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ABSTRACT: Objective To develop a nutritional beverage rich in Auricularia auricula polysaccharide and
polypeptide, explore its biological activity in health care. Methods Polysaccharides and polypeptide were extracted

from high-quality Auricularia auricula by enzymatic hydrolysis. The regulation of blood pressure and antioxidant
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activity were evaluated by in vitro experiments, and the content was determined. With sensory evaluation as the key
index, the best formula was finally determined by screening sweeteners, sour agents and stabilizers. Results The
optimum formula was as follows: The addition amount of Auricularia auricular polypeptide extract was 0.1 %, the
addition amount of Auricularia auricular polysaccharide extract was 0.5%, the addition amount of citric acid was
0.04%, the addition amount of sucrose was 6%, the polysaccharide content was 528.1 mg/100 mL, the polypeptide
content was 177.9 mg/100 mL, and the angiotensin converting enzyme (ACE) inhibition rate was (58.614+0.72)%. The
scavenging rate of 1,1-diphenyl-2-picrylhydrazyl (DPPH) was (68.22+1.06)%, the scavenging ability of hydroxyl radical
was (70.31+0.68)%, and the scavenging ability of superoxide anion was (61.70+£0.37)%, which indicated that the
beverage had good health care effect in regulating blood pressure, blood glucose and antioxidant. Conclusion The
beverage not only retains the traditional health benefits of Auricularia auricula, but also optimizes the taste through
scientific matching and advanced processing technology to obtain higher content of polysaccharides and peptides. The
verification results of its biological activity provide a scientific basis for the commercial production of Auricularia
auricula beverage in the field of health care.
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(600000 U/g)(Fg T 4 fHAETHE A W RL AT BRTTAT A w); 5E5R
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Fig.l Preparation process of black Auricularia auricula beverage
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B4 0.5 mL YR . 6 mmol/L AY/KAFER £ VA TR
L% 6 mmol/L MBRER LRI, F/MIREGE, FHNA 0.5 mL
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Table 1 Sensory evaluation of Auricularia auricula beverage
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Table 2 Factor level table of orthogonal experimental

SES
¥ ACRAHZ M BORAH ZHHE  Ciriem  DORERE
ORIy % ORI % BRI )% R )%
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3 0.3 0.6 0.06 6
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Fig.2 Effects of 5 kinds of proteases on ACE inhibition rate and
degree of hydrolysis
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Fig.3 Effects of 6 kinds of enzymes on polysaccharide yield
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Fig.4 Single factor test of the best formula of Auricularia auricula beverage
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IS BB PEAT-F- 2 7 DR, TS0 RS I PF 23 WA
Wi T B, X AT RE T REE RO N, T TR 4R

B A B 136 Ay, ELENROREE, ANRFE AN F AR
FRRE A7, SORERR N TE 4% s FLAs it
2.4 ERRE

R E BARB R AR Ty, 7ELL B R R

SEnh BT 4 PIER 3 K BIE SR, B R KOKF L
2, IERIKEEAIARILE 3.
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Table 3 Results table of orthogonal test

RIS AGRARHZAGRBURAS IR/ %  BGRARHZEHEBURAS IR/ %  CATBERRENING)/%  DERSIE) Y%  BEW
1 1 1 1 1 78
2 1 2 2 2 92
3 1 3 3 3 86
4 2 1 2 3 70
5 2 2 3 1 76
6 2 3 1 2 68
7 3 1 3 2 65
8 3 2 1 3 85
9 3 3 2 1 82

K, 256 213 225 236
K, 214 253 244 228
K; 235 236 227 241
ki 85.3 71.0 75.0 78.7
k 71.3 84.3 81.3 76.0
ks 78.3 78.7 75.7 80.3
R 21 40 19 13
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0.04%, TEEFEEIUSIIE N 6%, 353 B AHAR M EIRIKE,
By 5], HRBRAREMARER, DB, MRETEHE,
Bar,

1 T IE S S5 AR i ey RANTE B3k 9 AN, ik
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BOR AR S BT B 2 8 (70.3140.68)% . X —Z5 RFEM, %
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IR AE ARSI BT P A BOR
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N
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i

20+

DPPH [ i3 FH A A AT
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Fig.5 Results of antioxidant capacity of Auricularia
auricula beverage

2.6 EAREIRGHIBHRIERS
2.6.1 REAF

A BB O R SRR A, BORIRTETE R,
MR IS B, SRR N TE SRR RIS TR, s,
TCUVE . BELE )24

2,62 SHEA SRS ZNE

BURHAR S 245 528.1 mg/100 mL, Zk&
7 177.9 mg/100 mL.,
263 HBELHHNL

AR 4R ] A U 1 TR 8 A B i, SRR K
BV RSB R 36.71 CFU/mL, 446 FH 5% B Z L I FRifE
(/MF%F 100 CFU/mL).
2.6.4 KIHEAEME

AR A 1 A ME 1) K B B o v, SRR ELER M
WK R AR A s, ARG A O B FE AR E (D T 5
F 3 MPN/100 mL).

