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Summary. Auricularia cornea var. Li. is a natural mutation strain of A. cornea which has been preferred by
consumers for its white colour, good taste with their pharmacological properties. Even though there are many
reports about the cultivation technologies, to the best of our knowledge, very few studies have been performed
on nutritional compositions of white species of Auricularia. Therefore, this study aimed at determining the
nutritional compositions of A. cornea var. Li..Eighty percent of sawdust, 18% of wheat bran and 2% of lime
were used as cultivation substrate. Results were obtained by the mean + S.E of three independent determi-
nations based on the dry weight. Total dietary fiber was the dominant compound (78.94 g/100g), followed
by protein (8.68 g/100g), carbohydrates (6.31 g/100g), ash (2.43 ¢/100g) and fat (0.91 g/100g). Potassium
(1121.66 mg/100g) was the most abundant mineral, followed by magnesium (143.23 mg/100g), calcium
(108.97 mg/100g) and sodium (29.22 mg/100g) in tested samples. A. cornea var. Li. has been found to con-
tain all the essential amino acids. Glutamic acid was recorded more than 13% of the total detected amino
acid content and linoleic acid was recorded more than 43% of total detected fatty acid content in this study.
Although this mushroom desired for its color and flavor, it has found to be a good source of total dietary fib-
ers, proteins, trace functional minerals, and low fat content, making it an ideal component in healthy diets.

Key words: amino acid profile, Auricularia fuscosuccinea, Auricularia polyticha, fatty acid profile, macro nutri-
ent, nutritional composition

Introduction

Auricularia is a widely-reaching species of ed-
ible fungus. This species is recognized by its earlike
shape. Auricularia belongs to family Auriculariaceae.
It can be observed mostly on dead woods and decay-
ing logs (1). Auricularia is the fourth largest cultivated
mushroom species in the world as well as routinely
used ingredient in Chinese dishes and also in Chinese
medicine (2). China is one of the largest producers of
Auricularia (3). China Edible Fungi Association has
been reported the annual production in 2017 reached
nearly 75.2 and 16.9 million tons for 4. auricula and

A. cornea, respectively. Auricularia produce many types
of polysaccharides (4) and these kinds of polysaccha-
rides have the ability to stimulate the inner systems
in human body that can stop proliferation of cancer
cells (5). It has also been reported to have antitumor
(6), antioxidant (7), anticoagulant (8),antibacterial,
anti-parasitic (9,10),anti-inflammatory(11), immu-
nomodulatory (12), prevention of alcohol-related liver
diseases (13) and hypo glycemic (14) properties. Addi-
tionally, Auricularia has been reported to contain high
level of crude protein, low level of fat and 60% of fatty
acids are unsaturated (15) which contributes to treat

cardiovascular, hypo cholesterol (16) and obesity (17)
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Auricularia species contain more fiber (18). Hence,
they have the ability to medicate constipation (19).
Auricularia cornea var. Li. is a natural mutation strain
of A. cornea and it has been favoured by customers for
its white colour, flavour, and medicinal properties.
However, there are insufficient studies were carried
out about nutritional composition of 4. cornea var. Li..
Therefore, this study was conducted to determine the
nutrition compositions and the mineral elements of 4.
cornea var. Li. expecting that this information could be
used by academics, medicines, and consumption market.
A. cornea, A. cornea var. Li. on a decaying trunk in
nature shown in Figure 1 and Figure 2 respectively. Ar-
tificially cultivated 4. cornea var. Li. shown in Figure 3.

