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ABSTRACT

Comparison of Nutrient Components and
Antioxidant Activity of Kobacha squash,
Pumpkin and Butternut squash

Lee Ka—-Ram
Advisor : Prof. Jae—Joon Lee Ph. D.
Major in Nutrition Education

Graduate School of Education, Chosun University

Recently, various health problems have emerged in Korea due to the
development of the restaurant industry and the westernization of diet.
Especially, cardiovascular diseases are more important because they
are likely to lead to chronic diseases if no clear symptoms appear.
Kobacha squash is rich in various vitamins and minerals, which lowers
cholesterol levels in the body to prevent vascular and adult diseases.
It also acts as an antioxidant to prevent skin aging and helps to
prevent cancer. Pumpkins, like Kobacha squashes, work to reduce
cholesterol. It is also rich in potassium, which helps blood circulation.
In particular, pumpkins have excellent diuretic and detoxifying effects,
which are often used to remove edema. Finally, Butternut squashes
are known to have been first developed and cultivated in the United
States and are known in Korea as 'Butternut squash' because they
resemble peanuts. Butternut squash contains four times more
beta—-carotene than Kobacha squash and also contains a lot of vitamin
A, which helps prevent aging and protect eyesight. As Butternut
squashes are cultivated in Korea, studies are being conducted on

them, but no comparison of pumpkins has been conducted vyet.
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Therefore, in this study, Antioxidant effects and the Physicochemical
component analysis of Kobacha squash, Pumpkin, and Butternut squash
were compared. In the physicochemical component analysis, free amino
acids, fatty acids, organic acids, general components, minerals, vitamins,
color, pH, and sugar content were measured. In addition, the analysis
of antioxidant activity also investigated total polyphenols, total
flavonoids, DPPH and ABTs. Moisture, crude protein, and crude fat
were the highest in Pumpkin, and crude ash was the highest in
Butternut squash, and carbohydrate was the highest in Koacha squash.
Total free amino acid contents were significantly higher in Pumpkins.
aspartic acid, threonine, asparagine, serine, glutamic acid, proline,
glycine, valine, alanine, methionene, leucine, isoleucine,
y—amino—n-butyric acid, histidine contents were highest in Pumpkin,
while tyrosine and araginine in Kobacah squash, but Phenylalanine and
Lysine were the highest in Butternut squash. The contents of
saturated fatty acid was also high in Pumpkin, Monounsaturated fatty
acid content was highest in Kobacha squash, and Polyunsaturated fatty
acid content was highest in Butternut squash. However, if you look at
the total content of unsaturated fatty acids, Kobacha squash was the
highest. The major organic acids were Citric acid, Malic acid and
Succinic acid. Succinic acid was only detected in Pumpkin. It was
thought that all kinds of Pumpkin would contain the most vitamin A,
but only Kobacha squash had the highest vitamin A content, and
Pumpkin and Butternut squash had the highest vitamin C content. The
mineral contents in Kobacha squash, K was the highest followed by
Ca, Mg, Fe, Na, Zn, Cu, Mn. K in Pumpkin was also the highest
followed by Mg, Ca, Fe, Zn, Na, Cu, Mn. Finally, K in Butternut
squash was also highest followed by Ca, Mg, Zn, Fe, Cu, Mn, Na.
Values of L and a were the highest in Pumpkins, and values of b was

the highest in Butternut squash. pH values and °Brix of raw and

- VII -
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powder were highest in Kobacha squash. There was no significant
difference in the total polyphenol content. However, the total flavonoid
content was followed by Pumpkins, Kobacha squash, and Butternut
squash, with noticeable differences. Butternut squash showed the
lowest DPPH radical scavenging activity at all concentrations, and
there was a difference between Kobacha squash and Pumpkins based
on the concentration. The ABTS radical scavenging ability was highest
in the order of old pumpkin, peanut pumpkin, and sweet pumpkin.
These results can provide basic data for various studies using

Pumpkins in the future.
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2. %% opulmat 4

=
[e)
%33, Na3PO4gH5A(pH 7.00 10 mL=
1 mLE %3 membrane filter(0.2 um)E
AFEsle] o 3et & ofn| = 2kxlE A1 7] (Biochrom 20, Pharmacia,

