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Changes of Free Amino Acid Composition in Fungi by Sun or
Ultraviolet Light Irradiation

Toshiko KIRIBUCHI

Faculty of Education, Saitama University, Urawa 338

The quantitative difference of free amino acids, which are responsible for the tastes, was in-
vestigated in fungi by sun or ultraviolet light irradiation, when vitamin D, was produced from
ergosterol.

The contents of the free amino acids in Shiitake, Hiratake and Enokitake were 2180, 6370 and
2730 mg% in dry matter, respectively. Glutamic acid (436-770 mg%, in dry matter) attained
to the highest amount among these fungi examined. When the fungi were exposed to sun or
ultraviolet light for 3 hr, the amounts of the free amino acids in these fungi examined increased,
but there were no significant differences in the amino acid pattern. Roughly speaking, by sun
or ultraviolet light irradiation Umami and sweet tasty amino acids increased but bitter tasty amino
acids decreased. During the storage of raw fungi both amount of the free amino acids and am-
monia increased, the other hand, during the storage after ultraviolet light irradiation for 3 hr the
amount of the free amino acid increased but that in ammonia was unchanged.

In conclusion, it is not too much to say that fungi are excellent food because vitamin D, was
produced, the taste showed no decrease and also the freshness was kept in fungi by ultraviolet
light irradiation.
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Table 1. Contents of amino acids in Shiitake,
Hiratake and Enokitake

Amino acids

. Free/total
Fungi Total Free (%)
(mg/g*) (mg/g*)
Shiitake 264.5+1.62 21.8+0.47 8.2+0.15
Hiratake 915.7+£7.60 63.7%£0.15 6.9+0.03
Enokitake 255.9+10.9 27.3+0.28 10.7%0.42

Data were expressed in mean + S.E. of four experi-
ments. * Dry matter.

Met Val

Shiitake [ ] Enokitake [] Hiratake

Fig. 1. Composition of the free amino acids in Shiitake,
Hiratake and Enokitake

Each amino acid was shown in mg/g in dry matter.
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Table 2. Composition of free amino acids in the fungi by sun or ultraviolet light irradiation

Shiitake Hiratake Enokitake
Amino Irradiated* Irradiated* Irradiated®
acid Untreated Untreated Untreated
(mg/g) Sun [SAYA 0 (mg/g) Sun Uyss (mg/g) Sun Uvss
(mg/g)  (mg/g) (mg/g)  (mg/g) (mg/g)  (mg/g)
Asp 0. 42 0.35 0.38 1.08 1. 24 0.51 0.37 0.59 0.19
Thr 1.84 3.16 2. 06 6.33 12. 20 4.66 2.99 4.99 4.55
Ser 0.92 1. 36 0.86 3.65 6. 42 2.77 1. 40 2.20 1.85
Glu 4.36 4.68 4.22 7.70 11.53 5.47 4.18 8.92 8.00
Pro 0. 50 0.67 0.44 2.83 3.88 1.74 0.98 1.43 1.25
Gly 0.52 0. 66 0.55 2.61 3.90 1.74 0.79 1.28 0.97
Ala 1. 45 1.47 1.26 8.46 14. 42 6.32 3.38 6. 46 3.97
Cys 0. 62 0. 54 0.39 0.23 0. 54 0.40 1.16 2.13 1.86
Val 1. 40 1.81 1.37 3.70 5. 68 2.40 1.34 2.18 1.59
Met 0. 54 0.62 0.53 1.66 1. 82 0.84 0.51 0.68 0.67
Ile 1.28 1.31 1. 12 3.41 3.80 1.74 0.98 1. 44 1.15
Leu 2.11 2.26 1.95 5.88 6.57 2.85 1.69 2.66 1.89
Tyr 1.09 1.16 1.10 3.28 4.26 2.19 1.04 1.69 1.18
Phe 1.20 1.26 1.07 3.45 5. 06 2.36 1.34 2.38 1.73
His 0.75 0.51 0.72 1. 69 2.58 1.33 1. 50 2.10 1.95
Lys 0.97 1.59 0.94 3.34 6. 00 2.66 2.61 3.62 3.47
Arg 1. 16 1.52 0.92 3.95 7.98 3.90 1.58 2.70 2.31
Total 21.12 24.93 19.88 63. 23 97.88 43.88 27.85 47.45 38. 58
(mean+S.E.) +0.07 +0.91 +0. 03 +0. 07 +2.25 +0.67 +0.53 +0.68  £0.55

Data were expressed in mean value of three experiments on each sample and weight value in dry matter. * Fungi
were exposed to sun or ultraviolet light for 3 hr, respectively. *#* Ultraviolet light.

