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Abstract

The purpose of this study was to investigated the effect of the addition of the fruit and powder (0, 5, 10,
15, 20%) from the fruit of paper mulberry (Broussonetia kazinoki Siebold) on the tenderness and palatability
of Jangchorim. When up to 20% of the fruit of paper mulberry contributes to 6.2~7.0% decreasing rate in
shear force while its powder, a 10.2~18.4% reduction rate. And according to the increasing of fruits of paper
mulberry added, regardless of its types, cooking loss was somewhat decreased, redness of surface of cooked
beef and free amino acid content extractes in the liquid part of Jangchorim was generally increased. Na, K, P,
Ca, and Mg was so forth in quantity order. In sensory characteristics, the 15% fruit of paper mulberry ad-
ditive group and the 10% additive group in the its powder type showed the most favorable response.
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Table 1. HPLC condition for determination of amino
acid for the fruit of paper mulberry

Instrument Waters Auto-Tag System HPLC(U.S.A.)
Column Econosphere Cs, Su guard column
Cartridge+glass beed guard column
Detector Fluorescence gain 2
(Excitation: 334 nm, emission: 425 nm)
Detection limit 3-4 Pico mole
Injection volume Sample 10 p+OPA 10 pl
Flow rate 1.5 mi/min. (Pump pressure 2500 psi)
Column oven temp. 45°C
Chart speed 0.5 cm/min.
Slit width 0.03 nm
Noise rejection 120
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Fig. 1. Shear force of Jangchorim made with the ad-
dition of various levels of the fruit of paper mulberry.
***p < (0.001 in ANOVA fest.

Percent of the powder added
Fig. 2. Shear force of Jangchorim made with the ad-
dition of various levels of the powder from the fruit of
paper mulberry. ***p < 0.001 in ANOVA test.

Table 2. Hunter's color value of Jangchorim made with the addition of various levels of the fruit of paper mulberry

Percent of the fruit added

Part of meas- Hunter's color
alue* Raw meat
urement valu 0 5 10 15 20

L 31.70 31.70° 31.20° 31.70° 31.80° 31.10°

Surface a 18.30 8.40° 8.40° 8.90 9.20° 8.50°

b 4.90 8.40° 7.80° 8.20° 8.60" 8.00°

L 36.40 44 .80° 44.70° 46.40° 47.50" 46.40°

Inner part a 21.20 11.40° 12.30° 11.30° 11.50° 12.80°
b 7.40 9.50" 9.40° 9.30° 9.70° 9.50"

*L: Lightness (white+100 < 0 black)
a: Redness (red+100 «— -80 green)
b: Yellowness (yellow+70 < -80 blue)
Means with the same letters in a row are not significantly different at p < 0.05.
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Table 3. Hunter's color value of Jangchorim made with the addition of various levels of the powder from the fruit of
paper mulberry

Percent of the powder added

Part of meas- Hunter's color

alue* Raw meat

urement A" 0 5 10 15 20
L 31.70 30.10° 31.90° 32.40° 31.40° 32.80°

Surface a 18.30 9.20° 9.30° 9.10° 9.60° 10.30°
b 4.90 8.20° 8.90° 9.00* 8.90° 9.208
L 36.40 47.40° 48.90° 46.00° 46.50° 45.80°

Inner part a 21.20 11.70* 11.30° 11.20° 10.40° 10.70°
b 7.40 9.50™ 9.60° 9.20° 9.40™ 9.90

*L: Lightness (white+100 < 0 black)
a: Redness (red+100 — -80 green)
b: Yellowness (yellow+70 < -80 blue)

Means with the same letters in a row are not significantly different at p < 0.05.
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Table 4. Free amino acid composition of the liquid
part of Jangchorim made with the addition of various
levels of the fruit of paper mulberry (unit: g/100 g)

Percent of the fruit added

Amino acids
L* 0 10 20

Aspartic acid 0.2939 0289 03173 0.3586
Threonine trace trace trace trace
Serine trace 0.0266  0.0308 0.0346
Glutamic acid 0.3352 03374 03790 0.4360
Glycine 0.1629  0.1580 0.1831 0.1970
Alanine 0.0059  0.0034  0.0060 0.0100
Cysteine trace trace trace trace
Valine T trace 0.0928  0.1005 0.1097
Methionine 1 0.2537 01210 0.0145 0.0180
Isoleucine 1 0.1059  0.0857 0.0948 0.1048
Leucine 1 trace 0.1358 0.1498  0.1630
Tyrosine 0.0011  0.0345 0.0386  0.0377
Phenylalanine ¥  0.0008  0.0809  0.0885  0.0986
Lysine 0.0541 00630 0.0745 0.0871
Tryptophan 1 0.2303  0.0013  0.0017 0.0017
Histidine 0.0033 0.0452 0.0518 0.0583
Arginine 0.0078 0.0755 0.0847 0.0953
Proline trace trace trace trace

