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Abstract

In order to make acquire a potential use for Opuntia humifusa as a natural functional food material, this study was
performed to determine the quality properties of Jeung-pyun made with added Opuntia humifusa, or prickly pear powder.
According to an analysis of its major components, we found that the prickly pear powder consisteds of nitrogen-free ex-
tracts (71.85%) and crude fiber (11.20%). Greater additions of prickly pear powder had resulted in significantly lower
pH in the of Jeung-pyun. According to measurements on the degree of Jeung-pyun gelatinization, by means of S-amylase,
greater additions of prickly pear powder led to the higher levels of isolated maltose, indicating that the gelatinization
degree of the Jeung-pyun became higher. Also, samples with higher concentrations of prickly pear powder had a tendency
toward lower water content, which allowed us to expect a longer storage duration for the Jeung-pyun. In the textural pro-
perty tests the Jeung-pyun that had less hardness and greater adhesiveness (p<0.05) than the control group as the content
of prickly pear powder became higher. Also, the Jeung-pyunhad lower gumminess and chewiness than the control group
as the content of prickly pear powder became higher. Therefore, it is possible to prepare relatively soft Jeung-pyun using
prickly pear powder. For the color differences of the Jeung-pyun samples, lower L- values, and higher a- and b -values
(p<0.05) presented as the addition level of prickly pear powder became higher. According to SEM observations of the
Jeung-pyun, the added prickly pear powder addition groups generally showed a smaller and more inconsistent pore size,
but higher porosity, than the control group. According to sensory analyses of the Jeung-pyun, the P2 group scored highest
for color item, and the P4 group generated the fermented scent. Higher additions content of prickly pear powder led to
the lower score, but higher scores for adhesiveness. Finally, the P2 group achieved the highest score for overall taste.
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Tablel. Formula for Jeung-Pyun added prickly pear
powder

Ingredients

Sam- Rice Pl’iCkly
1 pear  Salt Sugar Yeast
ple flour

@ powder (g) (8 (®

(8
CON 100 0 0.8 16 1 20

Takju Water
(mL) (mL)

P1 9 1 0.8 16 1 20
P2 98 2 0.8 16 1 20
P3 97 3 0.8 16 1 20

- N S

P4 96 4 0.8 16 1 20

Y CON : Jeung-Pyun added none prickly pear powder 0%.
Pl : Jeung-Pyun added prickly pear powder 1%.
P2 : Jeung-Pyun added prickly pear powder 2%.
P3 : Jeung-Pyun added prickly pear powder 3%.
P4 : Jeung-Pyun added prickly pear powder 4%.
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Prickly pear
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Spliting, removing, the seeds
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Drying, powdered
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Blending, sifting

'

Prickly pear powder

Rice flour

Salt, sugar, yeast
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Blending, sifting

Add takju, water

Blending,
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Ist fermentaton at 30C(3 hr)
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Gas removing(2min)
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Standing 1 hrs at room temperature
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2nd fermentaton at 65°C(25 min)

v

Steaming at 95C(10 min) and 85C(15 min)

¥

Jeng-pyun

v

L

Cooling 1 hr at room temperature

Fig. 1. Flow chart for manufacture of Jeung-Pyun added prickly pear powder.
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Table 2. The proximate composition of prickly pear pow-
der

Classification Contents(%)
Moisture 2.95
Crude protein 4.44
Crude lipid 3.14
Crude fiber 11.20
Crude ash 6.42
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Table 3. pH of Jeung-Pyun by different addition ratios of prickly pear powder

Sample” CON Pl P2 P3 P4 F-value
Before fermentation 5.27+0.03* 5.19+0.01° 5.06+0.02¢ 5.03£0.02°¢ 5.010.03" 76.32"
Jeung-Pyun 4.78+0.09* 4.71+0.09* 4.71+0.07* 4.69+0.03* 4.68+0.07* 0.68
Prickly pear powder 4.95

A6 Significantly different at p<0.05 by Duncan's multiple range test.

*

" p<0.05.

Y Con: Jeung-Pyun added none prickly pear powder 0%.
Pl : Jeung-Pyun added prickly pear powder 1%.