Materials and methods

Spawn Preparation and Fruiting Body Production
Auricularia cornea var. Li. used in this study was
provided by Beijing Engineering Research Center for
Edible Mushrooms. The strain was cultured and main-
tained on potato dextrose broth at 25 °C. When re-
quired, 1.5% (w/v) agar was added to the appropriate
medium. Eighty percentage of oak (Quercus spp) saw-
dust, 18% of wheat bran, and 2% of lime were used to
prepare substrate and the water content of the substrate
was adjusted to 62% (W/W). One kilogram of substrate
was filled in polyethylene bags (16 cm x 32 cm x 0.04
cm) which were then, autoclaved at 121 °C for 120 min.
Autoclaved substrate was inoculated with 4. cornea var.
Li. spawn by 2% (w/w) of substrate fresh weight. Inocu-
lated polyethylene bags were kept in the spawn running
room at 25 °C and 70% RH under dark condition. After
the mycelium completely colonized, bags were unfolded
in order to facilitate the fruiting body development and
maintained at 25 °C and 85-90% RH. Fruiting bodies

were harvested at mature stage.

General Chemical Analysis

Fresh mushrooms were collected randomly after
the first flush and dried at 60 °C to a constant weight.
Mushroom nutrition compositional analyze were car-
ried out according to the AOAC (20) standard pro-
cedures for moisture, ash, crude protein, fat and fiber.
Moisture content (%) was determined by drying 10.0

Figure 2. Naturally mutation white strain Auricularia cornea
var. Li. in nature.

Figure 3. Naturally mutation white strain Auricularia cornea
var. L:. in nature.
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g of dried mushroom in oven. Crude protein (%) was
analyzed using dried, ground mushrooms (1.0 g) by
micro-Kjeldahl method; the nitrogen factor used for
crude protein calculation was 6.25. The level of crude
fat (%) was determined by Soxhlet extraction of dried
mushrooms (3.0 g). Total dietary fiber (%) was deter-
mined by taking approx. 3.0 g dried mushroom with
H.,SO, (1.25%) and NaOH (1.25%) followed by heat-
ing at 105 + 5 °C in hot air oven up to the constant
weight. Total ash (%) content was determined by
burning dried mushrooms (3.0 g) in a muffle furnace
at 55 °C for 8 hrs until ashing was completed. Total
carbohydrates (%) were estimated by determining the
difference as follow:

Total carbohydrates (%) = 100 — (% Moisture + %
Crudeprotein+%Crudefat+%Totaldietaryfiber+%Ash)
(Eq.1)

Total energy was calculated as in (21) formula:

Energy (kcal) = 4x (g Protein) + 9x (g Fat) +4x
(g Carbohydrates) + 2 x (g Total dietary fiber) (Eq.2)

Mineral Elements Analyses

Five hundred milligrams of mushroom samples
were burned to ash in a muffle furnace at 450 °C. Then
residue was dissolved with 0.5 mL/mL of HNO;, 0.5
mL/mL of HCI (20) and added proper amount of dis-
tilled water to which were directly weighed iron (Fe),
copper (Cu), zinc (Zn), manganese (Mn). It was di-
luted by 25 ml of distilled water to measure the other
elements (22). The concentrations of iron (Fe), copper
(Cu), zinc (Zn), manganese (Mn), potassium (K), so-
dium (Na), calcium (Ca), and magnesium (Mg) were
determined in an flame atomic absorption spectrom-
etry in Analyst 200 Perkin Elmer equipment.(Perkin
Elmer, Waltham, MA, USA).

After the crude fat extraction procedure, fatty ac-
ids were determined following the methods described
in (23), by gas chromatography (DANI 1000) with
split/splitless injector with flame ionization detection
(GC-FID) (DANI Instrument SpA., Cologno Manz-
ese, Italy). A high polar chromatography column HP-
88 was used (100 m x 0.25 mm x 0.2 pm) (Agilent
Technologies, CO, Santa Clara, USA). Hydrogen flow
rate was 4.mL/min. Split injection was carried out at
250 °C (1:40). Relative percentage of each fatty acid
was expressed by FAME mixture with standard. The

amino acid composition was determined by a high
performance liquid chromatograph (HPLC)-based
amino acid analyzer (Agilent 1120 Compact LC) as
detailed in (24), Vitamin-E was determined via spec-
trophotometry detailed in (25).

Statistical Analysis

Three replicates of 4. cornea var. Li. samples were
used for all the analyses. Nutrition compositional val-
ues were calculated as the mean + S.E of three inde-
pendent determinants on dry weight basis.

