o] uf 7}%—ilt 74z} 1007 AA3 g A=A

i
2
)
)

Nt
B
)
B
2 48 |

E 1 A AR E 9 AR ZE] E EHE s, FetE o= hEF
% DPPH &A% 54 A3
Temperature Time Total polyphenol Total flavonoid DPPH radical
() (min) contents(mg/g) contents(mg/g) scavenging
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activity (%)
-1(40) -1(20) 32.257+1.233 35.624+0.375 77.98+3.09
-1(40) 0(40) 55.830+1.572 41.163+2.991 87.30£1.12
-1(40) 1(60) 54.246+0.411 31.385+2.123 87.10£3.09
0(70) -1(20) 35.303+0.550 42.923+0.376 79.76+0.00
0(70) 0(40) 64.305+1.711 54.732+2.994 86.31+0.28
0(70) 1(60) 63.390+0.955 42.959+0.249 87.50£0.28
1(100) -1(20) 68.593+1.374 55.925+5.637 81.75%2.81
1(100) 0(40) 63.478+1.510 40.561+0.501 87.50+0.28
1(100) 1(60) 70.907+0.274 37.831+1.249 82.54+0.00

Al 2AE B AR nhE EE s, EFt ol

R
ot

2 DPPH 4

Factor FPolvpheno Flavonoid DFFH
F value P F F value Pr > F F value Pr > F
Temperature 10,77 {,0010 B 37 0.0141 3.69 0.0433
Time .85 0.0016 3,84 (0. 0388 21.76 < 0001

F 3. 98994 AR W FAAN ] wE ZY¥E, S8 e o= e @ DPPH A&

Ao] o] zprlals] AL A At

Farameter Estimate

olypheno Flavenoid DFFH
Intercept 09 .057778 o0.234111 87.368333
10107500 4.190833 -0, 100000

8.73141 -3.882833 2.044186
1¥X1 3.219333 -6.623167 -0,495000
1 -4 918875 -3.463750 -2.083730
-7.087917 -4 544157 -4, 267200

I 4 9AgH AR 9 AR mE EEdE, S o= 9 DPPH
75 oA A dA AjtE A
Regression Polvphenol Flavonoid DFFH
1".- F value | Pr > F |2 F value| Pr = F F: F value | Pr > F
Linear 0.6823 23.67 1] 0.3522 6.42 0.0127 | 0.4139 16,06 | 0.0004
Quadratic 0.0777 2.68 0.1091 | 0.2321 4.23 0.0408 | 0.2934 | 11.39 | §.0017
Cross 0.0621 4 28 0.0608 | 0.0863 3.14 0.1015 | 0.1381 10.72 | 0.0067

Total 0.8261 11,40 | 0.0003 | 0.6706 41.89 0.0114 | 0.8454 13.12 | 0.0002

F
[
¥
|

-
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3) 3¢l
NE A ZAHE 80TeNA 3583 A4 Hesd & 77 d, deE 9 1
& ol g3t FE3IAT. 82 FAF A A M (central compositedesign)el 2] 3}
o dF FEIAS VA AP gRoEAN FEIEXD, FEAMXZ) H &
T

