N KB pER KR

A PER TR R L8 HIY

& WM

2008



fH 1 B2 7 B S

o] N = LMt SwXes ‘Y

20084 2H

M KRR SRR

AR T 2R R T8 HIK

& Hj it

SWHEe LEELEA mXe B

#HELZER W HE H El
%= 5 SR K §& H
%= 5 & B H

20084 2H



Antioxitant Activities of Enzymactic
Extracts Pumpkin(Cucurbita spp.) in Jeju

Myeong-Cheol Kim

(Supervised by Professor Soo-Hyun Kim)

2008. 2.

Department of Industrial Life Science and
Technology Graduate School of Industry Cheju

National Universtiy



Abstract

The study was carried out to investigate the antioxidant activities of

enzymatic extracts from Pumpkin(Cucurbita spp.) in Jeju.

Carbohydrate in proximate composition of pumpkin increased according as
mature from young pumpkin to pumpkin of full ripe state, but crude protein,
ash, crude fiber and crude fat decreased a little. Proximate composition of
ripened pumpkin were high carbohydrate, crude ash, crude protein and crude

fiber content except fat than sweet pumpkin.

Total phenolic compounds content of green pumpkin was high than ripened
pumpkin and sweet pumpkin, Also, it was no content difference between

ripened pumpkin and sweet pumpkin.

DPPH radical scavenging activity of enzymatic extracts of the green

pumpkin showed highest activity than ripened pumpkin and sweet pumpkin.

Superoxide anion scavenging activity of all enzymatic extracts of ripened
pumpkin and sweet pumpkin showed high activity, but green pumpkin was

high in viscozyme extract.

Hydrogen peroxide scavenging activity in all enzymatic extracts of the
green pumpkin showed some high activity than ripened pumpkin and sweet

pumpkin.

Hydroxyl radical scavenging activity in enzymatic extract of all pumpkin

sample showed lower than 14%.



Nitric oxide scavenging activity was very effective in viscozyme extracts of
sweet pumpkin and green pumpkin, other enzymatic extracts of pumpkin

sample showed some effect.

As these results, enzymatic extracts of pumpkins have antioxitant activity,

1s expected that may be used to functional food.
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S¥H(Cucurbita spp.)< Bt &dte ddA W4 220 R2 Ao oAt
7h QiAo sthEe Aol Ags & FFAl S9H(C. moschata Duch)#
dopu2l7h n@AE dAR R st v, HAxA Yol Ags & AdA SHHC.
maxina Duch) B #A|5 53¢} Holmg]7l A5-S A ® ste #|ZA 58t
(C. pepo L)o= wWrolx=dl(1), FeElugelse 1641719 715 s733tt

349E(Cucurbita spp.) & AMWNFTLZ o] 51 U= AL C. moschata, C.
maxina, C. pepo, C. mixta, C. ficifolia7} 12o™, Syl 6=
AAWF T892 C. moschata®ZA Wt oz FFF sHlolgta d1a(2), &%
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GRAE fA9 AR AF 54 vEIFE BE ol Bo £UE
AT FAAES S A e weket AR (40-41). A1 B
A

o] AHg-3t= @4 kstAl= BHT, BHA, PG, TBQA Solut 0|52 AAFE
AeER Folst 3 vtigo] fEEAY dedel YEhRR(42), °olF =
2 atstAle] kA (43)ell Wi EA7E = o] Hof dAl 3 AREFe] WAL
2 TAIE vk webd AHE Fom 39S dehia A &sEH
ol/g3t w3t o] glu kAol FHE AR HA FAsA L TS AT A=
b FEd] Al=Ee] itk A7 27ldle D FAEC o A7t Bl
rosemary, sage, thyme s°| = =

(44-45), Oregano®l| &A= flavonoids =42 BHT H]| =3
ettt stith(46), FUHF-(47) 9 propolis F+E5&5(48), &% FEE(49) &
o] B& AU HESHETEY Fitsteel =ken, A, vy, vAnt 59 sz

==

7, radical source ¥ WHg7|%to| w}t W3S <
A + e Iitst Bddd digk A7F Zasith. fA1e AFstel] ok A=
free radical chain reactiond] ©]& A&4ksl W83 lipooxygenase Tl g
TAA sbstz wrEoldl dFEAitA(singlet oxygen)ZF EXESA|HME 9185t
A28 nonconjugated diene 3FEo 23 sbvj2 FEE = Qdvh(54). o3t