3 WHit5ER

W FRORH B AR IR, BT MR FH I RS
HBARFDUE PRI M, TR SR, %R fET
2l (BAEZKARBUR RN 0.1%, SEAH 2P
WA HR 0.5%, FrEMEINEN 0.04%, RSN
6%)JHIL, #ERE, R, W ERER, NERRRRE, BE
PEA R B B AR S o B E, ik BAE £
Wi Z R RBARE R EENEYERYIRZ —, ST
7 528.1 mg/100 mL, ZIK&HHK 177.9 mg/100 mL. HTif
ACE M5 & Rz, Ha 58 XK E RS
YRR RINE . S . S IIREI S RIE A, BLE A 21
B RARNKIR D) ACE # A (AR i e 1)
BOR, AP 2K ACE #1228 (58.61+0.72)%, {441
VESE A BT f T R MER . A U S 8em i
M EMERRER, @ iEREREA TP EY ST
HIFeE Pk, DR NI, DT AT B X 351 577 52 95 1 2 10 ik
B A AR S I . %K DPPH B HR 3 BR R
(68.22+1.06)%, F2HE H HHEE I FRAE J1 4 (70.3140.68)%, i
A A B T IEERAE 1 (61.70£0.37)%, FMBZk M TET R AL
D7 T EA BT I PR o 3% 2k e IS SRR B A A% G il
AL —FCY, BE— IR T SR A 2 R (R
AR N R (B R IT S R A — e i, AT
Sy AW AN A 06 P A T R RS . Bl T Tt
TERRIRER H TN, & S RIANE MR IR o B B
G 77. BOAR, RS R AL A 7 A R B B AR EL A Y
FHRIE R, SEBLA TR e S HE 28088 B U

JUE BCRR B A A AR B 25 b, B R4
KT, A A — S Ry BV A Rr i el B, fdn, 7
PEGS AR a] Re s AR A RIS A, R S AR T
H AR I B T 1 — 2P . R IE RIES, DAPEAS K
S AESE R T A SREERCR I et . ARSI AW TE %
TP, RERAN T BT Z R 2 E AR N
W, A B AR AL, DA SR (R R Mk AT & 2 At
LR AR



557 L

FFOF, & BARRZHE . ZE TR AT SR BT RERT T

179

SE

[1

—

[2

—

3

=

(4]

[5

=

(6]

(7]

(8]

[9

—

[10]

Wik, HIENE, TR, 55 BAREIEPER R R A T
PEIE]. PESEE, 2024, 44(6): 21-26.

YANG JR, LI YH, ZHANG L, et al. Research progress on active
ingredients of Auricularia auricula and its application in food [J]. Chinese
Fruit and Vegetable, 2024, 44(6): 21-26.

SR, BRI, DRI, S PRORE WA SRIBOK S R IS EE A
HERRD]. BT RHE, 2024, 40(3): 22-26.

LI G SHAO L, WU RP, ef al. Research progress on extraction and
immune regulatory activity of polysaccharides from black fungus [J].
Light Industry Technology, 2024, 40(3): 22-26.

LIN J, LIAO Y, YANG S, et al. Identification a novel Ganoderma FIP
gene from Ganoderma capense and its functional expression in Pichia
pastoris [J]. World Journal of Microbiology and Biotechnology, 2024,
40(2): 69.

YT RS, SR, i, . RAHRORIIT M
2024, 31(2): 127-134.

] 'R,

YAO XG, GUO Y, HAN C, et al. Research progress of Auricularia
auricula melanin [J]. Journal of Edible Fungi, 2024, 31(2): 127-134.
I, HAR, M. HPLC VR0 BARE AR KPR 5[]

FOlFLE, 2018, 46(32): 173-174, 181.