[e]
=
(X1; 20-100C, X2; 1-9A1%}, X3:7-23(v/w) & zAste] BAsgu). 24

"W

(X3)ell st
A (S A A)ZA phytochemlcal Shak rbal ek elastase A& A, tyrosinase A EHA S
S AN, A5 F2O A4z dYA-29 PAS ol suH NEAE 77
1.002 AR A 59 20 23 ml/ge Svin]E&EA 315TC2 2ol 444
1 FEIE FAAY
® L AdFFEsAdAe EAY FE2REXD, FEAHX2) 2 &b &
Independent wvariables Svmbol Levels
-2 -1 0 1 2
Water extractlion temperaturel( C) M 30 45 60 i+ a0
Water extraction timelhr) 2 1 3 b ] 9
Rario of solvent of sample(ml/g 2 7 11 15 15 23
E 6. dFFEaAAAY EAY FE2EXD, FEAX2) 2 &rulE& (X3 wE
Zel¥E, S o= ¥ ¥ DPPH 275 548 2%
Experiment [X; L) RE Total Total flavonoid DPFFH radical
number polvphenol contentsi(mg/g) sCavenging
contents{mg/g activity(%h)
1 -1 -11] -1 9. 8540 80 0. 49,3013 37
2 1 -1 | -1 9.66+0 43 0, AT . F1+2 A3
3 w4, 1 . 0.95+0.33 0 00.16+2.11
4 1 1 =1 7,31+1 18 0,08 89.76+2 95
D -1 =1 1 13.24+3.36 1.5 02.84+0 34
6 1 -1 | 13.77=3 b2 0,380 48 02.36+1 hb
7 =1 1 1 13,363 41 1.61£0.74 88.07+4 .78
g 1 1 1 14,082 96 0.19+0.12 03.94+0 14
2 -2 0 0 13.49%0.04 0.23+0.17 89.96+0 14
10 2 0 £ 12,20+1.39 1.07+0. 56 51.651+3.09
11 0 =2 0 11.93%2 b6 0,880 38 89.17+1.56
12 [ 2 0 12.56%1_b7 0.60x0. 43 02.06+0.56
13 0 0 -2 n,96+0, 84 1.39+0.05 85,69+0 b6
14 [ 0 2 14 864 b6 1.23x0.06 03.0410.70
15 b 0 0 13.20%0.02 1.07x0 68 92.0b+0 28
16 [ 0 0 12.78+1_22 0,9 =070 02.74+1.,bb
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R 7. 4FFETAAAY ZAY FE2EXD, FEANKX2) P &u & (X3 wE
9, Eetr o= % ¥ DPPH 475 484 2%

Factor polyphencl flavenoid DFFH
F value | Pr >F | F value| Pr >F | F value | PFr > F
Water 102.91 0. 2682 0.89 0,4872 0.09 284
extractlon temperaturel T)

Water B3.b4 ).5732 0.11 0.9785 .63 0.0012
extraction time

atio of solvent of T 0001 19.65 0001 7.81 0.0004
csamplelml/g

S v & (X3)el wE

Parameter Estimate
Polvphenol Flavonoi DFFH
Intercept bo, 085469 3.291250 87.228120
L =2 015844 0.287344 0. 422187
5 -0 . 686306 —(}. 230468 5.343438
. 3 -21.214969 -1.349344 6.623437
RO -0 . 158250 -0.399375 -(.3958125
oy -2 .352313 0.102563 0.545625
RELAE -0, 827500 -0, 295870 -0, 447600
el 3.466563 -1. 406063 0,.920625
e ia 2.363438 0.091813 -10. 760625
277875 2.724938 -0, 896250

YWater extraction temperature
“Water extraction time

“Ratio of solvent of sample

9 dFEFEaAdAY EAY FE2E(XD, FEAX2) F2 Eviu]&(X3)dl wE

s FETALS F2L5T)AA 9] 3714 A 29do2A s nXl), FEAX2)
2 &Rl & (X3)el diste] & &t 4

(X1; 20-100%, X2; 3-30A1%k, X3; 7-23(v/w)) <= &=
&

]
=
Sty APAA 2 BAMYe 95 FEeEd FARAL owe FE9 FARAL of
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Regression Palyphenol Flavonoid DFFH

R F value| Pr > F |p? F value | Pr > F [p? F value |[Pr > F
Linear 0.8291 | 67.25 | <0001 | 0.4649 | 18.26 | <0001 | 0.3956 | 7.36 | 0.0014
Quadratic 0.0095 4,82 0,0099 | 0,3241 | 12,74 | <,0001] 0.0024] 0,05 | 0.9846

.\
]
-3

J30

Total regr 24 .59 : 0001 | 0.81

gt 8 0001
=(&)E = 77.8%, &V &2 16.2ml/g, FF A7 29.94] 1ko] Atk

F
F
p—
-

Cross PIr oduct U,

0.1946 | 0.0243 0.96 0.430€
)

.\
'=_'>

]

0 =
[%5] o
I

[T

[

Kl

M,

83

10, BeFE2 A wAY £ EXD), £ &(X2) D FEZAHXI)
RSERSE!