AEfrA1e] Akt AREEE sl R datsidol Askal 7ol A-E

i

butyrated hydroxylanisol®|Y butyrated hydroxytouene &°] 1oy, o5&
QAo mX= FHAdo] 7] wjZol ARgo] AlgtE th(55). ol uwel gitshs
o] Fm Ht} A BASHAE Eeluzl st AP Ede] XdgPEo] gt
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fol

52 39 (ripened pumpkin, Cucubita moschata), °|ZHF(green pumpkin,

Cucubita moschata) & @ Z ¥ (sweet-pumpkin, Cucubita maxima)< 2

A Aol AL, AT e sure 45Row Rildle] AZ AAGL,
o] Aol dr AR ZAAZX(PVTFDIOOR)E T EH7S A}&3sldo

s

200mesh A&z EHslo] AFAAER 519

2. Carbohydrases enzyme

sute Ut E BEAMAy FA o] B4stEy Aol folra HAEFEo EI
24U AMG, AF4ae a4 Celluclast®t amylose, amylopectin®
[e]

Bl 4% Termary$}t Viscozyme B A E4 (gums)ES #-3lldt= Ultraflos

AgEtgTh BE g4t HA ue en o pHE AT

B Ao AleH g3t Eaie] vhe 212 Table 13 2t}

=

>
el

o AFgH Carbohydrases$! Viscozyme, Cellucast, Termarl,

Ultraflo, Pectinex, AMGY= Novo Co(Novozyme Nordisk, Bagsvaed,



Denmark)®] AFS  AFESIAY.  Butylate  hydroxytoluene(BHT), «
-tocopherol, dimethyl sulfoxide(DMSO), 1,1-diphenyl-2-picylhydrazyl
(DPPH) DPPH radicale 3437l 8l AR&gE Al2ke]l™, nitro blue
tetrazolium  salt(NBT), xanthine, =xantine oxidase, thiobarbituric
acid(TBA), trichloroacetic acid(TCA), Folin Ciocalteu reagent, sodium
nitroprusside, sulfanilic acid= SigmarHSt. Louis, USA)oA FHE AFo]
™,  N-l-naphthylethylene diamine dihydrochloride= Hayashi pure
chemical Industries Ltd(Osaka, Japan), FEthylinediamine tetra—acetic
acid(EDTA), peroxidase, 2,3-Azino-bis(3-ethylbenzthiazolin)-6-sulfonic
acid(ABTS), deoxyribose= FlukarHBuchs, Switzerland)olA FH3 AF=

A1

Table 1. Characteristics of different carbohydrases in hydrolysis process

.\ Optimal
Enzyme Source Characteristics H TCO)
AMG Aspergillus niger Hydrolyzes . 1'.4 > 38 G 4.5 60
-linkages in liquefied starch
Catalyzes the breakdown of
Celluclast  Trichoderma reesei cellulgse 1n.to Blgec~ 4.5 50
cellobiose and higher glucose
ploymer
B a cwil I 44 Hydrolyses 1,4-a-glucosidic
Termamyl linkages in amylose and 6.0 60
licheniformis amylopectin
Ultraflo Humicola insolens Breakdown of a-glucans, 7.0 60
pentosans and other gums
Aspergillus Ability to liberate bound
Viscozyme materials and to degrade 4.5 50

aculeatus non-starch polysaccharides




1,000mL Zep~=e] sute] s24x1% &9 7 5gd T/ 500mLE 7hst

=
o pH(1IM HCl/NaOH)E 23 AIZ] t+& enzyme 0.5mLE 71ste] 33t
% incubatordl A 12417t shakingsltel WFSAIZITH. 1 & 80TolA 10¥3H
E BE&843} Azl 3 pHE 72 243 T Whatman oA =2 J3stn

A
75 34 & ¥4 Ax339H(63) (Fig.1-Fig.2).

