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ABSTRACT

In this study, the quality characteristics and antioxidative activity of jelly with added butter
squash powder are investigated. Gelatin was prepared with butternut squash powder at 0.0%,
1.5%, 3.0%, 4.5%, and 6.0% (w/w). Total polyphenol and flavonoid content, plus DPPH and ABTS
radical scavenging activities of jelly prepared with butternut squash powder showed significantly
increasing values as the amount of added powder increased. As the amount of butternut squash
powder increased, moisture content and pH had a tendency to decrease. On the other hand,
sugar content tended to increase significantly as the amount of powder added increased. The
L-value decreased significantly with increasing amounts of butternut squash powder, but the
a-value and b-value increased significantly with increasing amounts of powder in the jelly. By
measuring the texture of the jellies, hardness and cohesiveness increased as the amount of powder
increased, but springiness, chewiness, and fracturability tended to decrease. These results suggest
that butternut squash powder can be useful in the production of high-quality jelly.
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Materials preparation

|

Stirring of gelatin with water and boiling at 60°C

|

Stirring and boiling after adding butternut
squash powder

|

Concentrating

|

Molding and cooling

|

Butternut squash jelly product

Fig. 1. Processing of jelly prepared with different
amounts of butternut squash powder.

Table 1. Formulation for the preparation of jelly with butternut squash powder

N Butte;zl;f dzfuash Distilled water Sugar Oligosaccharide ~ Gelatin powder
BSP-0" 0 400 50 30 40
BSP-1 6 394 50 30 40
BSP-2 12 388 50 30 40
BSP-3 18 382 50 30 40
BSP-4 24 372 50 30 40
PBSP-0: Jelly products supplemented with 0.0% butternut squash powder(w/w).

BSP-1: Jelly products supplemented with 1.5% butternut
BSP-2: Jelly products supplemented with 3.0% butternut
BSP-3: Jelly products supplemented with 4.5% butternut
BSP-4: Jelly products supplemented with 6.0% butternut

squash powder(w/w).
squash powder(w/w).
squash powder(w/w).
squash powder(w/w).
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AHEA(Rx-5000, Atago Co., Tokyo, Japan) Duncan®| t5384 ¥H< ol8sto p<0.05
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AA|(Spectro Colormeter JX-777, Color Techno. 1. 2elel 2 ¥Y, pH X 8% 53
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Table 2. Moisture content, pH, and °Brix values of jelly prepared with different amounts of

butternut squash powder

Sample Water content(%) pH Brix
BSP-0Y 77.28 + 0.687%% 6.16 + 0.022%3 430 + 0.107
BSP-1 76.53 + 0.38° 6.12 + 0.01° 437 + 0.06°
BSP-2 75.06 + 0.10° 6.10 £ 0.01% 4.60 + 0.10°
BSP-3 7427 + 0.64° 6.08 + 0.02° 467 + 0.15°
BSP-4 71.61 + 0.34° 6.04 + 0.01¢ 497 + 0.06°

DAll abbreviations are the same as Table 1.

DAll values are expressed as mean * SE of triplicate determinations.

Values with different superscripts in the same column are significantly different (p<0.05) among groups by Duncan’s

multiple range test.

Aol fa AFHE TAVE Se ZeE Bt
Aol fart SIS Aoldfadt 7 A%
Fol S7Idel wet 2 e FhARkal e
't fARE AR g 28 7T AR (lee &

A7 EEg A7 A va‘ﬂ(Kim 2019) &
T7F BarEQich

GoE BE 7oA gs 29 pHE
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0.02, 6.0% 7} A= 6.04 + 0.012 GF&
d B rlego] S7KSE Wobslow, 59
6.0% A7} A= 7P Wof RE w3 o3 2
o7} YERHTHp(0.05). ©] &2 A= A7e}

Hdz £ H7F A2(Cho & Choi 2009), 7
|EE 73t A2)(Cho & Choi 2010),
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0.06~4.97 + 0.06 HeJolH, GZoe B
A7FeHA] = o] 229] *Brixe 4.30 + 0.102