X
Cambridge, England)® #43}5 0. &4 %71 Table 13 7t}

Table 1. Operating conditions of amino acid auto—analyzer for

free amino acids

Item Condition
Instrument S433-H(SYKAM)
Column Cation separation column(LCA KO7/Li)
Column size 4.6 X 150 nm
Column temperature 57 =74 C
Flow rate Buffer 0.45 mL/min, reagent 0.25 mL/min
Buffer pH range 3.45 - 10.85
Wavelength 440 nm, 570 nm
— 6 -
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A AE A2 Wungaarden(26)9] Wil Fsho] AAJFATE 2 g9
ANHE etherZ F&3 v 0440}04 AsEFA170 oF 100 mg AW
AL Zg~T0 FH3E9 4 mLe 1 N KOH-ethanol €3 23314
o ge A weo]l glojd wizkx wwt ¥ 5 mLel 14% BF,
-~MethanolE 7Fstolch ¥zt71E F2ste] 80T 5&1F 7HEs &
metylesters} A Zth o] &9 3 mLe NaCl E3H&H3} 1 mLe
hexanes Tlstal wykate] A& 5 Aol &7 wix|atalvt. w3
BN Hstel  Na,S0,& ¥ &S AATF F gas
chromatography(GC-17A, Shimadzu, Kyoto, Japan)& &-&35}o] 4
gtttk ®A %72 Table 294 2t}

Table 2. Operating conditions of gas chromatography for patty acids

Item Condition

Instrument GC-17A(Shimadzu Co., Kyoto, Japan)

SP ™-2560 capillary column

Column (100m length x 0.25mm 1.d. x 0.25um film thickness)
Oven temp. 140°C(10 min) — 4C/min — 240C(30min)
Injection temp. 260TC

Detector temp. 260TC

Split ratio 1: 100

Detector Flame ionization detector

Injection volume 2 ul
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4. 712k &4

F7IAE B4

2Z0](No. 2)=

Kim $(27)¢]
o] 50 mLe] F/FTE
gt olssgch ol

W Fahol 2
Wl $0C h 440 ﬂ%&?ﬂEﬂﬂ

o
1=
VACCUM NVC-1100, Tokyo, Japan)® #¢-5% %—%—’FE 10 mL

2 A8}
JAPAN)E o]

o] F=EntE 183 (Prominence HPLC, Shimadzu Co.
£-3fo] FA81Sit)

BA 271 Table 33 )

Table 3. Operating conditions of ion chromatography for organic acids

Item Condition
Prominence HPLC(Shimadzu Co., Kyoto,
Instrument
JAPAN)
Column Two Shim-pack SCR-102H(300%<8.0 mm)
Shim-pack Guard Column SCR-102H(50%6.0
Guard
mm)
Mobile phase 4 mM p-toluenesulfonic acid

Inj. Volume
Flow rate
Reaction reagent

Detection

20 ul

0.8 mL/min

16 mM Bis-Tris aqueous solution containing 4 mM
p-toluenesulfonic acid and 100 uM EDTA

Electroconductivity
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5. HEF B4

HIEF A B HIERR] E 412 A E3dH(28)9] el Fate] AA|
3. 0.5 g9 Al 0.1 g9 ascorbic acid 18|32 30 mL9Y
ethanolS #7}ske] 80T A 20&7F 7FE & &SIt 18]a 0.25 mL
9] 50% KOHE&NS H7slal 5 mLe hexane®} 3 mlLe Z=/HTE
tsto] 2047F 3,000 rpmollAl GAEE Bl ol ECd 5 mLe
hexanes U3t s&3st & 80TAAA 2083+ FE3ho] 2083
3,000 rpmell A 4 stttk Ao Fste] NaxSOs 7Hl &
3 & 50CoA HsF3tal ethanolZ &8 & 9o #4x](0.45
mE o ¥ste] B3t EAZ S Table 49F 2t
HIEFY C 492 Rizzolo 5(29)9] W F#8lo] AA]s3IT 5 g9
Al2E 10% WERIZHHPO,) €9 20 mLE Y3ty F&3 ¢ 2087
3,000 rpmell Al ¥4 EElste] 0.45 pm 9] AA R o 3ste] mA
™ HPLC(Perkin Elmer InC. ME, USA)E &-&3lo #4330tk 4]
Z71& Table 59 T

9

-
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Table 4. Operating conditions of HPLC for vitamin A and E

Item Condition

Instrument LC-10AVP (Shimadzu Co., JAPAN)

Column Phenomenex Luna 5 um C18(250%4.6 mm)

Mobile phase methanol : water (95 : 5)
Flow rate 1.0 mL/min

Inj.Volume 2010

UV-VIS Detector(254nm)

Detection Spectrofluorometric Detector(EX:290nm, EM:330nm)

Table 5. Operating conditions of HPLC for vitamin C

Item Condition

Instrument PerkinElmer HPLC system (PerkinElmer Inc., USA)
Column Phenomenex Bondclone C18 (3.9<300 mm, 10 um)
Mobile phase 50 mM KHyPO, : Acetonitrile(60:40)

Oven temperature 30 °C

Flow rate 1.0 mL/min

Inj.Volume 2010

Detection UV-VIS Detector(254nm)
- ’ID -
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6. 7714 &4