Results

Chemical compositions of analyzed 4. cornea var.
Li. are shown in Table 1. All the values were calcu-
lated based on their composition in 100 g of dry mat-
ter. The A. cornea var. Li. has been recorded to contain
219.89 Kcal of energetic value, 2.74 ¢ of moisture, and
2.43 g of ash. Total dietary fiber was the dominant
compound and it showed 78.94 g, followed by protein
(8.68 g), carbohydrates (6.31 g), and ash (2.43 g). Fat
showed the lowest value and recorded 0.91 g.

The mineral contents of the A. cornea var. Li ob-
tained from the experiment are given in the Table 2.
The macro element potassium was the most abundant
among all and recorded 1121.66 mg, followed by mag-
nesium (143.23 mg), calcium (108.97 mg) and finally
Sodium (29.22 mg) in sample. Among microelements,
zinc was the most abundant and it recorded as 10.13
mg, followed by iron (3.82 mg), copper (1.41 mg) and
manganese (0.50mg) in A.cornea var. Li.. The vitamin

E was also recorded as 0.59 mg.

Table 1. Chemical compositions of A.cornea var. Li.

Chemical component (per 100 g) Value
Energetic value (kcal) 219.89+1.19
Total dietary fiber (g) 78.94+0.64
Protein (g) 8.68 +0.03
Carbohydrates (g) 6.31+0.54
Ash (g) 2.43+0.04
Moisture (g) 2.74+ 0.05
Fat (g) 0.91+0.02

Values are expressed as the mean + S.E of three independent deter-
minations on dry weight basis.
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Table 2. Mineral content of A4.cornea var. Li.

Mineral content (mg/100g) Value

Sodium 29.22+ 0.77
Vitamin E 0.59+0.00
Potassium 1121.66+ 30.53
Magnesium 143.23+2.16
Calcium 108.97+0.94
ITron 3.82+0.13

Zinc 10.13+0.31
Copper 1.41+0.03
Manganese 0.50+0.00

Values are expressed as the mean + S.E of three independent deter-
minations on dry weight basis.

Free amino acid of the mushroom studied is
shown in Table 3. Eighteen amino acids were identi-
fied in A. cornea var. Li. Glutamic acid showed more
than 13% of the total detected amino acid content and
it was recorded 0.87 g. Aspartic acid recorded as 0.76
g. The lowest value was noted in methionine and it was

Fatty acid and their percentage of detection in
A. cornea var. Li presented in Table 4. Linoleic was
predominating over the other fatty acids constituents
and recorded as 0.36 g. Linoleic acid showed more
than 43% of total fatty acid content in 4. cornea var.
Li. Considerable amount of cis-9-octadecenoic acid
and palmitic acid were observed and values recorded as
0.25 g and 0.11 g, respectively. Other fatty acids, such
as myristic acid, pentadecanoic acid, hexadecanoic
acid, octadecanoic acid and behenic acid were found
in minor amounts.
Table 5 shows the previous studies records of white
strains in Auricularia spp.

Free amino acid of the A. cornea var. Li, A. po-
lyticha and A. fuscosuccinea were compared with the

current study and previous records and presented in
the Table 6.

Table 4. Fatty acid profile of 4. cornea var. Li.

0.03 g. Detected fatty acids Number of A cornea  Percentage

(g/100g) carbon var. Li. of Fatty
Table 3. Amino acid profile of 4. cornea var. Li. acid content
Detected free Amino A .cornea var. Li. Percentage of Myristic acid C140 0.01:0.002 0.94
acids content (g/100g) Amino acids content pentadecanoic acid C15:0 0.02 £0.000 2.42
Aspartic acid (ASP) 0.76+0.007 11.74 palmitic acid C16:0 0.11+0.000 13.25
Threonine (THR) 0.41+0.009 6.33 stearic acid C18:0 0.06+0.005 7.83
Serine (SER) 0.41+0.006 6.34 cis-9-octadecenoic  C18:1n9¢  0.25 +0.012 29.83
Glutamic acid (GLU)  0.87+0.006 13.48 acid
Glycine (GLY) 0.3420.006 519 linoleic acid C18:2n6c  0.36+0.001 43.54
Alanine (ALA) 0.5220.003 3.0 -linolenic acid C18:3n3  0.01+0.003 1.52
Valine(VAL) 0.3720.004 570 behenic acid C22:0 0.01+0.001 1.14

