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Table 1. Formula for Jeung-Pyun added prickly pear powder

Ingredients
Sample” Rice flour Prickly pear powder Salt Sugar Yeast Takju Water

(g) (g) (g) (9) (9) () (m)
CON 100 0 0.8 16 1 20 44
P1 99 1 0.8 16 1 20 44
P2 98 2 0.8 16 1 20 44
P3 97 3 0.8 16 1 20 44
P4 96 4 0.8 16 1 20 44

YV 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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Engineering Co. Korea)oll Al 3A|3F &<t 12 oAt HE A7l db=
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‘ Prickly pear ‘

'

‘ Rice ‘ ‘ Spliting, removing the seeds ‘

I v

‘ Soaking (10hr) \ ‘ Drying, powdered \

v

i \ Blending, Sifting |
| Draining, srinding, sifting | i
L ‘ Prickly pear powder ‘
‘ Rice flour ‘ l ‘ Balt, Sugar, Yeast‘
\—.{ Blending, Bifting }‘—‘
i— I Add takju, water |
‘ Elending ‘

v

Ist Fermentation at 30T (3hr) ‘
'

Gas removing (2min) |

B!

Standing lhrs at room temperature

|
|
|

v
‘ Znd Fermentation at 65 T (25min)
|
|

v

Steaming at 95 T(10minand 85 T (15min)
v

Jeung—pyun ‘
v

Cooling 1hr at room temperature |

Fig. 1 Flow chart for manufacture of Jeung-Pyun added prickly

pear powder
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ol &3t FAAT FAm FF FHAHY LA Az A5 F

0.2m¢ 0.04mM DPPH(1,0' —diphenyl-f-picryl-hydrazyl)& <1 0.8m& 7} 3}

-

U2, vortex mixer® 10x3F FEd A4 1023 WA
= A (Ultraspec 2000, Pharmacia, England)® 525nmol A §3 =5 =
etk 3 HAdx dv) FEE3 % HuE 9§ A0

AR AR BSe o A

L

EDA(%) = (1-A+B)x100

{

A AR FRE @
B : 3AY T blank)e] ERE @
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N
o
'
P
e
=2
M

% A7t 28 oy 54 374

AltE = Follel S8 & polyethylene filme= 3 #H
LA F TFE AL 2 ASHE ol&ste] FyE FAS NS

4-2. FE I =(water activity) F3
TR AW E TH FAFAA FHe AIEE 2x2x1c®]
THERM 40(ART, Model rotronicag, Swiss)2>

w-
2 FA4stden ol WH A7 =E=E 3002 sl

4-3. pH A
A FAFNA A5 bgs At 12 T/ 25mE H7lbste] o
A 71 (HR-2400, Korea)® 233 = pH meter(Mettkerm Delta 350,

|

England) 2 =4 3} t}.

4-4. =3l= A
AdZ A8 2S Hutslo] Az =HY A7)k WE w3t %
= §4 A3 Nam TH 2001)°. 2 maltoseE =A3sto] o =3 o).

o|N
B~

Al g 2g& 150mltest tubeo] ¥ o] 0.05M Sodium acetate®t% &

s
=

A(pH 4.8) 100m¢lA 2w3F WA b5 2471 (Food mixer, Nikko,
Japan)oll 1%3F ZolAq dgAS wEAT. o719 0.2% f-amylase & <
(28units/mg Merck) 2m& 7} 3k water batholl 4] 100 strokes/min2]

zHom 2/ AGAATG. G Foe ZaES SAA7] S8

o
()
%
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IN HCI 2n& 7}sfar, o] €4S 1200rpmoll Al 1087F ARt A%
HnE FH et
FZH 1mel 3,5-DNSA-E 9 (3,5-dinitrisalicylic acid 1g¥ Rochelle$
30gS 2N-NaOHE H20me] =<1 vs SFT= 100m&l4]) 2n8t 75
R

