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Abstract; Edible and medicinal fungi are rich in various nutrients
and active ingredients, and functional raw materials with stable
quality and controllable yield can be obtained by liquid
fermentation technology. This paper summarizes the application
status of liquid fermentation technology of edible and medicinal
fungi and the related regulations of liquid fermentation products
of edible and medicinal fungi in food industry. With the

improvement of regulations and popularization of liquid

{ermentation of edible and medicinal fungi in food industry, it is
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expected to have a bright future for related products development.
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Table 1  Application of liquid fermentation products
of edible and medicinal fungi
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Table 3 Domestic regulations on liquid fermentation products of edible and medicinal fungi
ES X KR R 2% ik
i TAHE 2013 4E55 1 5 TR SR A [43]
TAEHE 2014 4E55 10 5 iy 2 2 T [44]
PRAE R i T k[2001]84 = W P R R BR M B VR Y AR [48]
WA RS Paecilomyce hepiali . Hirsutella
hepiali .Ganoderma lucidum . Ganoderma
sinense . Ganoderma tsugae
B2 1k R g T/SHMHZQ 012—2022 REH 220 F g i R AT X [50]
RIS 7 ANl 22
T/CCCMHPIE 1.63—2021  AE 4 52 R4y Wi 1 098 0 6 00 0 22 A SR Iy o B 2 R R [51]
HEH R 2




&M | Vol.39, No.8

O H 25 4% A A b DA 22 T 5 L RORE B =0 RS 2 S 0
PEAR AR S 2 X B T A T BE R TR B IR T RE A 42 4
Tt B2 3 G ST AN . 24 R R I T 22 R R TR R
V14 A JE IR LA v R o L F) ) RE B ik AR 4 O S BE ST
T, e RATE LI EIE P AR 2 R L R
st TR 077 126 o 7 J 24 0 T 0 A0 A T ML R SR JEL B
X B 24 T B A A T TR B A A A SR R AT IR A
WEFEANAZ A - o 7 b 2 J 4R AT i 2 0L, LU X £ 24
TR A& e D RE R T M2 48 5 01 & . (I iE — 2542
Ji ELA S B2 6 BTSRG0T BT R Y D RE A R R
TF 5 VA BB R iR XK 90 B0 4 IR L R & R A 5%
AT R & 4 U Ar st B R 2 L i T aE
T 2 P B MR R W R A T B ras T 4R o O R R
7 [ B e DA B W O R B R AR
114 37 1 0 o

R 2 R A R 87 i Kk R i 2 IT R
i P ) RE T A R B A A S R — b R S A g
FE R L AR il B TURD 5% 7 (Rl O BB AR B2
A R e BT . BRI N R A T TR
2 P B G PR T R B9 7 i 2 LR e S 1 o L R R 2
A B FINEEAS TR S AL ™ W £ 24 T TR AR R I
2o AAAE LT T B R T AR 1 — 25 O T B A ol -t B
JHIAS Bl 0BT B A 0 25 A B R B TR A B R A5 T
B BT AR I E L E DT RS B R R
SRR A A [l AR W8 J2 A [) 3 2% 75 R 9 22 REAE 7 il

5% Uk

[1] WU F, ZHOU L W, YANG Z L, et al. Resource diversity of Chinese
macrofungi: Edible, medicinal and poisonous species [J]. Fungal
Diversity, 2019, 98(1): 1-76.

[2] T3, B e, B DR58. R WK IR 2 R BEDF T R (9], ol 13k
£, 2007, 37(3): 63-67.
XING Y, YANG X T, YANG Q Y. Recent advances in liquid
submerged fermentation for Ganoderma mushroom [J]. Industrial
Microbiology, 2007, 37(3): 63-67.

(3] i, F KA. £ T IR 2 S W HOR B N A 9] i oG AR ol B
2%, 2013, 41(8): 885-888.
GUO S, WANG H J. Submerged fermentation technology of edible
fungus and its application [J]. Journal of Shanxi Agricultural
Sciences, 2013, 41(8): 885-888.

(4] W WA SR v I C2) P LT R B RO ST 0 R (], Bk 2l
{2, 2007, 34(2): 327-331.
YOU M L. The food Chinese ( medicine) uses the fungus
fermentation engineering research progress[J]. Microbiology China,
2007, 34(2): 327-331.

