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Chemical Composition of Hericium erinaceum Cultured by the Extracts of
Angelica keiskei and the Byproduct of Angelica keiskei

Sang-Chul Kwonl, Gang-Yong Parkz, Jae-Hyun Jeongg, and Kyong-Haeng Lee™

! Chamsunjin Food Co. Ltd, Chungbuk 365-801, Korea
“Korea Health Industry Development Institute, Seoul 156-050, Korea
IDivision of Food and Biotechnology, Chungju National University, Chungbuk 368-701, Korea

Abstract

To utilize the abandoning byproducts after manufacturing fresh vegetable juice, Hericium erinaceum (H.
erinaceum) was cultured using Angelica keiskei (AK) and the byproducts of Angelica keiskei (BAK) as a
nutrient and the chemical composition of the culture extract was analyzed. When H. erinaceum was cultured
using culture media of AK and BAK, it showed 107~112 mm of growth during 40 days. The moisture contents
of AK and BAK extracts were 94.36 and 97.36%, respectively; however, those of extracts of H. erinaceum
cultured in AK and BAK decreased to 90.95 and 94.20%, respectively. Reversely, other chemical compositions
were increased. The vitamin A content of AK extract was 20.78 IU/100 mL and was higher than those of
other extracts. However, vitamin A was not detected in extracts of H. erinaceum cultured with AK and BAK.
In contrast, vitamin By and C in the extracts of H. erinaceum cultured were higher than those of AK and
BAK. Total ash content including Fe, P, Mg, and Ca increased in the extracts of H. erinaceum cultured when
compared with AK and BAK extracts. Total amino acid content was also higher in the extracts of H. erinaceum
cultured (231.08 and 372.25 mg%) than those in the extracts of AK (177.17 mg%) and BAK (149.99 mg%).
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form, lithium citrate buffer(pH 2.85, 3.30, 4.50), #-&&
0.45 mL/min, ninhydrine 0.25 mL/min®] ZAS 2 3}
TH20).

SAAE
B Ago] A= 33 wHEd & SAS(21) programS Af
|3t ZF g7 F9498 A5 F Duncan’s multi-

ple range testell &J3] AT 7t zolE B A

H AMEEZ HIX|E 8 =RZ20[HA i ef
3l

=l
Azubs WA R Sto] =FgE ol  AS

o2
ol
ol
e
to
N g
=t
>
>
ox
Ho
o
)
%
ot
R
it
ot
re
ol
ol
N
e}
Ol
o
£
=t
>
>

o
]

O,
[o tlo kI e

PG ANEE WAL So] =2 FYol AL ul

vhe Wl A2 she] WlekE 2ol 107 mme) 4
of ok 2 Aoz vel
=

ST o 30

il

#9492l Aole e Aoz et

3 FARe] 2EE ol ARy Adx g Adx
H RE g Ae® et A e A RS )
A7 i =FgFolMA Age] Z A7} jle sz
AtaEY Adx e AR Wl WS dEE A
g FRatn e Ao daEAh 53 A5 9
Az MA H gl 28T 5 9l RO Ay
At

Table 1. Myceilal growth of Hericium erinaceum cultured
using culture media of Angelica keiskei and byproduct of
Angelica keiskei

Mycelial growth  Mycelial

(mm/40 days) density”
Angelica keiskei 112.1+£5.7 4+
Byproduct of Angelica keiskei 107.5+4.8 4t

Dy thin, ++: moderate, +++: thick.
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Table 2. Chemical compositions of Angelica keiskei, byproduct of Angelica keiskei extracts, and Hericium erinaceum cul-
tured using culture media of Angelica keiskei and byproduct of Angelica keiskei

Treatment”

AK BAK AK+HE BAK+HE
Moisture (%) 94.36+0.71"? 97.36+0.62° 90.95+0.86° 94.20+0.64"
Ash (%) 1.04+0.08° 1.6040.05° 2.12+0.07 2.50+0.06
Carbohydrate (%) 3.69+0.13 0.31£0.05 5.38+0.10° 0.80+£0.08°
Crude fat (%) 0.30+0.03" 0.16+£0.02° 0.42+0.04 0.21+0.03°
Crude protein (%) 0.51+0.03° 0.49+0.05° 0.96+0.07° 0.72+0.05
Fiber (%) 0.10£0.02" 0.0840.02° 0.17+0.01° 1.6240.06"
Energy (kcal/100 mL) 17.22+0.32° 4.45+0.10" 29.82+0.38" 7.84+0.16°