AnE 7}elgdth. B B A 5E7F ANz T Yo =

=4

i

s

3% 3= A (Ultraspec 2000, Pharmacia, England)S A}-83Fe] 550nm
ol FFEZ 21, maltose EFH4 O FHE maltose? =S T3

o FZd 1mt¢ll tste] F71¥ maltose S S
5. Adx Qo] 2 A7) Z=H AXo wE TFEA

5-1. Adx Enj £¢ A7l $89 SEM<2 °|&& nATx #F
e

gl 713 FUE w@As] Astel, Az B A

a9

Lo A 1A 7 WxEFe] Algl 3 -800 deep freezer(bio-tek. korea)E ©|
&3to] 24A17F FoF A & slicer2 ¥ 0.5x0.5%0.2mm A7|Z2 A2
< ¥E beakerdl Y3 FZAZZX7|(freeze dryer, heto FD 3,
Denmark) & ©]-&3sto] 4817t &< Ax=AZHY. 4 dx3 AlEE
gold ion coater(ID-2, EIKO Eng, Japan)® 3] & (coating)d+ & A} A
Z+& 1] 4 (SEM, Scanning Electron Microphotoscope JSM 5410LV,
JEOL, Japan)2. & 20KV<e] 7}F& Ao = 3582 gojsle] 235k}

5-2. Adx @] £ HJ FHY 7|AF EAHXA
SHO FAFA FHI A|5EE 15x15x15c® FH5HA Loz A
£ % Texture analyzer(TAXT?2i, Stable micro system, England)E ©]
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&otol A4 2] proveE AtEste] FH e A/ (hardness), ©HA
(springness), 4% 4 (cohesiveness), A2 A (gumminess),  F2HA
(adhesiveness), % 34l (chewiness)S 33] W& =Asto] HFgS F3t

Atk o] Wl gragh types Force&'ime®|il, option< T.P.A(Texture
profile analysis)® 3t 2™ pre test speed 5.00mdsec, test speed
3.00mm/sec, post test speed 5.00mm/sec, distance 5.0mm, force 60g,

time 3.00sec® 3} t}h.

5-3. Adx < £% Ut FHY A=

Jo] Z=A B A 3 A EE 3«32 A2 T Az THS A

r:l

Rl
ZFAl (Colormeter, JC601, Japan)E A}&3Fo] L(lightness), a(redness),
b(yellowness)#= 33 WS =A35¢tr. o] w White standard

plate(L=97.83, a=-0.43, b=+1.98)& Z TS =® o}AH.

Zpo] 7 Ane ARl HE F B E4S ErAW @A

A (Plate count angar, Difco, USA)E o] &3t 1, A= & 1A% 6, 12,
24X 7F A3 Al vtttk AR bgs AETE 10WY dAEER Ao &

dEAnh HE 5T 35004 2441 7F v & (Incubator, DIC201) & &

o

Algste] FQlstda, HEH nAESFE AR 1g9 log colony forming

unit(Log CFU/g)o 2 e

+HE dgdAd 8¥S e 3 (Choi et al 1996)= FraLsto]
=

g Arta

>
=
Ll
ot
o
22
o
s
o
r\"
B
iiea
=
S
mﬂ
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TS Ax F 30, 6, 12, 24M3F B3 Al vtk B AALE AT 7

EASGOM 158 ‘ofF m

6. A

ZF e wE Hddx dvf 2% H7E SHY As A4S
SAS(Statistical Analysis System, version 8.1, SAS Institute INC,,
USA) program= ©|&3}e] EAHEA(ANOVA)S 2 A% % Duncan's

multiple range test@ Z} A| 539 FoA S 5% oA HS AT
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1. Color

WVery dislike Mode rate WVery like
I | | | | | | | |
| | | | | | |
Z. Flavor
Very dizlike Mode rate Very like

3. Sweetness

Very dislike Mode rate Very like
| | | | | | | | |

4. Texture

1} hardness

Very dislike Mode rate Very like
| | | | | | | | |

2) Adheskveness

WVery dislike Mode rate Yery like

5. Overall quality

Wery dislike Mode rate Very like
| I | I | I I I |

Fig. 2 Sensory evaluation sheet of Jeung-Pyun by addition

prickly pear powder
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Table 2. The proximate composition of prickly

pear powder

Classification Contents (%)
Moisture 2.95
Crude protein 4.44
Crude lipid 3.14
Crude ash 6.42
Fiber 21.28
Nitrogen free extract 71.85
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v Bwro] F = S Table 3, Fig. 49 Zow ¥ =3
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03 | R? =0.9979
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0 05 1 15
Polyphenolic compounds (mg%)

Fig. 3 Calibration curve of polyphenolic compounds content
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Table 3. Total polyphenolic compounds content of prickly

pear powder

Materials Total polyphenolic compounds(mg/g)

D__.
rickly pear powder
p y Db P 795

(Opuntia humifusa)

