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ABSTRACT

This study was conducted to compare the physicochemical characteristics and antioxidant
effects of Kobacha squash, pumpkin, and butternut squash. pH and °Brix values of pumpkin
powder were highest for Kobacha squash. L and a values were the highest for pumpkin, and
b values were highest for butternut squash. Crude protein and crude fat contents were the highest
for pumpkin, and crude ash content was highest for butternut squash. Carbohydrate content
was highest for Koacha squash. Aspartic acid, threonine, serine, asparagine, glutamic acid, proline,
glycine, alanine, valine, methionine, isoleucine, leucine, y-amino-n-butyric acid, and histidine
contents were highest for pumpkin, tyrosine and arginine were highest for Kobacah squash,
while phenylalanine and lysine contents were highest for butternut squash. Saturated fatty acid
content was also highest for pumpkin, monounsaturated fatty acid content for Kobacha squash,
and polyunsaturated fatty acid content for butternut squash. Unsaturated fatty acid content was
highest for Kobacha squash. The major organic acid in Kobacha squash was malic acid, while
citric acid was the major acid in pumpkin and butternut squash. Kobacha squash contained more
vitamin A and E than the other pumpkins, but butternut squash had the highest vitamin C content.
The mineral contents in Kobacha squash decreased in the order K, Ca, Mg, Fe, Na, Zn, Cu,
Mn, in butternut squash in the order K, Mg, Ca, Fe, Zn, Na, Cu, Mn, and in butternut squash
in the order K, Ca, Mg, Zn, Fe, Cu, Mn, Na. Total polyphenol and total flavonoid contents decreased
in the order pumpkin, Kobacha squash, and butternut squash. DPPH and ABTS radical scavenging
activities decreased in the order pumpkin, butternut squash, and Kobacha squash.
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I. A&

S9K Cucurbita spp.)2 B0 &si= ddAy
32 QA2 BE5 5UA 38K Cucurbita moschata
Duch.), A¥A 3¥HC. maximaD.), HIFA &
9H(C pepo L) Al 77} &= Aoz A
Qo1 HAzevedo-Meleiro & Rodriguez-Amaya
2007), 1 Qlof| YAE SEKC mixita) D 5F
SHKC. ficifolia) & @A 3091F0] 3= o] 3l
ownj, FYomE7t = dopd 7t ERkEsE ¥
A2 A A 2R B2t JtHYamaguchi
1983; Whitaker & Robinson 1986). &8} &+
LAt HHEH 2R B-carotene ¥Fo] 53
=9 (Mathews-Roth 1991), B]EM A 9 7}2
Elo|ER, 7718 & vt YEAaE o o
Skl ok ESE pecting H|ESH Alo]dGAE
FHote] @Hbo] 7HA| AL Q= F¥A 7HA = HE
7ot vweiE 45t A o2 Hoj{rKRural
Nutrition Research Institute 1986; Mukesh et
al. 2010).

52359 Cucurbita moschata D.)2 SUA
SHlo g WizoHl = A5 SHNcheese pumpkin)
o7 E9n FojA Zo] F1 A7t & ofF 34}
ojt}. ZRE oA F23H2 BAxH
71%5°] oto] A BE AlA, 357 &4 &
< A oA 2 AEoE IHA
(Kim et al. 2005). Lee et al.(2010)2 2 &
Hhofl = opn| Al gHo] o} 3|E7] SAE0A
483t 4]Fo]2tl 5192, Lim & Choi(2001)
2 SEE FE80] 8% 4 1A EF ddarrt
Utk ®H5tiet. £35] p-carotene®] Tl

3 thepe] QJopgiiol BRElol glom, HeE
2 [e)

al. 1999; Do et al. 2012). H2358F & A+
S&2+ 299] o3}ty EA4(Park 1991), =
ekl ZHkAF 24(Nam & Ko 1994) 5 AEE
Ao TWF A9}t F2oEkE EES THAE A
T2E QF=2E (Han & Lee 1993), 4¥{(Moon
et al. 2004), 77X (Park et al. 2001), &7
(Jung 2004) ol et A+7F B =it

$HM] & 2= o sweet pumpkin, Kobacha
squash)2 XY Cucurbita maxima D.)2)
o FFOoE A7t gotd ezt IARA| o,
A7|17F 22 AL vydeH 52 grodtolzt B
27)% g} gubdog ©@sEke 1.5 kg ]9
ST 7|7} 2o = gt =Aolal, op
2 AgMog gt e =2 E(Kim et
al. 2005y AY™ YARA7F #HFQl SEtoltt,
GoHR2 525 H|Ste] B-carotene T
A =31(Kim et al. 2005), B[R A, E ¥ Ca,
P, Na 59 9¥a FFsto] 7154 &A= 7+
Iy QIthHeo et al. 1988; Kim et al
2005). 95 B AFERE AR 2 AR F
©] MsHHeo et al. 1998: Cumarasamy et al.
2002), 958} H2 Suto] PR L Palst
2d v (Kim et al. 2005) A58t ofygt o
ek H7t AN dtE+ A7I9(Jeong et
al. 2008), == (Kim 2017), 48(Kim 2005),
o]f2l(Park et al. 2001) 5ol thet A7} o]F
o] Ftt.