714 Al Association of Official Analytical
Chemists(A.0.A.CORH @O F8ko] AA8lth. 0.5 g9 A&l
20% HNOz 10 mL ¢} 60% HCIO, 3 mL& tiste] FHaid wj7bA] 7}
d& ¢ F 50 mLE 0.5 M HNOse.Z AL313th 89S BAe5
He Z3e & o] Algate] 8 mLA FH&| EF&N o= ARESHSith
0.5 M HNO:E dlxzse=z 3%°em Inductively Coupled Plasma
Emission Spectrometer(ICP-OES, PerkinElmer, ME, USA)E &3] &

ATt A1 Z2712 Table 63 2t}

Table 6. Operating conditions of inductively coupled plasma optical

emission spectrometry for mineral

Item Condition

Instrument ICP-OES/PerkinElmer/USA

Plasma Unit RF Power 1.4(Kw)
Gas Flow Rate (L/min) 15

Wavelength Ca 317.933 Radial
K 766.490 Radial
Mg 285.213 Radial
Fe 238.204 Axial
Na 589.592 Radial
Mn 257.610 Axial
Cu 327.393 Axial
Zn 206.200 Axial

_']1_

Collection @ chosun



7. 4= 4

sooHl wWFEHEle] A= AAPA|(Spectro  Colormeter

ﬂllr

JX=777, Color Techono. System Co, Tokyo, Japan)® =743t}

%=(agk, +redness/-greenness) % = STt AR FFEwl

L#k2 89.39, a#te 0.13, b#ke -0.512 HAst] ARE-SIiTh

A= WE(LE,  lightness), X (bgk,  +yellowness/-blueness)
AN
)

8. pH 54

pHE WA 5 go B A8 45 mLe THFE H7lste] 43
S 438t 3] 40°CelA 30%%t sonication (Powersonic 420,
Hwashin Technology, Gwangju, Korea)o & Wk}t 2083+
3,000 rpme.2 Y E2(Combi-514R, Hanil, Hwaseong, Korea)3dt

T de AZdS pH "E (420 Benchtop, Orion Research, Beverly,

MA, USA)Z T3 SA3s ).

[e] — =
T2 ¢35l vortexing dFFTH TS 4 ABRE
sonicator® 4A| 7t

AHgste] ol F G
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80% g 1,500 mLol FAAZH 27te] visnl Hosus) o

11 ’
FoE B2 100 g= #H7bskslth o SRgds FAE 65 €Y
38 W= (heating mantle)(Mtops ms-265, Seoul, Korea)& ©]-&3}

of 32t Ao w 33 FEF F dER AFToINo.2)E ARS8t
AFsAt. oJde 40T F& A IAd ¥ FF7I(EYELA
VACCUM NVC 1100, Tokyo, Japan)E ARg&ste]l &uwlE A|Ag F
AsHetel Alge] &S TFEkleh AR Aks AE 9 7
0T ¥s RS oA A3S gsilch Leest Kim(3D)9] <
7ol W= 80% ethanol FE&E0] EF FEEC Hlgte] 2 L
3t @743 radical &7124S B3 s L i [
A

olg} e WO OB FH2 AN S

2. & polyphenol &% =4

dont, Feouta g3t ogs FEFE2 Folin-DemisH(32)°]
57438k tk. Test tubeel 2+t @&uvh
G2 FE= 0.2 mLet 9 A 0.2
=2 =, 0.4 mL9 10% Na,CO; &d&
A7Vt 4083F A8k WES-AZTE ELISA microplate reader(Model
680, Biorad Laboratories Inc., Hercules, CA, USAE &3l 760
nmell A FFEE SASCIY HEAe gallic acid@ihE o] 83k
AAstolon, Alge] F EYvlE 9 mL 9 ng GAE(gallic acid
equivalent)= YERH AT

_13_
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3. & Flavonoid 3= =4

‘Eri‘ﬂ—}, S2oH WF TS Davis HS W3 WH(33)S AFE-Ste]
=

oxl
ol
=
2
iy
,%
@
4
—t
c
o
()]
=2
N
N
N
(@)
ol
S
—
1o,
0
fo

= o

Fogdt gFant oets FEEY 0.5 mLe diethylene glycols 7}
3 o} IN NaOH 10 plL= ¥ar 37C YeujzolA 147 B¢k vk&-A
Zth. ELISA microplate reader(Model 680, Biorad Laboratories Inc.
Hercules, CA, USA)E o]&3te] 760nmelx S4=E S4alch A%
e quercertin(HZA RS o]&ate] AdeqlaL, A= F ZotEe
ol= e mL +9 png QE(quercertin equivalents)® WERJ ST