2 .
rickly stem powder
prcely P 2.63

(Opuntia humifusa)

2

2

[
P
ite3
2
M
=)

o
P
X
N
He
=)
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Total polyphenolic compounds(mg/g)
N

prickly pear prickly stem
powder powder

Fig. 4 Total polyphenolic compounds content of prickly

pear powder
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1-3. A AF 4 5 (Electron Donating Abilities, EDA)Z 7%

Azs ddx dujo] deFEE9 ditst A4S otz
DPPH(1,1-diphenyl-2-picriylhydrazyDol] w3t dAxl-go] 32 A7 9
g9 54T 23 Table 49 Fig 59 2tk DPPH= of~z=nl
b, EAHE, polyhydroxy¥ &= 3tg&, W ofwl

=
=
e Aol wAgomA T4 TAY i FIL Z4Y

N2
mx

2 Agee Yo dHA A(Blois MS 1958). Hdx duv] A x
Fako] DPPHH O 93k EDAZES  83.79% = A sAakshA|<l 0.01% 9
BHT (Butylated hydroxytoluene)®} A} A xFdo] 35 el
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Table 4. Electron donating ability of prickly

pear powder

Materials Electron donating ability (%)
prickly pear powder 83.79 %
0.01% BHT 8.72 %
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EDA(%)

prickly pear 001% BHT
powder

Fig. 5 Electron donating ability of prickly

pear powder
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Table 5. Volume, weight and specific volume of Jeung-Pyun by

different addition ratios of prickly pear powder

Sample” volume(m} weight(mg specific volume(m/mg
CON 63.75+1.77° 36.31+0.11°* 1.76+0.04°
P1 76.25+5.308 36.41+0.17* 2.09+0.13"
P2 88.75+5.30" 36.42+0.11% 2.44+0.16"
P3 92.50+3.54" 36.56+0.02* 2.53+0.14
P4 96.25+5.30" 36.38+0.04" 2.65+0.14"
F-value 17.84 1.55 17.89

ABC: Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test
YCON': 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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Specific volume(ml/g)

Control P1 P2 P3 P4
Sample

Fig. 6 Specific volume of Jeung-Pyun by different addition

ratios of prickly pear powder

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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Fig. 7 Photograph of Jeung-Pyun by different addition ratios of

prickly pear powder
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Table 6. Changes in Aw of Jeung-Pyun by different addition

ratios of prickly pear powder

D storage time(hrs) _
sample 1 6 D 4 18 7 F-value
0963+ 0969+ 0972+ 0975+ 0979+ 0977+
CON 20.00
0.001%  0.002%  0.0025¢  0.001" 0.001%% 0.001%*

0965+ 0968+ 0973+ 0968+ 0974+ 0975+ 13.13
P1

0.001%  0.002%%  0.0015*  0.003*™  0.001%  0.001

0967+ 0971+ 0976+ 0972+ 0978+ 0974+ 8.05
P2

0.002%  0.001%  0.001%"  0.002*™  0.000%*  0.000"*

0967+ 0973+ 0975+ 0966+ 0977+  0.968+ 10.47
P 3

0.001%4*0.001"  0.001%4"  0.004%"  0.004%  0.002"

0966+ 0972+ 0974+ 0973+ 0975+  0.967+ 3.20
P 4

0.001%4 0,005 000254 0.973%%  0,000%  0.003™
F-value  3.31 1.51 3.68 1.17 6.60 21.72

ABC : Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test
A Different superscripts in the same row significantly different by at p<0.05 by
Duncan’s multiple test
YCoN: 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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0.98
0.978
0.976
0.974 r
0.972 r

0.97
0.968 [

Aw

0.966 —=&— control
0.964 DEY.
0.962 A
0.96 ' ' ' ' : :
1 6 12 24 48 72
storage time(hr)

Fig. 8 Changes in Aw of Jeung-Pyun by different addition

ratios of prickly pear powder

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. Changes in pH of Jeung-Pyun by different addition

ratios of prickly pear powder during storage at 22+2T

Storage time (hrs)