D539 Cucurbita moschata ‘Butternut’)
< SFot =7t HWAIZ gEel o] et A|Y
oA AefE FUA FHoR 12 583 T
oA & 2Alek= AuiF R 254 gl THIS
2GS gho] Y= A& d#A SthOlson
et al. 2000). BF3582 oF 40 keal?] W2 &
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2 AEOo 7 AHA QtKSlaska-Grzywna et al.
2016). BE5H £33t tE sHEY nlRVIA 2

B-carotene«l SkFol ot QA Al =22
ZHItle & Kabelka 2009; Zaccari & Galietta

2015). E3F Bg5Hko] 71289} Mo FAts)
%X“’] Baia galst Tyt 9eitin B

ATHLi 2020). 1Y FHollA= FF5HEe]
EHEH 2 G A[A] grot Ay AF7F BA At &
i&‘ﬂh—} HE Sy dtE= E ey

Nel S tlﬂ-i_‘@_‘tﬂ—A 010(;2 _E_ _E_/}:‘]
A llﬂ7]-(S1nr1 et al. 2020)2 B 54k
A (Yun et al. 2022)0] &3+ A+ 4
o Ut
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f Health Promotion 2002). &4, Y Sof
53t o] EA A (phytochemical) AE
S v RS ookst AHo] oo £2 92
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IthKorea Association

m>_4 o o

=

THKorea Association of Health Promotion
2002). TolEA YA (phytochemical) 73]
_IOT%_@- Agﬂ:al-ﬁ.g 7].;<] 011— MHH g].oLg

T 7I2Eolts Y Ao} w9 Ko, S
P 59 st 7673 72 AtkEldahshan
& Singab 2013; Cazzonelli 2021). £3] 7=
HlolEF F Mo 53] Wo] E°iUe B
-carotene> &/d4tA B 78 HHZ AAE &
sto] Alst Z-8(Kim et al. 2005) 3= 75
’d /d¥(Foote et al. 1970; Seddon et al. 1994;
Choi et al. 1998)0.2 &&A gloH, 1 9o

SHf 2 0[3fSN M2 U e BY D 253

FA2F&(Ziegler 1989, 1991), w3}olA| Z-&
(Ames 1993), FHTHDo et al. 2012), HY7 |5
Z7 a7 Rouseff & Kaihauri 1983), 43235k
a3 Gerster 1991) 5°] A& AR A
A Sl

A7 FUY THESO| e dAE B
<& 8] KQof] mE 3t E Hlu(Park et
al. 1997), vl&sHr 9 =5Hko] SR o

THCho 1997), t=4tat AR SHFo) o
Hl 3 A7H(Ann 1997), 393 ©5Hko] A&
v (Heo et al. 1998), H=% 89| HLd
A& H]¥(Jang et al. 2001), = RS 25
%54to] EAEA A7(Youn et al. 2002),
SH ‘L]_ _9_1:11—‘,] OQOJI/HHEL]— o]—/(]—g,]— %—A—] H]
W(Kim et al. 2005), H228, ot 9 ofj&
‘i,.J FAksl 24 B W AHOh et al. 2010), &
_L]- HH_,] _9/}-0]&(-] X/H Eﬂ 010]:/\'1‘:' H]
(Kim et al. 2012), SFARFSH} 5EZ0] gk
e 24 H]E(Oh et al. 2014), S8 25 %
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2 o] 2714 A4E2] ¥ Hong & Kim
2017) 53 e A7t AgEiglont, Fjel A
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23t & ddsto] £9] Aok A|ASI BEAS
k| E}% 7R Bk oF 1 cm AEE HUieh oF
2595 AFHT -70CAAN §595 &

%@Zﬂiﬂ(ED 8512, llshin, Yangju, Korea)&
o]-gsto] 72A17F BAAR A, s27AxE &
oHF Feod 1 gEseke 747k EA7|(HR
2904, Phillips Co. Amsterdam, Netherland)
£ o|-835to] migt & BEE A|xsio] -70TC
A YeHsto] A5 ARSI 2 Ao A
Q.TB‘]— }\] Okz ‘6‘]—/\]-§]J: ZX4_9- _(HTB‘]- }\] 0]:,9_ T;H =] ‘:'
Sigma-aldrich(St. Louis, MO)AI &<
om 1 9 A2 EFA &2 AFARS T

Asto] ARSI

o Arg5lY]

1) pH 3%

SHF B9 pH 42 WA 2] sE 2
A& 5 goll 45 mL SR8 H7iste] 4% &
Askso] 40°CollA] 30+t sonicator(Powersonic
420, Hwashin Technology, Gwangju, Korea)
2 230} As9ick. 2087k 3,000 rpmo& ¥
AE2]7](Combi-514R, Hanil, Hwaseong, Korea)
£ AREsto] YAER R F 92 A5AS pH PIE
71(420 Benchtop, Orion Research, Beverly,
MA, USA)E ARE3te] pHE 39 Wi 57313
ct.

