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New Processed food development for cucumber

to lead consumer's need and creation of value added
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SUMMARY

1. Subject
Creation a market for cucumber and invention of new processed food for getting

incidental benefit.

II. The purpose of research development and necessity for the subject.

Cucumber preferred by people worldwide haven't been developed because of its problem with
processing though it has many advantages for our health. Also it is not stable income because
it has low storability and big gab between season and season in its prices. Therefore, we want
to make our agricultural products more valuable, farm growing cucumber get more income and

customer with high preference satisfied with development of cucumber processed food.

II. Content of the study and range
1. Establishment of condition of material preparation for cucumber processed food.
2. Establishment of condition of making cucumber extract
3. Development of new processed food has stronger cucumber functionality
- Development of cucumber drink with low alcohol
- Development of dried cucumber
- Development of functional cucumber jam with low sugar.

4. Investigation physiological activation of cucumber processed food and its quality

IV. Result of the study

Establishment of manufacturing technology for cucumber extract with being enzyme
can be used cucumber processed food.

Development of 5 kinds cucumber drinks with low alcohol through propering mixture
cucumber drink with various sources.

Establishment of maxing ratio for dried cucumber and condition of drying.
Establishment of best maxing ratio and kind of sugar

Establishment of manufacturing technology for cucumber jam with low sugar by

adding Functional Materials



V. Result of the study and application of the result
- Creation of new market and making higher value product, and making farm getting stable

income by invention of new processed food with cucumber.

- Provision scientific basis of functionality of cucumber processed food by proving

scientifically of functionality of cucumber.

- Expectation of other various fields of industry like cosmetics, food and natural coloring by

development of extraction the active ingredient.
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oy 20 20 25 25 30 30 30
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7 100 100 100 100 100 100 100
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- A 18834

A

1. 209 QML 5 % SEed FF 24
2

7h Ro0le EE22Y FF
2ole] FR2HLE 29] 10 g& AE38l4 acetone : methannl (1 : 1, v/v) EFE&NE 7}
homogenizer®= w}ste] 5C oA 247+ = =
29l petroleum ether®} 10% NaClglo =z B 2

3o 0.2 um membrane filter2 o3 FEA83d. F= AFHALS UV-vis
Spectrophtometer(Shimadzu UV 1240, Japan)S ©|&3}e] 634, 663nm= SFE=E 543}
gow, et g2 A oste] FRRE] FEE
Chlorophyll a(mg/L)=12.72 OD 663-2.58 OD 645
Chlorophyll b(mg/L)=22.88 OD 645-5.50 OD 663
Total Chlorophyll a(mg/L)= 7.22 OD 663+ 20.3 OD 645

A ot A
i
_?L
o

[
ol
ol
2
=
=

tdl7] Qolef A eolo e thet Fr=d FF Table 29 ¢t

Table 8. Chlorophyll contents in cucunber extract by acetone

(mg %)

Chlorophyll a Chlorophyll b Total Chlorophyll
Dadegi 21.77 9.45 24.78
Chichung 24.53 10.24 21.23

U, AZ7|7be e 2299 IFEH

SRaFo FF A7t e Wsrt ek F vdr] 5] A AFHd T SRR
o] ko] 21.77 mgkolA oyt A 109 o]FdE 3.27Tmgw= F43 #Harde 7
How, HH Lol H23 ARE Yrhde] AA %7] 27.33mgrlw T EREI
A FA o] ty] 2old Hste] HAe] Aifo] JRAIA O RE uwlg- XS SO
A7 109 o]FollE 3.26mgho . FetE A HYTh o9 e
FFS v A, qFEte] AFed o] & A9 A AALEE 9T AT A H oo ¥R

]

on

o

kg
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<Fig. 7> Change of the Chlorophyll contents in Dadegi cucumber extract by acetone
during 10days storage

Chl a: Chlorophyll a

Chl b: Chlorophyll b

Total Chl : Total Chlorophyll

D: Dadegi

C: Chichung
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<Fig. 8> Change of the Chlorophyll contents in Chichung cucumber extract by acetone
during 10days storage

Chl a: Chlorophyll a

Chl b: Chlorophyll b

Total Chl : Total Chlorophyll

C: Chichung
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Table 9. The yield of cucumber extract by different solvents
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<Fig. 10> Cucumber extract by different method
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Table 10. The Color Index of cucumber wine

L a b
Water-Ex 6522 + 055° 292 + 0.03° 1869 + 0.20°
EtOH-Ex 60.64 + 0.58° 314 + 0.18° 1780 + 0.14°
Acetone-Ex 64.63 + 0.98° 285 + 0.15° 1851 + 0.27°
Enz-treated 63.04 = 0.27° 235 £ 0.02° 1546 + 0.13°

Dfferent letters are significantly different at p<0.05.