Samplel) F-value
1 6 12 24 48 72
478+ 477+ 477+ 476+ 475+ 474+
CON Aa Aa Aa Aa Aa Aa 0.28
0.09 0.02 0.02 0.05 0.07 0.02
471+ 470+ 471+ 470+ 471+ 470+
P1 0.04
0.09% 0.03% 00482 00284 00082 0.04%
471+ 471+ 470+ 470+ 470+ 4.69+
P2 0.03
0.0742 0.01% 0.01%%  0.01%%  0.02%% (.15
4.69+ 4.69+ 4,68+ 4,68+ 4,68+ 4.69+
P3 Aa Ba Ba Ba Ba Aa 0.07
0.03 0.01 0.06 0.01 0.03 0.08
4,68+ 4,68+ 4,68+ 4,68+ 467+ 467+
P4 0.36
0.074 0.01% 0018 0032 0018 0.01%
F-value 0.68 12.01 3.63 2.73 2.07 0.20

ABCT Different superscripts in the same column significantly different by at p<0.05 by

Duncan’s multiple test

abc .

Duncan’s multiple test

VCON': 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%

- XXXiv -

Different superscripts in the same row significantly different by at p<0.05 by



479 1 —=— control
——P1
——P2
477 —%—P3
—&—P4
475
473 |
T
o
471
ol A/‘\‘\‘\‘-\‘
465 . . . . . )
1 6 12 24 48 72
storage time(hr)

Fig. 9 Changes in pH of Jeung-Pyun by different addition

ratios of prickly pear powder during storage at 22+27C

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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08

OD(550nm)

06

04
y =0.4295x + 0.0572

02 R® = 0.990%4

Maltose content(mg/ml)

Fig. 10 Calibration curve of maltose content
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Table 8. Changes in maltose content of Jeung—-Pyun by

different addition ratios of prickly pear powder during storage

at 22+27T
(mg/mL)
D storage time(hrs) -
Sample I 6 2 24 A3 7 F-value
154 141 110 102 084 071 -
CON 35.90™"

+0.06%  +0.15°*  +0.16%° +0.01%" +0.02"¢ +0.01%¢

1.64 1.55 1.21 0.93 0.82 0.70
P1 , ‘ L 321517
+0.04%  +0.06%  +0.03%  +0.05°¢ +0.02”° +0.02

1.65 1.65 1.45 1.17 0.88 0.73
P2 , , , N o 19.06™
+0.025%  £0.02%%  +£0.03% +£0.19%4" +0.03%° +0.34"¢

1.94 1.85 1.38 1.00 0.95 0.89
P3 ] L 122737
+0.03%  £0.05  +0.05™ +0.03%° +0.01°%% +0.177

1.98 0.98 1.40 1.13 1.01 0.96 *
P4 N N N . 799.607
+0.01%  £0.00%  +0.03* +0.06" +0.02% +0.00"¢

F-value 89.39” 2667 1058 710 44047 133

ABC: Different superscripts in the same column significantly different by at p<0.05 by

Duncan’s multiple test

A Different superscripts in the same row significantly different by at p<0.05 by

Duncan’s multiple test
P<0.01
V' 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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Fig. 11 Changes in maltose content of Jeung-Pyun by different

addition ratios of prickly pear powder during storage at 22+27T

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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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 12 Scanning electronic microscope of Jeung-Pyun by

different addition ratios of prickly pear powder (X35)
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Table 9-1. Changes in texture of Jeung-Pyun by different

addition ratios of prickly pear powder during storage at 22+2C

Characteristics ~ sample" : 5 St(fgage timeéir) " - F*\éalu
CON Y154 LiSe% =dosi™ =1240 705" s+i6oiv 13637
PL 2% L1000 wdbaT l0dot sdido <ihoon | 272
e v S U8 ISE SR S 199 |
pr B S SR 05 STEL S5 20207
P i SR BGE SE0L et IR sw

F-value 15.05 39.33™ 441 3.55 14.66 12.55™
CON . J35h gl i3 b segae  sagie | 0L
PL 0550 ooith gt o080 st B | 2w
adhesiveness P2 i?’SSgG]C%a 1 {:33 %'8I§Aa ;13%6%%3 ;3278}&)61 ;6%17 % ;f%g]ga 1.74
o 30 R R SR LA O0R ) e
P g %R 2% SOBh SRR SR 2

F-value 10.32 1.96 10.55 1.51 1.62 5.32
CON g =00  =008™  +00p™  =008™ 005 | 088
PLo g0 w00 008 =09o™ =008 so10w | 916
cohesiveness P2 ig_'géAa io(?(')82Ba ig“ggAa ig"?ffAb io(_)O%%Ab ig_‘ggsb 10.04
P3 io(.’oﬁ%m r(()).‘(é)gé1Aa J_r(()).gf)Bb r(()).'gg"c r(()).'g%d i(()):gggBd 47.60™
P4 ro(.)é%%“a ro(.)O%Ba i(()).‘gg“ r(()).'gZAb J_r(()).'(:?zzBc ig.‘gz& 47.98™

F-value 1.42 5.00 2450 0.10 2.98 10.55

ABC . Different superscripts in

the same column significantly

Duncan’s multiple test

abc .

