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Quality Characteristics of Jelly Containing Added Pomegranate Powder
and Opuntia humifusa Powder

Young Cho' and Mi Yong Choi
Department of Home Economics, Korea national open university

Abstract

This study was conducted to identify the optimal mixing ratios of pomegranate powder or Opuntia humifusa powder for
the production of jelly. To establish the amount of pomegranate powder or Opuntia humifusa powder that could be
added to jelly, physicochemical sensory characteristics and textural properties were measured. Specifically, jellies were
prepared using gelatin that contained a ratio of 0.5, 1, 1.5 and 2%(w/w) pomegranate powder or Opuntia humifusa
powder. Sensory evaluation of the sweetness, chewiness, springiness, hardness, transparency and overall acceptability
of jelly prepared using 0.5% pomegranate powder resulted in a high score. Similarly, the appearance, sweetness,
chewiness, springiness, hardness, transparency and overall acceptability of jelly prepared using 0.5% Opuntia humifusa
powder received a high score. Taken together, the results of this study suggest that pomegranate and Opuntia humifusa

can be useful in the production of high qudlity jelly.
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Table 1. Formula for jelly with additives
Gelatin - Sugar Digtilled Pomegranate Opuntia humifusa

Sl owder(q) (g) water(g) powder(@)  powder(g)
control 15 50 400 0 0
P1 15 50 400 2.34 -
P2 15 50 400 4.70 -
P3 15 50 400 7.08 -
P4 15 50 400 9.49 -
o1 15 50 400 - 2.34
02 15 50 400 - 4.70
(0X] 15 50 400 - 7.08
(0%) 15 50 400 - 9.49

P1 - 05%, P2 - 1%, P3 - 1.5%, P4 - 2%
Ol - 0.5%, O2 - 1%, O3 - 1.5%, O4 - 2%

Aot Az Bure Avte Ao 5954 135
| Water200g | | Water 2005 |
! !

‘ Boiling (70TC) ‘ ’ Addition of gelatin powder
l
Addition of sugar and
additives powder
|
J
‘ Mixing ‘
!
| Boiling 100T) |
!
‘ Cooling ‘
!
’ Packaging ‘

Fig. 1. Procedure for making jelly.
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Table 2. Instrumental conditions of texture analyzer
TAXT 2i/25, Stable Micro

Instrument Systems, England

Sample size 2x2x2 cm

Plunger diameter 35 mm

Pre Test Speed 3.00 mm/s

Test Speed 0.50 mm/s

Post Test Speed 1.00 mm

Rupture Test Dist 1.0%

Distance 70.0%

Force 100 g

Time 3.00 sec
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S dAHS =73 emx3 cmx 3 cm)Z g} ZHZ)
Aol ol &3 A FAld A g A
ARE Hi YA §lEA] AR QRjES 7 $ o
ABE H7PIEE st H7PEREE 93 H
iAol A, o3, oul, JPA, B@eE4, dud

FREe] AeE54(94-olF Asith, 13-olF ofsith
ARl 8 E(98-olF Fo, 13-olF YmhE
H7FtATHA 3 & 1993).

Flz

o

= >{E Lo fo fot
O

|

L.

3. SAIXz|

Ao BHy BAAEE SPSS(Statistical Package for
Social Science, Version 14.0)& ©] &3}, EAHEY
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Table 3. pH, acidity, sugar content of jelly added pomegranate powder
Sample
control P1 P3 P4 F-value
pH 5.77+0.09° 5.34+0.04° 5.12+0.03° 4.97+0.01° 4.88+0.02° 179.247***
Acidity 0.0150+0° 0.0413+0.0035°  0.0467+0.0092° 0.0483+0.0023" 0.0780+0.0339° 6.004**
Sugar content  14.30+0.10° 14.40+0.10° 14.47+0.25° 15.20+0.26" 15.47+0.15" 23,7745 %+

(* : p<.05, ** : p<.01, *** : p<.001)

**The same superscript letters in each column are not significantly different(p<0.05).
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Table 4. pH, acidity, sugar content of jelly added Opuntia humifusa powder

Sample
control o1 02 o3 o4 F-value
pH 5.73+0.09" 5.50+0.05° 5.36:+0.02" 5.29+0.2% 5.21+0.01% 57.07%**
Acidity 0.0150+0 0.0200+0.001° 0.0267+0.0012° 0.0327+0.0012" 0.0390+0.039° 207.255***
Sugar content  14.27+0.12° 14.97+0.38" 15.10+0° 15.43+0.06° 15.67+0.06° 26.255%**
(* : p<05, ** : p<.01, *** : p<.001)
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Table 5. Color value of jelly added pomegranate powder

7h AF 22 H7h Ao A

A5 EZo] ke Ao AMeE 43 A= Tale
59} Zt}.