4. DPPH radical 2A% =4

SR Hegu e AT DPPH
radical(2,2-Diphenyl-1-picrylhydrazyD) 24845 AL Blois =4
(34)& o)g3le] =A35I3tE Test tubeol] 0.1 mLe @sHl HeoHE

G 5H oghe FEEI 0.2 mMe DPPH 0.9 mLE &33le] 37T
A 308 st WREAIZITE FRTRES AR Al oS Ho] whEAIA
t}. ELISA Microplate Reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)E ARS8t 517 nmolA F3EE S8t &
Az o 2= 4 kAl BHT(butylated hydroxytoluene),
BHA(butylated hydroxyanisole) 2 <1 &4FskAl Ascorbic acidE A
B33t

DPPH radical scavenging activity (%) = [1-(AbSsample / AbSpian) ] > 100
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5. ABTS radical 2A% =4

dodr Hoguk w3 guko]l ABTS radical 284S S4HS Re &

H(35)S ARE3sted FA38Ith 2.6 mM potassium
persulfate &3} 7.4 mM ABTS 8§95 A% v 53 v &2 &
ety £F-8NS ABTS ABTS radical %o]2)] AAS & 244

1 % ABTS" &8 o]&sle] 734 nmoﬂ}ﬂ
0.7~1.040.029] EFE7} B w74 ez FH5AT 0.1 mLe]
WIE W F 2 ethanol FF3 0.9 mLe ABTS' &8 Z3sl 3
7CoAA 3043 RESAIZTE F37FES A5 g4l ol ehE-S Yo] REEA]
Zth. ELISA Microplate Reader(Model 680, Biorad Laboratories Inc.,
Hercules, CA, USA)E °]&€3t 734 nmolA F3EE S8t &
Azt 2= g dkskA|el BHT(butylated hydroxytoluene),
BHA(butylated hydroxyanisole) ¥ A @4FskAIQ1 Ascorbic acids
AH&-s At

[¢)
BB AR

(T
o‘[g ‘101'

ABTS radical scavenging activity (%) = [1-(AbSgmple / AbSpian) ] < 100

SAAE

2 AgeA EEFF  ZA¥=  Statistical Package for  Social
Science(SPSS)E AHg3ste] A A8tk Awd HALRTOAE
YelNaL, A4 5294 HA2 one-way analysis for variance(d
=] EAFEAN)S AA] 3 g p<0.05 oA Duncan®] multiple

range testS &-83slo] A5 A Th
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Table 7. Proximate compositions of Kobacha squash, pumpkin an

d butternut squash power

(%, dry basis)

. Kobacha . Butternut
Composition 3) Pumpkin
squash squash
Moisture 8.00+0.44%" 9.97+0.54% 7.4440.20°
Crude protein 7.35+0.28" 10.75+0.53% 7.68+0.31°
Crude Fat 0.87£0.07° 1.17+0.14° 0.56+0.03¢
Crude Ash 4.50+0.26° 10.32%+0.76% 10.34+£0.69°
Carbohydrate® 79.28%0.17¢ 67.79+£1.97¢ 73.9841.23P

DCarbohydrate = 100 - (moisture + crude protein + crude fat + crude ash).

2All values are expressed as mean = SE of triplicate determinations.

$a=cMeans in row with different letters are significantly different

Significantly different (p<0.05) by Duncan’s multiple range test.
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2. $8 ofv:At
gsut, Foour g wFaute] f{g O}‘:’]i’&
Table 8%} #th &4 A3} F 23F9 ofv|Ait FolA] doul 22F, &
258k 15%, BFodtdAs 1959 opniste] AEHA WA A &

Fo] ZH BEFOA HEE ofvxAt e £A4E MR,

4

Aspartic acid, Threonine, Asparagine, Glutamic acid, Proline,
Glycine, Valine, Methionine, Histidine= 234} WZsH toul &
o] 2™ Serine, Alanine, Isoleucine, Leucine, y—amino—n-butyric acid
FoH =o]9] 0 Arginine> WoHly W EHE S

& wenl genl, 9e)
S cow e 7 AT 4 . e  FHe FUIA BEH of
b

2 Cystine, B-aminoisobutyric acid, Carnosine, Tryptophan< ©a Bl A]
T AE5E% oW Ornitines sl vt A&t dsdl 5254,
Foute] F opu|Al e 747y 8%, 5%, 7Ee] g olu|wAte] A
ZH AT dautdA s BE FR Igohu|xite]  AEHL

Threonine, Valine, Methionine, Isoleucine, Leucine2 RE £79

e 3716.20£103.71 mg%h=
S 7

=]
)
b Hesu, G35, 9su 0% F oopweal §%e] e 2
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Table 8. Free amino acids contents of Kobacha squash, pumpkin

and butternut squash power

(mg%, dry basis)