2) 3% &%

oM B0 Gl A9 AR 1 g2 FE &
10 mLe] S574E H5}9] vortexing 3t} T
Z+ A|®&ZE sonicator(Powersonic 420, Hwashin
Technology, Gwangju, Korea)Z 4A]7F 59t
225t o2 Whatman No. 2 93X|(WEF2-
1500, Whatman, London, UK)E AR&3}to] o

It & FEA(Rx-5000, Atago Co., Tokyo,
Japan)Z o]&3lo] G E 33] vhE =519t}

3) M= &4

SHF Bako] A= XXA|(Spectro Colormeter
JX-777, Color Techono. System Co, Tokyo,
Japan)Z &A5Fct. M= Yi(lightness, L
D, DM = (+redness/-greenness, agl) U 34
L (+yellowness/-blueness, babE =45t
AREEE IuTE L3R 89.39, agt 0.13, bt
< -0.51% EAsto] AMEsIleH, 53] vhe &

M
>
rlo
o

.A.C.(Association of Official Analytical
Chemists) B'H(1990)°] &sto] AAlsHAT). 4
FFE A7tEARH o E 105To] 241%F o]
1, ZehE skES micro- k]eldahl
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2) frEormieil 4
SejopuliAt
< g5e 52354
g¥ 6 N HCl 3 mLE AF & 27513 1 &
121COIA 2447F 7RIS 3t the Y2 ofl e
rotary vaccum evaporator(EYELA VACCUM
NVC-1100, Tokyo, Japan)Z &% - 5=3M4

(\X/aters Associates 1990)
tE]-i _9_1:11— 71—71—4 Hul— 0.5
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45H(pH 7.0) 10 mLE 85
At ¥ 1 mLE F9 membrane filter(0.2
pm)E ARESte] oIt & ofm| AR e 7]
(Biochrom 20, Pharmacia, Cambridge, England)

AAE B4 Wungaarden(1967) thoﬂ =
2 g9 Zt A=2E ether® F

o o O%J—}O}Oq A - 54X F 100 mg Z]
FEe Sk Fsted 4 mLe] 1 N KOH -
ethanol &d1} Egaigict. 1 & {4 H2o]
ojd wi7iA] wWEF & 5 mL9 14% BF;-
methanolE 715t W75 2lste] 80T
of 587t 71E3t & metylesters} AJZTE o] &
oBofl 3 mLe] NaCl Z3Hg-H3} 1 mL2] hexane
= F7Fskal wRksto] 42 5 Aol &4
25k0et. E3F AFAE FHsto] Na,SO, & ¥l
TS AAT F 7k ZA2EHT(GC-17A,
Shimadzu Co., Kyoto, Japan)Z ©]-&35}o] B4
Sk

24

4 771

>

vl

714 242 Kim et al.(1997)2] W] &
sto] AAlsHT 1 g9 Al 50 mLo| S+
TE JUkste] 80T Szl 4417 7HE% &
Whatman No. 2 oJ3A|(WF2-1500, Whatman,
London, UK)}E AR&5to] ofa}sioict. o dZ 3
5=7|(EYELA VACCUM NVC-1100, Tokyo,
Japan)& AY - 5= & S{LE 10 mLE F&
slo] o] 3z &ulE J#1](Prominence HPLC,
Shimadzu Co., Kyoto, Japan)E °]-&s}] £4
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A
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5) Hlehgl 4

HlEl A 2 H[EH E 242 4EFAH(Korea
Food and Drug Association 2005) ¥Ho] &
ofo] AASIATE HIE A BA2 2449 AR
0.5 g} HlEH C 0.1 g 182 ok 30 mLS
H7ksto] 80T oA 2087t 7FE ST o719
0.25 mL 50% KOH &9& #H7Iska, 5 mL
hexane¥ 3 mL &&%55 Hslo] &35 &, 20

i

0|

5 mL«] hexaneg ©H5}o] —X]ﬂ-ﬁ k= 80C°ﬂ
A 2087 FE3510] 2087t 3,000 rpmollA ¥4
2o ot A5HTt oto] NaxSOss 71l &
S & 50ColA A% - w5k ek E &9
T 9o 1](0.45 m)E ojI}sto] EAstqich
Jeb?] C 42 Rizzolo et al.(1984)2] B0
Stof AAJoRh. 5 g9 AlRE 10% ERRIA
(HPO3) &9 20 mLE Hstq &3 § 2087t
3,000 rpmollAl ¥4l £25ke] 0.45 pm 2Hofat
A2 oj751e] HPLOILC-10AVP, Shimadzu, Kyoto,
Japan)= A5ttt