[S]HSU T H, SHIAO L H, HSIEH C Y, et al. A comparison of the

chemical composition and bioactive ingredients of the Chinese

BB - ANAERGEABFRERRTEN AER

medicinal mushroom Dong Chong Xia Cao, its counterfeit and
mimic, and fermented mycelium of Cordyceps sinensis [J]. Food
Chemistry, 2022, 78(4): 463-469.

[6] XUHE D5, REPCIL, E4aHE, 5. F A R 55RO 22 7R 05 1 0

S EEEL[T). & B 24, 2021, 28(4): 20-26.
LIU Y F, TANG Q J, WANG J Y, et al. Comparison of bioactive
components in fruiting body and fermented mycelium of
Ganoderma leucocontextum [J]. Acta Edulis Fungi, 2021, 28 (4):
20-26.

(7] R Wesk, W3, KRENM, 45 REWL KT =R EY
HO A 1 U T B PRI ER (). B 24 41, 2020, 39(8): 1 551-1 558,
ZHU X L, YUE Y W, ZHANG J S, et al. NMR attribution and
bioactivity evaluation of a triterpene in mycelia of Ganoderma
lingzhi[J]. Mycosystema, 2020, 39(8): 1 551-1 558.

[8] RWESE. Sty 1 i S T~ 4 5 B U1 22 AR 1Ak % I8 PR 5 1 ]
[D]. M AN KR 958 T K2, 2014: 52-54.

WU X T. Molecular identification and liquid fermentation of
Tricholoma mongolicum and application of mycelium metabolite
[D]. Hohhot: Inner Mongolia University, 2014: 52-54.
[9] FF R BT 82 K I F ik B Th BB 14 £ W WP 9T (D] K A&: 3
PR 2, 2013,
FU T Y. Study of Morchella esculenta functional food based on the
submerged fermentation[D]. Changchun: Jilin University, 2013.
[10] 5 X35, £ Th, BT R A RIS 2F 4 7 66 11 1Y BF
[0 12 5Bk, 2009, 30(2): 275-278.
WEI'Y F, WANG L S, QIN F Z. Development of Ganoderma
lucidum-fermented instant food with high-quality dietary fiber[J].
Food Science, 2009, 30(2): 275-278.

(1] e, RZBRAZL N & ML AR & R BFLL R L A0
[D]. AL WiV Tk K 2%, 2013: 34-43.
GAO J J. Study on the mixed fermentation technics of blace tea by
Ganoderma lucidum Monascus and Kombucha [D]. Hangzhou:
Zhejiang University of Technology, 2013: 34-43.

[12] 5K 0b, F 4R, B 5. Ok 20 R A% K9 64 BF ) (9], & Dl
2018, 39(12): 92-95.
ZHANG S, WANG J, CHENG H. Development of fermented
glutinous rice wine with Ganoderma lucidum mycelia[J]. The Food
Industry, 2018, 39(12): 92-95.

[13] 45 £x iy 199 5 48 1% B - dmc BT {2 BE W ¥ 4% 0 5 £1 [EB/OL].
(2019-02-27 ) [ 2023-03-27 ].
articles/19262.

https://www. foodaily. com/
Foodaily. The magic of mushrooms: Why the latest health fashion
is polular [EB/OL]. (2019-02-27) [2023-03-27]. https://www.
foodaily.com/articles/19262.
[14] F450R%, T 5M, BRI, 5. R2 0 2 R A il & 1% 7L K R
H BRI 7. 4= N L, 2018(9): 6-8, 12.
RAN J S, WANG H C, CHEN J Z, et al. Preparation of fermented

milk beverage from Ganoderma lucidum mycelia and Ginkgo

biloba leaves[J]. Farm Products Processing, 2018(9): 6-8, 12.

231



232

W54 #F MARKET ANALYSIS

(15] . R 2 & WS B0 i 4608 B 5 AL ORI L 2 3 58 [D].
B R K, 2022: 23-42.
YANG Q Q. Study on the preparation technology for a new type of
snow pear beverage from Ganoderma lucidum fermented snow
pear juice [D]. Taian: Shandong Agricultural University, 2022:
23-42.