Amino acid

Kobacha
squash

Pumpkin

Butternut

squash

Aspartic acid
Threonine
Serine
Asparagine
Glutamic acid
Proline
Glycine
Alanine
Valine
Cystine
Methionine
Isoleucine
Leucine
Tyrosine

Phenylalanine
B-aminoisobutyric
acid
y—amino—-n-butyric
acid
Histidine
Carnosine
Tryptophan
Ornitine
Lysine

Arginine

179.90+£2.771)c2)

68.17+0.85b
146.68+2.37b

400.72£16.60c

54.34+0.68b
41.50+0.51¢
26.52+0.73¢
189.47+5.05b
116.00+3.63c¢
3.30+0.11

32.52+1.56b
130.55+2.73b
120.73+3.25b
145.99+4.05a
80.01+4.48b

186.11+5.26

517.47£.16b

62.73+2.98b

22.11£1.40
32.10£1.98

29.35%3.56b

843.65+18.69a

6540.70+42.47a
710.82%+12.65a
636.73£14.23a
724.42+6.34a
409.75%£10.31a
62.60+1.53a
88.12+3.16a
523.47£8.29a
798.92+£19.71a
190.77£7.70a
517.66£8.98a
229.73%111.35a

2493.88+53.17a

248.05%12.28a

550.61£7.79¢

985.75%£17.57b
71.34%+0.61b
105.88+2.38¢
599.95+£11.09b
62.08+0.81b
52.65+0.39b
33.66+1.96b
118.88+4.44c¢
184.93+2.53b
37.46%£2.22b
37.08+2.19¢
55.80+3.33¢
99.66+7.96b
111.55+11.27a

352.59%7.12¢

79.45+4.21b

11.16%1.07
128.184+9.64a
588.15%£12.92b

Total

3429.91+£86.86b

14726.23£219.96a

3716.20£103.71b

DAl values are expressed as meantSE of triplicate determination

2a=Means  in

with  different

letters

different(p<0.05) by Duncan’s multiple range test.
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dort HFood W owgsdte] Aiks £43% Ade ArE
Table 99} #t} wsub e LAt 657 BX3ATAE 5350]
AZHAL FLowoA = AL 4339 ExsiA il 3o A
=3t vt 2 BJF st e AW 9% EESA AL 4
FTol AFHUY. FEHo2E XA WAEQ] Myristic acid, Palmitic
acid, Stearic acid® @Y Ex3AE4QD Oleic acid, t7F &3E38H4]
AR BEEal, gEdlgte]l HEHATH WA s AAES A EW

LA
FEHoR PEE TN

o%
[~>~
o
0
1o

sA 25 Myristic  acid,

=
dF Hesuk usdl f=o]glom Stearic acid

Palmitic acid& w3 35H
2 H23®, w9IFeH, daHl Fo|t) Heptadecanoic acid,

Behenic acid, Lignoceric acid ©@aulHty @F sHbol| A ghafo] &

%2m™  Arachidic acide BFsHHET HF2sHro] ko] Eoprh

Luric acid, Pentadecanoic acid< W3 & uto| At AZH A U0

2 BY¥SAUAS AEEYE @ Ex A WA Oleic acide @&

i Heod, 3Fed o2 YER o cis-11-Eicosenoic acid<

daate Aut AT oyt ExsAaE A IeEAAll
1

Linoleic acidg w&dl w3 sdl Hosuk £o]9lom™ Linolenic

¢
i

(3

¢

acid> HFau, @yl 5858 ol ATt Arachidonic acide &

&5 1]
Sub A= AEEHA gskorn BFIERTE gEute] ghgko]l Elkt)
Z Z3pA ke vl 32.6342.88 g%, HS&vr 51.1144.97 g%,
I 58 50.57£3.67 g%z EIA ALl Aol M AA HAEH
HFosdto] 71 Wol &Y wFauE F o] & 4 g
T A Zz EIx3AS a5 41.76+4.833 g%, HS3H
=
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Table 9. Compositions of fatty acids in Kobacha squash, pumpkin

and butternut squash

(mg%, dry basis)