AF BY Aol SUMESE ¥R L fode
2 At o FAE el UTHp<0.001). A =(b)#k
< FYH oz Taste PA%)7E 7P W ghe UE
Walth =3 AME (@t Frelde=E STl ol
Ae A7 Bol HAo| ot YFoF AlsEHH, o] A4
= Yae MJ 5(2007)9] AFAzxe F4 #E 4 &
Holl A3 A9 AN 43 Yu OK 5(2008)°] =
B2 A7) A FAEA #3 Aol e Ans

LERA AT

Adz 2ol ke Aele] Ass 243 Avs
B o] Z71e5E B

Sample
control P1 P3 P4 F-value
L 92.51+0.86° 50.33+6.25" 34.45+0.16° 20.97+0.01° 14.46+0.06" 17.888***
a -0.19+0.02* 27.49+0.04° 34.56+0.07° 34.93+0.10° 36.48+0.05° 18.861***
b 6.67+0.11° 35.76+0.07° 32.82+0.08° 32.24+0.06° 28.84+0.12° 52.82%**
(* : p<.05, ** : p<.01, *** : p<.001)
**The same superscript letters in each column are not significantly different(p<0.05).
Table 6. Color value of jelly added Opuntia humifusa powder
Sample
control o1 02 03 o4 F-value
L 92.75+0.17° 69.35+0.46° 50.25+0.18° 38.20+0.07° 30.51+0.05 34.45%**
a -0.07+0.01* 0.80+0" 2.07+0.02° 3.46+0.02° 4.98+0.02° 80.766***
b 5.08+0.01* 23.27+0.12° 29.05+0.08° 32.25+0.03° 34.43+0.05° 88.215%**

(* : p<.05, ** : p<.01, *** : p<.001)

**The same superscript letters in each column are not significantly different(p<0.05).
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Table 7. Transparency, turbidity of jelly added pomegranate powder

Sample
control P1 P3 P4 F-value
Transparency 94.62+0.11° 8.13+0.03" 1.59+0.01° 0.53+0.01° 1.23+0.01° 19.803***
Turbidity 1.08+0.05% 94.19+0.08" 95.36+0.16° 95.97+0.31° 95.66+0.36™ 10.175%**
(* 1 p<.05, ** : p<.0l, *** : p<.001)
**The same superscript letters in each column are not significantly different(p<0.05).
Table 8. Transparency, turbidity of jelly added Opuntia humifusa powder
Sample
control o1 o3 (0%! F-value
Transparency 94.46+0.31° 29.35+0.07° 11.30+0.02° 5.93+0.01° 3.18+0.01° 21.153+**
Turbidity 1.13+0.19° 93.47+0.03° 94.98+0.07° 95.28+0.11° 95.39+0.15" 34.422%**

(* 1 p<.05, ** : p<.01, *** : p<.001)

#*The same superscript letters in each column are not significantly different(p<0.05).

ol H7h Azlel Kim AJ 5(2006b)o] B91% 7} Ao}
2 AAE JeRiddth ANE agtdt SR bakd
Adz 28 Hrhdel 71zl wet fojxez 571
e A4S UeRo(p<0.001), £ FE5 FH7t A
A7t EvE F F7F Ao dTelA 22 AFE o
ER RATHKim JH<} Kim JK 2005, Mo EK % 2007).
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Table 9. Texture properties of jelly added pomegranate powder

A= Table 83 ZAth FHEE ddx &9 A7}
TS FoHo= %O}/}ii(p@ 001) ©] A3+ Lee
JAS} Park GS (2007)9] mi7}E H7b Aot His=%k 4
AE BHATh =3 e ddx B2 Yol

FE ZVeshe A%E B ot 7 E2 3l 95.39
£ YE ATH(p<0.001).
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7h AR 22 A7 AP &4

A ol A7k Ao E4e S4T Ak Taole
99} Ztt.

1=
A7 (hardness)©] 7d-¢- tlzro] 7P wgkom, AR
T H7VFol S —’F% HxzrrRt $71 oy
A1 Apol= AT H-2d(adhesiveness) 2] 79 A F
B H7bol S71ekl Ujrﬂ} EHZ‘?EE} Hashe A
o

giness)©| 73-¢- EHZ-TLEDFE *%Er —‘%‘?:_Fé @7}?& 0]
oA PA(2%) 7T 7HE e 0445 YER ©.1(p<0.05),
S #4(cohesiveness) 2] A9+ tixo] 7P E3kom

Textural Sample
parameters control P1 P3 P4 F-value
Hardness 9.55+0.51 10.56+1.10 9.97+0.84 10.02+0.85 9.56+0.86 0.693
Adhesiveness  -12.91+5.63 -14.74+11.69 -16.42+8.23 -17.73+9.05 -23.19+2.53 0.706
springiness 0.82+0.21° 0.64+0.14% 0.49+0.18 0.46+0.13* 0.44+0.05% 3.33*
Cohesiveness 0.11+0.07° 0.03+0.02° 0.05+0.12% 0.06+0.01 0.06+0.12° 3.03*
Gumminess 1.06+0.68° 0.33+0.16 0.46+0.11% 0.44+0.20% 0.42+0.05% 2.358
Chewiness 0.92+0.76" 0.22+0.11° 0.20+0.23 0.25+0.18* 0.19+0.07% 2421