(16] i VLS, fry 8, 2= F2 07 . 0 o 0 %k 45 J8 B 1 it 52 M 5 55 SR AP AE
[ eyl 2, 2021€6): 123-128.
MENG J L, HE D, LI C X. Tolerance and enrichment
characteristics of Cordyceps militaris to metal zinc[J]. Northern
Horticulture, 2021(6): 123-128.

[17] ek, B0, LA, 25, A2 o R 0F o 0E R (0], B
O fh, 2022, 28€13): 29-33.
LU X Y, ZHAO W W, KONG X H, et al. The latest research
progress on selenium-enriched edible fungi[J]. Modern Food, 2022,
28(13): 29-33.

(18] E 5, TRILAR, 70 i i, 55, 10 R 5 WA B 97 1 22 00 W BE AR )
WL 9] H [ AR 24 4T, 2015, 31(28): 85-88.
WANG H, ZHANG Q L, ZUO ] J, et al. Study on zinc-rich ability
of Hyphae of Pleurotus nebrodensis in submerged culture [J].
Chinese Agricultural Science Bulletin, 2015, 31(28): 85-88.

(19] #heb ¥, DU, FEIHEAF, 5. & 06 R 2 2 A8 LY by 09 BF 1 (1],
o 7L Tk, 2003(2): 15-18.
SUN Z T, WANG H Z, YAN Y C, et al. Study on technology of
functional powered milk made from seenriched Ganoderma
lucidum mycelia[J]. China Dairy Industry, 2003(2): 15-18.

[20] ARG HE, F B, SR M. & dUE A B H: T 22 (R i F 9 3 R (D).
BHL R IT & 5 25, 2008, 18(29): 98-99, 102.
SONG Y Q, WANG L, GUO S P. Research progress of Cordyceps
Sinensis sall and its SCI-TECH Information
Development & Economy, 2008, 18(29): 98-99, 102.

[21] AT JE AR HE R I B RN e 282 1 1 4 (D). F R Ll AR o
1% 25 K 2%, 2015: 32-42.

mycelia [J].

WANG H. Study on liquid fermentation of Agaricus blazei murill
and preparation of protecting liver capsule[D]. Jinan: Shandong
University of Traditional Chinese Medicine, 2015: 32-42.

[22] SR, A= AL, Wi, 55, HERR LA 2 0 U RO S SRR de g 2R
M BFSE[). £ & 5P, 2011, 27(4): 133-135.
LU Y, LI J G, MENG N, et al. Effect of Inonotus obliquus
polysaccharide on preservation of apple[J]. Food & Machinery,
2011, 27(4): 133-135.

[23] AR SCH, £, sk 242, 55, ML 20 X B 35 0 0 A 0 A J5T A
WA ], R85 0T, 2021, 21(9): 7-12, 20.
DENG W J, QIAN L, ZHANG J, et al. Effects of Tremella
fuciformis polysaccharides on Penaeus vannamei qualities during
storage[J]. Storage and Process, 2021, 21(9): 7-12, 20.

(247 PRI 2R S P A £ 85 77 %5 CN201710852249.9[P]. 2017-12-15.
SUN Y G. Fresh meat preservation method: CN201710852249.9[P].
2017-12-15.

B 262 81 | 2023 £ 8 A | RS

[25] SUN L B, ZHANG Z Y, XIN G, et al. Advances in umami taste
and aroma of edible mushrooms[J]. Trends in Food Science &
Technology. 2020, 96: 176-187.

[26] JinT &, J& EHE, 2 DL 2 A B FR O % 2 N EL D). B
dh ol 2017, 38€10): 228-231.

GU K F, ZHOU C Y, LI X B. Nutritive and medicinal value edible
fungi[J]. The Food Industry, 2017, 38(10): 228-231.

[27] KIM K, CHOI B, LEE 1, et al. Bioproduction of mushroom
mycelium of Agaricus bisporus by commercial submerged
fermentation for the production of meat analogue[J]. Journal of the
Science of Food and Agriculture, 2011, 91(9): 1 561-1 568.

(28] 5= A, Mz, ARAE P, 5. P AR B R 8 1 S DRl % ) A8

T 5 16 O 37 B R B A (D). A R R A R, 2022, 44 (D)
22-25.
YUANH M, LIN J M, ZOU J R, et al. Effects of Hirsutella
sinensis as feed additive for Penaeus vannamei[J]. Fujian Journal
of Animal Husbandry and Veterinary medicine, 2022, 44 (1):
22-25.