Total 14549  1.5507 1.6156 1.8114

Essential A.LA.  0.6448  0.5805  0.5243  0.5829

*L: Raw liquid of precooking.
+ : Essential amino acids.
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Table 5. Free amino acid composition of the liquid
part of Jangchorim made with the addition of various
levels of the powder from the fruit of paper mulberry

(unit: g/100 g)

Percent of the powder added

Amino acids
L* 0 10 20

Aspartic acid 0.2939 02896 0.3438  0.3379

Threonine T trace trace trace trace
Serine trace 0.0266 0.0295 0.0363
Glutamic acid 0.3352 03374 03939  0.3930
Glycine 0.1629 0.1580 0.1948 0.1912
Alanine 0.0059 0.0034 0.0097 0.0069

Cysteine trace trace trace trace
Valine T trace 0.0928  0.1094  0.1033
Methionine t 0.2537 0.1210 0.0166  0.2633
Isoleucine 1 0.1059  0.0857 0.1015 0.0962
Leucine ¥ trace 0.1358 0.1604  0.1532
Tyrosine 0.0011 0.0345 0.0405  0.0363
Phenylalanine ¥  0.0008  0.0809  0.0949.  0.0908
Lysine 0.0541 0.0630 0.0822 0.0717
Tryptophan 0.2303 0.0013 0.0016 0.0021
Histidine 0.0033 0.0452  0.0568  0.0529
Arginine 0.0078 0.0755 0.0942  0.0893

Proline trace trace trace trace
Total 1.4549 1.5507 1.7298 1.9244
Essential A.A.  0.6448  0.5805 05666  0.7806

*L: Raw liquid of precooking.
1 : Essential amino acids.
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Table 6. Mineral composition in Jangchorim made with the addition of various levels of the fruit of paper mulberry

(unit: mg%)

Percent of the Mineral
fruit added Zn Fe Mn Mg Cu Ca Na K P
0 831 372 0.08 20.41 0.12 3066 59300 39671  158.44
5 7.66 3.16 0.08 17.99 032 2572 50929 27472 17175
10 9.18 4.05 0.09 21.75 0.22 3603 60043 58755  152.92
15 1176 725 0.09 20.53 0.11 3041 60150 47368  146.99
20 17.91 4.44 0.10 26.00 021 3456 57826 42478 18521
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Table 7. Mineral composition in Jangchorim made with the addition of various levels of the powder from the fruit

of paper mulberry

(unit: mg%)

Percent of the Mineral

powder added Zn Fe Mn Mg Cu Ca Na K P
0 7.21 353 0.07 21.55 0.21 29.69 446.35 31845 186.69
5 6.32 4.53 0.16 23.97 0.25 61.11 440.17 470.08 176.49
10 5.72 4.69 0.17 26.34 0.21 67.08 423.86 497.94 187.24
15 6.47 4.93 0.20 27.22 0.17 82.57 391.70 485.47 184.23
20 5.18 4.05 0.16 26.54 0.19 67.47 371.08 360.64 184.33

Table 8. Sensory characteristics of Jangchorim made with the addition of various levels of the fruit of paper mul-

berry

Percent of the fruit added

Sensory characteristics F-value
0 5 10 15 20
Color 2.30° 2.35* 2.30° 2.40° 2.40° 5.00%*
Flavor 2.70° 2.60° 2.70° 2.80° 2.90° 26.00***
Tendemess 2.80° 2.80° 3.20° 3.30° 3.10° 106.00***
Juiciness 1.80° 1.90° 2.10° 2.20° 2.00° 50.00%**
Overall acceptability 2.20° 1.80° 2.40° 2.80° 2.60° 296.00***

Means with the same letters in a row are not significantly different at p < 0.05.

**p < 0.01, ***p < 0.001 in ANOVA test.

Table 9. Sensory characteristics of Jangchorim made with the addition of various levels of the powder from the fruit

of paper mulberry

Percent of the powder added

Sensory characteristics F-value
0 5 10 15 20
Color 2.20° 2.30° 2.40° 2.35% 2.40° 14.00%**
Flavor 2.30° 2.50° 2.70° 2.80° 2.70° 133.33***
Tenderness 2.30° 3.00° 3.40" 3.30° 3.45° 526.49***
Juiciness 1.90° 1.90° 2.30° 2.20° 2.50° 219.35%**
Overall acceptabillity 2.40° 2.20° 2.60° 2.50 2.40° 38.03%**

Means with the same letters in a row are not significantly different at p < 0.05.

***p < (0.001 in ANOVA test.
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