Take Cucubita powder(5g)

v

Add 500m¢ D.W (Adjusted pH according to relevant enzyme)

v

Add enzyme 0.5m¢

v

Incubate for 12hr

v

Keep in water bath for enzyme inactivation (80°C for 10min)

v

Filter (Whatman filter paper)

v

Adjust pH 7

v

Keep sample in deep freezer (=60°C for 12hr)

v

Freeze dry the sample

Fig. 1. Schematic diagram for the extraction of Cucurbita with enzyme.



degradation of cell wall

&

Further brealodown of cell
& interior cotmpounds by etEwne

denatured cell wall of residue
cactus

Fig. 2. Schematic diagram to explain the enzymatic extraction of Cucurbita.

3. Methanolic extraction

sute] FAAZREY 10g2 80%°9 WES(1000mL)= 7Fsted 25T
incubatoroll Al 24A]7F wHESE & Whatman filter paper No. 1(Whatman
Ltd., England)=< AF&ste oAsta, NS AdsFH(vacuum rotary

evaporator. 40C)3sted A5 =2 AFE-slAH(Fig. 3).

Take dried Cucubita powder(10g)
{ Add 1,000nL methanol

Extract lincubator at 25C, 24hr)

v

Concentrate (Vacuum rotary evaporator, 40C)

v

Crude extract

Fig. 3. Schematic diagram for extraction of Cucurbita with methanol.
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1) DPPH radical &4 &4 &4

DPPH 7] &A 848 H9yel wat 1,1-Diphenyl-2-

picrilhydrazyl(DPPH) & ©|-&3dl] AlEoll= AlE 1mLe DPPH €9 1ml, &
AETE A8 1mL$ MeOH 1mL, Wi%&7E DMSO 1mL¢ DPPH €9 1mLE
Hol E3ket & A20|x] 1417 WHeAIZl F 517mell A F3=E SHsTH64).

S|
A

i

2) Superoxide anion(Oy~) 2AEA

Superoxide anion &AZAE 0.06M NaxCO3 €4ZF&d(pH 10.5)° 3mM
Xanthine 0.02mL, 3mM EDTA Na2 salt 0.02mL, 0.15% bovine serum
albumin 0.02mL, 0.75nM NBT 0.02mL® &%&97 A8 0.02mLE 4
25C9] incubatorelA 10% ®¥H&AI7]1aL, 6mMe] XOD 100uLE F7Fete] 25T
9] incubatorelA 20 ¥H-3 &, 6mMe| CuCly 0.02mLE #H7}eted 560nmmol

A FFEE SH8IUTH65).

3) Hydrogen peroxide(Hz02) 2AZAE EA

Ho0p &AZd2 96 microwell plated] AIEF9 FAAT, HEZTE FE3H
Zt E4 A5 80uLel 4S84 (0.1M, pH 5.00% 10mMe] H202 20uLE
EFate] 37T incubatorellAl 5E3F WREAIZ oH, AlETolE 1.25mM ABTS
30uL, 3A18Fol= D.W 30uL.E #7Igt ¥ peroxidase(1uG/mL) 30uLE A%
ToF FAIE T Hrketed 37T incubatorelA 10% WHSAIZI the ELISA
reader® 405mollX FZE=E 543 THE6).

4) Hydroxyl radical (HO") &AZA A

Hydroxyl radical® AAZAL 2-deoxyribose AFPHo =z =H3IATHET).



=, A3l FeSO4 - TH20(10mM), EDTA(10mM) ¢t 2-deoxyribose (10mM),
Az 0.2mLe 0.1M QaeZ&4 (pH 7.4) 1.8ml, H202(10mM) 2mLE
7Fst 37C incubatorolA 4A1ZF ¥HgAZHT, HEg T ImLe] TCA €9
(2.8%)< 7tete] Wb&& SAAIZ1aL, 1.0% TBA(thiobarbituric acid) &<
ImE 7kstel 100TCelA 1083 7H9AIZ & #4538 W2beta 532molA 5%

= = =]
£ S35k

—_

s
. I

5. Nitric Oxide radical(NO) &AEA &4

Nitric oxide radical(NO)9 &£AZEE A& 0.5me] 10mM sodium
nitroprusside 2mL% 0.01M Ql4tbz&H(pH 7.4)= FH7lsted 25TH
incubatorell A 150+ ¥H&-3 & ¥kg= 3 0.5mlE 3t 1mLe sulfanilic
acid(0.03% in 20% glacial acetic acid) ¢t T3 & 51 ¥-&A]7]2, o
719l napthylethylenediamine dihydrochloride(0.1%)& 1mLE #7}3t4
AoA 30% ¥HS 5 540mollH SFF=E S A