[29] FF: Uiy . A4 FL B & 19 7 W 6 SPF I A= 4K Y RE 1 00 1 B 1Y
S (D). S 7 b TR K2, 2020 10-26.

REN S M. Effect of inonotus obliquus fermentation products on
growth and immune performance in SPF Duck[D]. Handan: Hebei
University of Engineering, 2020: 10-26.

[30] DERMIKI M, PHANPHENSOPHON N, MOTTRAM D S, et al.
Contributions of non-volatile and volatile compounds to the
umami taste and overall flavour of shiitake mushroom extracts and
their application as flavour enhancers in cooked minced meat[J].
Food Chemistry, 2013, 141(1): 77-83.

[31] RATHORE H, PRASAD S, KAPRI M, et al. Medicinal importance
of mushroom mycelium: Mechanisms and applications[J]. Journal
of Functional Foods, 2019, 56: 182-193.

[32] ULZIIJARGAL E, YANG J H, LIN L Y, et al. Quality of bread
supplemented with mushroom mycelia[J]. Food Chemistry, 2013,
138(1): 70-76.

B3] & H M M. 1242650 SR B & FIR K H Bk 8 25 1E

Pt — 3% 42 b 1Y 3 iy [EB/OL]. (2020-06-23) [2023-03-27].
https://www.foodaily.com/articles/22826.
Foodaily. The magic of mushrooms: Taking $ 120 million, favored
by Tyson & Carlyle, mushrooms are setting a tongue-in-cheek
revolution [EB/OL]. (2020-06-23) [2023-03-27]. https:/www.
foodaily.com/articles/22826.

[34] JRBRAS, BN, SOIEME, 5. 10 MR IA B2 K 187 B BT 5 3 g
[7]. £ 22 42 R A U A 4R, 2016, 7(2): 645-650.

SUY W, LU P, GUO Q Q, et al. Progress in edible fungus by
submerged fermentation[J]. Journal of Food Safety and Quality,
2016, 7(2): 645-650.

[35] BAKRATSAS G, POLYDERA A, KATAPODIS P, et al. Recent

their

trends in submerged cultivation of mushrooms and

application as a source of nutraceuticals and food additives[J].



&M | Vol.39, No.8

Future Foods, 2021, 4: 100086.

[36] =¥, £ T, A, 5. Ak A B BT FEIT & I8 (] & 5 WF
JE5FF &, 2021, 42(9): 183-190.

YUAN B, WANG W, ZHANG J M, et al. Artificial meat and its
research and development progress [J]. Food Research and
Development, 2021, 42(9): 183-190.

(371 S dcthy, Aok, EHENS, S5, B 4R O B0 T £ JRURL
1t 17 90 1 P9 1 BEAR 4347 (0], BAR R, 2020017): 13-15, 18,
ZHANG C M, YANG B, WANG Y J, et al. Domestic and
international status of novel food approval of edible fungi and
their extracts[J]. Modern Food, 2020(17): 13-15, 18.

[38] Food Standards Australia New Zealand. Natural glycolipids as a
preservative in non-alcoholic beverages: Application A1180[S/OL].
(2020-12-15) [2022-11-25]. https://www. foodstandards. gov. au/
code/applications/Documents/A1180% 20Approval% 20Report.pdf.

[39] The European Commission. Commission Implementing Regulation
(EU) 2017/2470[S/OL]. (2017-12-20) [2022-10-10]. https://eur-lex.
europa.eu/eli/reg_impl/2017/2470/0j.

[40] US Food and Drug Administration. Beta glucans derived from
Ganoderma lucidum mycelium: GRN No.413[S/OL]. (2012-01-11)
[2020-06-10]. https://www. accessdata. fda. gov/scripts/fdcc/index.
cfm? set= GRASNotices&id= 413.