TR

ZHENG X, ZHENG CY, WU T. Determination of adenosine and uridine
in Auricularia auricula by HPLC [J]. Anhui Agricultural Science, 2018,
46(32): 173-174, 181.

B, BE, B, % BAREMIBERHE
[E 4 2m 41, 2024, 40(2): 143-51.

JE B HEHIIHT[I].

LI BW, MAO X, JIANG W, ef al. Research progress and trend analysis on
the hypoglycemic effect of Auricularia auricula [J]. Chinese Journal of
Agronomy, 2024, 40(2): 143-51.

WANG J, MA Z, WANG C, et al. Melanin in Auricularia auricula:
Biosynthesis, production, physicochemical characterization, biological
functions, and applications [J]. Food Science & Biotechnology, 2024,
33(8): 1751-1758.

LI B, WANG S, LI F, et al. Construction, characterization, and in vitro
hypolipidemic activity of Auricularia auricula-judae soluble dietary
fiber-phenol complexes [J]. Food Bioscience, 2024, 58: 103657.

YU XT, XING SH, TAN MQ. Green synthesis of Zn*" nanocarriers from
Auricularia auricula fermentation broth with excellent antioxidant activity [J].
Food Chemistry, 2024, 442: 138386.

ik, B, MER, % BARH S Bl K AE YIS R Tt
A 2 E AR
j.-microbiol.china.240673

[J/OL]. 1-32. [2025-03-09]. https://doi.org/10.13344/

MA S, LUO XQ, HUANG XX, et al. Research progress on isolation,
purification and bioactivity of Auricularia auricula polysaccharide [J/OL].

Microbiology ~ China, 1-32. [2025-03-09]. https://doi.org/10.13344/

(1]

[12

[13]

=
B

[15

(16

[7

(18]

[19

[20

j.microbiol.china.240673

T st, skaBF, WA, & GHESHEYE RN 0] B,
2024, 46(4): 1-5, 9.

MA CG, ZHANG ZX, FENG J, et al. Study on the activity and application of
polysaccharides from edible fungi [J]. Edible Fungi, 2024, 46(4): 1-5, 9.
WA, SREE, XT3, BARHME IR RIRET]. A&7 T,
2024(15): 91-93.

YANG YN, ZHANG SQ, LIU YJ. Nutritional components and functions
of Auricularia auricula [J]. Agricultural Products Processing, 2024(15):
91-93.

PERERA N, YANG FL, CHIU HW, et al. Phagocytosis enhancement,
endotoxin tolerance, and signal mechanisms of immunologically active
glucuronoxylomannan from Auricularia auricula-judae [J]. International
Journal of Biological Macromolecules, 2020, 165: 495-505.

WR, XRAR, TKETe. BARHE Z MO 2 KR FILHI[]
FEAL, 2019, 3(6): 694-699.

HUANG D, LIU ZD, ZHANG YL. Extraction method and antitumor
mechanism of Auricularia auricula polysaccharide [J]. Plateau Agriculture,
2019, 3(6): 694-699.

KHASKHELI GS, ZHENG W, SHEIKH AS, et al. Characterization of
Auricularia auricula polysaccharides and its antioxidant properties in
fresh and pickled product [J]. International Journal of Biological
Macromolecules, 2015, 81: 387-395.

SRAERE, XSCH, W5, . FRARHE RH R m Rk &R BRI
REANRE BRER A ). R 24, 2021, 21(9): 89-101.
ZHANG YT, ZHAO WY, XIE BZ, et al. Effects of Auricularia auricula
and its polysaccharide on reducing blood lipids and regulating intestinal
flora in rats fed with high-fat diet [J]. Chinese Journal of Food Science,
2021, 21(9): 89-101.

FIRde, skTar, T8, 5 BAREZHEEREUN B RARSMUEE T
WEZE[I]. Eih TR, 2013, 34(9): 238-241.

WANG CL, ZHANG ZQ, WANG M, et al. Extraction, separation and in
vitro anticoagulant effect of Auricularia auricula polysaccharide [J]. Food
Industry Science and Technology, 2013, 34(9): 238-241.

LU A, YU M, SHEN M, et al. Preparation of the Auricularia auricular
polysaccharides simulated hydrolysates and their hypoglycaemic effect [J].
International  Journal of Biological Macromolecules, 2018, 106:
1139-1145.