= tﬁxﬂﬁ—i Br1X7} 'rr-/] 0}711 o= 4

Helom, 6.0% H7F A BE 3 Fogt &
o]& HHp(0.05). & Aol AH&E F3oH}
9] Y& *Brixe 4.700]%91, 9] *Brix=
5.33% Uit g3t 2 Jrt SRS
49| “Brix7} LEOM ZA07 HoJAr} o]t
Avb= Brixt B2 B0 H7E AREA A
219] “Brix7b #okl Zog uehd A3t
o 47} AE|(Park & Park 2012), oGS
ol-83t Az|(Kang 2017)9] 23l FAFSHAT

2. 22|19 HEts FE=2 & polyphenoldt &
flavonoid &

g3ed 2 A7 A9 ogts FEE
% polyphenol® % flavonoid &FS &4
A= Table 33 Zth W3sHr Ao F
polyphenol & "41}_—713 143.06 + 0.91
mg GAE/ge]31, §aset B 1.5, 3.0, 4.5,
0.0% H7-2 27+ 144.87 + 3.66, 148.59 +
2.84, 153.59 + 1.17, 160.76 + 1.00 mg GAE/g

Oll
=L



Table 3. Total polyphenol and flavonoid content of jelly prepared with different

butternut squash powder

SHMEG I 421

amounts of

Total polyphenol

Total flavonoid

Sample (mg GAE?/g) (mg QEY/g)
BSP-0" 143.06 + 0.919% 11.15 + 1.15%%
BSP-1 144.87 + 3.66% 1542 + 0.82
BSP-2 148.59 + 2.84" 16.63 + 0.21°
BSP-3 153.59 + 1.17° 23.86 + 0.32°
BSP-4 160.76 + 1.00° 31.43 + 0.24°

DAll abbreviations are the same as Table 1
YGAE: Gallic acid equivalent.
YQE: Quercetin equivalent.

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

Values with different superscripts in the same column are significantly different (p<0.05) among groups by Duncan’s

multiple range test.
o2 Yy wuo

1=}
=2
kO

T

polyphenol &%

=
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7 BEs BE 33 3% AolE HrkpC
0.05). £ A7) AT FBI B2 A of
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=0l 2 Ao® 4P RARE F7Isto] Al
St ARl o5 Ae(Lee & Jin 2021), A5
g A (Jeong et al. 2017)= FARS] A7I5F0]

$7F2% & polyphenol ¥F°] 5715t t=
A A} vt FFS Bt

g3odr £ H7t del9 gk 589 F
flavonoid ¥ &0l 11.15 £ 1.15 mg
QE/golA, 1.5% 7R+ 15.42 + 0.82 mg
QE/g, 3.0% A7~ 16.63 + 0.21 mg QF/g,

4.5% H7-2 23.86 £ 0.32 mg QE/g, 6.0%
A7 31.43 + 0.24 mg QF/gl = gao8t
09| H7Hgo] 371d4= ¥ flavonoid T
57152 H, 4.5%2F 6.0% %7}:5]'04 Azt
dojt2 oE 23 /Y3 AolE EATHp(
0.05). Flavonoid ‘g2 olu} LS
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o
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4= polyphenold @ =d =, 4s} 2H&
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2001; Ebegboni et al. 2019), =&M<
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AOog AtmEt
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3. Hz[9 oEte =22 DPPH radical %
ABTS radical 2AMs
gZ2osul B Ayl Ag|o] ofek
DPPH radical £7s ¥ ABTS radical £4%
A= Table 49 Zth DPPH radical &
A Ad, 22 2.93 + 0.09%= EF
S BakS 1.5, 3.0, 4.5, 6.0% &7+
Z+Z+ 3,21 £ 0.08, 5.63 £+ 0.10,
48, 12.43 + 0.39%% YEhY B33
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Table 4. DPPH and ABTS radical scavenging activity in jelly prepared with different amounts of
butternut squash powder

Sample DPPH rac'lic'al AB.TS rad.ic.al
scavenging activity (%) scavenging activity (%)
BSP-0" 2.93 £ 0.097% 9.98 + 0.597%
BSP-1 3.21 + 0.08¢ 18.24 + 0.42°
BSP-2 5.63 £ 0.10° 2354 + 0.69°
BSP-3 8.63 + 0.48 30.99 £ 0.57°
BSP-4 12.43 + 0.39° 31.44 £+ 0.61*

YAIl abbreviations are the same as Table 1.

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

9Values with different superscripts in the same column are significantly different (p<0.05) among groups by
Duncan’s multiple range test.