[41] 5 A AR AR & 2 02 B 1 OB 22 A 1k o A 4 B

e BEE AN A H & 244 15 [S/OL]. (2013-10-01)
[ 2022-10-09 ].  http://www. nhc. gov. cn/fzs/s3576/201307/
34de96581cfc4751be3bc83870360472.shtml.
National health and family planning commission of the people’s
republic of China. Review management of safety on new food raw
material: 1st order in 2013 [S/OL]. (2013-10-01) [2022-10-09].
http://www. nhe. gov. cn/fzs/s3576/201307/
34de96581cfc4751be3bc83870360472.shtml.

[42] Fhr A R A0 T AR 0. O T St ofi 0 e A B R R

512009 4F 45 3 5 [EB/OL]. (2009-03-16) [2022-10-09]. http://
WWW. nhe. gov. cn/sps/s7891/200903/
3b1e7201d2924d94899ea6£896a7d765.shtml.
Ministry of Health of the People’s Republic of China.
Announcement on approval of Cordyceps militaris as new resource
food: 3 order in 2009[EB/OL]. (2009-03-16) [2022-10-09]. http:/
WWW. nhe. gov. cn/sps/s7891/200903/
3b1€7201d2924d94899¢a6f896a7d765.shtml.

[43] A N RGN A, SC TREMEZS AL S 7 o BE IR AT

i 2s 4 2013 4F 45 1 5 [EB/OL]. (2013-01-04) [2022-10-09].
http://www. nhe. gov. cn/sps/s7891/201301/
50191734cc56444b8c084f0d0468a690.shtml.
Ministry of Health of the People’'s Republic of China.
Announcement on approval of 7 new resource foods including tea
flowers: 1" order in 2003 [EB/OL]. (2013-01-04) [2022-10-09].
http://'www. nhe. gov. cn/sps/s7891/201301/
50191734cc56444b8c084f0d0468a690.shtml.

BENE - ANAERGABRFRERRTENAER

[44] [ K A AN RIAE T 2 01 22 R THUMESE S BEA5 6 FlOHT & fh

JFURHIR 23 452 2014 4E %5 10 5 [EB/OL]. (2014-05-30) [2022-10-
09 1 http://www. nhe. gov. cn/sps/s7890/201406/
8268613682e44b1cb2098e0b9¢9143d7.shtml.

National Health and Family Planning Commission. Announcement
on approval of 6 new food raw materials including tagatose: 10"
order in 2004[EB/OL]. (2014-05-30) [2022-10-09]. http://www.nhc.
gov. cn/sps/s7890/201406/8268613682e44b1cb2098e0b9c¢9143d7.

shtml.

[45] A1 2200, SR A8 £ T v PR Gk 2 B 2 DR 4 b 1o T 5 0T 2% (0],

T E & AT, 2015, 34C1): 4-6.

ZHOU S J, ZHANG X N. Health function of edible mushroom and
the development of health foods[J]. Edible Fungi of China, 2015,
34(1D): 4-6.

[46] BEFL. R AR £ R HE ST DLA ARk 25 RO R

JETJ7 3], s E B R 2y, 2020, 22(7): 1 124-1 129.
SA Y. Development trend of traditional Chinese medicine dietary
supplement from approval of Ganoderma dietary supplements[J].

Modern Chinese Medicine, 2020, 22(7): 1 124-1 129.

[47] HpA N RS0 TLAE 3. ¢ T 3k — 25 ML R it 1 o JO) A8

1938 J1: 2002 4F 5% 51 %5 [EB/OL]. (2002-03-11) [2022-10-09].
http://www. nhe. gov. cn/sps/s3593/200810/
bc239ea3d226449b86379f645dfd881d.shtml.

Ministry of Health of the People’s Republic of China. Notice on
further standarding the management of health food raw materials:
51% order in 2002[EB/OL]. (2002-03-11) [2022-10-09]. http://www.
nhc. gov. cn/sps/s3593/200810/bc239¢a3d226449b86379f645dfd881d.

shtml.

(48] H A A B LA [l T AR . O T B R S AN A AR S R R

SR LAY 1 2001 4E %5 84 5 [EB/OL]. (2001-03-23)
[ 2022-10-09 ]. http:/www. nhc. gov. cn/sps/s3585/200804/
8eafce69b178442eace396b7bc7bf8ef.shtml.