RN, Tom, U, A BARE MR SN K PM, s 255 K BUl
B ]
LI SY, SHEN N, DAI J, et al. Antagonistic effects of polysaccharides from

15 Sg g, 2020, 37(3): 219-221, 283.

Auricularia auricula on lung injury in rats exposed to passive smoking and
PM, 5 [J]. Journal of Environment and Health, 2020, 37(3): 219-221, 283.
A BRARHEZHERERI . S5 R IG HEIREDT D). Fif:
TR, 2020.

IR

ZHUANG W. Extraction, structural analysis, and functional activity of



180

B 24 iR AR I 2 4l

%16 &

[22]

(23]

[24]

[25]

[26]

polysaccharides from Auricularia auricula [D]. Shanghai: East China
University of Science and Technology, 2020.

JERE, JEk, B, A% PRORH Z M AN R 2 AR S v MRS ].
£ iR, 2020, 45(2): 205-210.

ZHUANG W, QU M, ZHAO D, et al. Study on the structural composition
and immune activity of polysaccharides from Auricularia auricula [J].
Food Science and Technology, 2020, 45(2): 205-210.

XUFE, Wi, SRR, AE. AR AR E M 1 BUREIR N LA R U
TERIREZEN]. £ Tolk L, 2024, 45(18): 334-343.

LIU S, QU M, QI X, et al. Study on hypoglycemic effect of irradiated
selenium enriched auricularia polysaccharide on type 1 diabetes mice [J].
Food Industry Science and Technology, 2024, 45(18): 334-343.

MRAEF), FIRRK, Apcth, 4. BARHBERIEE. m IRk 5l
F[I). 25, 2021, 29(5): 380-387.

CHEN XL, ZHOU TT, LI QW, et al. Current situation and trend of the
nutritional function and product development of Auricularia auricula [J].
Edible and Medicinal Fungi, 2021, 29(5): 380-387.

P, R, dfLeR, S5, BARH 2O AR RS S A R AT A o e
NefEFT]. &dhRl, 2022, 43(3): 106-113.

TAO J, TANG C, MENG FQ, et al. The lipid-lowering effect of
Auricularia auricula peptides on palmitic acid-induced fatty liver cells [J].
Food Science, 2022, 43(3): 106-113.

EIDy, HEAE, HU, AE SRR A S YOR RGBT R BRI
SAMTEPETFN ). B A BT RIAE R, 2022, 13(9): 2972-2980.
YAN SF, BAO YH, XIAO M, et al. Development of Lycium ruthenicum
Murr. and R.SetatexR.Rugosa compound beverage and evaluation of its
quality and antioxidant activity [J]. Journal of Food Safety & Quality,
2022, 13(9): 2972-2980.

TRE, DR, AT ARE R R | 18 R HE AT, b
e, 2024(22): 109-115.

[27]

[28]

[29]

[30]

[31]

MENG QZ, MA DJ. Current situation, problems and countermeasures of
Auricularia auricula industry development in Baishan City [J]. Northern
Horticulture, 2024(22): 109-115.

NS, R SR I B Al | S5 R SRAE KA S BT (D).
bR ML AR RE, 2024

HU P. Isolation, purification, structural characterization and bioactivity of
polysaccharides and proteins from Ganoderma lucidum buds [D]. Jilin:
Jilin Institute of Chemical Technology, 2024.

Tt IGE, £, S mpm R AR E A BRI L]
ik, 2021, 42(2): 129-134.

MENG Q, NA ZG, WANG X, et al. Optimization of protein extraction
process from Auricularia auricula using response surface methodology [J].
The Food Industry, 2021, 42(2): 129-134.

WgE, XU, IR, 55 RN 8 R 2 RS
TEHERFSEI]. & AR, 2022, 43(6): 150-157.

YANG H, LIU XX, SU HR, ef al. Optimization of extraction process and
agglutination activity of Moringa oleifera lam protein by response surface
methodology [J]. Food Industry Science and Technology, 2022, 43(6):
150-157.

YANG YJ, HE HY, WANG FZ, et al. Transport of angiotensin converting
enzyme and renin dual inhibitory peptides LY, RALP and TF across
Caco-2 cell monolayers [J]. Journal of Functional Foods, 2017, 35:
303-314.

X, BHOR, B2, S REEFRORMEDIRE R SN LA AR [I].
i 450, 2021(18): 71-72.

LIU J, PIAN YB, YANG J, et al. Research status of nutritional and health
functions and food processing of Auricularia auricula [J]. China Food

Safety Magazine, 2021(18): 71-72.

FAEGEE, AT ShuRir)





