Hans Journal of Food and Nutrition Science & 5E R} 2, 2024, 13(1), 93-101 Hans )0
Published Online February 2024 in Hans. https://www.hanspub.org/journal/hjfns
https://doi.org/10.12677/hjfns.2024.131012

BEZRSABRALEFR R EAEZRZOR
BB

K, WER', Rt

VHE EAERROARAR, G b
SR AME R SRMEERY R, B &1t
SRR R, G ki

ks HiH: 20234F12A5H; FHABEM: 20244F2H9H; KA HM: 20244F2H19H

H E

EF1Z (Antrodia salmonea) N E R AT EW, ARASREBIEFIRBEFELZELERBBNR,
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Abstract

Antrodia salmonea (AS) is a type of fungus that is found only in Taiwan. By using liquid fermenta-
tion culture, large quantities of AS mycelium fermentation liquid powder can be produced. Cur-
rent research suggests that it has beneficial effects in fighting cancer, reducing inflammation, and
protecting the liver. It is highly suitable for use as an ingredient in healthy food products. This
study is the first to conduct a test on the oral toxicity of the liquid fermented mycelium powder
and its extract from AS. The alcohol extract (AS-E) was orally administered to Crl:CD1 (ICR) mice
at a maximum single dose of 3 ml/kg bw, while mycelium powder (AS) and AS-W were both admi-
nistered at a maximum single dose of 9 mg/kg bw. The mice were observed for 2 weeks. In addi-
tion, the extract was orally administered to Sprague-Dawley (SD) rats at a maximum single dose of
2000 mg/kg, and these rats were observed for 1 week to check for any potential toxic changes. The
results showed that no abnormalities were found in the ICR mice or SD rats during the tests. All
animals survived after being given AS, AS-W, AS-E, or the control solution, and no clinical symp-
toms were observed. The weight gain of each test substance treatment group was normal, with no
adverse reactions. Furthermore, the serum biochemical analysis did not reveal any relevant ab-
normalities. Macroscopic anatomical examination and histopathological examination were con-
ducted after the experiment, and no impairment related to the handling of the test substances was
found in any of the animals. Based on the above research and test results on the liquid fermenta-
tion mycelium powder and its extract, a 2-week oral acute toxicity test was conducted on ICR mice,
and the LDso of AS-E was found to be greater than 3 ml/kg body weight. The LDso of AS and AS-W
were both found to be greater than 9 g/kg body weight. The acute oral toxicity dose in SD rats was
2000 mg/kg, and no adverse reactions were observed during the 1-week test. These results can
serve as a safety reference for future human consumption.
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BPANRETT ARAT[2]. B ZHRAE SR ML, RS 200 AR 2 AR 5 SR IT A, A2 AR B
R, MR RN BT SR B3], DRI, (R A A2 22 BB B RO T RIS SR Y ik
W2E[4] [5], WA KA Z W 2R T R BLVE 2 10 S5 R IRATAEM[6], L AP K38 7035 P 82> Antrodin C,
BAYHHE] XU aniaILRE i & K [7] [8] [9] [10]. mIFBy iy il R ARG ML 5 35
[11]\ B 2&HeBRAE[12] 535 1, HAE R A VERIB U E . A6 B ROt T 2 Z 1 2 e, R
AT LAEARAES [ R RE € dn 2 MRS U7 ik ] [13] [14] B ATEE A& 24 it AR I PRI 56 2 4 VT
[15] [16] [17], VAFAZ Z WA R BF IR 22 00 R e ALY, 22 3 — BRI R R B /N KBS, e BT prAd
R Sk B PR RS2 o