Ministry of Health of the People’s Republic of China. Notice on
the issuance of fungal and probiotic health food evaluation
regulations: 84" in 2001 [EB/OL]. (2001-03-23) [2022-10-09].
http://www. nhe. gov. cn/sps/s3585/200804/
8eafce69b178442eace396b7bc7bf8ef.shtml.

[49] [ ¢ TLA: (e 2, I R T M M A ). R T X385 45 9 T iy I

¥ Jr i BE A GE W S £ i SUJ2 Hh 24 61 1 W 5 B s AR Y
i A1 [ A5 R 020091311 5 [EB/OL]. (2019-11-25) [2022-
10-10 1. http://www. nhe. gov. cn/sps/s7885/202001/
lec2cca04146450d9b14acc2499d854f.shtml.
National Health Commission, State Administration for Marker
Regulation. Notice on carrying out the pilot work of medicine food
homology material management of 9 substances including
Codonopsis pilosula according the tradition: GuoWeiShiPinHan
311" in 2009[EB/OL]. (2019-11-25) [2022-10-10]. http://www.nhc.
gov.cn/sps/s7885/202001/1ec2cca04146450d9b14acc2499d854f.shtml.
(T4 % 240 7O

233



240

3% 5 # MARKET ANALYSIS

diabetic rats[J]. Journal of Beihua University (Natural Science),
2021, 22(3): 333-337.

[30] XM, A& Bk, TR IB I, 5. b 24 40 0 $t w2 1F i WF 5 ik
JEI]. BIp T EE 2y, 2013, 26(3): 389-391.

LIU Q, REN M L, ZHANG T J, et al. Research progress of anti-
aging function of Acanthopanax senticosus of traditional chinese
medicine[J]. Heilongjiang Medicine Journal, 2013, 26(3): 389-391.

[31] YAN W, ZHENG C, HE J, et al. Eleutheroside B; mediates its anti-
influenza activity through POLR2A and N-glycosylation [J].
International Journal of Molecular Medicine, 2018, 42(5): 2 776-
2 792.

[32] 5K, ALk, JF3CHT, S5 ) L0 4R IO 0 N K P A

i 55 A0 8 S 45 00 1) B 9 0. BRARF AR, 2018, 34(2):
44-52.
ZHANG Z, HUA H L, YIN W Z, et al. Protective effect of
Acanthopanax senticosus extract on the ultraviolet radiation injury
of human umbilical vein endothelial cells[J]. Modern Food Science
and Technology, 2018, 34(2): 44-52.

(331 WAEAN, T H AL, B E AR, S5, 3] 0 X 37 G e I £ 08 0 7

e AU (9], PHT B 2 B 22 4, 2021, 42(3): 32-36.
ZHAO R J, WANG Y H, ZHAO Z L, et al. Effect of Acanthopanax
senticosus on alcohol withdrawal anxiety and its relevant
mechanism[J]. Journal of Mudanjiang Medical University, 2021, 42
(3): 32-36.

[34] THUKLL, 2457 K, M 4K, 4. 00 1000 22 B4 1% PI3K/Akt/mTOR i

B B DR MR AT O (K 45 T[], A df Tl Bh4, 2022, 43C1D:
369-375.
DING J H, JIANG C Y, YANG L, et al. Ameliorative effect of
Acanathopanax senticosus polysaccharides on depressive behavior
in rats by regulating PI3K/Akt/mTOR pathway [J]. Science and
Technology of Food Industry, 2022, 43(11): 369-375.

[35] LI W, LUO Q, JIN L H. Acanthopanax senticosus extracts have a
protective effect on Drosophila gut immunity [J]. Journal of
Ethnopharmacology, 2013, 146(1): 257-263.

[36] B, FARTE, KA. HIANH B X744/ b B a5 % %
HetE [ R AN IR F mRNA 335 13 A [7]. 55 MR O K 2% 2%

B 262 81 | 2023 £ 8 A | RS

#, 2017, 39(3): 332-336.

ZHAO B, CHE D S, ZHANG H. Effects of eleutheroside B on
expression of tight junction protein and inflammatory cytokine
mRNA in small intestinal epithelial cells of piglets[J]. Journal of
Jilin Agricultural University, 2017, 39(3): 332-336.

