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Abstract

Process development and standardization are necessary in maintaining high hygienicquality of side dishes. Seasoned
perilla leaves are a typical side dish needing process development. In this study the optimum condition for preparing
seasoned perilla leaves was investigated experimentally. The best sensory quality was established by response surface
methodology. The rinsing and washing method of preparing fresh perilla leaves was optimized to decontaminate
the raw material and preserve the product in chilled storage. Washing and rising with 3% salt water reduced the
aerobic bacterial count of perilla leaves to 0.55 (log CFU/g), while rinsing reduced the load from 8.08 to 4.27
(log CFU/g). The effect of rinsing method was maintained during subsequent storage of the prepared seasoned
leaves at 107C. There was no significant quality change in the product during chilled storage at 10°C. Soaking
in 3% salt water for 1 min, followed by rinsing with tap water, contributed positively to the microbial quality,

and is proposed as the optimal preparation method.
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Table 1. Variable and their level for central composite design of
seasoned perilla leaves

Levels
Code
a 1 0 1 +a
Soy sauce (mL) X 5 6 16 26 27
Corn syrup (mL) X, 3 4 14 24 25
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Table 2. The mixing ratio of raw materials for seasoned perilla
leaves

Raw materials Mixing ratio(%) Weight (g)
Perilla leaf 26.1 30
Soy sauce 139 16
Corn syrup 122 14
Powdered red pepper 13.0 15
Sugar 44 5
Ground garlic 13.0 15
Cut green onion 13.0 15
Water 44 5

Table 3. Changes in water activity, pH, Brix’, and salt solution
during storage time of seasoned perilla leaves

Storage time (days)

Treatment
0 15 30
Soy  Corn .o Salt .o Salt .o Salt
No. saucelg) syp(e) Aw pH Brix %) Aw pH Brix %) Aw pH Brix %)

1 -1(6) -14) 091 4.80 253 090 0.94 5.36 27.7 2.10 0.94 527 283 2.13

2 -1 124) 091 467 360 0.70 094 549 357 1.63 094 533 353 1.70
3 126 -1(4) 084 447 300 1.90 093 5.37 30.7 403 092 533 303 427
4 1260 124) 085 437 363 177 092 5.37 363 3.60 092 535 360 3.90
5 0(16) 0(14) 086 433 353 147 093 547 343 3.33 092 541 347 330
6 a27) 0(14) 085423 343 1.83 093 5.35 347 4.10 092 5.31 347 470
7 -a5) 0(14) 087 433 330 1.00 0.94 547 337 2.03 094 534 340 2.07
8 0(16) a25) 086 427 37.3 1.17 092 542 37.3 2.77 092 541 373 2.80
9 0(16) -a3) 086 423 31.0 147 094 5.39 31.7 323 093 542 313 347
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Table 4. Sensory scores of seasoned perilla leaves by composition levels
Storage {ime Treatment Soy sauce Com Green color  Odor Pungent Salty Sweetness Crunch Texture Mean
(days) syrup
0 1 -1(6) -1(4) 8.63 7.95 8.19 6.63 6.37 7.46 731 751
2 -1(6) 1(24) 197 7.53 172 6.49 5.60 741 729 7.15
3 1(26) -1(4) 8.28 8.62 775 8.66 8.37 8.53 8.62 8.40
4 1(26) 1(24) 7.88 8.80 7.76 8.97 7.56 8.71 847 831
5 0(16) 0(14) 825 9.22 8.55 9.12 8.59 9.17 8.80 8.80
6 a2 0(14) 7.35 8.83 8.87 8.65 841 8.69 8.38 845
7 -a(5) 0(14) 7.59 7.54 8.25 6.49 6.64 7.54 171 743
8 0(16) a(2s) 792 9.23 8.60 8.56 1.53 8.80 8.54 8.45
9 0(16) -a(3) 841 8.70 9.03 8.58 8.01 8.81 8.74 8.61
15 1 -1(6) -1(4) 6.77 7.65 8.36 6.87 6.51 747 6.84 721
2 -1(6) 1(24) 747 177 7.86 6.69 6.14 7.89 7.59 735
3 1(26) -1(4) 8.49 8.42 747 8.59 8.30 8.53 8.49 8.33
4 1(26) 124) 8.94 9.55 7.80 9.00 8.95 9.14 9.06 892
5 0(16) 0(14) 7.89 8.93 8.68 8.30 8.13 8.46 836 839
6 a7 0(14) 743 9.26 9.38 8.70 831 9.11 8.71 8.70
7 -a(5) 0(14) 4.82 7.68 8.40 6.44 6.52 7.60 7.58 744
8 0(16) a(25) 7.89 8.90 9.12 8.48 8.28 9.29 9.07 871
9 0(16) -a(3) 843 8.59 9.07 8.78 8.59 8.79 8.63 8.70
20 1 -1(6) -1(4) 742 8.68 8.98 7.39 7.07 8.16 8.36 8.01
2 -1(6) 1(24) 7.9 7.93 8.17 6.92 7.46 827 8.20 7.85
3 1(26) -1(4) 823 9.11 721 8.83 8.89 9.60 9.61 8.78
4 1(26) 1(24) 8.65 9.45 7.39 9.01 9.08 9.76 9.71 9.01
5 0(16) 0(14) 7.36 9.29 8.73 8.71 8.57 8.86 8.49 8.57
6 a7 0(14) 7.34 9.39 8.9 8.87 9.28 9.78 9.42 9.01
7 -a(5) 0(14) 7.58 7.28 8.47 6.84 631 8.02 8.02 7.50
8 0(16) a(25) 8.11 9.11 841 9.34 8.28 8.69 838 8.62
9 0(16) -a(3) 7.59 8.58 9.12 8.77 8.59 9.11 892 8.67
30 1 -1(6) -1(4) 6.40 7.58 9.00 7.26 6.69 8.05 179 7.54
2 -1(6) 124) 723 748 7917 7.24 6.14 171 7.76 7.36
3 1(26) -1(4) 7.96 8.10 724 8.13 8.01 8.60 845 8.07
4 1(26) 1(24) 8.29 8.79 6.87 8.92 845 9.23 9.26 8.54
5 0(16) 0(14) 8.11 9.09 8.62 8.76 171 8.85 8.57 8.54
6 a27) 0(14) 7.90 9.49 8.84 8.28 9.13 9.14 8.70 8.78
7 -a(5) 0(14) 132 7.94 8.77 6.96 6.55 8.59 837 779
8 0(16) a(25) 835 9.05 8.10 8.68 8.05 9.08 8.66 8.57
9 0(16) -a(3) 7.39 7.68 8.77 7.64 7.03 8.28 8.04 7.83
Scale : 0 cm (very bad) - 15 cm (very good).
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Fig. 1. Response surface and contour plots for sensory scores of

