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A Study on Quality Characteristics and Storage of Julpyun Affected
by Chungmirae(Smilax china L.) leaf powder

Hyo-Soon Lee, Myung-Sook Jang

Department of Food Science and Nutrition, Dankook University

Abstract

Chungmiraejulpyuns made with various levels of Chungmirae leaf powder(0-7%) was studied to investigate
the sensory and mechanical characteristics. Chungmirae julpyun was prepared with 3% Chungmirae leaf powder
showed the most favorable tendencies in color, flavor and overall-acceptability. However, Chungmiraejulpyun
prepared with 1% Chungmirae leaf powder showed the most excellent tendency in taste, moistness and
after-swallowing. In the texture meter measurement for Chungmiraejulpyun, hardness and springiness tended to
increase with increasing Chungmirae leaf powder. Adhesiveness and cohesiveness showed significant differences.
Texture characteristics of Chungmiraejulpyuns was prepared with 5% and 7% Chungmirae leaf powder and
stored at 20C for 60 days showed less change than those of the 0% and 1% groups. Gumminess and
chewiness showed a similar tendency as hardness and there were significant differences due to changes in the

additional rate of Chungmirae and storage time.

Key words: Chungmiraejulpyun, Chungmirae, sensory, mechanical characteristics

.M B (Song TH 5
oW £t

1999). 4& "W g e=
daFEA 59

d

An e F(Smilax china L)L 33} (Liliaceae)ol < g, 9~1094] S
ste JEE9Y 84 #5LE 4o 3 m FEo|H WA Je=rh odE2

sire] gaE] 22 g2d /bt Yol e 4R o7 % 3

o] 7jo]e2AY YL S o2t Song JH 5 1997). I BAbs F4
q4 7

euets vEe £ R Y $¥eL 3l =0k
ol UEy, g, 428, dagel Fa) Agd %
seue 3% ode ojdEA @ Atk HBAd  on 77t
el Fole

a7k Bl 5104
2 "o dig 4

Corresponding auther: Hyo-Soon Lee, Dankook University, San 8, HAZ AA o)

Hannam-dong, Yongsan-ku, Seoul 140-714, Korea

Tel @ 02-709-2429 7 opgslke 4‘1-?01]

Fax : 02-792-7960 AE o pre
E-Mail : msjangl @dankook.ac.kr -

ShEza F8E A A21E A45(005 - 482 -



FrAEEd g o1& A7 AVAEEY 2FL
25 AEEdEdd 28 € 728 #d a7
(Choi SW 1995), vl & F&E9 484 ol
#& A7 (Song JH 1998)9t FAstgEol & A+
(oo ES 2001)7F 3l& ¥ FmdEd e 299 o1&

3 ATE AU

gt B dfoMe d5HA ¢
3T7F 2 AAd FrHEEY 2E AVFFS O,
1, 3, 5, 7%9 ANNFEo 2 Azxsd #E3, 7144
a3 MEFAAE AAEHY JadF AZEeE Lot
Hol AYgstE 4% 7128 E wE2A st

. s Y g

1.0 =

AL 20039 F71E TN &S op7uiE
€ AF8SRa A Ede e AgelA 20034
798 At AHESHA T

ngHolx-l
1) Mg
Bo ELA 1247F AXE T 1087 EVE
o} B sled 18 meshE EFslg, FrHAEEU S
12 A}

o Mz W

13

] & 85

e % AL PFT Y 36 kgem's] Z71GLE 10
27t AAH 58 B¢ EQT A UL AUAR
1ol A 1x4x6 cmZ 2k 3087 A3 & X852 ALE

= (L |
AuAEFAELY] FANHEFE 0, 1, 3,5 7%= €9
st Az dRS AEFIAY AFLEA w5
2, 9%, 2o, 223 9 HoldRe FFsA

4.8 =
g ALY JrrEe g2l stod Axs HFH
o] MT = AAHA|(Model JC-801S, Color Techno System

Co., Tokyo, Japan)E ©] &3l &F3P o, o] o &
A |o = Wl (=985, a=0.03, b=-0.38)S A}&3}

Blof  Texture analyzer(Model
TATX-2, Stable Micro System, Ltd., UK)E A}£3}d
108 W2 2753 BERE AEFALH, ol Al