) Kobacha . Butternut
Fatty acid Pumpkin
squash squash
Luric acid (C12:0) - - 2.00+0.08
Myristic acid (C14:0) 0.3740.027<? 1.3440.08° 2.06x0.07?
Pentadecanoic acid
- - 0.52+0.06
(C15:0)
Palmitic acid (C16:0) 26.72+2.61N¥ 31.30+2.78 32.87+3.06
H i id
eptadecanoic acl 0.26+0.02" - 0.7240.03
(C17:0)
Stearic acid (C18:0) 3.86+0.15°¢ 17.94+2.07* 9.394+0.23°
Arachidic acid (C20:0) - 0.53£0.04 0.4940.04
Behenic acid (C22:0) 0.73+.04° - 1.45£0.06*
Lignoceric acid (C24:0) 0.6940.04° - 1.07£0.04*
Saturated 32.63+2.88° 51.11+4.97* 50.57+3.672
Oleic acid (C18:1n9c¢) 25.36+2.45% 23.90+2.91° 7.16+0.82°
is-11-FEi ic acid
cis icosenoic aci 0.9620.02 ~ ~
(C20:1)
Monounsaturated 25.62+2.472 23.90+2.912 7.16+0.82P
Linoleic acid b
22.73+2.33% 12.30£2.05 18.96+.06°
(C18:2n6¢)
Linoleni icd
HHOTENIE e 18.76£2.48°  12.68£1.65°  23.05%2.56°
(C18:3n3)
Arachidonic acid NS
0.27+0.02™ - 0.25%+0.01
(C20:4n6)
Polyunsaturated 41.761+4.83* 24.98+3.70° 42.261+4.632

DAIl values are expressed as mean£SE of triplicate determinations.

Yae\Means in  row

with

different

letters are

different(p<0.05) by Duncan’s multiple range test.

NS not significant.
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gout Hoou 9 wFeute] fraks B4 Ay ArE
03} #Zth d3dbe A= Citric acid, Malic acid 29 #7]4ko]

)
1
AZE Qa1 FHE34o| A= Citric acid, Malic acid, Succinic acid 3%9]

F714be], w@EEdbo| A= Citric acid, Malic acid 29 +7]%ko]
HAEHAY. BE vt AEFH Citric acide H52%8, @3dsuh
gau Foldlom Malic acide W3ed, wWeul H258 O

skefo]l w94t} Succinic acide H< b AT HAEHALE F {714
stFe doHl 17370.85 ppm, w28 31713.75 ppm, W3FsHE
53449.99 ppme] AEH o] HFeH, H2EEh dod FoF {7

51O = o <
FHretal e AE o = ok

Table 10. Contents of organic acids in Kobacha squash, pumpkin
and butternut squash powder

(mg%, dry basis)

) ) Kobacha . Butternut
Organic acid Pumpkin
squash squash
Citric acid 5314.94+93.73V<% 25153.63+£188.467 13558.00+£80.71°
Malic acid 12055.91+207.13° 6400.76+97.41¢ 39891.99+189.53
Succinic acid - 159.35+6.47 -
Total 17370.85 31713.74 53449.99

DAIl values are expressed as meantSE of triplicate determinations.
Ya=\Means in row with different letters are significantly
different(p<0.05) by Duncan’s multiple range test

_22_
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mg%, w29 22.50+1.79 mg%h, BTE8 27.2612.82 mgho =

)
HIERIASE e =AM e 7 dae o g Ui HER

Table 11. Contents of Vitamin A, C and E in Kobacha squash,
pumpkin and butternut squash powder

(mg%, dry basis)

L. Kobacha . Butternut
Vitamin Pumpkin
squash squash
Vitamin ARE) 692.42+12.11V2% 97.2348.98" 105.63+9.67"

Vitamin C 480.18+12.55° 692.34+£25.24° 1804.32+32.77°

Vitamin E 47.11+4.54° 22.50%1.79° 27.26+2.82°

DRE: Retinol Equivalent

A1l values are expressed as mean®SE of triplicate determinations.
different
different(p<0.05) by Duncan’s multiple range test.

Ya-eNMeans in  row with letters are  significantly
- 23 -
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dovl Hesd % B3] Fr71d #4 A= AAE Table

129} 2o gss TR FU1E T K7F A SR EutelA 7H

wo] dfFHo] ) "@Eute]l A9 K, Ca, Mg, Fe, Na, Zn, Cu, Mn

FoF B S HYy H258 49 K, Mg, Ca, Fe, Zn, Na,

Cu, Mn ollom mixgto g wWFsHLe K Ca, Mg, Zn, Fe, Cu,

Mn, Nato 2 =2 ggs Bt F7|4d F Na2 dadtox 713
e

=koem K, Few H23wbollA A4 A=43Ath v Ca, Mg, Mn,

Cu, Zné] &2 GI ool =4 A=H3At

Table 12. Contents of minerals in Kobacha squash, pumpkin and

butternut squash powder
(mg%, dry basis)

) Kobacha . Butternut
Mineral Pumpkin
squash squash
Ca 84.3440.85V¢? 124.80+3.56° 293.31+£8.48*
K 1602.31422.68° 3776.05+45.88° 3476.02+35.25°
Mg 68.54£1.48° 128.2243.49° 140.03£4.55
Fe 1.78+0.14° 2.33+£0.05% 2.10£0.11%
Na 1.38+£0.05% 1.32+£0.07° 0.51+0.03°
Mn 0.15%£0.02¢ 0.354+0.02° 0.52£0.04%
Cu 0.39£0.03°¢ 0.4940.04° 0.72£0.04%
/n 0.98%0.08° 1.84+0.07° 2.20+0.11¢