6. Total phenolic &% &4
o FFS AFHAAd Z4 B4 Als 1, 95% ethanol 1mL, 7
5mL, 50% Foiln-Ciocalteu reagent 0.5mLE 7}ste] Aol 5&3F wWx|s}
o RESAIZL =, 5% NaxCO3 ImLE 7Fstal o] F& XA (H) 1A1%F vt
SA1Z1 ©h& UV-VIS spectrophotometerE AF-g-3te] 725molA SFHF=E =
3rATH68).
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Table 2. Proximate composition of pumpkin

Content(%)"

Sweet-pumpkin Green pumpkin
(C. moschata)

Ripened pumpkin

Component

(C. maxima)

(C. moschata)

6.5( 0.0) 3.900.0)

Moisture

o~ o~ o~ o~ o~

14.5

~—

13.0
60.3

o~ o~ o~ o~ o~

~—

e e e e

~—

Crude protein

67.2

~—

80.7

~—

77.5

75.0

~—

70.1

Total sugar

~—  — =

~—  ~— =

~—  ~—  ~—

Crude lipid

Crude fiber

Crude ash

dry weight basis.

():

=3).

"Mean (n

T
o}

ol

TR

U
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2. Total phenolic &

T2 ZYdEs B2 4dyA o (70), E3I 4 Fo F¥ phenol %
flavonoidAl el &S &4itst &k o 7154 S 71 Selgt Aoz 4y

o
“svte]l 84 FEEDY FHE FEF zlole AY AT =
A& FEEL Ultraflo 450.0mg/100g, Celluclast 517.9mg
/100g, Termary 446.3mg/100g, AMG 495.0mg/100g % Viscozyme
520.7mg/100g=4 Viscozyme, Celluclast, Ultraflo, AMG, Termary9 <
MR o] Eodth. ©wmute] §4A FEEL Ultraflo 486.3mg/100g,
Celluclast 517.9mg/100g, Termary 466.4mg/100g, AMG 506.4mg/100g
2 Viscozyme 515.0mg/100g=24 Celluclast, Viscozyme, AMG, Ultraflo,
Termaryd A2 g@Fo] Edth Nzt 84 FE5EL Ultraflo 629.4mg
/100g, Celluclast 723.5mg/100g, Termary 669.5mg/100g, AMG 786.8mg
/100g % Viscozyme 735.3mg/100g=Z% AMG, Viscozyme, Celluclast,

Termary, Ultraflod A= 3tako] =3k

_12_
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"; goo 4 | HEEE Green
S
o
o
o
S 600 A
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b=
2
5
g 400 -
Q
©
c
2
< 200 -
IS
[$)
I—
0 -

Ultraflo Celluclast Termary AMG Viscozyme

Enzyme extracts of the pumpkin

Fig. 4. Total phenolic content of the pumpkin extracts.

o]} AfrHEH F& T o
+ polyphenol 3}&Eo] F o BWol FirHo Ue A & F ANeH, 52
SHbat o aukike] gtk Apol= gl
S, F2 Suke] B AEES vlug AF6)d o3t FHE T
A3 F9o 379.849.76mg/100g .2 F HAlws AT 47% ol dH3ie
-2l 234+12.52mg/100g, A2 F-¢lol 185+10.72mg/100g°] 3=l o] U
g s, ol s 7 9 AARE ALs] BW, 623.1mg/100g 2 A
ATe ofjzure] aaFEEe] Aot Ao dAGUT. 2y & AelA 9
g3 Aats o859 A7 Axrtd oF 100mg/100g S
At o5 Ayt tEA YeEdE AL FEA7,
gl 71QletE Aoz Helth
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a-tocopherol,
Ao e
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&l kel ¥ of
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2] 7124 ascorbic acid,
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84 s <]

b

At

%

DPPH+
H] 2

-
|

L=

L

< YeEhH
DPPH

1) DPPH radical scavenging assay
1l

Bt

polyhydroxy %

tH(64).

il

_Zrl

FATH(70).