AA F 40CIAN FAAZS 100 mesh BUE 871719 $HZAL Tadle 29 2F. 9@ DA A
ST 27 ALE(EE: 80%)E AHEtA T T F a2z HIAddE A9e o2y 998719
Po} 200 60417 AehAA A shgick
2) AvlELH Az
A Ey Aue B AuAdlN 2FH B 6. HSHA
FOo2 Table 19} 2ok HEE WHS 4L AR A aIeta AFIFEL o4 10820~300)
of 12417 Rl A & AXA &FY 2 10 S AR 94 HHM(scoring test)(HES T 1993)
B 29AA & FAY 1% L58 ¥ Zrdg o= 33 UEHALE dAstEeH, 9fE W F5
Fd BEE0,1,3,5 7% Hl&EE Ftsto 29 % Table 2. Inst ol condition of Text |
N ~ able 2. Instrumental condition of Texture analyser
Pt TR FFE A 20% v g st & I Stable Micro System TA XT-2
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Type TPA(Texture profile analysis test)
Table 1. Formulas of julpyuns containing various levels of Probe $ 25 mm
chungmirae(Smilax china L.) leaf powder Sample size & 20x10 mm
Content Levels of chungmirae leaf powder(%) Pre test speed 5.0 mm/s
0 1 3 5 7 Test speed 1.0 mm/s
Rice flour(g) 3,500 3465 3,395 3325 3255 Post test speed 5.0 mm/s
Smilax china L.(g) 0 35 105 175 245 Distance 10.0 mm
Water(ml) 700 704 721 746 760 Deformation 50%
Salt(g) 35 35 35 35 35 Time 5.0 sec.
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Table 3. Proximate compositions of julpyuns containing various levels of chungmirae(Smilax china L) leaf powder

Levels of chungmirae leaf powder(%)

Analysis(%) 0 ) 5 = F-value
Moisture 56.6+0.71>" 55.0+0.58" 54.5+0.50" 53.0+0.10° 51.840.30° 448"
Ash 0.6110.01° 0.67+0.02" 0.74+0.02° 0.80+0.02° 0.86+0.01% 17277
Crude fat 0.62+0.02" 0.59+0.01° 0.50+0.02° 0.47+0.02° 0.42+0.01° 7037
Crude protein 3.65+0.15° 3.86+0.05° 3.88+0.03° 3.98+0.03" 4,04+0.02° 11.27
Fiber 3.04+0.02° 3.94+0.08° 4.02+0.09° 4.89:+0.09° 5.66:0.09" 580.17

YMeans with the same letter are note significantly different from each other at a=0.05 as determined by Duncan’s multiple range test

"p<0.01, p<0.001

Table 4. Hunter’s color value of julpyun containing various levels of chungmirae(Smilax china L) leaf powder

Levels of chungmirae leaf powder(%)

Color value 0 ] 5 - F-value
L 81.0+0.6™" 59.9+0.2° 48.6+0.8° 437+1.8° 43.0+1.3¢ 1805.17

a -0.6+0.5" 22404° -1.6+0.5° -1.5£0.5" 0.6+1.9° 44"
b 9.4+1.5° 25.9+0.4" 252+1.3" 23.4+0.7° 17.7£3.4° 14437
AEY 20.1+1.2° 46.80.1° 56.1:1.1° 59.7+1.7" 58.6:1.8" 1567.07

YMeans with the same letter are note significantly different from each other at a=0.05 as determined by Duncan’s multiple range test

“p<0.01, p<0.001

L lightness, a: redness, b: yellowness AE: +/ L3 +a*+b?
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Table 5. Mechanical characteristics of julpyun containing various levels of chungmirae(Smilax china L.) leaf powder
Mechanical Levels of chungmirae leaf powder(%) Fovalue
Characteristics 0 1 3 5 7 va
Hardness(kg) 3940.0+570.8%"  5383.5+1016.3°  6491.7+745.6° 6625.2£955.1°  8265.1+1074.3" 103.4™
Springness 0.840.1° 0.7£0.1° 0.6+0.1° 0.60.1° 0.6£0.1° 68"
Adhesiveness(kg-sec)  -1330.5£250.8°  -2151.8+800.3° -418.5+79.6" -558.2+127.5° -630.7£190.0° 518"
Cohesiveness 0.5+0.03" 0.5£0.1*° 0.4+0.1° 0420.1° 0.440.1° 8.6
Gumminess 2137.6+258.6" 2520.2+552.9° 2751.8+524.7%  2874.2+416.7° 3422.9+382.4° 2197
Chewiness 1542.9+203.9° 1550.9+625.3° 1967.7+221.2° 1860.6+427.5" 2254.6+306.3° 1247

YMeans with the same letter are note significantly different from each other at a=0.05 as determined by Duncan’s multiple range
“p<0.01, p<0.001

-

est

Table 6. Sensory characteristics of julpyun containing various levels of chungmirae(Smilax china L.) leaf powder