4.5%%} 6.0% A7} A2 22, 1.5%2F 3.0% < AL a9 7| 4= Q1S Ao R HojXiot
A7h Aejis o8t Zolg 9 01Kp0.05),

4.5%9} 6.0% M7t A Ztol -ost Zpo]7t 4. Zejel Mk

9Qlt}. olglst ATt theur Buke A7kt Ag Lee & Kim(2019)°] &Jstd &HA7} AlE2
(Kim et al. 2010), A& T7ap 23S Hziek A o %ﬂ__lﬂiﬂ FAdo] w8 B4R
AZ|(Choi & Lee 2013), BF&H B2S H7l  FEA ok G3oH 28 A7 25t Al

D

-

gk F7](Shin et al. 2020)2}t Hl&SHA &2 3 Z3+ A9 *—EE% Fig. 2 9 Table 59 Zt},
T2 Sl et AP Sttt AT Fig. 2& Basdl E4g Hristo] Azt Ag
2}t FARE A e dh ol 418 & 9] 9ol Uehd Mol Table 5& Basut
T2 7R3 Y= YHDHEAY] Hrlegko] Z7F wEE Vst Alxg Ao MeE St 4
S A o] Ak} 28| éo}ﬂi RAog H Fgoleh. Lik(Lightness, k)2 tixo] 36.63
ofAH, ol 754 AL TRt FARE 7t + 0.2092 7F =7 2=, H7F¥o] 1.5,
o el olR AL T R ARk & 3.0, 45, 6.0%2 S/FESE 3537 + 0.27,

7

BSP-0 BSP-1 BSP-2 BSP-3 BSP-4

Fig 2. Color of jelly prepared with different amounts of butternut squash powder.

Color




Table 5. Color values of jelly prepared with different amounts of butternut squash powder

Sample . . N b
(Lightness) (Redness) (Yellowness)
BSP-0V 36.63 + 0.207%Y -0.57 + 0.03%% 576 + 0.147<
BSP-1 35.37 * 0.27° 1.87 + 0.10¢ 2675 + 0.23¢
BSP-2 25.14 + 0.05¢ 3.29 + 0.04° 3241 + 0.33°
BSP-3 29.51 + 0.35¢ 6.61 + 0.08 33.55 + 0.27°
BSP-4 22.00 + 0.89° 7.80 + 0.06° 41.48 + 0.39°

DAll abbreviations are the same as Table 1.

DAll values are expressed as mean * SE of triplicate determinations.

Walues with different superscripts in the same column significantly

multiple range test.

29.51 + 0.35, 25.14 + 0.05, 22.00 + 0.8%
2 AT 7ol foH o Faohs AR HA
THp<0.05). aZt(Redness, A E)9] F2+= ot
o] 9 3l -0.57 £+ 0.03°2 7P Woro
o, GFout oS HUIEeE a7k 1.87 £
0.10~7.80 + 0.06°.2 Sol"oz Zlatrt
(p<0.05). b#k(Yellowness, L)L AL g
ZH(Redness)¥ ©RIZIAZ gjRxFo] 5.76 +
0.142 7P Wton, g3 B 7ol
1.5, 3.0, 4.5, 6.0%% S7Fa°l @t 26.75 +
0.23, 32.41 £ 0.33, 33.55 + 0.27, 41.48 £
0.398 Yeit fodo& F7tstth(p0.05).
A= By gEsu Baro] Mlgo] Zrlsks
5 13 7 —4\—5}532‘4', a®k} b3t B S7ok=
A0 & YePgt o]2fet Aik= & AoA ARE-
ot gEoH £ AA AeE S5 A A
TFARE(Lee 2022)°1 oJshd L3> 52.60
0.29, a#r2 10.68 + 0.05, b#2 39.47 +
0.05% UrE}Ur I 2] ofet FFo= A
2EHY & g3 E9o] 7L Qe &A1Y
AT 7} X‘i_“ﬂfq Ao Frs W= 2w Hofxl
E]'. Carotenoid @&o] w2 Zo2 U&7l &%