Independent variables Svmbo | Levels

e

Etanol concentration(%) X 20 40 60 80 100

Ratio of solvent of sample(ml/g} Yo T 11 15 19 23

x]

Etanol extraction timelhr) e 6 12 128 24 30

% 1L deEEsFETAANAe] ZEAY vl m(X1), v &(X2) ¥ FEFAZHX3) v}
2 Zy9E, S8y o= stk @ DPPH &A% =3 A3

ut

Tetal polyphenol Total flavonoid DFFH radical

3

Experiment X1 X2
number contents(mg/g) contentsimg/g) scavenging

1 =1 -1 =1 10,47 0,03 1.61£0.14 87.358+6.61
2 1 =1 = 7.18+1 18 3.31x0.0 83.84+1 97
3 =l 1 =1 16,17x0,06 1.07=0,53 83.24+0.84

1 1 1 =1, 12.41+1.07 2.99£0.3 g7.12£0.42

o =T =] 1 10.01+0.04 1.35+0.04 88 772 67
B 1 -1 1 §.42+1.96 3.47+0,10 00.85+3.94
7 -1 1 1 13 472 42 0.18+0,12 91.464+2 81

(%]
-]
i}
.
]
o]
Al
(]
C
I
o [
=1
1
L]
=
e
3
|
3
£

3
|
]
-}
'
(1= ]
=
|
=
du}
]
3
[T ]
e}
(]
[y}
It
{ i)
()
5]

F
4

|
H
[
[}
C

10 2 0 0 3.661£0.01 2.6710.30 66,60 0,56
11 0 =2 ) 5.01+1,16 2.06x0.28 87.48x+4.78
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E 12, N BEFETAHAAY ZAY SrEmXD, SHH&(X2) 2 FEAHXI
wol= g 9 DPPH 47% 24 A

Factor Folvphenol Flavonoid DFFH

F value Pr > F F value Pr>F F value Pr>F

Ethanol concentration(%) 6. 87 0.0010 16,72 <. 0001 3.8 0.021

Ratio of seolvent of 27 .83 <.0001 6o.32 <. 0001 0.76 0.0634
samplel(ml/g)

Ethanol extraction timelhr 0.62 .65 0.51 0.7292 0.0% 0.0844

YEthanol concent ration

“Ratio of solvent of sample

2 Ratio of solvent of sample

”
i 5

e 2

Berzegole) wAY SulEEXD, S EX2) 2 FEABXI o
wol= g 9 DPPH 47)%2] ol Ahehaal 715414 4 o)

= v =
2 Z99E, 2} 4 0]
Farameter Estimate
Polyphenol Flavonoid DFFH
Intercept 27.830281 11489935 94 471663
! -8.494938 4,133313 -2 068438
- 2 -20.642938 -8 542620 1.782813
w3 2286000 0.420125 -0,043437
X -5, 004500 -1, 123813 -3.464376
Ko+ Xy 3.359500 -2 .266625 —0.210625
et 4.475313 2.734000 -0, 447500
. 2. 726200 0. 718750 -0.639373
X -1.70b6125 -0.211250 -0,360625
R 0.430000 -0, 436438 -0,360825

YEthanol concent ration
“Ratio of solvent of sample

“Ratio of solvent of sample
et FEF A EAY &5 =(XD), SvH&(X2) & FEA7HX3)el u}

% 2 DPPH 4759 olxvia g3 49dw A

HEee FEAL Jdeed FEaA 22 21 A2@E5T)dAA Y 37HA 28 8.9le
24 e aXD), FE2AHX2) 2 Eriu]&(X3)el tiste] 5E(X1;20-100%, X2; 3-304] 7T,