[37] MIYAUCHI-WAKUDA S, KAGOTA S, MARUYAMA-FUMOTO
K, et al. Acanthopanax senticosus root extract exerts dual action
on mouse ileal smooth muscle function, leading to modulation of
gastrointestinal motility [J]. Biological and Pharmaceutical
Bulletinl, 2020, 43(5): 817-822.

[38] #iF I, ZEWE WL, fif AE, S5 R0 0 T SO /s B TR
JFA5L 03 ) D PV T 0], S 368 B2 2 BE 27 412, 2015, 40(4): 421-424.
DONG Q Q, Li X M, CHU F, et al. Protective effect of
Acanthopanax senticosus injection on the acute alcoholic hepatic
injury in mice[J]. Journal of Bengbu Medical College, 2015, 40(4):
421-424.

[39] 45 A, 4 T, 25 52 M. ) 1 R /0N R A R T AR A B A 1
M HLHIBTFE ], R 242, 2018, 16(9): 1 221-1 224,

YUE B, XU L, LT Y N. Protection mechanism of Aacanthopanax
senticosus saponin for alcoholic liver oxidative injury in mice[J].
Central South Pharmacy, 2018, 16(9): 1 221-1 224.

[40] 3K, TREN, 2552 006, ) 02 X = e I N BRI A £

PR R ER AR BL IR BT 5E (9], PR 255, 2018, 16(12): 1 725
1728.
YUE B, XU L, LI Y N. Protection and mitochondria mechanism of
Aacanthopanax senticosus saponins on high-fat diet induced fatty
liver in mice[J]. Central South Pharmacy, 2018, 16(12): 1 725
1728.

(417 E MG, 3K 55, 0 WI A, S50 00 S R O Sl RS M R ik
JHF9 K B, Treg/Th17 2 ThU/Th2 40 jfg 25 45 AR G 48 A ¥ 3%
Wi [J]. o 24 25 3 506 IR, 2019, 35(3): 66-70.

LU P, WU YY, BAI M X, et al. The effect of Acanthopanax
senticosus saponins on Treg/ Th17 cell imbalance, Thl/Th2 cell

in NAFLD rats [J]

Pharmacology and Clinics of Chinese Materia Medica, 2019, 35

(3): 66-70.

imbalance and related protein factor

(k3% 233 7O

[50] ¥ 1l B A7 X o/ Aol B 45 R 2R £ 7K By T/SHMHZQ
012—2022 [S/OL ]. (2022-06-15) [2022-10-10]. http://down.
foodmate.net/standard/sort/12/122331.html.
Shanghai Minhang District SME Association. Ganoderma lucidum
mycelium powder: T/SHMHZQ 012—2022 [S/OL]. (2022-06-15)
[2022-10-10]. http://down.foodmate.net/standard/sort/12/122331.html.

[51] v [ B 24 (7 fgk i 2 1 1R <. R BRI Wk R B B R I
R 420U : T/ICCCMHPIE 1.63—2021[S/OL]. (2021-11-09) [2022-
10-10]. http://down.foodmate.net/standard/sort/12/111872.html.
China chamber of commerce for import and export of medicines
and health products. Plant extract Hirsutella hepialib mycelium
extract: T/CCCMHPIE 1.63—2021[S/OL]. (2021-11-09) [2022-10-
10]. http://down.foodmate.net/standard/sort/12/111872.html.

[52] J4 B #s, 5845, EI R 3E, S WAL T S8 M 5 R U2 R 1 A 22 1K
BIRA M 0] B B4R, 2001, 8CD: 10-14.

ZHOU C Y, GUO Q, BAI Y Q, et al. Nutrition composition
analysis in fruitbodies and submerged cultivated mycelia of
Grifola frondosa[J]. ACTA Edulis Fungi, 2001, 8(1): 10-14.

[53] DUDEKULA U T, DORIYA K, DEVARAI S K. A critical review
on submerged production of mushroom and their bioactive
metabolites[J]. 3 Biotech, 2020, 10(8): 1-12.

[54] MAU J L. The umami taste of edible and medicinal mushrooms[J].
International Journal of Medicinal Mushrooms, 2005, 7 (1/2):
119-125.

[55] GONZALEZ A, CRUZ M, LOSOYA C, et al. Edible mushrooms
as a novel protein source for functional foods[J]. Food & Function,

2020, 11(9): 7 400-7 414.