Er&"%r%

AN

6) 714 24

F71A E4L2 A.0.A.C.(Association of Official
Analytical Chemists 1984)2] Blof &3lo] 4
Alskodet. ZH7te] Al 0.5 goll 20% HNOs 10 mL
9} 60% HClO4 3 mLE& tiste] Fgaid w74
71EL 3 & 50 mLE 0.5 M HNOs .2 F&3}
Ach BEEHS BAFYEER S ofE ]
AlgdHol 8 mLA FHoll EFEEHoZ ARSI
0.5 M HNO;E 2702 slo] f=dgEat=
u} 3PSHESHA(ICP-OES, PerkinElmer Inc., ME,
USA)E ol-&sto] 43kt
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3 2] ofeg

(Mtops ms-265, Seoul, Korea)ollA] 3A17t 7+2
07 33] £&%t & Whatman No. 2 91X
(WF2-1500, Whatman, London, UK)E A&
sto] ofFotqitt. oS 40T 8 AollA A
A5 5=7|(EYELA VACCUM NVC 1100, Tokyo,
Japan)E AR&sto] &l AAT & A - 55
sto] A|R9] &2 oItk AlR9] Akt A&
{3l -70ToA d& Es shA A XY
Skl

2) % polyphenol ¥ % flavonoid $=F &4

aodl HF2oE 9 ggod ogE 559
% polyphenol &% Folin-Demis¥(Folin &
Denis 1912)°f @&t S451qlth. @a8f, H23%
d gl g3 odt Zp7ke] B ogkE: FEE 0.2
mL%} @7 Folin reagent 0.2 mLE &35t 3
E7F AR o2, 0.4 mLY 10% NaCOs &
A kst 402%F AAISk] HRSAIRTH
ELISA Microplate Reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E ©]
&5to] 760 nmolA FBEE S5 A%
AL gallic acidE EEEAR o]gsto] 2H4dst
Row, Am9] F Eus IS mL F9 ug
GAE(gallic acid equivalent) WERHATE.

Z17¥o] 5uF Bt ofgks 589 ¥ flavonoid
1R Davis WS #H3SH 9H(Chae et al. 2002)

2 Agslo] Zaigd. ATl EEel Hes

o8l gEed ogs FEE 05 mlel
diethylene glycol 0.5 mL& 37Ist t+& 1IN
NaOH 10 pLE Y3l 37C water batholA] 14]
7F B9t " AA T ELISA Microplate Reader
(Model 680, Biorad Laboratories Inc. Hercules,
CA, USAYE °l&5t 760 nmolA S8=E &
Aottt AFHL quercerting EFEHE 0]
f|3to] 2kl Alz9] F flavonoid T2
mL 59| pg QE(quercertin equivalent)2 e}k
ATt

3) DPPH radical £A%3 ABTS radical
27

st o&E FEE9 2,2-diphenyl-1-
picrylhydrazyl(DPPH) radical 27845 &4
2 Blois W% (Blois 1958)& ©|-&sto] &5t
o} Ao 0.1 mLe] ©2Hl, F23H 9 %
T8t oflgke 53 0.2 mM DPPH 0.9 mLE
Sgsto] 37CoA 30% B HHSAIFH. £
7R AR Al AREE Yol ¥RAIFH
ELISA Microplate Reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)E A}
&35t 517 nmollA SFFEE S5 IS4
tfxFoz2E= 4 FASHAIQl BHA(butylated
hydroxyanisole), BHT(butylated hydroxytoluene)

9 A HASHAR] ascorbic acidE ARESFITH

ol
Iy

g

DPPH radical scavenging activity (%) =
[1_(Abssample / Absblank)] x 100

e oehE 559 ABTS radical 2484
5 &2 Re et al.(1999)9] WHES thA HFSH
MRS A3l 245190t} 2.6 mM potassium

o

persulfate €43 7.4 mM ABTS £ A X3t

jur)
rE
o



o FYT HE
ABTS(ABTS radical &o]2)9] 44
A7 B BHGAIZ] 3 ABTS' 84S
A 0.7~1.0 + 0.029] SF=7F Uerd f7hA]
ofere& 34519t} 0.1 mL94 o5 Hosut

4 gFout et 257 0.9 mLe] ABTS'
|5 T4 F 37CoA 307t RESAIHH.
FA7REE Alm g4l og2S ol RESAIRH.