Quadratic 0.1431 =
Cross product | 0.0155 . C 0 2.99 C 0.0083

Total regress | 0.8725 | 1

X3; 7T-23(v/w))& A3l &4

Independent variables Symbol Levels

Metanol concentration(%) R 20 40 50 30

Ratio of solvent of sample(ml/g) R / 11 1z 19

= L

Metanol extraction time(hr) R 6 12 18 24

|
2 ZodE, 29 steF 9 DPPH 2A% =X A3}

G FE AN BAIY & (X)), &iH]&(X2) B FEAIZHX3)e w
Hol=

Experiment |X%; Ma M Total Total DFPH radica
number polyphenol flavonoid scavenging

y act1vity
contents(mg/g contentsimg/g

1 -1 -1 | -1 11.62+0.33 1.22+0.01 B86.08%5h

2 1 -1 | -1 11.92+0.65 2.44+0.06 93.04%1

3 -1 1 -1 19.44+0.08 1.00+0.02 83.74%0

4 1 1 -1 16.42+0.04 1.6110.21 04 634

b -1 =] 1 10,16+3.23 1.46+0.40 90.16 =0

i 1 -1 1 11.86+0.01 2.43+0.29 96,620

fi -1 1 1 15,04+4 .68 1.31+£0.07 81.16+4

2 1 1 1 15.81+0.81 1.46+0.72 93.24+3

9 -2 0 0 0.22+0.11 B8.77%3

10 2 0 0 3.56+0.21 88.97%1

11 C -2 0 3.641+0.01 87.08%1

12 0 2 0 1.21+0.14 893.740

13 0 0 -2 0.08+0 .47 94.73+1

14 C 0 a 0.91+£0,53 895.33x1
16 0 ) 0 0.74+0.02
16 C 0 0 16.01+0.46 1.87+0.56

Y Methanol concent ration
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2 Ratio of solvent of sample

¥ Methanol extraction time

B 17 egEFE34d0A9 EAY &rfs (XD, &riv]&(X2) 2 FEAZHXI)l o
£ Zelds, Foueols $ U DPPH £7% B4R 4%
Factor Polvphenol Flavonoid DFFH
F value Pr = F F value Pr >F | Fvalue| Pr =F
Methanol concentration(%) 2.81 1.68 0.1901 3.01 0.0401
Ratio of solvent of 73.13 27.73 <.0001 4.14 0.0115
sample(ml/g)
Methanel extraction time(hr) 1.06 0_4064 0.04 0.9975 1.78 0.1694

E 18 WEesFET 4ol EAY e (X1), &ru&(X2) B FEFAIZHXI)l w
£ ZY9E, Pl g3 9 DPPH &7 59 o) xuhas] #3444 4 v
Parameter Estimate
po lyphenol flavenoid DFFH

Intercept 60 .8785844 3.667969 82.683125
o U 0.460156 3.104751 1.050000
R =27 951281 -11. 730906 1.260625
t;3' -2 .703781 0.122781 0,304375
X*X -4,924437 0.650750 -0 870695
oy -2 . B5T938 -2.041438 -1,303750
X 7.668500 7.862375 -0,485625
Xa#X 2 776437 -0, 374813 0.087500
R -0, 150562 -0, 144437 -1.453750
et -0,945188 -0, 399372 (. 670000

YMethanol concent ration
“Ratio of solvent of sample

“Methanol extraction time
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Regression FPolvphenol Flavenoid DFFH

r_f F value | Pr > F r_f F value | Pr > F Rf F value
Linear 0.7684 | 91.11 <. 0001 | 0.5236| 27.02 <. 0001 | 0.2263 1.12
Quadratic 0.162 19.21 <, 0001 | 0.3267 | 16.86 | <.0001 | 0.2104 3.92
Cross product | 00,0077 .92 0.1945 | 0.0077 0.4 0.7563 | 0.16b3 2,83
Total regress| 0,5382 37.08 0.4483 | 0.8579 14.76 <, 000 0,897 3.62
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