DAl values are expressed as meantSE of triplicate determinations.
2a°Means in row with different letters are significantly

different(p<0.05) by Duncan’s multiple range test.
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M =7 Avl= AA|E Table 14
oF i B Fig. 29 2k @eEbe] WE Lk 50.36%0.05, A
£ 1.91+0.03, A% bgke 33.55+0.16 2.2 VFERRL E} A=

52.60%£0.29, AN a2 10.68+0.05, %V—“EE b%}o 39.47£0.052
2 et BEe s Heseh BT e geu £l whol
FAC = G 5204 ot Fo 2 UEYY. Figure 22 &
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CHOSUM UNIVERSITY

Kobacha squash Pumpkin Butternut squash

Figure 2. Photograph of Kobacha squash, pumpkin and butternut
squash.

Table 13. Colorimetric characteristic of Kobacha squash, pumpkin

and butternut squash

. Butternut
Color Kobacha squash Pumpkin
squash
L 50.36+0.05"¢ 54.32+0.17*  52.60+0.29"
a 1.91£0.03¢ 12.7940.042%  10.68+0.05"
b 33.55+0.16°¢ 38.56+0.14° 39.47£0.05

DAIl values are expressed as mean+SE of triplicate determinations.
2a~Means in row with different letters are significantly

different(p<0.05) by Duncan’s multiple range test.

_26_

¢*/Collection @ chosun



=5 7.87+£0.06 °Brix,
7.50£0.00 °Brix, 5.33+£0.06 °Brix7} =A%t 9E7 B %
2

Table 14. pH and °Brix of Kobacha squash, pumpkin and

butternut squash powder

Kobacha Butternut
Item Pumpkin
squash squash
pH 6.89£0.02% 6.244+0.09° 5.95+0.04¢

“Brix Raw  12.02+0.02°  7.61£0.01°  4.70£0.01°¢

(Sugar Powd
7.87+0.067 7.5040.00° 5.33+0.06¢

content) er

DAIl values are expressed as meantSE of triplicate determinations.
Yae\Means in row with different letters are significantly

different(p<0.05) by Duncan’s multiple range test.
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A 24 P 53 57

FU[U

wEe Hes @ gty gus a3 45 98 52
> +

%z sk A|EE 80% ethanolZ F=39 ). W&dul H23uk
I e 280 F&H £8ES Table 159 Zuh 7Z+2zF 23.9740.43

%, 25.64£0.29 %, 24.31£0.31 % St}

Table 15. Extraction yield of Kobacha squash, pumpkin and butternut
squash ethanol extracts

Kobacha . Butternut
Item Pumpkin
squash squash

Extraction yield

(%, dry basis)

23.974£0.43VN52 95 6440.29 24.31+0.31

DAIl values are expressed as mean£SE of triplicate determinations.
2NS; Not significant.
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2. % polyphenol =

al
B AHoA 233 wsEr HFosuk wl wI suko] E polyphenol
A

=
stef BA Ax= AAE Table 167 2l @&ure 143.38+1.19
7

o P
e =

Table 16. Total polyphenol content of Kobacha squash, pumpkin and

butternut squash ethanol extracts

Kobacha . Butternut
Item Pumpkin
squash squash

Total polyphenol

b 143.38+1.197"?  155.16+£3.53"  147.16+0.16"
(mg GAEV/g )

D" Galic acid equivalent.

2 All values are expressed as mean£SE of triplicate determinations

8 aPMeans in row with different letters are significantly different (p<0.05)

by Duncan’s multiple range test.
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3. & flavonoid &=

Flavonoide= WAl 1] 2707} 370¢] ehao] ol&] Aol d Fx=
7 AL Q= BTt ZEfR o= = EEtE(Flavones), &}

+=(flavanones), ©]2%

7<) 3} e 215X

Table 17. Total flavonoid content of Kobacha squash,

butternut squash ethanol extracts

Z o} (isoflavones),
g2} X = (flavanonols) 52o.% A ¥ o] th(41). Flavonoide=
Aol v 3hrE o
at, ks A8, AR o Fol adrt

=22 = (flavonols), 2

AtkaL

we e

BB

Jom Fda=r], F4,

A A k4,

Z flavonoid &

. ek 10.91+0.17 mg

mg QE/g AEHJoH F

17
ATt % flavonoid S H&

% 4 gk,

pumpkin and

Kobacha ) Butternut
Item Pumpkin
squash squash
Total fl id 2)b
otal Havonol 10.91£0.172% 19.00+0.17° 3.9140.09°

(mg QEY/g )

D Quercetin equivalent.