Sensoty Levels of chungmirae leaf powder(%) Fovalue
Characteristics 0 1 3 5 7

Color 7.4+0.5"Y 4.6x14° 6.5+1.18™ 6.1+1.1° 5.5+1.3° 917"
Flavor 7.4+0.7° 5.9+1.3° 6.0+1.3" 52+12° 49+13° 69"
Taste 7.7+0.5° 6.8+1.3" 6.4+1.5% 5.0+1.3° 43+1.6" 11.27
Adhesiveness 7.241.1° 6.1+1.3" 6.6+1.1° 7.0+1.2 6.6+1.8° 1™
Moistness 7.3+0.8° 7.3£1.3" 7.1+.0.8" 6.0+1.3" 5.9+1.4° 397
After-swallowing 7.00.8* 6.5+1.2° 6.3+0.7° 42+0.6° 3.0+1.3% 3297
Overall-acceptability 7.5+0.5° 6.5+1.4" 6.6+0.8" 5.240.9° 4.0+1.5" 1537

YMeans with the same letter are note significantly different from each other at a=0.05 as determined by Duncan’s multiple range test
“Not significant, ~p<0.01, " p<0.001
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Table 7. Textural characteristics of of julpyun containing various levels of chungmirae(Smilax china L.) leaf powder during

storage for 60 hrs.

Textural Storge time Levels of chungmirae leaf powder(%) Fovalue
characteristics (hrs.) 0 1 3 5 7

0 3940.0+219.6%Y  5383.5+336.5° 6491.7+182.7°  6625.2+6082° 8265.1+824.1° 1034

6 4701.9+575.1° 5433.9+146.5°  5203.7+679.4°  8021.6+5652" 8213.9+1179.4° 5517

12 5778.7+707.8" 7079.7+£764.9°  7629.2+1158.3"  8314.6+267.8" 8815.7+990.2° 1997

Hardness 24 10770.1+1793.7°  10850.4+388.°  12358.7+489.6° 12963.1+569.7° 13018.4+660.7" 1417

(kg) 36 17205.2+1332.6°  23097.7+2283.7" 19984.6+1205.6° 19635.4+589.2° 12016.5+3012.3° 4787

48 26440.9+2319.0° 26851.5+1918.9" 19927.9+9462.2° 13582.9+342.4° 12518.5+813.2° 2027

60 29970.5+1333.3"  28904.5+1770.3° 21344.6+357.1°  14348.7+28.9° 12783.4+123.9° 32747

0 2137.6+124.2° 25202+308.2° 2751.8+408.1°  2874.2+367.6° 3422.9+313.7° 2197

6 2295.2+228.4° 2484.3+68.9° 2717.1£208.3°  3244.3+321.3° 3320.4+351.5° 31.77

12 2733.5+370.8° 3255.9+144.8" 3444.4+369.6°  3497.6+852°  3594.6+317.2° 1467

Gumminess 24 4395.74515.1° 4566.64241.1°  5228.4+392.4°  5721.4+394.7°  4999.1+530.1° 1547

36 8245.8+784.7°  11456.4+1269.4" 9581.6+67.32°  8816.7+321.0° 6767.6+76.0° 536"

48 13596.7£1120.1°  14109.2+1014.0 7272.1+1667° 6035.1+482.5°  5246.41463.6° 165.17

60 16843.9+33.8" 12246.9+4504°  6044.7+67.1° 5713.7¢179.8° 5207.84191.6° 4763.17

0 1542 9467 .4° 15509+160.4°  1967.7£342.0°  1860.6+377.1° 2254.6+270.8" 1247

6 1487.5+196.2° 1583.8£103.0° 1672.8+180.7°  1930.1x176.1° 2089.5+231.0" 18.87

12 1955.4+238.2° 2142.9+162.4™ 2390.5+223.4"  2582.1+200.3" 2575.8+378.3" 1207

Chewiness 24 3865.0+273.6° 45583+312.3"  4315.5+344.1°1  3927.4+223.8° 3009.4+157.3° 417"

36 6485.2+638.0° 9410.4+956.1"°  7447.9+4292°  5929.1+472.0° 4406.9+50.5° 9.7

48 11922.14852.3"  11676.7£1495.7° 5094.7+1217.°  4775.5+388.2° 13530.2+135.8° 178.6

60 12084.8+27.9° 11923.94929.8°  5549.9+2247°  4361.6+109.6° 3682.6+138.8 9082

0 0.50+0.03* 0.47+0.06™ 0.44+0.05° 0.40+0.04° 0.40+0.04° 85"

6 0.49+0.02° 0.49+0.02° 0.46+0.02° 0.39+0.02° 0.40+0.04° 345"