o FE2UY 2 FE8vd wE oFEEY AY2A WUt

oole] gul FEEI T 22U GaAd 9§ F3

i
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ot
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il
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_%ﬁ_l‘

SFFEEY F dle IFF 542 AOACY Folin-Denis®H(2)&

FE= 0.1mll 2% NaxCOs 2.0m @il 2337F Ao A

S 0.2m0 7Fskar =3tele] A2odA 308 A X% v

750mol A SF == SA3FA T} querceting mg/mle] FEE FZA3 §, TS ZAA o] A
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= 338 =g,

ol

=2 = R
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S 7HA AL 9le] XA o] FAkstol gt ?‘z}*&é}xﬂi dH A Ar kst A1 Sl A &
= = shekEe] S kst avhebs WA e 4741(12)7} 7] witol] & wEA 3eE o
o] Bt} & FFo] kst a9 9ot
Qo] FEWHA e FEYdlE FFS 5HT A% Fig. 53 #sth bdl7] 209 =
FZdo FZo s S 318.61 mg/100 mL oo, oghe 3= 874.43 mg/100
mL, oME FEF4 580 mg/100 mLelA v FES AT axAel o3 FEFHe
166.38 mg/100 mLolglth. ®=3 HAH colo] F=29 FTHlw % EHT odehas FE=E0
887.32 mg/100 mLE 7Hg #=kom, tul7] Qolof fAbgh Aaks HAth | webA & AF

M= dergR  FEshe Yol 7P A AS AlAela Ak olgfg AR FUIAE
&, 50% ole& 2 100% esE FE53 45 = FE=0d4 TEYAE FFe] M =
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<Fig. 11> Total polyphenol contents of cucumber extract by different extract method

Bars with different letters are significantly different at p<0.05.

(2) AAF %5 (Electron donating activity) =3
Lol F=+ 0.5meel 0.15mM DPPH &9} 3.5m¢ 7}ste] 2 412 % 517mmoll A 10+
W3tE 545t o5 o] AlAbste] YERH ATHI).

N
ol
o
k1
1o

A AR b FBE
B: AR AT FY

o

& AA a3} ukg-o] Azjukgo] #elsl= 23S free radicaldl AAE Al FEH]
s 2l

3}A free radical A A oA A&, dwd 53 Aglslo] 25 AH
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A7} o] Fo] A a1 9t} E3] DPPH(1,1-diphenyl-2-picryl hydrazil) radical 2~74¥-& &4k3}
Edo] dAgols oz Qs W 33w W ek ot ol od) gdE o] U2 2po] galy
= AEE YEll= ARE 3Eses el e HE7F dvkar SE A ATi(19). o] we] DPPH]
A% hydroxyl radical®} fFAFsFY] free radical 27 Ao de] &-&EH(3).

FEUHS Gyste] FE3% 2o FEFA 4ss2 DPPH| didh datdoso= 54
stlal 1 A= Fig. 49k 2o FAHRolo & FEd0| 524%= 7M =oAL, dEs F
=W 37.61%, @2 o3t FEdo| 23.74%% UER} B FEA o3 HAAgolsol
7 =A SAEJT. =3 gl y] ol o3 AARFA TR FAFS AEdS BeloH, FHA
Qolet dy EFEET a4 Ay o] 49.47, 25.12%% U wA SAHY= AIFS HA
2 Ao AxRFd e FEYAE dHo =2 B FE2A4 M =4 UeRE Aol
Aol gal Burh HAo] %o Wekg FEBOIA AP A vrptoms e oo
e o] Bolshel AAEAEE Bhbl Ao el e AT EERulE 2
2o AABASS AT 4 B FRBAA AE BRI 1 08 75% dwe, MR
oz ZANYYT nnaAH0). Dong 5D AFFEE] DPPH v 2458 =
e Aol A Folimdeol J1g B & F2Zo|A DPPH 392 27%0 714 B4 e
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<Fig. 12> Electron donating ability of cucumber extract by different extract method

Bars with different letters are significantly different at p<0.05.
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(3) SOD-liked &4 =3
Al o Tris—HCI buffer 3mlé, 0.2mM pyrogallol 0.2ml, 2.0] 3% 0.2m0Z 7}3}ar 25T ol A]
102 WA$ 3, IN HCl ImE #H7Fste] vbg-S AR A 7] a1 420moll A F3d 5 E S35 vH4).