Duncan’s multiple test

P<0.001
VCON': Jeung—-Pyun
P1
P2
P3
P4

. Jeung-Pyun
. Jeung-Pyun
. Jeung-Pyun
: Jeung-Pyun

- xlv -

added none prickly pear powder 0%
added prickly pear powder 1%

added prickly pear powder 2%

added prickly pear powder 3%
added prickly pear powder 4%

different by at p<0.05 by

Different superscripts in the same row significantly different by at p<0.05 by



Table 9-2. Changes in texture of Jeung-Pyun by different

addition ratios of prickly pear powder during storage at 22+2C

.. " storage time(hr) F-valu
Characteristics  sample 1 6 B o4 e 7 e
0.93 0.90 0.77 0.72 0.72 0.66
CON 10024 004%™  +002P  +0.07% 011 014 | 298
Pl 0.94 0.94 0.62. 0.62 0.60 061, |95 .9
+0.01%  £0.02%%  £0.09°> 006"  +0.09%"  +0.02%" :
springness P2 +g:gian +g"815Aa ig"ggAa ig"ngb ig_'ggAb ig"g{)Ab 78.83"
P3 0.96 0.96 0.81 0.69 0.60 0.57 0.37
+0.00%  +0.01%  +0.05%4%  £0.10%°  +0.20%¢  +0.12% :
P4 0.971 0.93 082, 070 0.67, 054, | -3
+0.02%  £0.34%%  +0.11%4 £0.14%C  +0.16%  +0.14% :
F-value 191 2.92 7.98 0.66 0.52 0.47
con 16133 14532 13539 11453 10606 11054 | |,
+60.77°  +15.04™  +35.10™  +40.03™  +10.10™*  +1.70™ :
Pl 11377 13154 13009 13609 8102 10361 | ,4
+@ 52881 111274 £2280%  +22.80"  +28574P 26467 | *
1005 83.4 109.73 73.93 74.8 30.93
gumminess P2 g00ha L iooate spaobh 11046 srae  argaor | 317
80.57
76.53 71.19 99.02 108.02 faba  61.57
P38 117000 110448 oq 37t FHLOOTTyaghe | 412
72.74 64.47 99.73 109.88 73.15 68.0
Pa 5l S0b il sleoon sio1g  sga | 697
F-value 4.49 31.93™ 2.76 1.29 3.11 551
89.82 87.08 96.14 92.45 12592 13594
CON 3038 o 47780 +1138M° 1508770 414850 2600 | 224
Pl 61.75 63.46 49.40 84.61 11781 115 | ggy
+1.15°% 492231844 +194580 490504 +£11.33%  +0.2084 | ©
, 48.30, 43.36 4255 98.79 84.29 9453
chewiness P2 +9.69¢° +5,74Bb SEAIP 11052% 111938 4958980k 9.49
P3 40.73 4833 84y 7998 6811 5673 | oo
+0.32°7  +19.82% 199 @5PAY +13 728 1+11.83P 4118300 | 4
36.47 49.51 78.4 68.55 65.90 70.6
Pe b P O 0500 000 L T | 263
F-value 43.39 2.58 2.72 0.65 18717 13.8

ABC: Different superscripts in the same column significantly different by at p<0.05 by

Duncan’s multiple test

abc .

Duncan’s multiple test

XY

P<0.001

YCON': Jeung—-Pyun added none prickly pear powder 0%

P1
P2
P3
P4

- xlvi -

. Jeung-Pyun added prickly pear powder 1%
. Jeung-Pyun added prickly pear powder 2%
. Jeung-Pyun added prickly pear powder 3%
. Jeung-Pyun added prickly pear powder 4%