12 0.49+0.01° 0.49+0.02° 0.45+0.026° 0.38+0.02° 0.40+0.02° 58.8"

Cohesiveness 24 0.48+0.02" 0.49+0.02° 0.50+0.01° 0.42+0.02° 0.36+0.06° 36.17

36 0.48+0.01° 0.50+0.02" 0.48+0.01° 0.45+0.02° 0.42+0.01° 4697

48 0.51+0.01° 0.52+0.01° 0.3140.02° 0.42+0.03° 0.40+0.05° 8597

60 0.47+0.02° 0.45+0.01" 0.43+0.01° 0.330.05° 0.34+0.05° 459"

0 0.64+0.09° 0.64+0.13" 0.65+0.06° 0.74+0.08" 0.78+0.05" 67"

6 0.60+0.05° 0.61+0.07° 0.65+0.02 0.64+0.03" 0.65+0.05° 2.3

12 0.61+0.04° 0.66+0.02° 0.69+0.05% 0.74+0.04" 0.72+0.03" 1877

Springiness 24 0.66+0.04° 0.66+0.02° 0.85+0.02° 0.76£0.07° 0.78+0.08° 3797

36 0.68+0.06° 0.70+0.02° 0.76+0.02° 0.82+0.02° 0.79+0.06" 297

48 0.76+0.07° 0.71:0.07° 0.79+0.08™ 0.83+0.07° 0.84+0.05" 65"

60 0.66+0.02" 0.66+0.02° 0.69+0.04° 0.82+0.01° 0.83+0.01° 1707

0 -1330.5+142.7°  -2151.84662.1°  -418.5¢7.6° -558.2+120.2°  -630.7+167.8" 51.8

6 -405.6+63.7" -515.2+195.5°  -571.3+144.2° -849.2+103.6°  -760.9£100.0° 196

12 -425.6+156.5° -254.0+48.4° -320.5+85.8° -747.9+155.7°  -977.1+181.0° 5177

Adhensiveness 24 -195.9+61.4° -181.6+14.4* -247.5+6.3° 377.8+62.8°  -441.4+7.1° 828"

(kg sec) 36 -151.8+7.3° -177.5+13.1° -165.7+20.4 256.4+53.6°  -504.7+52.0° 174.97

48 -162.8+47.7° -126.2+14.9° -209.8+50.5° 2773+26.6°  -234.4+13.0° 297

60 -153.5+1.5° -178.66.7" -279.5+17.4° -348.4+26.8°  -458.4+56.1° 180.07

YMeans with the same letter are

*p<0.05, "p<0.001

FF2Y AR A AW A45005)

note significantly different from
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Table 8. Sensory characteristics of of julpyun containing various levels of chungmirae(Smilax china L.) leaf powder during
storage for 60 hrs.