(* : p<.05, ** : p<.01, *** : p<.001)

*"The same superscript letters in each column are not significantly different(p<0.05).

ok

V) 2 2|3k} 8) 4] A 25 A 25 (2009)



>
Hu
o
)
um)
P
g
i}
fllo
o
N
N
ot
=3
C)
1o
ut
X
A
o,
=
w
©

Table 10. Texture properties of jelly added Opuntia humifusa powder

Textural Sample
parameters control o1 03 04 F-vaue
Hardness 9.86+0.45 10.40+0.35 10.22+0.31 10.19+0.40 10.09+0.40 0.774
Adhesiveness  -12.41+16.74 -45.60+5.43* -49,67+5.43* -50.11+5.40% -51.99+17.38" 6.426*
springiness 0.85+0.10" 0.69+0.11% 0.66+0.06™ 0.61+0.10% 0.55+0.18 2.764%*
Cohesiveness 0.10+0.05 0.10+0.03 0.08+0.03 0.06+0.03 0.05+0.02 1.271
Gumminess 1.05+0.31 1.03+0.43 0.73+0.28 0.58+0.20 0.79+0.34 1.581
Chewiness 0.89+0.45 0.72+0.21* 0.44+0.12% 0.39+0.17% 0.36+0.25% 2.361*

(* : p<05, ** : p<.01, *** : p<.001)

**The same superscript letters in each column are not significantly different(p<0.05).
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HA7F Ayt g AxE Bk $-% 4 (cohesiveness) &
Adzx &9 Jrisre] S7Hds wobd oy, freolzdl
ztol7b AL, ol9} 22 A= Kim AJ 5(2006b) 7}
Kim AJ 5(2007b)7} 22 AxE JeRdth 24 (gummi-
nes) o] A= HMdx BEe| AUt IESE W
obm o, FoFQl Aozt A 44 (chewiness) ]
A Adx 249 Hrlbge] S7HErE dA 6] BobA
Al 04(2%) 7t 718 e Al 0362 UERNRATE ole}
e Ay Kim AJ 5(2006a8)3 Kim AJ 5(2007a)
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HolM A =4 &5 ddE He ddx 22

o) Akgel FNSE el BY SHXE soba
o olzle Wz wwe] Hm gl HARE of%

Qo ApzHh
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Table 11 A7 &2o] H7id Al s A 23
olH Fig. 29l Spider web graph® YFERA AT

Table 11. Sensory characteritics of jelly added with pomegranate powder

Sensory Sample
parameters control P1 P3 P4 F-value
Color 4.742.8% 43+1.9° 5.2+1.4% 5.6+1.6" 5.8+2.0° 2.954*
Appearance 5.3+2.4 4.7¢2.9 54+15 54+1.8 4.9+2.0 0.770
Sweetness 5.142.4 4.742.0 45+2.2 43+2.1 40+1.9 1.047
Chewiness 5.2+2.1° 45+1.9% 39+1.8° 3.7+1.6° 36+1.6° 3.875**
springiness 5.242.0 48+17 45+1.7 45+1.9 43+18 1.045
Hardness 5.1+2.1° 4.6+1.7%° 42415 39+1.7° 38+15 2.203
Transparency 6.7+2.4° 53+1.7 47+1.9° 3.6+0.9° 34+1.3 17.578***
Overall acceptability 5.2+0" 49+2.1° 43+1.9% 36£1.3" 34416 5.289+*

(* : p<.05, ** 1 p<.01, *** : p<.001)

*The same superscript letters in each column are not significantly different(p<0.05).
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Fig. 2. Spider web graph of jelly added with pomegranate
powder.
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Table 12. Sensory characteristics of jelly added Opuntia humifusa powder
Sensory Sample
parameters control o1 02 03 o4 F-value
Color 49430 43+1.6 43+1.4 43+16 3.9+2.0 0.887
Appearance 5.6+2.6° 4.9+2.0" 44418 4.4+16° 31+1.2° 6.094***
Sweetness 54+2.3 49+2.1 49+1.9 47+1.8 4.4+1.7 0.970
Chewiness 4.9+19° 4.6+1.6™ 38+1.8% 37+1.4% 36£1.7° 3.144*
springiness 45+1.8 43+14 41+1.6 4.3+1.9 42423 0.195
Hardness 49+1.9° 45+1.8° 4.2+1.6™ 39+1.3" 35+1.4° 3.328*
Transparency 6.6+2.3" 46+1.7° 38+1.3 3.241.2% 25+1.3" 26.141%**
Overall acceptability 5.3+2.1° 54+2.0° 41+15° 39+1.3" 33+1.3° 8.014***

(* 1 p<05, ** : p<.0l, *** : p<.001)

*¥The same superscript letters in each column are not significantly different(p<0.05).
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