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Abstract

The purpose of this study was to investigate the effect of the addition of the extract (0, 2, 4, 6, 8%) and
crude enzyme (0, 0.05, 0.1, 0.5, 1%) extracted from the fruits of paper mulberry (Broussonetia kazinoki
Siebold) on the tenderness and palatability of Jangchorim. Addition of up to 8% of the extract diminished the
shear force by 4.8~27%, while the addition of up to 1% of the crude enzyme begot 7.8~34.2% decrease. Also,
as the addition of the fruits of paper mulberry increased, the cooking loss was somewhat decreased, an the red-
ness of cooked beef surface and free amino acid content in the liquid part of Jangchorim were generally in-
creased. The contents of the mineral were in the order of Na, K, P, Ca, and Mg when crude enzyme was add-
ed. In sensory evaluation, the 4% crude extract from the fruit of paper mulberry and 0.1% addition in its

crude enzyme showed the most favorable response.
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Fig. 1. Shear force of Jongchorim made with the ad-
dition of various levels of the extract from the fruit of
paper mulberry. *** p<0.001.
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Fig. 2. Shear force of Jangchorim made with the ad-
dition of various levels of the crude enzyme extracted
from the fruit of paper mulberry. *** p<0.001.
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3. Hunter's color value
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Table 1. Hunter's color value of Jangchorim made with the addition of various levels of the extract from the fruit of

paper mulberry
Part of Hunter's Raw Percent of the extract added
measurement  color value* meat 0 2 4 6 8
L 31.70 35.90 37.40° 37.70° 34.80° 33.60°
Surface a 18.30 7.50° 7.70% 8.30° 7.80° 8.40°*
b 4.90 10.40° 10.90° 11.00° 9.80° 9.40°
Inner L 36.40 51.80° 51.90° 53.80° 54.40° 49.90°
a:t a 21.20 7.60° 6.80° 6.60° 6.50° 6.60°
P b 7.40 10.10® 10.20° 10.10® 9.30° 9.80"

* 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.

Table 2. Hunter's color value of Jangchorim made with the addition of various levels of the crude enzyme extract

from the fruit of paper mulberry

Part of Hunter's Raw Percent of the crude exzyme added
measurement  colot value* meat 0 5 10 15 20

L 31.70 30.00" 31.90° 33.40° 33.90° 31.90"
Surface a 18.30 9.00° 9.80® 10.10° 9.60° 9.50
b 4.90 8.30° 9.50° 9.60° 9.80° 9.50°
Inner L 36.40 51.30° 49.40° 50.80* 49.10° 48.00
art a 21.20 11.00°* 11.20° 11.80° 11.40° 10.60°
P b 7.40 10.80" 9.30° 10.00° 9.70" 10.30"

* 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. Free amino and composition of the liquid

part of Jangchorim made with the addition of various
levels of the extract from the fruit of paper mulberry
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Table 4. Free amino and composition of the liquid
part of Jangchorim made with the addition of various
levels of the crude enzyme extract from the fruit of
paper mulberry

(unit: g/100 g) (unit: g/100 g)
Percent of the extract added Percent of the crude enzyme added
Amino acids Amino acids
L* 0 4 8 L* 0 0.05 0.1 1