F B (lee & Lee 2013), E%oF B (Lee
2016), Entge #5(Hwang & Moon 2021)&

H+

different (p<0.05) among groups by Duncan’s

7ot A2t Aejo} GE et g Hrtst
o] AZSF F7](Shin et al. 2020)9] FLE ol

2T B1Yol VRS L3S W4T, ot
3 bgke Z75He A8 Mol £ A7sh Rk
A%E ek

5. Walo| XY

GEoEr B AR 2Eet Ao 2%
< 243 A3} Table 63 2t} A =4 2
I} ) 270] 968.50 + 41.86 kg/cm’E 7P &
%L, GEsEr 29 1.5, 3.0, 4.5, 6.0% 27 A
?ﬂ—t— 7F 1,112.75 + 80.33 kg/cm?, 1,339.88
+ 55.66 kg/cm?, 1,430.29 + 87.17 kg/cm?,

1,443.18 + 74.886 kg/cm’E &715H= AFS
Hott ols BEsd g HUEeE IgE
T2 YA o R EolA ATk, B E $5 e
= 208 AlgHt ¢35
ul Bakg H71sh Ael(Lee & Lee 2013)9F AHA
g A7 2 (Wu et al. 2021)9] A& 2
AT e fARE RS Bk ©¥4
24 A= 2FEL 90.07 + 5.31%=2 7MY =
UL, o R BESH B 1.5% H7t Al
66.88 + 4.82%, 3.0% ¥7} AgE 51.59 +
3.41%, 4.5% 7t A= 55.75 + 2.82%, 6.0%

AN

o]

H
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Table 6. Mechanical texture of jelly prepared with different amounts of butternut squash powder

Sample Hardness Springiness Cohesiveness Chewiness Fracturability
(kg/cm?) (%) (%) (g) (kg
BSP-0V 968.50 + 41.86”Y 90.07 + 5.317%Y 24.41 + 2.8479 25139.11 + 1,571.74”% 283.93 + 18.23%%
BSP-1  1,112.75 + 80.33> 66.88 + 4.82°  31.83 + 1.68° 2082580 + 2860.65°  297.89 + 9.80°
BSP-2  1,339.88 + 55.68 5575 + 2.82°  36.61 + 1.76°  14,411.81 * 1,649.50° 23654 = 865
BSP-3  1,430.29 + 87.17%° 51.59 + 341 4335 £ 377°  13,629.46 + 2,810.95¢ 213.60 * 14.69°
BSP-4 144318 * 74.88° 4499 + 441¢ 4715 + 245  10,525.26 + 1271.67¢  198.94 & 7.4

DAll abbreviations are the same as Table 1.

DAll values are expressed as mean * SE of triplicate determinations.
Values with different superscripts in the same column are significantly different (p<0.05) among groups by Duncan’s

multiple range test.

A7F Al 44.99 + 4.41%2 71 ol BE s
gl B9] Fkrt FopdaE w2 ido] [-oloH
oA tHp<0.05). 84 &4 23 g3sHt &
T 6.0% A7F A= 47.15 + 2.45%=2 7P =
XA, Tho g WEsEr B 45% H7F A=
43.35 + 3.77%, %%’—;‘ﬂ 2 3.0% J7F A
=36.61 + 1.76%, GZo8r 2 1.5% H71 A
)= 31.83 + 1.68%, HZ-2 24.41 + 2.84%
2 7P Yo} g5 Bako] glefo| SRR
S FYoHA =otHtH(p0.05). A &
A A9 RS 25,139.11 + 1,571.74 g& 7}
A =04, O oz gEed B 1.5% H7t

2,860.65 g, G554 23

A= 20,825.80 +
1,649.50 g, &

3.0% 7t A= 14,411.81 +
FoEF B 4.5% F7F ARl 13,629.46 +
2,810.95 g& YErton, ggodt B 6.0% A
7} AP 10,525.26 + 1,271.67 g2 FA &4
= ouck oag 54 A3t gEeE 2 1.5% A
7} A= 297.89 + 9.80 kg2 IR SANSH
A 7P =%, BEeE B 3.0% A7 A=
236.54 + 8.65 kg, BaoH B 4.5% H7t A
2= 213.60 + 14.69 kg, BFo8r 29 6.0%
7} A= 198.94 + 7.24 kg= A 24
ool &4 A} g st £ Hrkgol It

RL
O
'1:'

o] wel Aejo] Awet SHAL Zvk, B
A, W34 2 ok e ol 2 e} s
5 Al A F B 2w W
AP (Kim et al. 2006)9] A5 A= H
o gt AT fARIIOM, M3l st Azt
o2 e Byon, v, o Bukg 17}
g Ao} AT AIHKim et al. 2006)2H= K
Aol it A GAksl, Aol g AR
ohE S Bt o)k AP Az A ArlEs
7} BAjge] S8 g 9 grl4te] o] we
2Ao] AR T ATE Holk Aog AlzHtt