Different superscripts in the same row significantly different by at p<0.05 by



- oy . P .
30 1 6 12 24 48 7
_20 L
20 —&— control
——P1
2 ——p2
- —*—P3
20 —h—P4
w
§ 180 ]
g 2
£
100 F
—&— control
——p1 —40
50 b ——P2
—%— P53
—A—P4 —45
O 1 1 1 1 1 1
16 12 24 8 T2 sl
storage time(hr) storage time(hr)
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14 Changes in cohesiveness and sprigness of Jeung-Pyun

by different addition ratios of prickly pear powder during
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P4

storage at 22+2TC

Jeung-Pyun added none prickly pear powder 0%

. Jeung—Pyun added prickly pear powder 1%
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Jeung-Pyun added prickly pear powder 3%

. Jeung—Pyun added prickly pear powder 4%
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Table 10. Lightness of Jeung-Pyun by different addition ratios

of prickly pear powder during storage at 22+2TC

- storage time(hr) F-
ample
1 6 12 24 48 72 value
CON 64.3 64.03 63.39 66.9 67.717, 65.56
+0.79°P  +1.74°P +0.89%  +1.974P +1.47% 3227 | 262
Pl 60.23 60.51, 60.75, 62.00, 58.35 61.14
+(.8852 +2.938 41 qoBAa gy 0B 45 gy +211% | 054
P2 59.79 58.88 54.13 57.97. 56.43 55.87
+1.37°° +2.11% 466257 £390%¢  £434°B*  +0.04% | 093
P3 54.63 53.67. 49.37. 54.74. 529 53.57
+1.11% +1.11% +517°% 4415 +267°% 156 | 1.25
P4 5341 52.02 46.81 49.53 50.99 4335 | 5og
+1.97°%  +167°"  £331°" #4820 4998 4ggqPhr | &
Vgl;e 35557 22925 8.93 10.92 9.42 36.95"

L: Lightness(white +100 <> 0 black)

. Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test

Different superscripts in the same row
Duncan’s multiple test

ABC

abc .

“*P<0.001
YCON':
Pl
P2
P3
P4

Jeung—-Pyun added none prickly pear powder 0%
. Jeung-Pyun added prickly pear powder 1%
: Jeung-Pyun added prickly pear powder 2%
: Jeung-Pyun added prickly pear powder 3%
: Jeung-Pyun added prickly pear powder 4%

significantly different by at p<0.05 by



Table 11. Redness of Jeung-Pyun by different addition ratios of

prickly pear powder during storage at 22+2TC

Sample! storage time(hr) F-
P 1 6 12 24 48 72 value
CON 102 1.94 254 2.11 1.83 149
+0.05% 007" 071" +0.63™ 016"  +054" | 4.01
p1 347 401 550 6.57 492 5.24
+0.33”¢  +0.19™ +0.40"° +0.20"  +0.11°¢  +0.42°" 4141
5.22 7.46. 11.29 9.34. 10.18 898
P2 +0.18°¢  +0.50“ +0.81°"  £055°P io.34§b +0.22%¢ | 59.19™
P3 8.76 12.03 14.32 10.77 13.07, 12.92
+0.32%¢  +0.27"% +0.63" +0.22° +0.21° +1.07°" | 3858
P4 10.08 12,85 1649 15.24 14.80 1550 | gq.ge
+0.32% 40207 +1.00%  +0.94% 041" +0.86" :
Vgh‘le 59340 853.71%  191.44™ 214187 122053 200.12"

a: Redness(Red +100 <— 0 — -80 Green)

ABC : Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test

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

“P<0.001

YV 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%

abc .



Table 12. Yellowness of Jeung-Pyun by different addition ratios

of prickly pear powder during storage at 22+2T

g 1oV storage time(hr) F-
ampie 1 6 12 24 43 P value
.89 18.35 6.84 6.3 6.28 6.19_

6
CON' o5 +067% 4033  +023 =039  +037% | 424

Pl 14.66 13.89 12,94 12,61 12.23 1212
+0.32%°  +0.17°*  +0.13"° +0.70 +0.76" +0.26 14.18

1898 1389 16.39 16.38 157 14.80
P2 50d0%  £008% 018 1043 i1.64§“‘b £112% | 8541
- 1928 1919 1656 159 1602 16.07 N

+0.30%  +0.31%  +051°" +0.18%  +0.24%  +0.22°" | 794"

2151 1836 15.80 1470 145 1335
P4 0580 +066" +1550C 0447 10.67§d0 10374 | 4180

value 853.6 64.05 88.94 266.02 62.33 139.23

b: Yellowness(Yellowness +70 <= 0 — -80 Blue)