VAK: Angelica keiskei, BAK: byproduct of Angelica keiskei, AK+HE: Hericium erinaceum cultured by Angelica keiskei, BAK+
‘ HE: Hericium erinaceum cultured by byproduct of Angelica keiskei.
“Mean values within the same row with different letters were significantly different (p<0.05).
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Table 3. Contents of vitamin A, B; and C in Angelica keiskei, byproduct of Angelica keiskei extracts, and Hericium erina-
ceum cultured using culture media of Angelica keiskei and byproduct of Angelica keiskei

Treatment”
AK BAK AK-+HE BAK+HE
Vitamin A (IU/100 mL) 20.78+0.97% 13.84+0.74 ND ND
Vitamin Bz (mg/100 mL) 0.14+0.03" 0.15+0.05" 0.25+0.04™ 0.3+0.03"
Vitamin C (mg/100 mL) ND? ND 14.93+0.79° 2.240.10°

VAK: Angelica keiskei, BAK: byproduct of Angelica keiskei, AK+HE: Hericium erinaceum cultured by Angelica keiskei, BAK+
_HE: Hericium erinaceum cultured by byproduct of Angelica keiskei.
“Mean values within the same row with different letters were significantly different (p<0.05).

IND: not detected.
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Table 4. Contents of Fe, P, Mg and Ca in Angelica keiskei,
byproduct of Angelica keiskei extracts, and Hericium eri—
naceum cultured using culture media of Angelica keiskei

and byproduct of Angelica keiskei (unit: mg%)
Treatment”

AK BAK AK+HE BAK-+HE

Fe  062+0.06"® 043£0.08  0.92+0.06" 0.60£0.05™

P 8424+443" 1552+0.78" 86.49+4.25" 17.53+0.84

Mg 6.48+022° 266+015° 1684+071° 7.85+0.35"

Ca 5253+285" 1611+0.69° 64.31+277" 19.96+0.95°

VAK: Angelica keiskei, BAK: byproduct of Angelica keiskei,
AK+HE: Hericium erinaceum cultured by Angelica keiskei,
BAK+HE: Hericium erinaceum cultured by byproduct of
Angelica keiskei.

Mean values within the same row with different letters were
significantly different (p<0.05).
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Table 5. Amino acid composition of Angelica keiskei, byproduct of Angelica keiskei extracts, and Hericium erinaceum

cultured using culture media of Angelica keiskei and byproduct of Angelica keiskei

(unit: mg%)

Ami d Treatment”

o act AK BAK AK + HE BAK +HE
Aspartic acid 23.97+1.45" 21.14+1.24° 21.44+1.63" 30.13+1.59°
Threonine 7.03+0.28° 7.7440.36° 16.00+0.94 25.83+1.69"
Serine 6.80+0.26° 7.76+0.24° 14.59+0.69" 23.40+1.06
Glutamic acid 69.77+3.11° 38274157 4971 +2.52° 102.42+4.80
Proline 7.35+0.29 ND ND ND
Glycine 9.5440.42° 9.83+0.38° 18.75+0.59" 32.16+1.21°
Alanine 957+0.52° 14.42+0.62" 16.15+0.73" 25.73+1.15"
Valine 7.18+0.21¢ 9.62+0.34° 1591 +0.62° 22.34+0.98"
Methionine 1.27+0.12° 2.56+0.18° 0.87+0.06° 452+0.27
Cystine ND? ND 2.76+0.16 1.84+0.16
Isoleucine 5.41+0.21° 6.82+0.35° 13.14+0.56" 17.61+0.74
Leucine 6.84+0.26 9.33+0.31¢ 19.22+0.84 27.49+1.29%
Tyrosine 3.64+0.12¢ 5114018 9.71+0.26 8.02+0.24
Phenylalanine 491+0.13 6.95+0.28° 10.25+0.46" 17.77+0.82°
Lysine ND ND 4.46+0.16 6.67+£0.21°
Histidine ND ND ND ND
Arginine 7.89+0.33¢ 10.44+0.62° 18.12+0.83" 26.32+1.12°
Total 177.17+7.71° 149.99+6.67 231.08+11.05 372.25+17.33°

VAK: Angelica keiskei, BAK: byproduct of Angelica keiskei, AK+HE: Hericium erinaceum cultured by Angelica keiskei, BAK +
‘ HE: Hericium erinaceum cultured by byproduct of Angelica keiskei.
“Mean values within the same row with different letters were significantly different (p<0.05).

IND: not detected.
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