SOD-liked activity (%) = 100 — (% % 100)

A AR AR ERE
B: A% TR FYE

AR erka @459 el superoxide dismutasetss AlXEU EAAAS AR A3
= = g0l SODel| oal Ad¥ #Aksta 4+ catalase B+ peroxidase®l

oaf EEAe} AL REAR ASEE T3 84 Fol| shuolth(202 + 2H —H202+ 02)(22).

ol#1 gk SOD} A 4 &5 dho superoxide anion®] 2745 A Al = 3= A=A &

Hee 24 A,

i

SujE nlg} FEH0] SOD FAFEA S 543 Ay Fig. 73 2ol dxgo] s g
FZEo] HAHLoo7} 19.81%, thHl7] 20]7} 17.18%% 714 Egow, &3 §4 Ag 9
o2 YeRgT ofAE FEE SOD FAFEA S 51.25~6.54% = ul$- A SA =AU

SODE & ¢to] AAE SBAAZ9] 512 superoxide anion radical(-Op )& AbAR-z}e} z}
[e)

RehEhs ABAIE RS Fvshs EAQ GAE Hholth22). SOD FARAYREL

SOD$} FrAFSE Hats sl A 82 E4 2 phytochemicaldl &3l 2] EA|o t}sF E23}+=
Aol " HTH23). olF=de] SOD FAFA S & AAyet Hluste] B o 7Hx
35.63%, AAE 28.70%, T7IA 21.27%RUE e Ao AWA 17.73%, A&

18.47%, H&AF 13.20%%= Hledh A=de & o AAJTHE3).

L

40
3
[T ]
A 30 +
.E
= M Dadegi
S 20

e

E Chichung
g 10 -

0
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<Fig. 13> SOD liked activities of cucumber extract by different extract method
Bars with different letters are significantly different at p<0.05.

(4) Lecithin oxidation A3&43 &4
Chloroform 10meell egg yolk lecithin 1g& =<1 § 2} AJg ol 100 YA §, D472
2 g E AAsT 20 FE% 0.1m9} Tris-KCl buffer(0.01M Tris-HCl, 0.175M KCl(pH
7.4)°] 2mM FeSO4, 2mM ascorbic acidg 5] W §98 7L Aol 2mE 7}ste] 37T
water batholl 4] 243} &<t shaking A ZH T 0.7% TBA 1ml, 1% phosphoric acid 3ml, 5mM
EDTA 0.5mE 7}38Fo] 100Cel A4 30+ &<F w2t & WZrA|A n-buthanol : pyridine(14 : 1)
4mbE 7FS ¥ YA 2](3000rpm, 10min)dked 532moll A F3%E 543 tH5).

il
BN m

Relative antioxidative effect (%) = 5 X 100

B: Al

Egg yolk lecithin®] FeSO4¢} ascorbic acidE #7}shH A AFAF2] hydroxy radicale] A4
o] lecithing AFSPAA IFSA A& et Aoz A Avk®). v=4d 33 At
o] Abst 27] A=< hydroperoxide$}t 7| E}b= A 2 Wh-3-3to] 4H3tE oA A1 7] 31(24), radical A
A 71 542 metal ion =, Fe 2 Cu®t €4 233} macrophagel} free cells e A free
radical®] A& FaA Itk B HATH25). dAE A 4% A 99k FARRE A3 E
Hol HH Qo] FE==F0] HH7] olFEEd Hste] wA SAEAH, HH o] FEE0
71.70% % 7V =7 SAER o FE] oA Q1 Aol YERA] 83k

60 -
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50 + b

40 4 @ d
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activities(%:)
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1
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<Fig. 14> Antioxidative effects of cucumber extract by different extract method

Bars with different letters are significantly different at p<0.05.

(5) Hydroxyl radical 2A&4 &4
A& o] 0.1mM FeSO4/EDTA €9 0.2m¢, 10mM 2-deoxyribose 0.2ml, 2°] F=& 0.1m<}
0.1M phosphate buffer(ph 7.4) 1.3m¢, 10mM H20, 0.2m¢E 7}8}aL, 37C water batholA 24
ZF REGAIZL £ 20% TCA(trichloroacetic acid)& < 1mlE 7}ake] 100TCo A 15% 7HE et & &
£5] WA A 532mol A FFEE SASHATHE).

B—A

5 x 100

Hydroxyl radical scavenging activity (%) =

Ho00= IrtapA 2 o] e F3shs Aoz g4 glon, At d e guAds) HES &
WA AR Ade] HaL, 7] Aarute] IS A A S STIAA ML V)5 o] A eE o

Aol Y, 1 A3 143 HE 2 2Ysda B H a1 Iti(26). Hydrogen radical

T

O
Hydrogen radical £27%< =%

THEL AR A SAEAT. B3 bE kst &S v

W A= vud o g4
T v =4 FA4HY, oMAE FEES ALY =, e FEWYH, a4AAHgd F
hydrogen radical 22752 AN SAH R =4 S A
60 -
P s0- B b
= b b
2 40 -
B £
- @
LBt |
'.':;E 30 B Dadegi
%‘% 20 - d B Chichung
} N ]
i)

water-ex  EtOH-ex Acetone-exEnz-treated
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<Fig. 15> Hydrogen radical scavenging activities(%) effects of cucumber extract by
different extract method

Bars with different letters are significantly different at p<0.05.