2. M5 %
2.1 BESAEELELZESFH (18 RERYHIET

122 (A. salmonea) (BCRC 36937) B ) H & 8 7 T £ i T & R A 78 i A= M BE s A A7 S A 5 o
Lo ELHEEG T, ¥4 PDA AR FKUFIEAZ Z W 24k, 0.5 em R/NEJT B, #MA 2L =5
(NS 1 LRSS IR, AR R AL 1.0% 8 & KE . 0.5% % T, 0.5% % (. 0.3% (NH,),S04.
0.1% MgSO,-7H,0), T~ 25°C. 100 rpm HiE 3557 2 Ji, JaHefp N\ 500 AF- K EERE, £ 90 rpm [+,
0.5 vwwm IESE. 25 CHIREFR 7 KG, RIS EIEAS 2 WM LIRS KISR0 B G T3 20&F
K2 Z RS I E R A R (AS) o BUE S Z WA IR 28 RN\ 10 5 & 4K, n#vE 100°CAEHL 1
AN, BEOEEIER, SRR TG WAL Z IS R 2 AR ZE R (AS-WYRRY . BB AZ 203
R 22 AR AR 10 f5 B HRS, DU B RE S 2RI 1 /NE, B0 BIEW,  DARUR R4t 5 2
ARV BRI A BAZ 200 R T B 22 AR P AS 2 HUY (AS-E) o

2.2. BN

2.2.1. ICR /pREE

5~6 Ji e, MEMEVEREIL 40 R, WERERVEVRHE R A RA R TR, #1730
FRE GRS . BRIk (il e HAR EARIT 2 2, SEATRENL 2. f2H 10 RS, L4 H. &
T & AT i S S B R S A P 25 A 2> W A%l it 2 B s v A 5 [ 345 736 105-01 5 ]

2.2.2.SD AR

7~8 JiWe, HEE 20 K, WHE SRR R ARA R . TR R 6, TSR E R
IRWEE . PRkl e BARFE AT 2 30, WRARE K/, TRV 2. 4 5 HlER, 355 4. SKizh
EHRAEHZE R RIS [CTPS-15-004] .

2.3. Rt

23.1. HASHIE
R 1 BT R s 0 5 R R R Rt .

23.2. HEYRES

K ICR /MR K SD KIRA ZARE 1 E T 75 < MRS P8 E, AS I AS-W M AR FE i, ZvEd
FH /K BE ) B VU5 2 PRIRE A LUAT & AS-E NBCIRIFES:, T ICR /N AL 6 I B 32 DL 7 &
FURME R, SD K ERZH RS ) DA K i 1) e Vil s B . S TR — REE e 2 /b 16 /MBT, §%
HRENPIR 2 MR Z AR B HA T 2 A
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Table 1. Experimental design of oral acute toxicity test for AS, AS-W and AS-E
1. BEZRSABRELEMARREZRYORSMESHRE X%t

RIEY) R Pl PE(R)
Control (water) 10 ml/kg JifE 5/ME 5
AS 9 g/kg T 5/ 5
ICR /M,
AS-W 9 g/kg JifE 5/ME 5
AS-E 3 ml/kg T 5/ 5
Control (water) 15 mi/kg e 5
Control (oil) 10 ml/kg e 5
SD k& AS 2000 mg/kg I 5
AS-W 2000 mg/kg 15
AS-E 2000 mg/kg 5

1. Control (water): X841 HH7K); 2. Control (0il): Xt FRZL(EKM); 3. AS: EAZZWEKIEH LKA 4. AS-W:
B ZWE KRR LAOKERY); 5. AS-E: B2 MK R LR XY .

2.4, RIEWE K LR

2.4.1. MK
R 2R, A H WS R AC KRG 2 ImRIER, BIEs 3R S EiR ke, B
JHCT IS [AIEE; ICR /NSRRI 2 JB, SD KRN 1 F .

2.4.2. THYFPEE
TARIG S — RALZG AT SR 45 R AT(ICR /NBRZH 2 J8, SD KE 4L 1 )BT AEE .

243 MEEWSH

FrAG iR s T B0 45 o — RAE R 2/ 16 /N, TIRBegs i 2R, AT b2 RIE, il
WERAEA ST HLERI AR ML T, BEOIF 0 B IiE ), LU A4 B 323 Hr i (Vitros® 350, US)ill & 7
AR A M (alanine aminotransferase, ALT). KI 1A% & 4% Z i (aspartate aminotransferase, AST). JRE A
(blood urea nitrogen, BUN)Z% =T AE L (8 .