ABC: Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test

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

P<0.001

U 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%

abc .
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addition ratios of prickly pear powder during storage at 22+27T
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Table 13. Changes in colony of Jeung-Pyun by different

addition ratios of prickly pear powder during storage at 22+2C

(CFU/g)

i) storage time(hr) F-
Sample 1 6 12 24 48 79 value
40x10°  12x10°  3.0x10°  4.8x10°  9.3x1(° 4
CON  ipigh i 3130 s1se 110 B0 ke 102076

pp A0QT o qgp 98x108 38x10°  96x10°  52x1Q)
£0.26  [oaha 20757 +3.6° +1.0 +11.53" |5013.19"™
py  A3x1Q 46x10”  1.0x10°  39x10°  39x10° 37107
+0.26°  +0.10™  +1.0% +1.0 +1.0 +10.53* {3273.99
P3 43<1Q%  75x10°  97x10°  26x10°  9.1x1Q°  1.8x10)
+0.17°  +017% 043 +264% 264" £14.797* | 379977
2 2 3 3 3 4
SO A
Vgﬂle 164 43399  11274™  57.86™° 238717 1782.81""
ABC

. Different superscripts in the same column significantly different by at p<0.05 by
Duncan’s multiple test
Different superscripts in the same row significantly different by at p<0.05 by
Duncan’s multiple test
"P<0.001
Y CON: Jeung—-Pyun added none prickly pear powder 0%

abc .

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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Fig. 17 Changes in colony of Jeung-Pyun by different addition

ratios of prickly pear powder during storage at 22+2T
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Table 14-1. Sensory evaluation scores of Jeung-Pyun by

Different addition ratios of prickly pear powder during storage

at 22+2TC
Characteristics Sample 1 68 torage time(hrl)g 54
CON 5.0+0.0% 5.0+0.0" 5.0+0.0"% 5.0+0.0"%
Pl 7.0£0.82°4 7.0£0.82% 7.0£0.82°4 75£1.0°
Color P2 775415 8.0+1.16" 8.25+0.96" 8.0+1.41"
P3 6.5+1.73%4¢ 6.5£1.73%* 6.75+2.554C  6.25£2.22P4¢
P4 4.75£1.71° 4.75+1.81° 4.25+2.22¢ 4.0+2.45¢
CON 2.5£0.58" 3.25+1.26" 3.75+1.71% 3.75+1.71°
Pl 4.25£0.96%* 4.25+0.96* 45£1.0% 451.0%
Flavor P2 5.0£0.82" 5.25+0.5%* 5.25+0.5" 5.25+0.5%*
P3 55+1.29" 6.0£1.41" 6.0£1.41" 6.0+1.41"
P4 5.75+2.22% 5.752.22% 6.25+2.38" 6.5+2.38"
CON 5.75+0.5" 5.75+0.50" 5.75+0.960"" 7.25+0.5"
Pl 5.25+0.96" 5.75+0.50" 6.25+0.50" 6.25+0.50%*
Hardness P2 5.25£0.96" 55+1.29" 5.75£0.96™* 6.25£0.96™*
P3 3.75+0.5" 4.25+0.5" 4.75+0.5" 5.25+0.5"%
P4 5.00+0.82" 5.00+0.82" 5.00+0.825* 4.25+0.96

ABC : Different superscripts in the same column 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%
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Table 14-2. Sensory evaluation scores of Jeung-Pyun by

Different addition ratios of prickly pear powder during storage

at 22+2TC
Characteristics Sample 1 (? torage tirne(hrl)z o4
CON 2.25+0.50° 2.0£0.0 2.0£0.0° 2.25+0.5"
Pl 4.0+0.82" 45+0.58" 4.25+05" 3.75+1.71%*
Adhesiveness P2 5.25+0.5"4 5.25+0.5" 475405 4.25+0.96"*
P3 5.75+0.96" 5.5£0.58%4 5.75+0.5" 5.0+1.41%
P4 6.5+1.29" 6.5+1.29" 55+2.65" 4.0£2.0%
CON 6.0+1.16" 6.25+0.96" 6.0+0.82" 6.0+0.82"
Pl 5.75+0.5" 6.0+0.82" 6.0+0.82" 6.0+0.82"
Sweetness P2 5.75+0.96" 5.75+0.5" 5.75+0.5" 55+0.58"
P3 5.75+0.5" 5.75+0.5" 55+0.58" 55+0.58"
P4 5.0£0.82" 5.0£0.82" 5.25+0.5" 5.0£0.82"
CON  525£0.50™ 5.0£0.00" 5.0£0.00"* 5.0£0.00"4¢
Pl 7.0£0.82%4 6.5£0.58"* 6.0£1.63%* 5.75+1.26%*
Overallquality P2 8.250.96" 8.250.96" 6.5+2.38" 6.75+1.89"
P3 5.0+1.41%¢ 5.0+1.41% 4.25+1.71%* 3.75+2.06™
P4 45+2.38° 4.25+2.06 3.25+1.89" 3.0£2.0°