(6) Hydrogen radical 2A&A A
Hydrogen radical 27&4& Mullerd W (7)S WHEsle] A5 tE A& o phosphate
buffer 0.1m¢, ethanol(A & FH7}It) = Qo] FEE 0.02m= 713k 3 1.0mM9] Ho0, 0.02m=
7Fskal 54 &<QF WhAIgE ¥ 1.25mM ABTS [2,2' azinobis (3-ethylbenzthiazoline-6-sulfonic acid]
0.03m¢2} 1U/ml peroxidase 0.03m(E 7}8taL 37C water batholl A 10%7F ¥F-3A1 71 & 405mm
NA FFEE SHSI3UT

B—A

Hydrogen radical scavenging activity (%) = 5 X 100
A AR 7R FE R
B Al® F3H7WY 3 E
Hydroxyl radical(OH) AA%<S 2-deoxyribose oxidation methodo] 23] A3
Hydroxyl radical> @73 4kA Foll Al WE-§AJ o] ZF3sto] AA| 4bsle] Fa3t 98-S 3l o=

o

A JATH28). Hydroxyl radicalh~A 55 F%5&1, FHIb o5t vlas)] 243, HAHQ

ol9] oghE FEE0] 52.47T%=E 7Hd Fokow, B FEF o] 48.64%°] ATt Eg o
= O7] 2o]9 ogkE = EFEEo] 44

& vH7] 2olFEE0] 39.23%% HA SAHHEANSY, FE1Fe 19 4Q1 2bol= YA &
h 7

t}, o} E FEE9] hydroxyl radical &2 F £3&

60 -
50 b
40 4 a

3 ® Dadeqi

activities(%s)

70 - B Chichung

Hydroxyl radical scavenging

10 +

water-ex EtOH-ex Acetone-exEnz-treated

<Fig. 16> Hydroxyl radical scavenging activities(%) effects of cucumber extract by
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different extract method

Bars with different letters are significantly different at p<0.05.

(7) Tyrosinase A&7 54

Tyrosinase A3l&3 HAHS Wong 5(8)e] Wil wel 43819 2™, tyrosinase 84
MO mushroom tyrosinase= 50 mM sodium phosphate buffer(pH 7.0)°l &3fsle] AF&3}
St aAgAde 542 10 mM catechol €9 2.8 mLol tyrosinase &4 0.2 mL, 5
= 0.1 mLE 7Fetal B33 =AE Abgste] 420004 F3%=5 S48kt Tyrosinase©l
g A A ave G9AE WEtE 27 FERe WE e S35k v Aol

of sl Aikatth.

b4

o &
lr!

o/ — _ (A_C) x
N%) = (1——A=E )00

A gad H7be FE = Wk

B : &4 )4l buffer 742 3% HAstat

C: F&%= Ul 75 A7 4= st
Tyrosinasetw A=A, HAE, TH47F ol Slof Wepds Aol Slo] % 274 dAE
ZA3E G20t 29). 529 doJA AEld(melanin)$HA Q] o] Atol] whel wWutal A4 F] =
WEel e HAAGARl dehd AAS flksiy, volrbaA 3Reks fEsly)E §rh(30). =
nj s o] g Alo] 9lo] tyrosinases Adete =] g A4te A8 Ao|th Fig. 112
T e 2olF=E9  tyrosinase® catechol ° thgk 4kst ZWst oA aIE
Ak Ayjolt), et2FEE0] 7MY ¥ tyrosinaseo] gk A 2HES e O] thd 7]
= 56.67%= S4EHATE T3 BEFEEY o EFEFEC %*}I} 7

2 0.1% ¢ L-ascrobic acid 9] tyrosinase A3 ZA]
gXS Kol 0.1%ascorvic aicd®t W& W] tyrosinase #] 3l %“3 o] T/\}s}oq
o

o]
a7t AR diEn. mebA QolFEE2] 4§ tyrosinase A3 &Ao

rlo

o X
lo rO wE poh
e m.lo -
,_. o

E

=
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<Fig. 17> Tyrosinase scavenging activities(%) effects of cucumber extract by different
extract method

Bars with different letters are significantly different at p<0.05.
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Table 11. Proximate composition of cucumber wine

Contents(%)

Proximate composition

87.75

Moisture

4.95

Crude protein

0.15

Crude fat

6.68

Carbohydrate

0.47
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Fmg WEE SIskel MY F& Wrhhe] 24°Brix PR REHe] 2FE FRAXUED
Mg o, Fe) gaol i ok ¥ ATl AuAlFel A%Beud A% ool Ay
2o e =ea] s et PARY R/ 0E 4e ndd W B5EtE By
A 22 0 Fo| Fwr} 2@Holok & Aolu

