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Quality Improvement in Perilla
[l. Varietal Differences of Protein Content and Amino
Acid Composition in Perilla

Jung 11 Lee*, Chung Berm Park*, and Seuk Yeong Son**

ABSTRACT : Korean local collected strains of perilla were analyzed on their protein and
amino-acid contents in the seed., The strains analyzed were 80 of which grown in thé experimental
field of Crop Experiment Station at Suwon in 1991, This experiment was performed to obtain the
basic informations on the varietal differences of protein and amino-acid contents and further applied
in the breeding project for quality improvement of perilla.

The seed protein contents of 80 perilla varieties ranged from 17.9% to 24.6% and the average
content was 24.6%. There were no differences in protein contents according to the maturity and 1,
000 seed weight, - but differed by the seed coat color showing 1.4% higher content in light gray
than that of drak brown, which may suggest that the seed coat color could be used as a marker
gene for breeding high protein varieties,

Whilé the total essential amino-acid contents of collected perilla ranged from 36.41% to 44.85%,
the mean of 40.55%, the non-essential amino-acid contents was 47.23% ~60.01% with the mean of
55.29%. Moreover, there was high positive correlation between the essential amino-acid contents
and seed coat color.

The essential amino-acids of perilla has an exceptionally high content of arginine, leucine, but
methionine indeed being almost marginal. Of the essential amino-acids, lysine, methionine and val-
ine were contained higher compared with the FAQO recommendation level.

* vetpi B35 (Crop Experiment Station, RDA, Suwon 441 —100, Korea)
= Atk g2k (Coll, of Agri. Chungbuk National Univ. Cheongju 360—763, Korea) (92. 12. 5. #&
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Table 1. Variation of seed protein content(%) by maturity in 80 perilla varieties.

Maturity No. of var. Max. . Min, Mean S.D. Variety
Early 7 26.5 22.8 25.7 1.30 Pocheon
Medium 34 28.5 17.9 24.6 2.43 Daeyeup
Late 39 28.3 19.7 24.4 2.60 Daeyoung

Whole variety 80 28.5 17.9 24.6 2.45 Daeyeup -
Table 2. Variation of seed protein content(%) by 1,000 seed weight in 80 perilla varieties,
1,000 seed wt., g No. of var, Max. Min, Mean S.D. Variety
<2.00 1 26.0 Jaso
2.01—3.00 26 28.3 17.9 24.1 2.40 Daeyoung

3.01—4.00 31 28.3 19.7 25.3 2.38 Suwon 30

4.01-5.00 7 26.5 20.6 24.8 2.26 Youngdeog 2

5.01—6.00 13 26.7 19.7 23.3 2.26 Suwon 34

6.00< 2 28.5 26.8 27.7 1.20 Daeyeup
Whole variety 80 28.5 17.9 24.6 2.45 Daeyeup

Table 3. Variation of seed protein content (%) by seed coat color in 80 perilla varieties.

Seed coat color No. of var. Max. Min. Mean S.D. Variety
Dark brown 10 27.1 19.7 23.7 2.38 Chubu
Brown 24 27.6 17.9 23.0 2.23 Yeupsil
Gray brown 31 28.3 214 25.7 2.06 Daeyoung
Gray 6 28.0 21.4 25.8 -2.55 Nonsan 5
Light gray 9 28.5 22.8 25.1 2.03 Daeyeup
Whole variety 80 28.5 17.9 24.6 2.45 Daeyeup
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Table 4. Variation of essential amino acid contents in 80 perilla varieties.

(% of total by wt.)

Amino acid Mean Max.* Min, S.D. C.V. FAO Variety
Threonine 2.68(0.65) 3.98 1.12 0.42 15.76 2.77 Naju 1
Valine 4.94(1.20) 6.05 2.59 0.37 7.47 4.43 Daeyoung
Isoleucine 2.85(0.69) 4,06 2.18 0.32 11.37 3.58 Naju 1
Leucine 6.60(1.59) 7.84 5.85 0.21 6.94 6.79 4
Phenylalanine 4.57(1.10) 5.60 3.78 0.47 10.19 5.28 -
Lysine 4.38(1.07) 5.01 2.50 0.35 7.88 3.75 Daeyong
Histidine 1.89(0.45) 3.37 1.50 0.22 11.45 2.51 -
Arginine 10.87(2.64) 12.63 7.58 0.78 7.14 11.84 -
Methinonine 1.77(0.43) 2.47 0.66 0.43 24.54 1.22 Suwon local 6
Whole variety 40.55(9.83) 44.85 36.41 1.66 4.10 42.17 Daeyoung

( ) :mg/g protein

Table 5. Variation of non-essential amino acid contents in 80 perilla varieties_.

(% of total by wt.)