P2 : Jeung-Pyun added prickly pear powder 2%.

P3 : Jeung-Pyun added prickly pear powder 3%.

P4 : Jeung-Pyun added prickly pear powder 4%.



17(6): 903~910 (2007)

o

gz gl

e

-
)
oy
19

4

Jim

% 907

L

Table 4. Moisture content of Jeung-Pyun by different addition ratios of prickly pear powder

Sample”
F-value
Con P1 P2 P3 P4
Moisture contents(%) 47.70+0.53* 47.17+4.76% 46.53+5.52" 45.10+3.05" 43.9342.75" 0.96
Slgmﬁcantly different at p<0.05 by Duncan's multiple range test.

Y Con: Jeung-Pyun added none prickly pear powder 0%.

Pl : Jeung-Pyun added prickly pear powder 1%.

P2 : Jeung-Pyun added prickly pear powder 2%.

P3 : Jeung-Pyun added prickly pear powder 3%.

P4 : Jeung-Pyun added prickly pear powder 4%.

Table 5. Maltose content of Jeung-Pyun by different addition ratios of prickly pear powder

Samplel)
F-value
Con Pl P2 P3 P4
Maltose content(mg/mL) 1.54=0.06° 1.64+0.04° 1.65+0.02° 1.94:0.03* 1.980.01* 89.39”
Slgmﬁcantly different at p<0.05 by Duncan's multiple range test.

™ p<0.05.
Y Con: Jeung-Pyun added none prickly pear powder 0%.

Pl : Jeung-Pyun added prickly pear powder 1%.

P2 : Jeung-Pyun added prickly pear powder 2%.

P3 : Jeung-Pyun added prickly pear powder 3%.

P4 : Jeung-Pyun added prickly pear powder 4%.

Table 6. Texture of Jeung-Pyun by different addition ratios of prickly pear powder

Samplel)
F-value
Con P1 P2 P3 P4

Hardness 120.83+15.13* 147.09+2.32* 131.53+23.84" 80.54+2.48" 7445+ 421° 15.05

Adhesiveness -38.57+ 2.82° -29.42+0.66" -32.10+ 5.66°  -18.964.78" -19.09+ 3.51% 10.32

Gumminess 161.35+60.77* 113.77+8.52% 100.59+23.67 76.53+1.87° 72.74£10.87° 4.49

Chewiness 89.82+ 3.03* 61.751.15° 4830+ 9.69° 40.73+0.32° 3647+ 1.41° 4339

Signiﬁcantly different at p<0.05 by Duncan's multiple range test.

Y Con: Jeung-Pyun added none prickly pear powder 0%.
P1 : Jeung-Pyun added prickly pear powder 1%.
P2 : Jeung-Pyun added prickly pear powder 2%.
P3 : Jeung-Pyun added prickly pear powder 3%.
P4 : Jeung-Pyun added prickly pear powder 4%.
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Table 7. Color value of Jeung-Pyun by different addition ratios of prickly pear powder

CON Pl P2 P3 P4
L 64.3 £0.79* 60.28+0.88° 59.79+1.37° 54.63+1.11€ 53.41£1.97°
a 1.02+0.05" 3.470.33° 5.22+0.18¢ 8.76+0.32° 10.08+0.32*
b 6.89:£0.25" 14.66+0.32¢ 18.98+0.10° 19.28+0.30° 21.51+0.58*

A7 Different superscripts in the same row significantly different by at p<0.05 by Duncan's multiple test.
Con : Jeung-Pyun added none prickly pear powder 0%.
P1 : Jeung-Pyun added prickly pear powder 1%.
P2 : Jeung-Pyun added prickly pear powder 2%.
P3 : Jeung-Pyun added prickly pear powder 3%.
P4 : Jeung-Pyun added prickly pear powder 4%.

Fig. 2. Scanning electronic microscope of Jeung-Pyun by different addition ratios of prickly pear powder(x35).