2 All values are expressed as mean£SE of triplicate determinations

3 2 P\eans in row with different letters are significantly different (p<0.05)

by Duncan’s multiple range test.
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4. DPPH radical £A%

Farst =do] 7 & 542 fEvle whes sk Aold #27]
2AZES &4 radicaldl AAE FoAste] x=3E AAlste xR
©]-8-¥th(44). DPPH radical 271 574 datstad S0 <9
stz wlalE e radicaldl &2 A4 e] DPPHE 248 5 e
Gakst 24 &S SAsks WHolth DPPH w9 #AaA=s
et AY dixzwe] DPPH %8 ditAE #Zasted Zad 243
wo] TR EAsHs Aolth4h). Ao WML E AHgste] @tst

24 S5 gl A or AFo] Bojata tdate] EE] A
&5 ATH46, 47)

2 Ao PP dsul, Fesd BFsHe] DPPH radical &
s A A= AAE Table 183 2tk dow, HLoH, B33
vte] DPPH 2tz £7% 1000 pg/mLelA 242k 13.21%, 10.33%
2 7.29%9tk FEE9 sx7t F7bsldA DPPH @tz 2% %
A S7bekE 4¥E 1ol 20000 pg/mLelM ZHzb 27.29%, 39.84%

O
2 22.44%% YERHTE 1000 pg/mL ® 2500 pg/mLelA S

DPPH radical &7&< w<dd, do8t, w3 5¥ <=2 DPPH
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Table 18. DPPH radical scavenging activity of Kobacha squash,
pumpkin and butternut squash ethanol extracts

Concentration DPPH radical
Item . .
(ug/mL) scavening activity (%)
20000 27.29+1.19%°
10000 20.4241.20°
Kobacha 5000 18.02+0.84°
squash
2500 15.90£1.32°
1000 13.21+£0.11°¢
20000 39.84+2.28
10000 26.30+0.21°
Pumpkin 5000 19.80+0.48%
2500 15.05£0.81°
1000 10.3340.09¢
20000 22.444+0.62°¢
10000 16.89£0.10°
Butternut
5000 13.714+0.37°
squash
2500 10.2740.33P
1000 7.29+0.08°¢
BHAY 1000 77.26+0.31°
BHTY 1000 78.52+0.24°
Ascorbic acid 1000 86.97+0.00?

DBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
YAl values are expressed as mean®SE of triplicate determinations.
YValues with different letters in the same concentration are significantly

different at p<0.05.
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Figure 3. DPPH radical-scavenging activity of Kobacha squash,
pumpkin and butternut squash power
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5. ABTS radical &A%

facs

I
%2
©

A st SA4E
An

el
persulfate(Zg7Hab2F) 9 o] ¥H-5-3)
=

o &4 o]l ABTS+ o] AA
ol ABTS+ 7} FEE9 ksl 4o 98] 2A%W radical S
o] ARl HZ Ao o] =t ol ALY = HEE U AAF
o2 UelA H+= o]-8-3F HHolth(48, 49)

B Aol 1EF
As B4 3= AAE Table 193 2t} ©haw
o] ABTS #dZ &A% 1000 pg/mLelA Z+zZF 15.99%, 24.92% 2
16.16%% 3, 55 27t A4 wel ABTS radical A% &

7 u

A Fashe %S Ho 125 pg/mLelA 27 4.51%, 5.48% %

5.02%% YeEtE ABTS radical A4 T+ RE LA H25
ulh g Feek gouk Fog AAF =58 4 5 Jdu FAUERT
B d3d 5235

°] BHA®} BHT % Vt.C(Ascorbic acid)®} H] L3}
H} U B5 B gl Ao 2 e

gTT
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Table 19. ABTS radical scavenging activity of Kobacha squash,
pumpkin and butternut squash ethanol extracts

ABTS radical

Item Concentration scavening activity (%)

1000 15.99+0.53%¢

Kobacha 500 9.44+1.28°
squash 250 7.06+0.15°
125 4.51£1.06

1000 24.92+0.71°

Pumpkin 500 13.48+0.52°
250 8.29+0.58¢
125 5.4842.21

1000 16.16+0.37¢

Butternut 500 10.37£1.192
squash 250 7.19£0.75°
125 5.02+0.97

BHAY 1000 95.41+0.13"
BHTY 1000 96.00%0.07°
Ascorbic acid 1000 95.37+0.07?

DBHT: butylated hydroxytoluene, BHA: butylated hydroxyanisole.
A1l values are expressed as mean®SE of triplicate determinations.

YValues with different letters in the same concentration are significantly

different at p<0.05.
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Figure 4. ABTS radical-scavenging activity of Kobacha squash,

pumpkin and butternut squash power
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