Amino acid Mean Max. Min, S.D. C.V. FAO Variety
Asparagine 10.08( 2.45) 11.17 8.65 0.58 5.73 12.09 Daejeon 2
Serine 5.19( 1.26) 6.70 2.02 0.49 9.47 4.62 Seongju
Glutamic acid 25.76( 6.28) 31.05 21.01 3.11 12.07 13.98 Daeyoung
Proline 1.70( 0.40) 3.52 1.20 0.49 28.58 4.62 Suwon local 6
Glycine 5.36( 1.30) 7.58 4.27 0.84 15.58 5.92 Chuncheon 1
Alanine 4.28( 1.03) 5.53 3.03 0.55 12.81 4.13 Daeyoung
Tyrosine 2.92( 0.71) 3.86 2.27 0.34 11.62 4.14 Chuncheon 1
Whole variety 55.29(13.43) 60.01 47.23 2.25 4.08 54.90 Daeyoung

() :mg/g protein
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Table 6. Variation of essential and non-essential amino acid content by maturity in 80 perilla

varieties, (% of total by wt.)
Maturty Amino acid No. of var. Max. Min, Mean S.D. C.V. Variety
Early Essential 7 42.16 38.72 39.73 1.20 3.03 Chuncheon 1
Non-essential 58.66 53.02 55.76 2.24 4.02 .
Medium Essential 34 44,85 38.40 40.72 1.67 4,10 Naju 1
Non-essential 58.98 52.31 55.16 2.02 3.66 Chilgok 1—-9
Late Essential 39 4411 3641 4056 171 422  Daeyoung
Non-essential 60.01 47.23 55.33 2.49 4.49 Seongju
Whole Essential 80 44.85 36.41 40.55 1.66 4.10 Naju 1
variety Non-essential 60.01 47.23 55.29 2.25 4.08 Seongju

Table 7. Variation of essential and non-essential amino acid content by 1,000 seed weight 80 perilla

varieties, (% of total by wt.)
1,000 seed wt., g Amino acid No. of var. Max. Min. Mean S.D. C.V. Variety:
<2.00 Essential 1 39.14 - Jaso
Non-essential 58.13 - -
2.01—3.00 Essential 26 44.85 36.41 40.54 451 1.83 Daeyoung
Non-essential 58.98 47.23 54.91 4.55 2.50 ”
2.01—4.00 Essential 31 44.85 37.85 40.70 4.17 1.70 Najul
Non-essential 59.78 52.63 55.32 3.95 2.18 -
4.01-5.00 Essential 7 42.16 39.98 39.91 3.14 1.25 Yeongdeog 2
Non-essential 58.87 53.56 56.01 3.80 2.13 -
5.01—6.00 Essential 13 42.99 38.89 40.97 3.24 1.33 Seongju 3
Non-essential 58.02 53.23 54.87 2.91 1.59 ”
6.00< Essential 2 40.05 37.51 38.78 4.63 1.80 Daeyeup
Non-essential 60.01 57.25 58.63 3.33 195 Seongiu
Whole Essential 80 44.85 36.41 40.55 4.10 1.66 Daeyoung, Naju 1
variety Non-essential 60.01 47.23 5529 4.08 2.25 Seongju




Table 8. Variation of essential and non-essential amino acid content by seed coat color in 80 perilla

varieties, (% of total by wt.)

Seed coat color Amino acid No. of var. Max., Min. Mean SD. C.V. Variety:

Dark brown Essential 10 44.85 39.09 41.02 1.52 3.70  Soonchangl—2
Non-essential 58.16 53.23 55.03 1.75 3.17 -

Brown Essential 24 42,99 36.41 40.83 1.33 3.26 Daejeon 2
Non-essential 57.04 47.23 53.93 1.72 3.19 4

Gray brown Essential 31 44.85 37.85 39.77 1.67 4.21 Daeyoung
Non-essential 59.78 53.02 56.74 1.89 3.34 ”

Gray Essential 6 42,98 39.21 41.80 1.32 3.16 Naul
Non-essential 58.87 52.31 53.96 2.44 452 ”

Light gray Essential 9 4408 37.51 41.18 1.87 4.53  Yeongkwong 3
Non-essential 60.01 52.63 55.14 243 4.41 Seongju

Whole Essential 80 44,85 3641 40.55 1.66 4.10 Daeyoung,

variety Soonchangl —2
Non-essential 60.01 47.23 55.29 2.25 4.08 Seongju
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Tabie 9. Correlation coefficients among maturity seed characteristics, protein and amino acids in 80

perilla varieties.

Variable Maturity 1,000 seed wt. Seed coat color Protein ES.Sentla.]
amino acid
1,000 seed wt. —0.2108
Seed coat color —0.2245 0.4780**
Protein —0.1394 0.0422 0.3254**
Essential —0.0955 0.0366 0.3389** 0.8293**
amino acid
Non-essential —0.0025 0.0480 0.1827 0.3063** 0.7575**

amino acid

*

: Significant at 1% level of probability
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