ELISA Microplate Reader(Model 680, Biorad
Laboratories Inc., Hercules, CA, USA)S ©o|-&
sto] 734 nmolA FFE=E SS9
FTo 7L k4 RiSHAIQl BHASF BHT ¥ A
A FASIAIRl ascorbic acidE ARESILE

ABTS radical scavenging activity (%) =
[1_(Abssample / Absblank)] x 100

5. SAXz2

&2 AYof|A =&H A¥l= Statistical Package
for Social Science(SPSS)E AH&sto] B4 £4
shict. Add 3 B + EFQAE YERYS
I, BAA 94 B2 one-way analysis for
variance(ZHHiA] EAHEA)S T & p<0.05
oA Duncan® A H S E8sto] 4=

A5t

S SRS O3S ME o et B HlD 257

ro
I
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r
rio
fol
=
=)
1=
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T
o
H
0

s 21 =70

o2 Azt g, F2od o geett 3

5 229 FE54E LotE] #ste] pH, A

3 g S7skon, 1 A3k= Table 13} &

o dod, 5298 9 Beet 239 pHe

717} 6.89 + 0.02, 6.24 + 0.09, 5.95 + 0.04
2

0.042, 10.68 + 0.05°111L, BAE bgt> Z2F
33.55 £ 0.16, 38.56 * 0.14, 39.47 + 0.052

e A 1:]—§1g]-’ o5t gagul & Sk
Et g3a, —;—Tvu,, ot o Lhed
t}. Sim et al.(2020)<] Zj:'{:ﬁj gToE &
To) 1gh agh % b%IO 77.64 + 0.16

12.88 + 0.70 2 39.35 + 0
o, o= & Aol Hlsto] Lt agke w%OoH,
bt FARE A& UEith 39 ¢ Ak
o} 7h2E|o|t g2 o] A ok

Bt om(Park et al. 1995), ¥i59] F¢=
LHMAeE AR AR 1, 7}

2:9]o]
- I

Table 1. pH values, colorimetric characteristics, and sugar contents of Kobacha squash, pumpkin,

and butternut squash powder

Items Kobacha squash Pumpkin Butternut squash
pH 6.89 + 0.0200229 6.24 + 0.09° 595 + 0.04°

L 50.36 + 0.05° 5432 + 0.17° 52.60 + 0.29°
Color properties a 2191 £ 0.03° 1279 + 0.042° 10.68 + 0.05"

b 33.55 + 0.16° 38.56 + 0.14° 39.47 £ 0.05°
° Brix Raw 12.02 £ 0.02° 7.61 + 0.01° 5.33 £ 0.06°
(Sugar content)  Powder 10.87 + 0.06° 7.50 + 0.00° 470 + 0.01°

DResults are expressed as the means + SEs of triplicate determinations.

23 Means in rows with different letters are significantly different (p<0.05) by Duncan’s mu

ltiple range test.
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ZE|o|= o] Erhyl B USHItHKim et al.
1994). Youn et al.(2002)2 A Lo} A7}
=2 o4 F5Y45E 7IRE o o] =
Aoz =EZ3}9tt Kim et al.(2005)9] Ao
A Jre H52% H]'O] E—i‘;’iﬂb} 2 9} oAy

T~ 1

4 FH A 5E 7L S5t doH
oo 9 g3 oEte] eE '%‘EHQ = 47
12.02 + 0.02 °Brix, 7.61 *
+ 0.06 °Brix2 &A=HQt. doH, H25Hr
4 gFod B0 JHo g== 217 10.87 +
0.06° Brix, 7.50 + 0.00 °Brix, 4.70 + 0.01
‘Brix® FFE k. €& £ 2F 93 &
Lol wiou £~032 gLyl Lk o of

.5 2 ARAPE 21E Gt w2
99 g=E 43 41}, 7.23~8.01° Brix2
2 X738 Shin et al.(2013)9] A Zxjel B o
9] F22H9] Fe= vt FAFelqlth Kim
et al.(2005)9] AtolA= G} F25H)
FrE 247 14~16 °Brix® 8~9 “Brix® & ¢
Toll ARE ZHof| Hlsto] HE FEE EQto,
“oHbo] F2oHo| H|ste] G=rF Ut 2

I ARt

¢}
11

—Ll

7.35%, 10.75%, 7.68%% L}E} , 2A% 3

2 0.87%, 1.17%, 0.56%= UERtth 23j%
SR 717 4.5%, 10.32%, 10.34%C19oH,
S12 SRS 742t 79.28%, 67.79%, 73.98%%