244, BHSHARBRERELRENR

RN YK, BT R UG HATRER, AR AN R ATA AT, L.
JHFIE S B LA DA 1006 A PEAR S5 ARG i i 8] 58 DR A7 o K5 BT A [ e < PR B 0 S B AT 2L 2R
IEERHIE . B) . Yeft(Hematoxylin and Eosin stain), k47975 BRAE ARG W4
2.5. Gt ot

WIHE LLP 3 E (Mean) + P X9%bRfE iR 2 (SEM)SR R, LL Dunnett t-test 53 HEA1EL 4, *p < 0.05
T HAREEZER.

3. R

AW I B AL VAl ARSI A7 TR B BB A2 Z WS KB ol 22 AR R SRR, 4 B — AR T B
BTPIRE ICR /N A& SD KBS, W He D AR EIETE IR RN . 225 TARRAE A S [ R &M%
EVEP A ] KA ARIR RS e VE R, R E MRy UM B A2 A R I B 22 AR R S JLAE I
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W, XSRS, REAAL, MIFERD . RS AR & XA GUR ) A28, PR/
YSON ARy =T A e 2

3.1 YIEARRSFH TR

FEME Fr A RS o S IRIE W, R0 00 % ARG S I AAG . WESPRILIE R, BT A
BT I A HAEIR o

32. FEZWK

RIGENW 2 IR EIG K B g T8 20 SARI0 0T A0 B 4H 75 30560 1T 10) 2 A 5 56 HRUAH TG e %
# 5 (p > 0.05).

Table 2. Body weight of rats at the beginning and the end of AS, AS-W and AS-E
2. BEZRSEABRLEMARRAZRREHRE IR ERKE T ETK

RIEN ey R EIG I 0
Control (water) 13.4+16/95+16
AS 142+ 1.0/104£2.6
ICR /IR
AS-W 140+1.4/65+1.8
AS-E 16.4 +0.6/10.3 £ 3.3
Control (water) 478 +43
Control (oil) 41.8+7.9
SD K AS 438%75
AS-W 41.8+6.8
AS-E 39.4+72

PRI EDTIE + bR ERR (N =5), B MRS

3.3. MEEWDH

FIUMEA T R B T8 3. FREAY A 56 A ST B s A4 A I B 1) 45
KB %Z5%(p>0.05).

Table 3. Serum biochemical analysis values during the test of AS, AS-W and AS-E
3. BUZRSKBRLAMARREZERNE S 2 ME% oA

RIS KI5 ALT (U/L) AST (U/L) BUN (mg/dL)
Control (water) 37.4+28/452+1.9 76.0 £ 7.6/75.4 + 3.6 29.6+1.3/22.8+2.0
CR B AS 31.4 £3.6/34.2+2.2 81.4 £7.9/98.4+19.0 222+1.0/240+2.3
AS-W 31.0+£22/36.2+3.7 78.0 £7.2/87.8 + 14.7 21.8+1.1/264+15
AS-E 38.6+2.4/32.6+2.5 67.6+1.2/69.8 +18.1 242+12/18.8+0.8

Control (water) 60.6 £ 13.1 111.8+£24.0 22.18 + 3.56

Control (oil) 149.2 +185.9 285.2+381.4 22.96 +4.19

SD ki AS 68.4 +18.8 155.2 £ 62.9 2140+ 4.11

AS-W 68.0 £ 24.4 121.6 +35.3 22.38 +2.96

AS-E 60.4+9.8 127.8+44.1 21.14 3.48

1. ALT: W& B % K (alanine aminotransferase). AST: K[ 14 % B H; % i (aspartate aminotransferase). BUN: JKZ

Z.(blood urea nitrogen); 2. MIEAENAHTELTHME £ FHBARMERZERR(N=5), M. #ESHTE.
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3.4. ARFTHERE