+ _

Methionine (MET) 0.0320.002 0.40 ZZZ; ;zz; e;f;z;:z’g Z‘ ZZJ:S Zean + §.E of three independent determi
Isoleucine (ILE) 0.20+0.007 3.09
Leucine (LEU) 0.53+0.008 8.15 Table 5. Previous studies of white strains recorded in Auricu-
Tyrosine (TYR) 0.20+0.009 3.03 laria spp.
Phenylalanine (PHE) 0.33+0.013 5.03 White strains of Ash  Protein Total dietary ~ Fat
Lysine (LYS) 0.4120.007 6.32 Auricularia spp. (g/100g) (g/100g) ];'il())%r (g/100g)
Histidine (FIIS) 0.16+0.003 2.43 Y T T R VR TY (gz 4.82g) -
Arginine (ARG) 0.39 +0.004 5.96 . polyticha (27) 21 77 : 045
Proline (PRO) 0.36+0.007 5.48 A. fuscosuccinea (28) 5.5 17.83* - 4.5
Tryptophan(TRP) 0.1220.002 182 A. cornea var. Li. 243 868 7894 0.91
Cysteine (CYS) 0.0920.002 1.43 (our study)

Values are expressed as the mean + S.E of three independent determi-
nations on dry weight basis

* means the nitrogen factor used for crude protein calculation was
6.25, replaced the original factor 4.38.
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Table 6. Free amino acid contents of 4. cornea var. Li. , 4. pol-
yticha and A. fuscosuccinea.

Detected free Amino A .cornea  A. polyticha A
acids (g/100g) var. Li. (26) fuscosuccinea

(our study) (28)
Aspartic acid (ASP)  0.76x0.007 1.12 0.06
Threonine (THR) 0.41+0.009 0.63 0.16
Serine (SER) 0.41x0.006 0.57 0.16
Glutamic acid (GLU) 0.87+0.006 1.28 0.16
Glycine (GLY) 0.34+0.006 0.52 0.02
Alanine (ALA) 0.52+0.003 0.80 0.04
Valine(VAL) 0.37+0.004 0.62 0.03
Methionine (MET)  0.03+0.002 0.64 -
Isoleucine (ILE) 0.20+0.007 0.43 0.03
Leucine (LEU) 0.53+0.008 0.84 -
Tyrosine (TYR) 0.20+0.009 0.33 0.06
Phenylalanine (PHE) 0.33+0.013 0.57 0.02
Lysine (LYS) 0.41+0.007 0.61 -
Histidine (HIS) 0.16+0.003 0.26 -
Arginine (ARG) 0.39 +0.004 0.67 0.08
Proline (PRO) 0.36+0.007 0.55 -
Tryptophan(TRP) 0.12+0.002 0.13 0.01
Cysteine (CYS) 0.09+0.002 0.07 -
Discussion

The A. cornea var. Li. white strain is enormously
preferred by consumers in China for their white colour
and flavour with their nutritional and pharmaceutical
characters. As in (29), the chemical composition of
edible mushrooms defines their nutritional value and
sensory properties. Therefore, its timely needed to ana-
lyze the nutritional compositions of 4. cornea var. Li.
which have the benefits of making healthy food deci-
sions and maintaining healthy weights for consumers,
food production industries, medicines, and research
based fields.

The nutrition compositions of mushroom are eas-
ily influenced by the growing substrate and environ-
ment (30,31,32,33). In our study, Oak sawdust was
used as the main substrate. The nutrient values of
mushroom can be different regarding to their substrate.