Table 12. Physicochemical characteristics of cucumber wine

Physicochemical characteristic

Soluble solid content(°brix) 13.04
pH 4.26
Titratable acidity (as citrate %) 0.64
Total sugar (%) 10.19
Alcohol contents(%) 10.2

o R0 dFEH
LoldFERY Me Ax
Minolta Co., Japan)® =#A39th. = HEE Jehg= L(lightness)%k, 51&19] HAEE
B = a(redness)@t, =49 A5 Yelll= b(yellowness)at o= veto] Wstd @t
= L =97.00, a = -0.60, b = 0.74°] A t}.
=29 Aot HugS uf a4 F=H PEHOLADTS batel A
dFEES WAL bgkel F& wA= A

Lo
2z
H

I
o

Table 13. The Color Index of cucumber wine

L a b
Cucumber wine 5983 + 1.30° 205 £ 013* 1530 £ 0.17*
Enz-treated 63.04 + 0.27° 235 £ 0.02°¢ 1546 + 0.13°

Dfferent letters are significantly different at p<0.05.
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<Fig. 18> Cucumber wine

- AQE colgrd DIH AR el HE FASA 97}
7 dwrd 54 37t

(1) pH, B %, &=

Qol&=9 pHE pH meter (Model 340, Mettler-Toledo GmbH Schwezenbach,
Switzerland) & ©]-&3}o] 53] WkE3lo] 574313t
eolggre dxi= =EA (Refractometer, ATAGO ATC-1, Japan)& A}&3te] 53] whe
45 AL brix(%) = FA ST

23 15Tl AR 100m lAZetsaae] w37k #Hsla o] AL ¢ 300~500md

230 &7 v o] MaZetadE o 16me BEE 23 AL A8 Zgade] FAa
v WlaEHEaE e BU|R oo SR Foe] 70ml(A 8

2 55 7tete] 15CoA WA2Zet239 w374 A&

R

NN FAAE AFgate] S

s

|
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Table 14. O¥3 9855 g ALF Qo]S59 vty B4
pH = (Brix(%) 4=(%)

715 4.57+0.01 11.134+0.81 4.5 + 0.00
o} 2 o 3 4.544+0.01 11.974+0.06 4.2 + 0.00
I RERS! 4.36+0.02 12.00£0.00 4.4 + 0.01
Fd 4.62+0.01 12.00+0.00 4.6 + 0.02
ErnlEg 4.5440.01 12.40+0.00 4.6 + 0.01
(2) A%

A= (CIE value)s=

(lightness)=

e

-0.43, b" Zt< +1.98%1 WA 7

Table 15. 43 d5E

CIE L' %,
(vellowness)E YE = CIE b 3+ =A 3814t

e AeE

colorimeter(Chroma meter DP-400, Minolta, Japan)& A}&3}e] o
!}

A A (redness) =

w2 Abgstelct,

20lgRY 4%

UER =

Al
ojmjo] TFMLE L" g2 +97.83, a” @<

CIE a" @7 3=

L-value a—value b-value
R 51.93x1.04 -4.39x0.03 16.71£0.29
=23 50.10x1.19 -4.38+0.08 17.06%£0.17
o= 53.19£0.84 -1.89£0.06 9.72+0.17
I 46.171£1.22 5.65%0.05 15.05+0.10
EVEY 48.54£0.25 0.87%0.02 14.68+0.14
U #54 54 271
St AFGFeH A Btk 208 129, 'R 8%)S tide® Q0]
SR WA AASAT. ARE PIM BAUA B DA AL A 30
w3t A g & Folffol wob Algetlen BIF Atolel Y= e £ A=F A5 =3
A AAE T vYE duRE UM dEeEd ko] Vs HARE AAleala, s
o) FEE ARG JEE AL 9%, F R, T, ANAA S 5w thste] 27 9
d HAER Hrlslgt

o
ol
e
=
il
il
k]

71t A=

[}
7Fek - 93, 3 Uk AubHU|s e SolA Vs wEy
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o AggA Bt
(1) DPPH(1,1-diphenyl-2-picrylhydrazyl) &AF4 iﬂ%@,

DPPH ettfzol] i 27842 Bios(1958)¢] Wioew FAskqltt. 0.125mM DPPH(a,
a—diphenyl-B-picrylhydrazyl) o &2 &N xﬂZ:é}O:] o]t & W Hsto] ARE-SiT
DPPH €9 4mle] O0.lmg/mlZ AZ3 Als 1ImlE 7Fste] 10%3F £3stal, 307 59
526nmellA F3EE SAAT AEE AYeA ¥ o FFEef vlaste] FAd