Hulo
"T‘E]‘E

FI

rh

for
)
= HE o)

FoIAE 7154 Bdo] chek FoH BE
A

g Hlsto] Aelg Ao,

F5u Aele] FYSY U FASHEAE Poln
It} & B3R ) 9EE 2L 0.0, 15,
3.0, 4.5, 6.0% A/1FE Belstel AxT 93
Sut Aol ofehg FE5t0l FAT ANE 54
SI, WEEH o) AARE S UF, pH,
9%, A% 5% 9 287 ST 2L $454
& zgsigon, 1 A9 aorld et ¢
o}, §E5u £2 FI W2l S polyphenol



RS 29 H9- 143.06 + 0.91 mg GAE/g
o8t B 6.0%S H7ieh Aelo] B¢
160.76 + 1.00 mg GAE/gZ Uetgod, &
flavonoid 342 =29 H¢ 11.15 £ 1.15
mg QE/gelil, BF3Et B 6.0%E A7t
Azl9] 4L 31.43 + 0.24 mg QE/gE YEht
d7kge]l F7ktel wet ¥ polyphenol®t &
flavonoid SHFE S9odoz ZJlst= ATRS

HIHp<0.05). DPPH radical £As2 A%
R 2.93 + 0.09%, B8 £ 6.0% A
TRt 12.43 + 0.39%% GEoHt BaS X7t

s

&% DPPH radical 5\_74—0] %7 }HE— A

Atk ABTS radical 2759 F9E 2t

9.98 + 0.59%, “"fii_} Bak 6.0% H7Le

+ 0.61%= FF2H 9| H|Eo] Fo}
]

=0 7728 + 0.68%, pH=
6.16 + 0.02, *Brix= 4.30 + 0.102 YErttt.
FEoe 28 FArisgo] SRS S8

uf
pHe= #adhs 43S Uerilon, ¥ *Brixe
A7Fgol F71etl H}a} FolFog Frtshe=
FE HAHp0.05). F3a8t s A7kt A
o] e 4 Av= 737}%01 S7rda5E Avt
Ao g 13 Aot Aol HloH, aghdt b
Zhe oA o] Kot WEFEF Huke
7¥et ARl 223 574 AollM= Aot 54
A< G 22 J7Fol S7tErE S7Tst
oo} e WA © TR AL 7Haske 7
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3o 9 7 A o] Alx B A
&g o] HHo R fAE o] ikt &
= UEhiglen, B33Hte] ol IiE gt &

HR}9) 7|58 WA 4 G 7154 ele] 4

oﬂ.

=
1513
|

}ov

3

_I

)

o gEour Bk 6.0%7HA] 715tz 2

References

AOAC(1990) Official methods of analysis. 15th
ed. Association of Official Analytical Chemists.
Washington, DC, USA, p.788

Blois MS(1958) Antioxidant determinations by
the use of a stable free radical. Nature 181,
1199-1200

Cha JY, Cho YS(2001) Biofunctional activities of
citrus flavonoids. ] Korean Soc Agric Chem
Biotechnol 44(2), 122-128

Chae SK, Kang GS, Ma §J, Bang KW, Oh MW, Oh
SH(2002) Standard food analysis. Paju: Jigu-
Moonwhasa, pp.381-382

Choi EJ, Lee JH(2013) Quality and antioxidant
properties of jelly incorporated with purple
sweet potato concentrate. Korean ] Food Sci
Technol 45(1), 47-52. doi:10.9721/KJFST.2013.
45.1.47

Choi H, Eo H, Park K, Jin M, Park EJ, Kim SH,
Park JE, Kim S(2007) A water-soluble extract
from Cucurbita moschata shows anti-obesity
effects by controlling lipid metabolism in a
high fat diet-induced obesity mouse model.
Biochem Biophys Res Commun 359(3), 419-
425. doi:10.1016/j.bbrc.2007.05.107

Cho Y, Choi MY(2009) Quality characteristics of
jelly containing added pomegranate powder
and Opuntia humifusa powder. Korean ]
Food Cookery Sci 25(2), 134-142