CON : Jeung-Pyun added none prickly pear powder 0%.
Pl : Jeung-Pyun added prickly pear powder 1%.
P2 : Jeung-Pyun added prickly pear powder 2%.
P3 : Jeung-Pyun added prickly pear powder 3%.
P4 : Jeung-Pyun added prickly pear powder 4%.
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Table 8. Scores of sensory evaluation for Jeung-pyun by different addition ratios of prickly pear powder

CON P1 P2 P3 P4
Color 5.0+0.0%¢ 7.0+0.8%4 7.8+1.5% 6.5+1.7%4¢ 4.8+1.7°
Flavor 2.540.5° 4.3£0.9%* 5.0£0.8* 5.5+1.2% 584224
Hardness 5.8+0.5% 5.3+0.9* 5.3+0.9* 5.0£0.8* 3.8+0.5"
Adhesiveness 2.3+0.5° 4.0+0.8° 5.3+0.5% 5.8+0.9 6.5£1.2%
Sweetness 6.0£1.1* 5.8+0.5" 5.8+0.5% 5.8+0.9* 5.0+0.8%
Overallquality 5.340.55C 7.0+0.8%4 8.3+0.9" 5.0+1.4%¢ 45423

A7C Different superscripts in the same row significantly different by at p<0.05 by Duncan's multiple test.

Con : Jeung-Pyun added none prickly pear powder 0%.
Pl : Jeung-Pyun added prickly pear powder 1%.
P2 : Jeung-Pyun added prickly pear powder 2%.
P3 : Jeung-Pyun added prickly pear powder 3%.
P4 : Jeung-Pyun added prickly pear powder 4%.

Z dulel & 2HR TR 9 A Bale o
FE VR Aoz Agdr) Onte Hdz g 2T W}
A&7t 2 27 Frislo] 37k g Rt Be pHAA ©
B2 @ 74 © Aoz Asdnt AXAQ V5% #rt
AME P2 A&7 71 B A4S dYon, p4 A8} 7}
e A4S 990

S % HE
A 7154 24 HI2E A Fde] 427 o8-8 93}

5
e B4 Az, Bussld 29 reciped] H

X

S99 pHE 37} A4 vj&], dx Gu) Bk A
7Vl BEFE Rolxe Aol en, f-amylaseS o] &
3l S 2HY TleE AdE g B2 drleke) =
7VEr S maltoseFo] Fold 33wr) FUHALSS ¢
F Uk

FHe] 23 EA2)9] 7 E(hardness)= FH7} A 2o vl
34 P1, P2A1E9] ko] v ko), ddz g B Y
7¥o] S7hetel| whel whoby om, B34 (adhesivness)S 3
WX goll 82 7 A8 B30 AR 58 ghe v
BBl x, bl e 59)4(p<0.05)S VeI HA(gu-
mminess)¥}+ 4 3 d(chewiness)& A\ dZ Gul B2t 7)o
F7HEEE 92 S Yehich

S| AroA Late Adz dul B2 Hrlsko] &}
S4E Aidhe AL, a9 b3S Hd 2 o 2% Yy}
Fol S7HEFE oA (p<0.05)22 Z7l8lth

el

SEM< ©|&3t 5| Wi mlA] 2 g2 ddx
g B HIF AB7F FHIE Al B8 7)ge] =27)9)
g9 YA} =9ith

FHe #HItolA A oA = P2 A8 7Y B2
ATE den, 3o o= P4>P3>P2>Pl>CON
oz dEFHIL Bol Uiz HriE Y. dddt JrE A
W dofl 8% Hrido] €843 ¥ H4E dglen,
_1?__
A

e A2 du) BE Arlgo] R4S Be A4S

BIFE R, 1%, 2%, 3% H7F Alge] MExe] xlole ¢l
Ren, AAAQ Y3k Adx dof B¢ 2% 7L AE

< 2006\ ARG SteAFzAdY A9
o 9ate] AFHUFU.

2 =
= ®

B (1991) Br7t

AOAC (1990) Official Method of Analysis. 15h edition. Asso-
ciation of Official Analytical
DC, USA.

Carmen S (2000). Processing technologies: An alternative for

Chemist, Inc. Washington,

cactus pear (Opuntia spp.) fruits and cladodes. J Aarid
Environ 46:209-225.