A3 5 (Electron donating ability)= A2t}

sampled 7} &34 =
* EDA(%) = (1 - - — ) X 100
sample¥] # 7Hcontrol) &3 %=

o
o
il
il
L
N
o
oM,
o

L
)
ol
N
50
rlo
~N
re

Ao, P, I, BEES Hrlete] ALFE ¢
_]

Foll Hlal =2 A A7 S Blls o SAHHAY

70
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40 -
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20
10
0

28  €=20E Yd=F 2SI  EOEY

Electron donating ability (%)

Fig. 20. O%3 9855 a3st AL F Q0]& 59 DPPH radical &A%
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(2) o] 522 =4 (Iron chelating activity)
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Fig. 21. 0% 988 W ALE 2ol5589 Hol2 F3¥

(3) Total polyphenol sk

Nk A#E2] % Polyphenol %2 Folin-Denis WHo 2 M2 A&}l 10w|=2 34
A FS /\]Ei AFEER AL, AlE Imlol 2% Na2CO3-89) 2ml E£§3to] Ao 387
W2k & 1IN Folin AlSF 1mlEs E3Fsle] A-2olA 3087 AX3 & 750nmolA 3=

=73l th. ¥ Polyphenol -2 catechines XTEZZE 3t s &

[N e
=]

(ST
p'L
&
lE
QL
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o
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o, EMEE /bS] A%E QolSRE AR ASE WA 2e

o
SRBT} 4714 dH 2% t] & polyphenol @S vERIQITH
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3L brix® FEAISAT GERAZe] AojdeR ol T

T
[e} 1l a
g ekS wrol 40%0 A 1A Bt} 50%0A] 1A|ZHs<F 3% 74

T pH 9
F340-1 65.27 £1.03 2.95 +0.03 25.83 £0.29
F340-2 55.19 £5.92 3.00 £0.03 29.67 +£0.29
F340-4 53.48 £3.93 2.85 +0.04 34.83 +£0.29
3501 49.13 +1.46 2.81 £0.02 42.50 +£0.00
Table 19. XX & 20]HH] A 54

T pH g

F340-1:71%260-3 65.27 £1.03 2.95 +0.03 25.83 +£0.29
F340-2:1%60-2 73.82 £2.65 3.19 +0.05 19.50 +0.50
F340-2:71%60-3 55.19 £5.92 3.00 £0.03 29.67 £0.29
F340-2:71%260-4 34.18 £3.17 2.56 £0.03 47.17 £0.29
(2)M &=

A= (CIE value)™ colorimeter(Chroma meter DP-400, Minolta, Japan)& A}F&3le] H:
(lightness)& YWelW= CIE L' %, AA=E Yeldl= CIE a” @3 S %(yellowness) g Y
Bll= CIE b & S4skalvh olme] &M L'-¢t2 +97.83, a-#k2 -0.43, b'-gk2
+1.98%0 WA FEFS ARSI
G 1-2A12F SR RS B Lite] skt
aa & YER= b ghol 7P BHA dested, Axrt 2@ Hol
B GEjoll A Abel] ok W Ale] XgHE Fow o AXIT

Table 20. FI=e] W& Lo]dH HE

L a b
F340-1 64.80 £2.77 -3.38 £0.40 14.54 £2.17
F340-2 64.30 £3.45 -3.75+0.46 16.90 £2.51
FH40-4 57.86 £1.64 -3.28 £0.52 16.29 £1.99
F3150-1 63.59 £3.94 -3.40 £0.60 15.44 £2.05
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Table 21. FZZEZ0] W& 2o]dH] A=

L a b
3F340-1:71260-3 64.80 £2.77 -3.38 £0.40 14.54 £2.17
F340-2:71260-2 58.35 £1.20 -2.94 £0.46 7.43 £0.93
F340-2:71260-3 64.30 £3.45 -3.75+0.46 16.90 £2.51
F40-2:71260-4 66.99 £3.97 -3.04 £0.50 16.95 £2.98

oft.

. 249 371

ZA7+S Texture analyer (TA-XT2/ Stable Micro Systems, England)E ©]-&3lo] =43}
ATh AHAE plate TGl BaAeA i+ | B YERG curved o]&sto] A AlAkete] A
% (hardness, kg), 5% (cohesiveness), ©# A (springiness), 7/ (gumminess, kg), o4
(chewiness, kg) <& Fdt} oluweo] BA %L maximum load 2 kg, head speed 2.0
mm/sec, probe (® 0.25 mm spherical probe), force 10 g&. & A A3} t}.
FHAZEe] AojAS5 A7l S71e AL, 40204 G E Y 502004 G 49 d=rt o

Bl

Table 22. Condition of texture analyser

Test type Texture profile analyser
Pre test speed 5.0 mm/s

Test speed 1.0 mm/s

Post test speeed 1.0 mm/s

Distance 2 mm

Time 3.0 sec

Table 23. BUZ7o] We QoldW] BHEA

U Hardness Springiness Cohesivenes  Gumminess Chewiness
S
g
Fx40-1 104.32 1.634 0.697 72.45 121.35
Fx40-2 119.65 1.240 0.664 78.82 97.39
Fx40-4 132.21 1.298 0.664 87.95 117.53
F250-1 134.98 1.240 0.597 81.72 105.87

_76_



Table 24.