Cho Y, Choi MY(2010) Quality characteristics of
jelly containing added turmeric(Curcuma longa
L.) and beet(Beta vulgaris L.). Korean ] Food
Cookery Sci 26(4), 481-489

Ebegboni VJ, Dickenson JM, Sivasubramaniam
SD(2019) Antioxidative effects of flavonoids
and their metabolites against hypoxia/
reoxygenation-induced oxidative stress in a
human first trimester trophoblast cell line.
Food Chem 272, 117-125. doi:10.1016/j.
foodchem.2018.08.036

Folin O, Denis W(1912) On phosphotungstic-
phosphomolybdic compound as color regents. J
Bio Chem 12(2), 239-243. doi:10.1016/S0021-



426 HRXANSMBTISEX| H33H 35 2022

9258(18)88697-5

Hwang ES, Moon SJ(2021) Quality characteristics
and antioxidant activity of stick jelly made
with different amount of tomato juice. J
Korean Soc Food Sci Nutr 50(5), 476-482.
doi:10.3746/jkfn.2021.50.5.476

Itle RA, Kabelka EA(2009) Correlation between
L'ab  color space values and carotenoid
content in pumpkins and squash(Cucurbita
spp.). Hort Sci 44(3), 633-637. doi:10.
21273/HORTSCI.44.3.633

Jeong JS, Park SJ, Son BG(017) Quality
characteristics of jelly using fresh puree of
sansuyu(Corni fructus). ] Korean Soc Food
Sci Nutr 46(1), 83-91. doi:10.3746/jkfn.2017.
46.1.083

Jiang ZG, Du QZ(2011) Glucose-lowering activity
of novel tetrasaccharide glyceroglycolipids
from the fruits of Cucurbita moschata. Bioorg
Med Chem Lett 21(3), 1001-1003. doi:10.10
16/j.bmcl.2010.12.030.

Kang HS(2017) Quality characteristics and biological
activities of jelly prepared with black carrot
(Daucus carota L.). Master’s thesis, Kyonggi
University

Kim AJ, Yuh CS, Bang IS, Park SH(2006) The
physicochemical properties and sensory
evaluation of jelly with silkworm powder. ]
Bast Asian Soc Diet Life 16(3), 308-314

Kim AJ, Yuh CS, Bang IS, Woo KJ(2006) Study on
preparation and quality of jelly using
mulberry leaf powder. Korean ] Food Cookery
Sci 22(1), 56-61

Kim DH, Kwon SK, Han KD, Ji IB(2021) Analysis
of consumers’ characteristic factors affecting
the intake of health functional food. KFMA
38(1), 23-42

Kim HN(2019) Quality characteristics of pomegranate
jelly prepared with Psyllium Husk powder.
Master’s thesis, Sejong University

Kim HM, Lee IC(2021) Anti-inflammatory efficacy
verification of Cucurbita moschata ‘butternut
seed extracts. J Soc Sci 6(3), 35-48. doi:10.
48033/jss.6.3.3

Kim KH, Lee KH. Kim SH, Kim NY, Yook
HS(2010) Quality characteristics of jelly prepared
with flowering cherry(Prunus serrulata L. var.
spontanea Max. wils.) fruit powder. ] Korean
Soc Food Sci Nutr 39(1), 110-115. doi:10.

3746/ikfn.2010.39.1.110

Kim YM, Kim JM, Youn KS(2020) Quality and
textural properties of jelly prepared with
different gelling agents. Korean ] Food Preserv
27(5), 566-573. doi:10.11002/kjfp.2020.27.5.566

Lee DH, Chung HJ(2020) Quality characteristics
and antioxidant activities of jelly containing
honeyberry powder. Korean ] Food Preserv
27(5), 111-118. doi:10.11002/kjfp.2020.27.1.111

Lee KR(2022) Comparison of nutrient components
and antioxidant activity of kobacha squash,
pumpkin and butternut squash. Master’s
thesis, Chosun University

Lee JA(2016) Quality characteristics of jelly
added with peach(Prunus persica L. Batsch)
powder. Culi Sci Hos Res 22(3), 108-120.
doi:10.20878/cshr.2016.22.3.010

Lee JH, Lee MK(2013) Quality characteristics of
jelly incorporated with sweet pumpkin powder.
] Korean Soc Food Sci Nutr 42(1), 139-142.
doi:10.3746/jkfn.2013.42.1.139