Aspartic acid 02939 02896 0.2390 0.2430 Aspartic acid  0.2939 0.2896 0.3322 0.3479 0.3582
Threonine+ trace trace 0.0980  0.0981 Threonine+ trace  trace trace  frace trace
Serine trace 0.0266 0.0961 0.0990 Serine trace 0.0266 0.0423 0.0443 0.0459
Glutamic acid 0.3352  0.3374 03520  0.3690 Glutamic acid 0.3352 0.3374 0.4013 0.4237 0.4298
Glycine 0.1629 0.1580 0.0843 0.0873 Glycine 0.1629 0.1580 0.1851 0.1974 0.2182
Alanine 0.0059 0.0034 0.1150 0.1192 Alanine 0.0059 0.0034 0.0018 0.0027 0.0042
Cysteine frace trace  0.0112 0.0120 Cysteine trace  trace trace  trace  trace
Valine+ trace 0.0928 0.1061 0.1092 Valine+ trace 0.0928 trace trace trace
Methionine+ 0.2437 0.1210 0.0132 0.0140 Methionine+ 0.2537 0.1210 0.3032 0.3111 0.3149
Isoleucine+ 0.1059 0.0857 0.1580 0.1671 Isoleucine+ 0.1059 0.0857 0.0940 0.0968 0.1307
Leucine+ frace 0.1358 trace trace Leucine+ trace 0.1358 0.1490 0.1508 0.1521
Tyrosine 0.0011 0.0345 0.0271 0.0280 Tyrosine 0.0011 0.0345 0.0014 0.0013 0.0012
Phenylalanine+ 0.0008 0.0809 0.1220 0.1281 Phenylalanine+ 0.0008 0.0809 0.0013 0.0013 0.0011
Lysine+ 0.0541 0.0630 0.1170 0.1231 Lysine+ 0.0541 0.0630 0.0715 0.0710 0.0818
Tryptophan+ 0.2:03 0.0013 0.1570 0.1622 Tryptophan+ 0.2303 0.0013 0.2691 0.2808 0.2838
Histidine 0.0033 0.0452 0.0370 0.0390 Histidine 0.0033 0.0452 0.0036 0.0038 0.0039
Arginine 0.0078 0.0755 0.1010 0.1055 Aurginine 0.0078 0.0755 0.0067 0.0070 0.0082
Proline trace trace 0.1970  0.2222 Proline trace trace  trace trace trace
Total 14549 15507 2.0310 2.1260 Total 1.4549 1.5507 1.8625 1.9399 2.0340
Essential A.A. 0.6448 0.5805 0.7713 0.8018 Essential A.A.  0.6448 0.5805 0.8881 0.9118 0.9644

*L: Raw liquid of precoolking
+: Essential amino acids

gZzelgshsR] A 1378 Al 5 5(1997)

*L: Raw liquid of precooking
+: Essential amino acids
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Table 5. Mineral composition in Jangchorim made with the addition of various levels of the extract from the fruit of

paper mulberry
(unit; mg%)
Percent of the Mineral
extract added Zn Fe Mn Mg Cu Ca Na K P
0 8.04 7.63 0.07 21.69 0.15 28.17 425.89 575.89 187.95
2 5.45 2.65 0.05 17.00 0.14 25.05 383.83 241.41 147.47
4 6.05 6.01 0.06 20.15 0.26 25.07 424.81 432.33 170.30
6 6.27 3.77 0.06 20.00 0.27 16.47 450.98 163.53 164.70
8 7.26 4.12 0.06 20.70 0.20 29.34 377.17 367.22 174.27

Table 6. Mineral composition in Jangchorim made with the addition of various levels of the crude enzyme extract
from the fruit of paper mulberry

(unit: mg%)

Percent of Mineral
the crude
enzyme added Zn Fe Mn Mg Cu Ca Na K P
4] 4.69 2.32 0.05 17.97 0.18 26.25 364.62 334.65 . 148.01
0.05 5.71 2.61 0.06 21.22 0.46 28.82 380.82 432.65 178.37
0.10 6.98 3.21 0.06 20.56 031 27.42 464.28 539.68 176.58
0.50 6.61° 2.98 0.06 23.59 0.21 30.16 491.73 364.87 175.21
1.00 6.20 3.01 0.07 21.84 0.26 29.01 495.01 332.37 188.93

Table 7. Semsory characteristics Jangchorim made
with the addition of various levels of the extract from
the fruit of paper mulberry

Table 8. Sensory characteristics Jangchorim made with
the addition of various levels of the crude enzyme ex-
tracted from the fruit of paper mulberry

Sensory Percent of the extract added

Sensory  Percent of the crude enzyme added

characteristics ¢ o 4 5 F-value characteristis o005 01 05 1 F-value
Color 2.20° 2200 233" 2.50° 2.50° 4.60** Color 220" 220° 230° 220° 230" 6.00**
Flavor 2.60" 2.40° 2.60° 2.80° 2.60" 4.00* Flavor 2.10° 2.50° 2.50° 3.00° 2.80° 234.00%**
Tendemness  2.80° 3.00° 326" 3.53"% 3.73° 26.60*** Tenderness  2.70° 3.60° 4.00® 4.00° 4.10° 720.47***
Juiciness 2.00° 2.60° 2.40™ 2.20™ 2.20" 10.40*** Juiciness 1.50° 2.30° 2.50° 2.30° 2.20° 313.45%%*
Overall 2.30° 2.00° 2.60° 2.33° 2.20° 9.40*** Overall 2.00° 2.80° 3.00° 2.80° 2.70° 313.44%*%*
acceptability acceptability

Ranked from 5-very good to 1-very poor

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

* p<0.05, ** p<0.01, *** p<0.001.
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Ranked from S-very good to 1-very poor

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

* p<0.01, *** p<0.001.
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