°©

% ol 2}

)

te

°

N
[9)

2ol ®ol ©

B33l A

A=}

A )

ol
o0
B

BjN

A
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4
oj
o
4
R

0

Fod

9

o]

o

3L

=
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2}

S
W

o
be H=7F doh(71).

o] F=7} 2mg/mLe] FHII=E

2719 aAgdS =4

°

Al

o

N

of

)}
ol

[e)
o8

E]_]_—

43.9%,
47.6%

I

=
==

50% °]7d¢]

i 2 w] Celluclast®} Viscozyme
AMG

=

_7‘|:
AMG 3

T

el 7] A g0l

=1
to] Ultraflo F&%

o

°

Z2#}= Fig. 54 UYeEriA

+ DPPH

AL

= A9

1

°
T

181
=

S|

=
Termary F=% 22.4%,

F=E 9

]i}
791 a-tocopherold] H]

39.2%,
Termary F=% 33.1%,

2 Viscozyme & 37.6%=EX AMGIA 71 =& &

=

=5

(e}

i

Celluclast =
25.8%,

o2 &

d %

A
Gsute] DPPH #2171 &AE4S Ultraflo

o
I

DPPH
Celluclast ==

3l

Viscozyme F=% 44.1% =24 Viscozyme
o},

al

=
o
AR

=2 W =
B

Ay ¥]5=g DPPH #2l7]
DPPH 2l7]

25.6%.,

40.0%

==]
=

o
__O.#
==

< Ein.

0

A

_14_



Celluclast F=%

A2AGAAE Ultraflo &5 45.1%,

DPPH +g87]

_o/]

74.6% 2 Viscozyme F=

1

TE=

59.3% =% AMG FZECA 7M & 245 B2

AMG

Termary =% 51.4%,

57.1%,

=

[e=]
A

=

271(10,72) 1A o

ol
__Ow
ol

i

ol

o
-

DPPH #2l7] &AZAAA <

I Ripened

[ Sweet
I Green

100 -

T T T T
o o o o
[co) © < N

(9%)A1An0e Buibuaaeds |eoipel Hddd

Celluclast Termary AMG Viscozyme

Ultraflo

Enzyme extracts of the pumpkin

Fig. 5. DPPH radical scavenging activity of the pumpkin extracts.

2) Superoxide anion(Os7) &2A &

2

Hlo
wm

o
e
_z.__!

]

ol
ol

iz

oy g &

o,

L=
L

ol

| 1 <Fol =71

9|

3= 47 superoxide dismutase(SOD)e]
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g4 29 s SODE AlXe w3l g AAFES st az AT
= veE EZndleE §40]H, SODY 98] AAAE HoOxe AA ZZA S AA]
3}l peroxidaseY catalase©l] 2ldte] AAlL Fajste] Fallgt E&A}

o AL EAR ASEAT(74).

)

A
H
o

FEE 9% superoxide 2AGAH S S A= Fig. 69 Yeplido. #
FHE B Avdor F& auy wou 9 ofsuk B viscozyme FE
£ superoxide 287l &2AZAZE vl§ =& A= Yeyon, H2 39
7 gEutie] zole A9 gle AR UeyTh gy ofjaur Bde
Viscozyme FZEZ ALslaie 40% vvte] ¥ S45 Hy. g4z
HA F2 89 289 34 FEEC 93 superoxide 8719 &2AEHL
HZF2 a-tocopherold ¥lste] Ultraflo 5% 56.9%, Celluclast =&

70.4%, Termary 5% 61.2%, AMG =% 67.1% 2 Viscozyme F%&

E 63.2%EH AHRE EE B4 FEEA 56.9% |39 Hud =& 24

< BERon 53] Celluclast FEEANA 70.4% =2 71 =2 4L BT

389l superoxide 271 &AEA L Ultraflo =% 46.1%, Celluclast
64

F25 71.7%, Termary =% 71.7%, AMG F=&

(.

5% % Viscozyme F
A

ZE 70.4%2M Ultraflo 255 A3 L g4 FE5AM 64.5% °1%
9 & S Hgow E35 (Celluclast F=E, Termary =% %2
Viscozyme FE==NA= T70% o9 =& & HIY. ddzHe

superoxide 371 &AAZA L Ultraflo =& 17.1
40.8%, Termary F== 25.7%, AMG F=% 25.7%
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Fig. 6. Superoxide anion scavenging activity of the pumpkin extracts.
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Fig. 7. Hydrogen peroxide scavenging activity of the pumpkin extracts.
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