O W o1 Tl 1, 1= h
worom, ot ke F2354h wasyl
gout o2 uioith I8 IR gEeH
F2oHh doE fog 3o AZ oI 4 9]
or, el 2 goeh gEsel 52
Sk o7 e B Heo et al.(1998)3
Ay}, doHbo] H29

7F ot HASHRTHOR et al. 2010). E3F
A2} Sim et al.(2020)9] TEoHr Biko]
YutE ATE vws] B 2 JLo)A ARRE

Table 2. Compositions of Kobacha squash, pumpkin, and butternut squash powder

(%, dry basis)

Composition Kobacha squash Pumpkin Butternut squash
Moisture 8.00 + 0.447*9 9.97 + 0.54* 7.44 £ 0.20°
Crude protein 735 + 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 450 + 0.26° 10.32 + 0.76' 10.34 + 0.69°
Carbohydrate” 79.28 £ 0.17* 67.79 £ 197 73.98 + 1.23°

YCarbohydrate = 100 — (moisture + crude protein + crude fat + crude ash).

PResults are expressed as the means * SEs of triplicate determinations.

Y2 *Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 3. Free amino acid contents of Kobacha

SHE Z2 0|3451A Al 2 SHAKSH SHA H|W 259

= 1959 ofr]iito] AEEIUH. F ofn|icike]
SRF ThoHk 3 420.91 + 86.86 mg%, H>3Ht
14,726.23 + 219.96 mgh, G534 3,716.20
+ 103.71 mgh= YEY, 2548 Sgoul
< oAl 9hgo] ¥ A
Qg 4 It Kim et al.(2005)9] Ao A]
@ F2o8Me] F ofm|iAt kg 7t
9,825 mg%h%} 5,472 mghz e} ThgHlo]
2] Blste] 4 oAt gkl EiThL
Hysto] 2 Aol ohE A Bt Heo
et al.(1998)9] A4 TZHto] FH2THo

rlr ol

£

yr

squash, pumpkin, and butternut squash powder

(mg%, dry basis)

Amino acids Kobacha squash Pumpkin Butternut squash
Aspartic acid 179.90 + 2.77V? 6,540.70 + 42.47° 985.75 + 17.57°
Threonine 68.17 + 0.85" 710.82 £ 12.65° 7134 = 061°
Serine 146.68 + 2.37° 636.73 + 14.23° 105.88 +  2.38°
Asparagine 400.72 + 16.60° 72442 +  6.34° 599.95 + 11.09°
Glutamic acid 5434 + 0.68 409.75 £ 10.31* 62.08 + 0.81°
Proline 41.50 £ 0.51¢ 62.60 £ 1.53° 52.65 +  0.39°
Glycine 26.52 £ 0.73 88.12 + 3.16° 3366 = 1.96°
Alanine 189.47 £ 5.05° 52347 £ 829 118.88 £ 4.44°
Valine 116.00 £ 3.63¢ 79892 + 19.71° 18493 £ 253°
Cystine 330 £ 0.11 - -
Methionine 3252 = 1.56° 190.77 £ 7.70° 37.46 + 2.22°
Isoleucine 130.55 + 2.73 51766 £ 898 37.08 £ 2.19°
Leucine 120.73 + 3.25° 229.73 + 11.35° 5580 + 3.33¢
Tyrosine 14599 + 4.05° - 99.66 +  7.96°
Phenylalanine 80.01 + 4.48° - 11155 £ 11.27°
8 —aminoisobutyric acid 186.11 £ 5.26 -

¥ —amino—n—butyric acid 517.47 + 0.16° 249388 + 53.17° 35259 = 7.12°
Histidine 62.73 + 298 248.05 + 12.28 79.45 + 421
Carnosine 2211 £ 1.40 - -
Tryptophan 3210 £ 198 -

Ornitine - 11.16 £ 1.07
Lysine 2935 = 3.56° - 128.18 £ 9.64°
Arginine 843.65 + 18.69° 550.61 + 7.79° 588.15 = 12.92°
Total 3,42991 + 86.86° 14,726.23 £+ 219.96" 3,716.20 + 103.71°

UResults are the means +

SEs of triplicate determinations.