Lee JH, Kim SY(2019) Quality and antioxidant
properties of jelly supplemented with apricot
juice concentrate. Korean ] Food Preserv
26(4), 425-430. doi:10.11002/kjfp.2019.26.4.425

Lee JY, Jin SY(2021) Quality and antioxidant
properties of jelly according to addition of
Orostachys japonicus. Korean ] Food Nutr
34(1), 15-25. doi:10.9799/ksfan.2021.34.1.015

Lee WG(2018) Quality characteristic and antioxidant
properties of gelatin jelly incorporated with
black currant(Ribes nigrum L.) powder. Culin
Sci Hos Res 24, 113-120

Makni M, Fetoui H, Gargouri NK, Garoui E,
Jaber H, Makni J, Boudawara T, Zeghal
N(2008) Hypolipidemic and hepatoprotective
effects of flax and pumpkin seed mixture
rich in omega-3 and omega-6 fatty acids in
hypercholesterolemic rats. Food Chem Toxicol
46(12), 3714-3720. doi:10.1016/j.fct.2008.09.
057

Oh HJ, Back JW, Lee JY, Oh YJ, Lim SB(2013)
Quality characteristics of jelly added with
pressed kiwi(Actinidia chinensis var. ‘Halla
gold’) juice. Korean J Culin Res 19(5), 110-
120

Olson SM, Simonne EH, Stall WM, Robers PD,
Webb SE, Taylor TG, Smith SA(2006) Chapter
27. Cucurbit production in Florida. Vegetable



Production Handbook for Florida. Florida,
USA. ppl191-237

Park EJ, Park GS(2012) Quality characteristics of
jelly prepared with purple sweet potato powder.
J Korean Soc Food Cult 27(6), 730-736. doi:
10.7318/KJFC/2012.27.6.730

Paiva SAR, Russell RM(1999) B-Carotene and
other carotenoids as antioxidants. ] Am Coll
Nutr 18(5), 426-433. doi:10.1080/07315724.
1999.10718880

Re R, Pellegrini N, Proteggente A, Pannala A,
Yang M, Rice-Evans C(1999) Antioxidant
activity applying an improved ABTS radical
cation decolorization assay. Free Radic Biol
Med 26(1-2), 1231-1237. doi:10.1016/S0891-
5849(98)00315-3

Sim WS, Kim H]J, Ku SB, Chae SH, Choi YW, Men
X, Park SM, Lee OH(2020) Analysis of
nutritional components and physiological
activity of butternut squash(Cucurbita moschata)
by drying methods. Korean ] Food Nutr
33(1), 91-97. doi:10.9799/ksfan.2020.33.1.091

Shin EH, Song AR, Ham JW(2020) Quality
characteristics and antioxidant activity of
cookies prepared using butternut squash
(Cucurbita moschata) powder. ] Agric Life
Environ Sci 32(3), 388-399. doi:10.22698/
jales.20200033

Slaska-Grzywna B, Blicharz-Kania A, Sagan A,
Nadulaki R, Hanusz Z, Andrejko D, Szmigielski
M(2016) Changes in the texture of butternut
squash following thermal treatment. Ital ]
Food Sci 28(1), 1269-1275. doi:10.14674/11
20-1770/ijfs.v450

Wu YJZ, Kim MH, Han YS(2021) Antioxidant
activity and quality characteristics of Konjac
jelly with the addition of Crataegus Pinnatifida
Bunge powder. Korean ] Food Cook Sci
37(4), 318-327. doi:10.9724/kfcs.2021.37.4.318

Zaccari F, Galietta G(2015) a-Carotene and B
-carotene content in raw and cooked pulp
of three mature stage winter squash “type
butternut”. Foods 4(3), 477-486. doi:10.3390/
foods4030477

Zhang B, Huang H, Xie J, Xu C, Chen M, Wang
C, Yang A, Yin Q(2012) Cucurmosin induces
apoptosis of BxPC-3 human pancreatic
cancer cells via inactivation of the EGFR
signaling pathway. Oncol Rep 27(3), 891-897.
doil:10.3892/0r.2011.1573



	땅콩호박 분말을 첨가한 젤리의 품질특성 및 항산화효과
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 연구방법
	Ⅲ. 결과 및 고찰
	Ⅳ. 요약 및 결론
	References