The A. polyticha (26, 27) (Table 5) shown more
similar amounts of ash content with A. cornea var. Li.,

although 4. fuscosuccinea (28) contain it fairly high.

Auricularia species generally rich in fiber than other
cultivated mushroom species such as Agaricus bisporus,
Tremella fuciformis (19). According to (2), more than
50% of fiber content has been reported in 4. auricula-
Judae. Total dietary fiber of this study showed (78.94
+ 0.64 g) higher value than A. polyticha (26) (24.82
g) (Table 5). Auricularia species produce two kinds of
-D-glucans, acidic hetero types polysaccharides (4),
A. cornea var. Li. also has been reported to contain
several types of polysaccharides (13) and these non-
starchy polysaccharides could be a higher source of
dietary fiber which was observed in 4. cornea var. Li..
Fiber is often mentioning to as the seventh nutrient
and mainly consists of cellulose, hemicellulose, and
lignin (34). They have the ability to promote intestinal
absorption and digestion, medicate constipation (19),
lowering blood sugar, prevents circulatory and intesti-
nal cancer (35). Therefore, intake of A4. cornea var. Li.
with high level of fiber has great impacts on healthy
diets.

Our study indicates that, protein value of 4. cornea
var. Li. was slightly higher than 4. polyticha(27), while
it’s slightly lower than 4. polyticha (26) and deviated
from A. fuscosuccinea (28) (Table 5). A. cornea var. Li.
showed the values in between values among the white
strains. Eighteen amino acids were identified in this
study. All the detected amino acids of 4. cornea var. Li.
values were higher than 4. fuscosuccinea (28). Compo-
sitions of amino acid was consistent with the previous
study of 4. polyticha (26) with some quantity differ-
ences. As reported in (36,37) about edible mushrooms,
A. cornea var. Li. is also especially rich in glutamic
acid (0.87 g) and considerable amount of aspartic acid
(0.76 g). Glutamic acid recorded more than 13% of the
total detected amino acid contents. It is well known
the glutamic acid contribute to the flavour properties
of mushroom (38) could be associated with desires fla-
vour of A. cornea var. Li.. Sulphur-containing amino
acids are typically lacking in mushrooms (39,40). The
A. cornea var. Li. found to be a good source of pro-
tein with includes all of the nine essential amino acids
among the other white strains of Auricularia.

In our study, 4. cornea var. Li. contains lower fat
value (0.91 g) than 4. fuscosuccinea (4.5 g) (28) and
higher value than 4. polyticha (27) (0.45 g) (Table 3).

Mushrooms are low in fat which have been recom-
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mended as ideal vegetable for the fatness (30). Hence, 4.
cornea var. Li has low fat value, is advisable for treating
cardiovascular, hypo cholesterol and obesity related dis-
eases. Linoleic acid recorded more than 43% of total de-
tected fatty acids. Linoleic acid is an essential fatty acid
to mammals; therefore, could be supplied by 4. cornea
var. Li.. Unsaturated fatty acids are probable forerunner
flavour compound source in fungi, these fatty acids are
the precursor of 1-octen-3-ol, recognized as the alcohol
of fungi, which is the primary aromatic compound in
most fungi (38). Hence, the linoleic acid in 4. cornea var.
Li. could be narrowly related to their preferred flavour.

A. cornea wvar. Li. analyzed in the present study
appeared to be rich in minerals; especially, potassium,
magnesium, calcium, sodium, zinc and iron (Table 2).
Minerals are necessary for metabolic reactions, ruling
of water and ions balance, strong bone formation which
relates with calcium, coordination of nerve impulses
particularly sodium, helping to control blood pressure
and maintain muscle and nerve functions specially po-
tassium (41) and supports curing iron-deficiency ane-
mia conditions by iron (42, 43).

Conclusion

A. cornea var. Li was found to be a rich sources of
dietary fiber, proteins, minerals with having low fat val-
ue. Even though consumers prefer the flavour, taste and
medicinal properties, they have enriched with nutrition-
al contents which making them in well-balanced diets.
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