Cho YH, Woo KJ, Hong SY (1994). The studies of Jeung
Pyun preparation (In Standardization of Preparation). J Ko-



910 %&ex}b. Zlu

rean Food Cookery Sci 10. 322-328.

Kang MY, Choi HC (1993). Studies on the standardization of
fermentation and preparation methods for steamed rice
bread(1l). J East Asian Soc Dietary Life 3: 165-173.

Kim CH, Chang CH (1970). The studies on improvement of
manufacturing technology of Korean native Jeung-pyun(fer-
mented and steamed rice bread). J Korean Home Econo-
mics 8: 292-311.

Kim HY (1999). Shelf-life studies of Jeungpyun(a traditional
fermented rice cake) with dietary fiber. Bull Net Sci, Yong-
In Univ.4(1).

Kim KS, Lee SY (2002) The quality and storage characte-
ristics of Jeung-Pyun prepared with Oputia ficus-india var.
sabolen powder. J Korean Food Cookery Sci 18: 179- 184.

Kim KT, Choi AR, Lee KS, Joung YM, Lee KY (2007) Qua-
lity characteristics of bread made from domestic Korean
wheat flour containing cactus Chounnyuncho (Opuntia hu-
mifusa) powder. J Korean Food Cookery Sci 23: 461-468.

Kim So Young (2003) Studies on the separation of antioxida-
tive and anti-microbial compounds of Korean perennial
cactus Cheonnyuncho. Ph D Dissertation Hoseo University.
Asan. p34-58.

Kim YI, Kum JS, Kim KS (1995) Effect of different milling
methods of rice flour on quality characteristics of Jeung-
pyun. J Korean Soc Food Sci 11: 213-219.

Kwon DK, Song YJ (2005) Effect of opuntia humifusa su-
pplementation on endurance exercise performance in rats
fed a high-fat diet. Korean J Exercise Nutr 9: 183-188.

Lee EA, Woo KJ (2001) Quality characteristics of Jeung-Pyun
(Korean rice cake) according to the type and amount of
the oligosaccharide added. J Korean Food Cookery Sci 17:
431-440.

Kolrlol REFERE

Lee HJ, Lee YW, Kim JH (1998) A study on antiulcer effects
of Opuntia dillenii Haw. on stomach ulcer induced by water-
immersion stress in rats. J Food Hyg Safety 13: 5361.

Lee KS, Kim MG, Lee KY (2004) Antimicrobial effect of the
extracts of cactus Chounnyouncho (Oputia humifusa) against
food borne pathogens. J Korean Soc Food Sci Nutr 33:
1268-1272.

Lee YC, Hwang KH, Han DH, Kim SD (1997) Composition
of Opuntia ficus-indica. J Korean Food Sci Technol 29:
847-853.

Maxson ED, Rooney LW (1972) Evaluation of methods for
tannin analysis in sorghum grain. Cereal Chem 49: 719-
729.

Na HN, Yoon S, Park HY, Oh HS (1997) Effect of soy milk
and sugar addition to Jeungpyun on physicochemical pro-
perty of Jeungpyun batters and textural property of Jeung-
pyun. J Korean Soc Food Sci 13: 484-491.

Park MJ (2005) Change in physicochemical and storage cha-
racteristics if Jeungpyun by addition of pectin and alginate
powder. J Korean Food Cookery Sci 21: 782-793.

Park MK, Lee YJ, Kang ES (2005) Hepatoprotective effect of
Cheonnyuncho (Opuntia humifusa) extract in rats treated
carbon tetrachloride. J Korean Food Sic Technol 37: 822-
826.

Trachtenberg S, Mayer AM (1982) Biophysical properties of
Opuntia ficus-indica mucilage. Phyfochemistry 21: 2835-
2843.

Trachtenberg, S, Mayer AM (1981) Composition and proper-
ties of Opuntia ficus-indica mucilage. Phytochemistry 21:
2835-2843.

(2007 12€ 12¢ A, 20079 12€ 17 A H)