fresh prepared seasoned perilla leaves using different contents of
corn syrup and soy sauce.
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Fig. 2. Response surface and contour plots for sensory scores of
seasoned perilla leaves using different contents of corn syrup and
soy sauce (stored at 10C for 15 days).
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Fig. 3. Response surface and contour plots for sensory scores of
seasoned perilla leaves using different contents of corn syrup and
soy sauce (stored at 10C for 20 days).

Sensory score

- Com syrup

Soy sauce o m's'a“ o

Fig. 4. Response surface and contour plots for sensory scores of
seasoned perilla leaves using different contents of corn syrup and
soy sauce (stored at 10C for 30 days).
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Fig. 5. Microbial counts on the perilla leaves prepared with
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Fig. 6. Microbial count changes of seasoned perilla leaves prepared
with different washing method during storage at 10°C for 28 days.

O: A(use of raw leaves in No. 5 treatment of Table 3), ll: B(use of raw leaves
in No. 6 treatment of Table 3), A: C(use of 3% salt water-dipped leaves in No.
5 treatment of Table 3), @: D(use of 3% salt water-dipped leaves in No. 6 treatment
of Table 3).
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Fig. 7. pH changes of seasoned perilla leaves prepared with
different washing method during storage at 10C for 28 days.

O: A(use of raw leaves in No. 5 treatment of Table 3), Hl: B(use of raw leaves
in No. 6 treatment of Table 3), A: C(use of 3% salt water-dipped leaves in No.
5 treatment of Table 3), @: D(use of 3% salt water-dipped leaves in No. 6 treatment
of Table 3).
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Fig. 8. Water activity of seasoned perilla leaves prepared with
different washing methods.
A: use of raw leaves in No. 5 treatment of Table 3, B: use of raw leaves in No.

6 treatment of Table 3, C: use of 3% salt water-dipped leaves in No. 5 treatment
of Table 3, D: use of 3% salt water-dipped leaves in No. 6 treatment of Table 3.
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