Table 3. Changes of free amino acid contents in the fungi by sun or ultraviolet light irradiation

Umami and

Free form sweet taste® Bitter taste** Glutamic acid
Fungi mg/g in mg/g in 'mg/g in mg/g in
( dry (Incr;ased) dry (%)*** ( dry (%)*** ( dry (%)***
matter o matter matter matter
Shiitake
Untreated 21. 12 (100. 0) 10. 01 (47.4) 9. 53 (45.1) 4. 36 (20.6)
Irradiated: Sun 24.93 (118.0) 12.35 (49. 5) 10. 45 (41.9) 4.68 (18.8)
uv 19.88 (94.1) 9.77  (49.1) 8.78 (4.2 422 (2.2
Hiratake
Untreated 63. 33 (100. 0) 32. 66 (LD 27.02 42.7) 7.70 12.2)
Irradiated: Sun 97. 88 (154.8) 53. 59 (54.8) 37.75 (38.6) 11. 53 (11.8)
uv 43. 88 (69.4) 23.21 (52.9) 17. 61 (40.1) 5. 47 12.5)
Enokitake
Untreated 27.85 (100.0) 14.09 (50. 6) 9.98 (35.8) 4.18 (15.0)
Irradiated: Sun 47. 45 (170.4) 25, 87 (54.5) 15.83 (33.49) 8.92 (18.8)
uv 38. 58 (138. 5) 20. 78 (53.9) 12. 47 (32.3) 8.00 (20.7)

Data were expressed in mean value of three experiments on each sample.  * The amino acids contain Asp, Thr,
Ser, Glu, Pro and Ala. ** The amino acids contain Val, Met, Ile, Leu, Tyr, Phe, His and Arg. *** The ratio
of the amino acids to free amino acids.
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Table 4. Changes of free amino acid contents in raw and dried fungi

Umami and

Free form sweet taste® Bitter taste* Glutamic acid
Fungi (m%l/;gy m) (In cr g/as cd) (m%/rgy m) - (m%/fy m) . (m%/rgy m) 0
matter ° matter matter matter

Shiitake
Raw 21. 12 (100.0) 10. 01 (47.4) 9.53 (45.1) 4. 36 (20. 60)
Dried**: Heat 26. 56 (125.8) 16. 64 62.7) 8. 31 (31.3) 8.80 (33.13)
Sun 27.58  (130.6) 18.79  (68.1) 6.90 (25.0) 8.30  (30.09)

Hiratake
Raw 63. 23 (100.0) 32. 66 1.7 27.02 42.7) 7.70 (12.18)
Dried**: Heat 69. 25 (109.5) 37.92 (54.8) 26. 85 (38.8) 9.12 (13.17)
Sun 72.03 (113.9) 38.88 (54.0) 27. 58 (38.3) 9.19 (12.76)
Commercial dried 20. 47 — 11. 66 (57.0) 7.39 (36.1) 5.18  (25.31)

Shiitake (Oita, Koshin)

Data were expressed in mean value of three experiments on each sample. * See the footnote of Table 3.
** Fungi were dried by heating for about 20 hr at 60°C, or by exposing to sunlight about 20 hr at a fine day
of September.
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Table 5. Changes of free amino acid and ammonia in Shiitake and Hiratake during the storage

at refrigerator (5-7°C)

Shiitake Hiratake
Storage period (day) Untreated Irradiated?* Untreated Irradiated**
(mg/g*) Sun uv (mg/g*) Sun uv
(mg/g*) (mg/g*) (mg/g*) (mg/g*)
Free amino acid
0 21.29 22.93 19.91 63. 23 97. 88 43. 88
3 48.12 36. 23 25. 07 88.87 101. 83 51.36
7 42, 28 36. 39 29. 95 78. 44 70. 23 74.03
Ammonia
0 0.11 0.16 0.13 0.11 0. 82 0. 53
3 0.21 0.22 0.13 0.83 L. 14 0.53
7 0.22 0.13 0.16 0.53 0.72 1.61
Umami and sweet tasty amino acid** (%) **
0 48.2 47.5 47.8 51.7 54.8 52.9
3 52.5 50.7 57.0 58. 4 55.8 55.9
7 52.7 54. 4 59.1 60. 6 55.5 64.3
Bitter tasty amino acid** (%)**
0 45.2 44.7 45.3 42.7 38.6 40.1
3 40.1 42.2 36.0 35.9 37.7 37.8
7 39.0 39.7 36.1 33.8 37.5 31. 4

Data were expressed in mean value of three experiments on each sample.
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