Cohesivenes Gumminess Chewiness

Springiness

Hardness

0.697 72.45 121.35

1.634

0.469 189.13 281.96

1.487

0.664 78.82 97.39

1.240

100.22 1.285 0.677 68.30 88.29
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Lol A AAFE

2t AEEA B7)

(1) DPPH(1,1-diphenyl-2-picrylhydrazyl) @424 2A 59
DPPH gtt]Ztell st AAEAS Bios(1958)e] W o= =433tk 0.125mM DPPH(a,
a-diphenyl-B-picrylhydrazyl) ol&t& &HS #|xste] o3k & ‘?E;é B ysho] /\}‘Q“O]'Oﬂ‘:]'

Sosumel ) BAEE SRS, ARE Al Ge dEwel FHEG mse] £41
A8 5 (Electron donating ability)= Al4Fs}$i T},

sampled 7} &34 =
* EDA(%) = (1 - - - ) < 100
sample™] A 7Hcontrol) T3 %=
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Iron chelating acitvity (%) = (1/A/B) < 100
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3 AE A ES A5 2 AFESY I, A8 1mlel 2% Na2C038€ 2ml =3}
37 WAgk & IN Folin AleF ImlE &£3ste] Ao 303 GXg & 750nmell Al &
Attt & Polyphenol ¥#-2 catechined Z+Ed 2 o] ghalkslint

= KR
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e %‘3/‘19} Az FA (2)

Alge] pHE pH meter (Model 340, Mettler-Toledo GmbH Schwezenbach,
Switzerland)& ©]-8-38to] 33| wHEste] S48t}

Qolqle] BES ZAa] dse] Az AL FRFZ 100 5Hske] AFLas
=47 (Refractometer, ATAGO ATC-1, Japan)2 A}&38}e] 53] why ZA el
A3,

o g
bri

lili

Table 25. & FFol| wE Lol gutzy EA

T pH T
e 39.45 £ 0.60 4.13 £ 0.01 55.67 + 0.58
et 47.72 £ 0.44 4.14 + 0.03 56.67 + 0.58
Sy 36.72 + 0.52 4.19 + 0.02 56.00 + 0.00
I+ S2ad 39.75 + 2.25 4.22 + 0.01 54.67 + 0.58

Table 26. 7]5AEZ H7l & Qo|He Avtx EA

e pH 9=
2 47.72 £ 0.44 4.14 + 0.03 56.67 + 0.58
wolH 7t 36.20 £ 0.12 4.49 + 0.01 57.00 £ 1.00
=21l M 7t 34.54 + 0.66 4.32 + 0.01 58.00 + 0.00
(2) A%

Mol Ari= 3 A2 ATA (Hakke Viscotester® 550, Thermo Elctron Comporation,
Germany)E Alg3le] A3t 0om Ag9 %S 10 g o], cylinder sensor (SV 2)& o]
838}9] shear rate 10 s 'olA AASA 60%3F BH7] F=Z A8

9o FRE Dol eolfe AxF A% BFor AL WE PS¢ Fusk Y ek
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ZSh
A 10.04 + 0.79
sy 4.16 + 0.76
A 10.65 + 0.07
R e R 1A= 8.48 + 0.21

A
e 4.16 £ 0.76
.01 % 7} 12.85 + 0.64
SR 12.25 £ 0.35
(A=

A (CIE value)= colorimeter(Chroma meter DP-400, Minolta, Japan)E A}8-3te] W
(lightness)E YERY = CIE L &, A =5 Yelle CIE a° #3 3% (yellowness)E U
Bl CIE b #& SA3SY olue] &S L'-#k2 +97.83, a-#2 -0.43, b’ -3t

+1.9890 N g ZE ARSI

Table 29. T FFHo| W& o9 A=

L a b
ey 33.27 + 0.19 -1.75 + 0.27 5.09 £ 0.87
I 33.03 £ 2.03 -1.38 £ 0.21 3.46 + 0.22
A 30.70 + 0.17 -1.58 + 0.05 4.06 + 0.30
g+ e 27.06 + 0.55 -1.19 + 0.07 3.40 + 0.07
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Table 30. 7] A EZA H7l & Qo|F9 M%

a
o 33.03 + 2.03 -1.38 £ 0.21 3.46 + 0.22
Bl 7t 30.79 £ 0.35 -1.72 £ 0.04 10.62 + 0.48
=2Fel H 7 33.34 + 2.57 -0.37 £ 0.17 2.71 £ 0.93