Sensory Storge time Levels of chungmirae leaf powder(%) F-value
characteristics (hrs.) 0 1 3 5 7
0 7.4+0.5%" 46+1.4° 6.5+1.18% 6.1+1.1° 5.5+1.3" 917"
6 7.8+7.80° 5.4+5.40° 6.2+1.03° 5.841.55° 5.8£1.55° 9.017
12 6.6+0.52° 5.8+0.42° 8.0+0.12° 5.8+0.79° 4.0+0.94° 113.78"
Color 24 6.0+0.34° 5.0+0.41° 7.4+0.5" 5.4+0.82° 42+1.01° 7447
36 5.8+1.69° 5.0£1.41° 7.442.06° 5.4+1.6™ 5.5+1.71% 156
48 5.8+0.96° 4.84091° 6.8+1.3" 52+1.0" 4.6+1.3° 17.12°7
60 5.5+0.51° 3.5+0.51° 6.0+1.0° 4.0+1.3° 4.5+0.51° 3747
0 7.4+0.7" 59+1.3° 6.0+1.3" 52+12° 49+1.3° 69
6 7.8+0.5° 6.6+2.1° 62+1.0° 3.8+1.0° 42+091° 404
12 6.6+0.79° 7.6+0.52° 6.740.95° 6.4+1.35° 6.5+1.9° 337
Flavor 24 6.0+0.85" 5.4+1.53" 5.4+05 4.8+0.77° 42+1.1° 1097
36 5.8+1.8° 5.4+2.0" 5.4+1.65" 4.8+1.56° 49+1.68 0.97
48 6.0+0.97" 4.4+1.69° 5.4+1.41° 4.3+0.95° 3.8+1.18° 8.58"
60 5.5+0.5° 4.5+0.51° 5.0+0.48° 3.5+0.51¢ 3.5+0.43" 7427
0 7.7+0.5° 6.8+1.3" 6.4+1.5% 5.0+1.3° 43+1.6" 1127
6 6.4+0.52° 5.4+1.43° 5.0£1.15° 4.8+0.79° 3.8+1.55° 14177
12 7.4+0.52° 7.6%0.55" 7.620.51° 5.8+0.79° 42+0.42° 148.6"
Taste 24 6.4+0.82" 5.6£1.23° 6.6+0.56" 5.0+0.43° 3.0+0.58° 857
36 6.1+1.97° 5.6+1.92% 6.7+2.0° 5.1+1.53% 43£1.72° 827
48 5.2+1.14" 4.2+1.72% 5.8+1.28" 42+1.1% 3.4+1.62° 495"
60 4.0+1.03° 5.5+0.51° 5.0+0.46° 3.540.51° 3.5+0.48° 448"
0 7.2+1.1° 6.1+1.3* 6.6+1.1° 7.0+1.2° 6.6+1.8° 1.1™
6 6.4+2.37" 7.0£1.76° 6.4+2.37° 6.8+1.93° 8.4+1.26" 3.65"
12 6.410.52° 7.0+0.94° 7.6+0.52° 5.8+0.79" 4.6+0.48° 608"
Adhesiveness 24 5.4+0.5° 5.6+0.82° 7.0+0.46" 6.0+0.55 5.0+0.71° 62.6
36 5.4+1.59° 5.6+1.42° 7.1+1.28 6.0£1.21% 6.6+1.88" 5.887
48 4.6+0.51™ 4.4+0.54° 6.4+0.57 5.8+0.44™ 5.0+0.49™ 439"
60 3.5+1.0° 5.5+1.71% 5.5+2.08° 4.0+1.76° 4.0£2.2° 475
0 7.3+0.8" 7.3+1.3" 7.1+0.8° 6.0+13° 59+14° 3.9
6 8.0+0.94° 5.0£0.25° 7.8£1.03% 7.841.06™ 7.2+1.93° 246"
12 6.6+0.52% 8.0+0.62° 7.0+0.65° 5.6+0.51° 6.4+1.43° 3.6
Moistness 24 5.6+0.5° 7.0+0.57° 7.6+0.52° 6.6+0.52° 5.6+0.51° 7647
36 5.6+1.64° 7.0£2.1%° 7.4+2.5° 6.6+1.92° 5.9+1.87° 9.66~
48 42+1.07° 5.8+1.29% 6.6x1.51* 5.6+1.28% 5.2+1.54% 65
60 3.5+0.51° 5.5+0.53" 5.0+0.55° 4.5+0.51° 4.0+1.02° 33.97
0 7.0+0.8% 65+1.2° 6.3+0.7° 42+0.6° 3.0+1.3" 3297
6 6.6+1.43" 5.6+1.26° 6.2+1.55® 6.4+0.84™ 3.4+1.43° 205
12 7.6+0.52° 6.8+0.79° 7.4+0.52° 5.8+0.77° 4.0+0.49" 86.0°
After- 24 5.6+0.51" 5.6+0.48" 5.6+0.55° 4.6+0.49" 3.0+0.55° 127.87
swallowing 36 5.6+1.64° 5.611.58 5.7+1.68 4.6+1.36° 3.0+£1.19° 12737
48 5.4+0.95° 4.0+1.17° 5.2+1.24° 3.8+1.04° 2.8+1.21° 12077
60 4.0+1.02° 5.0+0.48° 5.5+0.51° 3.8+1.02° 2.5+0.54° 504"
0 7.5+0.5° 6.5+1.4° 6.6+0.8° 52409 4.0+1.5% 1537
6 6.6+1.43" 5.6+1.26" 6.2+1.55® 6.4+0.84" 3.4+1.43° 205
12 7.6+0.52° 6.8+0.79" 7.4+0.52° 5.8+0.77° 4.0+0.94° 8597
Overall- 24 5.6+0.51° 5.6+0.48" 5.6+0.55" 4.6+0.49° 3.0+0.55° 127.8
acceptability 36 5.6+1.64° 5.6+1.58" 5.7+1.68" 4.6+1.36" 3.0+1.19° 12737
48 5.4+95 4.0+1.17° 52+1.24° 3.8+1.04° 2.8+1.21° 1197
60 4.0+1.02° 5.0+0.48" 5.5+0.51° 3.8+1.02° 2.5+0.54° 504"

YMeans with the same letter are note significantly different from each other at a=0.05 as determined by Duncan’s multiple range test
“Not significant, p<0.05, “p<0.01,  p<0.001
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