22°Means in rows with different letters are significantly different(p<0.05) by Duncan’s multiple range test.
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Table 4. Compositions of fatty acids in Kobacha squash, pumpkin, and butternut squash powder

(g/100 g total fatty acids, dry basis)

Fatty acids Kobacha squash Pumpkin Butternut squash
Luric acid (Ciz:0) - 2.00 £ 0.08
Myristic acid (Cia:0) 0.37 + 0.02V? 1.34 + 0.08° 2.06 = 0.07°
Pentadecanoic acid (Cys:) - - 0.52 + 0.06
Palmitic acid (C16:0) 2672 + 261N 31.30 £ 2.78 32.87 £ 3.06
Heptadecanoic acid (Ci7:0) 0.26 £ 0.02° - 0.72 £ 0.03*
Stearic acid (Cig:o) 3.86 + 0.15° 17.94 + 2.07° 9.39 + 0.23"
Arachidic acid (Cy:0) 0.53 + 0.04 0.49 + 0.04
Behenic acid (Ca:0) 0.73 £ 0.04° 145 + 0.06°
Lignoceric acid (Cps:0) 0.69 + 0.04° 1.07 £ 0.04*
Saturated 32.63 + 2.88" 5111 + 4.97° 50.57 + 3.67°
Oleic acid (Cig:1) 2536 = 2.45° 23.90 + 2.91° 7.16 + 0.82°
cis—11-Eicosenoic acid (Cy:1) 0.26 + 0.02 -
Monounsaturated 25.62 = 247° 2390 + 2091° 7.16 + 0.82°
Linoleic acid (Cig:) 2273 + 2.33° 12.30 £ 2.05° 18.96 + 0.06"
Linolenic aicd (Cig:3) 18.76 + 2.48" 12.68 + 1.65° 23.05 + 2.56°
Arachidonic acid (Cy:4) 0.27 + 0.02 - 0.25 = 0.01
Polyunsaturated 4176 £ 4.83° 2498 + 3.70° 4226 £ 4.63°

DResults are expressed as the means + SEs of triplicate determinations.
22Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 5. Contents of organic acids in Kobacha squash, pumpkin, and butternut squash powder

(mg%, dry basis)

Organic acids Kobacha squash

Pumpkin Butternut squash

Citric acid 531494 £ 9373V

13,558.00 = 80.71°

+

25,153.63 + 188.46°

Malic acid 12,05591 + 207.13 6,400.76 = 97.41° 39,891.99 + 189.53°
Succinic acid - 159.35 =+ 647 -
Total 17,370.85 31,713.74 53,449.99

YResults are expressed as the means + SEs of triplicate determinations.

22Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.

Table 6. Contents of vitamin A, E, and C in Kobacha squash, pumpkin, and butternut squash powder

(mg%, dry basis)

Vitamins Kobacha squash Pumpkin Butternut squash
Vitamin A(RE)Y 692.42 + 12,1179 97.23 + 898 105.63 = 9.67°
Vitamin C 480.18 + 12.55¢ 692.34 + 25.24° 1,804.32 + 32.77°
Vitamin E 4711 £ 454 2250 £ 1.79° 27.26 + 2.82°

PRE: Retinol Equivglent

YAll values are expressed as mean + SE of triplicate determinations.

92 *Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 7. Contents of minerals in Kobacha squash, pumpkin, and butternut squash powder
(mg%, dry basis)

Minerals Kobacha squash Pumpkin Butternut squash
Ca 8434 + 0.85? 12480 + 3.56° 29331 + 848
K 1602.31 + 22.68° 3776.05 + 45.88° 3476.02 + 3525
Mg 68.54 + 1.48 12822 + 3.49° 140.03 + 4.55°
Fe 1.78 + 0.14° 233 £ 0.05° 210 £ 0.11°
Na 1.38 £ 0.05° 132 £ 0.07° 0.51 £ 0.03°
Mn 0.15 £ 0.02 0.35 £ 0.02° 0.52 £ 0.04
Cu 0.39 £ 0.03¢ 0.49 + 0.04° 0.72 £ 0.04°
Zn 0.98 £ 0.08 1.84 £ 0.07° 220 £ 0.11°

DResults are expressed as the means + SEs of triplicate determinations.

23Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 8. Extraction yields and total polyphenol and flavonoid contents of Kobacha squash, pumpkin,

and butternut squash ethanol extracts

Items Kobacha squash Pumpkin Butternut squash
Extraction yield (%, dry basis) 23.97 + 0.4339N%9 25.64 £ 0.29 2431 £ 031
Total polyphenol (mg GAE/g ) 14338 + 1.19 155.16 + 3.53° 147.16 + 0.16"
Total flavonoid (mg QE?/g ) 10.91 + 0.17° 19.00 + 0.17° 391 + 0.09°

YGAE: Gallic acid equivalent.
2QE: Quercetin equivalent.
JResults are the means
“NS; Not significant.

+ SEs of triplicate determinations.