. B4 Hrt
Z A7+ Texture analyer (TA-XT plus, Stable Micro Systems Ltd., UK)Z o] &35l =4
sttt A Al EA] 5 40mm, o] 60mme] Y8 3F &7]o 40mm =o|= Hof 723 A& F=¢

AR = curveR F-E 7 E(hardness, kg), F-2H4d (adhesiveness), 3 A (springiness),
(

Table 31. Condition of texture analyser

Test type Texture profile analyser
Force threshold 20 g
Contact area 490.87 mm?2
Trigger force 5g
Pre test speed 1.0 mm/s
Test speed 1.0 mm/s
Post test speeed 1.0 mm/s
Strain 50%

Time 5.0 sec
Trigger type Auto 5g
pps 200
Probe p 1.0
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Table 32. B T7F % 7IeAEd HA7M wE 2ol 2454

Sample Hardness Adhesiveness Springiness Cohesiveness Gumminess Chewiness
. 25.37 -45.33 0.91 0.84 21.25 19.32
=° +1.35¢ +8.25° +0.03" +0.02% +0.72° +0.74°
o 19.96 -7.10 0.93 0.90 17.87 16.59

° +0.43¢ +3.84° +0.02 +0.01° +0.41¢ +0.39¢
P 28.17 -62.29 0.92 0.86 24.19 292.95
+0.39° +12.74¢ +0.02 +0.03" +0.50° +0.92°
24.19 -28.15 0.92 0.88 21.25 19.66
yod+ g
et &l +0.65¢ +3.64" +0.02 +0.01* +0.75° +1.02°
wo) 371 36.12 -135.94 0.94 0.83 29.92 28.15
+0.99? +4.13" +0.01 +0.01¢ +0.90? +1.16°
w47} 30.14 -88.72 0.91 0.84 25.22 23.05
+1.15° +3.72° +0.02 +0.00° +1.05" +1.15°
. #A%53 54 U}

s
St AFG ety e 3ot 207 (oA 129, HAF 8%)S e ® Q0]
Aol #eHA S AAEY. ARe WA Bastis deAb AA ARA 308
Zb wob Algstglon ok Abolol Y& A= ¢ UEE

sho] zol PE7ALe}

T
o

oI, W, HAA

=
A Sl @ % 247, AwEel ) ERe sl 7}
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(1) DPPH(1,1-diphenyl-2-picrylhydrazyl) &44tA A2A S
DPPH gtv]Zell gk 27242 Bios(1958)¢] %o a3tk 0.125mM DPPH(a,

a-diphenyl-B-picrylhydrazyl) ol&t& & Axste] o33 & 33 Bysto] ARgshgltt

DPPH €9 4mlo] 0.lmg/mlZ #AZ3 Als 1ImlE 7}t 1027 =35H38ta, 308 $9

525nmellA FFEE AT AREE AgstA &2 dxate] FFL=et vluste] ¢4

A& 5 (Electron donating ability)= Al4Fs} it}
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* EDA(%) = (1 - - . ) X 100
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Iron chelating acitvity (%) = (1/A/B) < 100
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(3) Total polyphenol ¥F&
N A2 & Polyphenol &2 Folin-Denis W o= v A A5ttt 2812 34
MEAES ASZE AFEEIAL, AlS 1mldl 2% Na2CO38&9 2ml E3ste] H2o)A 3&3t
WAgk 3 IN Folin Al¢F ImlE E38te] A-&olA 3024 AAg § 750nmollA] F3EE
=43t} = Polyphenol %2 catechined ¥ +EZ & sto] FAkslSit.
Fol T oAM= A" F polyphenol o] 7 = s

SE 3 =
- & polyphenol ¥&Fo] ¥kl 53] HAdws H7EE ol w9 A SAH A

12+
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(4) dd&a &4 54

oldFgne] A& SHFHLS Fayek T@BDY WHES o]&stel 433t 0.6%
fibrin in 0,1M sodium phosphate buffer(pH7) &l A|5E& FH7}stal 40Teo|A 1021F b
SAZT. 0.4M TCA L9S Wi ALdA 308 Eob Fol Wes

ojole] Ageks Hala o]7]ed] 0.4M NaxCOs ,IN folin reagent® A thE Qo] Ao A

f
A7l & 660nmolA SHRLE=E SAHS

d

Jm‘

3087 WS-

o] 2R WE AL A =4 Ad Sglado] Aeo} g B e AL
S e e Ao YERt Vs B A AedE #40 wokxed 5 %
A BES A7ME A e AR v ddgE 242 et
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