ABC: Different superscripts in the same column 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%
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Abstract

Physicochemical characteristics of Jeung—-pyun
by different addition ratios of prickly pear
powder during storage

Kim, Min-Jeong
Department of Food and Nutrition
Graduate School of

Sungshin Women’s University

In order to make positive use of Opuntia humifusa, a natural func-
tional material, for foods, this study sought to determine phys-
icochemical characteristics of Opuntia humifusa prickly pear powder by

add into Jeung-pyun recipe so as to determine physicochemical and

sensory characteristics.

1. It was found that the components of prickly pear powder consist of
moisture(2.95 %), crude protein(4.44%), crude lipid(3.14%) and dietary
fiber(21.28%).

2. It was found that total phenol content of prickly pear powder

amounted to 7.25(mg/g), and that of prickly stem powder amounted to
2.65(mg/g).
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3. The electron donor capacity of prickly pear powder amounted to
83.79%, which indicates electron donor effects comparable to those of

0.01% BHT.

4. Higher addition content of prickly pear powder tended to increase
the volume and specific volume(ml/mg) of jeung-pyun sig—

nificantly (p<0.05).

5. All jeung-pyun tended to get higher Aw, as they are stored for
longer days. Particularly, the higher addition content of prickly pear

powder led to the slighter variations of water activity.

6. According to pH readings of jeung-pyun, it was found that the
higher addition content of prickly pear powder led to lower pH. Also,

the longer storage period had a tendency toward lower pH of all

Jjeung-pyun.

7. In 1 hour after all jeung—-pyun were prepared, it was found that
the higher addition content of prickly pear powder led to significant
higher content of maltose(p<0.05). In addition, the content of maltose
after 72-hour storage of jeung-pyun specimens tended to decrease, re—
gardless of whether and how much prickly pear powder was added to

specimens.

8. According to SEM observations in the jeung-pyun it was found
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that the higher addition content of prickly pear powder had general ten-
dencies toward smaller pores but higher and more inconsistent porosity

than control.

9. The hardness of jeung-pyun tended to increase during 24-hour
storage, but higher addition content of prickly pear powder tended to
show relatively lower wvariations. Prickly pear powder addition groups
showed higher adhesiveness than control. Prickly pear powder groups
showed significantly decreasing cohesiveness than before stor—
age(p<0.05). Notably, it showed higher springiness in 1 hour after prep—
aration than control. and the higher addition content of prickly pear

powder led to the lower gumminess and chewiness.

10. The higher addition content of prickly pear powder led to the
lower L value, higher a and b value of jeung—pyun(p<0.05). The longer
storage period led to no significant variation in L value(p<0.05) but

higher a and b value than before storage(p<0.05).

11. According to analysis on sensory characteristics of jeung—pyun,
the higher addition content of prickly pear powder tended to generate

stronger scent of fermentation.

12. Every specimen showed higher hardness during 24-hour storage.

During 24-hour storage, it was found that prickly pear powder addition

groups except P4 also showed significantly higher hardness than be-
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fore(p<0.05), As prickly pear powder became added more, scored higher
points in the adhesiveness of jeung-pyun. But the higher addition con-
tent of prickly pear powder led to less sweet flavor. For overall taste

measurement, 2% addition group scored the best point.

Summing up, this study focused on conducting physicochemical ex-—
periments and sensory characteristics analysis on jeung-pyun prepared
with Opuntia humifusa prickly pear powder added to its recipe. As a
result, it 1s found that the prickly pear powder has high content of di-
etary fiber(21.28%), total phenol content and electron donor capacity,
which implies its usefulness as natural antioxidant. Moreover, the re-
sults of tissue characteristics analysis and sensory test on jeung—pyun
showed positive effects of prickly pear powder addition. Therefore, it is
expected that addition of Opuntia humifusa prickly pear powder into

jeung-pyun will have positive effects.
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