9P Means in rows with different letters are significantly different (p<0.05) by Duncan’s multiple range test.
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Table 9. DPPH radical scavenging activities of
Kobacha squash, pumpkin, and butternut
squash ethanol extracts

Ttems Concentration DPPH radical
(ng/ml)  scavenging activity (%)
20,000 2729 + 11979
10,000 20.42 + 1.20°
iﬁ;ha 5,000 18.02 + 0.84°
2,500 1590 + 1.32°
1,000 10.33 + 0.09¢
20,000 39.84 + 2.28°
10,000 26.30 £ 0.21*
Pumpkin 5,000 19.80 + 0.48°
2,500 15.05 + 0.81°
1,000 13.21 + 0.11°
20,000 2244 + 0.62°
10,000 16.89 + 0.10¢
f::i?ut 5,000 1371 + 037
2,500 10.27 + 033"
1,000 7.29 + 0.08°
BHA" 1,000 77.26 + 0.31°
BHTV 1,000 78.52 + 0.24°
Ascorbic acid 1,000 86.97 + 0.00*
UBHT: butylated hydroxytoluene, BHA: butylated

hydroxyanisole.
YResults are the means *

determinations.

SEs of triplicate

927¢ Values at the same concentration with different

letters are significantly different (p<0.05).

SHr 2 0[3fSN M2 U S BY D 265

2003; Musialik & Litwinienko 2005). & A3

o4 AW TEHt HeEHy gl DPPH
radical £71% £41 Aok Table 99} 2%,
S5 28 3

4 GF3oH s £ oEE

Z A7 1,000 pg/mlL =
LolA 22 10.33%, 13.21% 2 7.29%% YEL
Jon, 22 %04 DPPH radical 276<
=723t FAH 2T BHASF BHT ¥ HeRT CoF
Hws) HH A S57 3H] AP B 2 A
o2 Yepgt}. DPPH radical 2452 ZE &
LojA H2oH, dodl gF3eE ¢ox UE
4, w224 7MY AR anrt et o=
UeRgth 9hE Kim et al.(2005)9] dFtoflA=
thg o] H25Hbof| H|5ke] DPPH radical 47
o] _?_/,\—'S}ﬁlz}_ﬂ B39 ABTS radicalS

o 3 & 0
=

i)
op
&
)
¢
)
AN
Ay
rlo
rL‘
>
\I
)
=
&
2,
(0}
i
_l
i)

sk=dl  @ol AREEI  Qlth. Potassium
persulfate@te] ¥-g-5to] &4 Yol ABTS+
o] A= ABTS+7} =59 dHitkst E49
o5 AAEH radical 5729 Ml HEMo] &
"”O] =, oldf BMEE HJ=E radical 47

o8 U EH= 2 o83 WRo|thRe
et al. 1999; van den Berg 1999). ©aHh &2
oHF 9 ggod 7R Ed 2559 ABTS
radical 275 4 Z3= Table 103 At} o
T4 HooHh wgoHo] ABTS Sz &7%
1,000 pg/mLolA Z¥Z+ 15.99%, 24.92% 9
16.16%A3L, 55 %7 3715l Wt ABTS
radical 246X &/ F7loH= S EIch
L2 5roA =435 ABTS radical £2A52 &
geiz+<1l BHASH BHT 9 H[etyl C} H| )
B A £5F 54RO ABTS radical £4s°] &




266 BRSBTS

X H343H 25 2023

3o Aog YERYTE ABTS radical &A%
% DPPH radical &74%53 vp7iA]
YEPSTE Sim et
al.2020)2 EF && FEUXsI] 4 2T
gE558 559 DPPH ABTS radical &7
A4S 1.25, 2.5, D 5 mg/mL =04 &3t
23, 2k 2537 £ 0.74-70.05 £ 0.32%,
15.69 + 0.19- 63.01 + 0.88%& YUEedtiy
Hsll=d, & A 2o tha 45k A
SFsS YEMATE o] Sim et al.(2020)°] At
it AR F
polyphenol® % flavonoid 3ol & A+ 2
TNHOE £917] diZolgt AlaEojzt),

o5
T

¥ x5y osdl Low

83 gEZ syl =ZEo|

Table 10. ABTS radical scavenging activities of
Kobacha squash, pumpkin, and butternut
squash ethanol extracts

Items Concentration AB,TS rad'ic'al
scavenging activity (%)

1,000 15.99 + 0.53%2
Kobacha 500 9.44 + 1.28
squash 250 7.06 + 0.15°
125 401 * 0.06"
1,000 2492 + 0.71°
Pumpkin 500 13.48 + 0.52°
250 8.29 + 0.58°
125 548 + 0.217
1,000 16.16 + 0.37°
Butternut 500 1037 £ 119"
squash 250 7.19 £ 0.75°
125 4.02 + 0.17°
BHA" 1,000 9541 £ 0.13
BHTY 1,000 96.00 + 0.07*
Ascorbic acid 1,000 95.37 £ 0.07°

UBHT: butylated hydroxytoluene, BHA: butylated
hydroxyanisole.

YResults are expressed as the means + SEs of
triplicate determinations.

“2Values at the same concentration with different
letters are significantly different (p<0.05).
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