WIRKE BRI B8 T 1 RE 2. IRA S SRR E, A s RIS Y
JRALBRAR G AL o A BRI AL B S0 JEAH LLHR, ICR /NRALYS SD K RRZHZ IR 5 Mk B J e
B IC W] S IR Y T AR B AR R A

Y (a)

N\

1. HEREHI IR E KR, () Control (water), (b) AS, (c) AS-W, (d) AS-E; 2. M
AR P ER K ZE B, (e) Control (water), (f) AS, (g) AS-W, (h) AS-E.
Figure 1. Anatomy examination of the ICR mice feed AS, AS-W and AS-E

E 1 ICR /NRARB B ZRSEABRALAH R L HERYEFIIRRGELR

(d)

KREHI IR E EZR, (a) Control (water), (b) Control (oil), (c) AS, (d) AS-W,
(e) AS-E.

Figure 2. Anatomy examination of the SD rats feed AS, AS-W and AS-E
2.SD KREMBEBEXZRSABEL AR RREEREFRHRAREESER
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3.5. ARIETELY

LBV A R B R B85 T 14 3 LI 4. ICR /DAL iAHSURER Y] 45 R EoR, Bl 4t
PO WM PP S R YA TG B R S iR B R L AR ERAR AL, A 3. B SRR H RIS P
R, SAREREEAR, SREMRILR. HALI R R S B KR IR SRR AL, T4 S
B R AIR AR L SR AR IR TR, AR R R AL, SullsR k. SD K4z Al 4R Y]
FESRETR, B ulIaR 2 Ao 2 B E KA T 5 e i k2 kA, T SD KA B M % 21
(I A2 I T UL R W2 ARRS AR AE, A 4, AR EAE S O, H A R oK g AL 1] 2 9 AR

1. X4 BT (a. 400X), AFAE(b. 400X), BT (c. 200X); 2. AS 2H .2 B i (d. 400X), ATE(e. 400X),
B (F. 200X); 3. AS-W 412 & JIF(g. 400X), T (h. 400X), FF(i. 200X); 4. AS-E 412 & I (j. 400X),
JFIE (K. 400X), (L. 200X); 5. H&E Fea.

Figure 3. Pathological tissue results of the ICR mouse group feed AS, AS-W and AS-E
3. ICR/MRAMB BV ERESABRELEM A RAERYERIBHALER
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B IEENE BRI 5K (D) FFAE
BIOR BAZ A IR TR O R ZE s (B) JFRE Hh 8] X T4 Al VR P 23 vE Ak (F) BFSETTRKAR B BE S
Hilfl; H&E Jeth, JEORAEHN 40x (A, B. C)J& 100x (D E. F)

(A) H

Figure 4. Pathological tissue results of the SD rats group feed AS, AS-W and AS-E
4.SD KERAMB B ERSKBRELEM R R EZNYEHRIBALARALS

4. Z5ig

AT U 1 B B A2 WS I T 22 A8 R S LA U AT B — P DU IR S vk Bk ilie, R HAT

BB PAARAER (@R bl 2 e VEvEa ik ) K2R s AR 2 e ERE, 70l 2 i HIRET ICR /)
A SD KB —IRPRGR R, DAIAAT e A 2 AR . S5 RE R AR ICR /MR EUE SD KRR
Kb, FEAIBCT AS. AS-W L2 AS-E SN IIETIUS, AR IOBh I, IR I R e A LA I
PRAEAR, 11 2% 3847 o Ak B A AE X B ) 2 AR B A A T TE A R T I AR AL 7 A R R A AR o 7
o IR AGEEAT AR A IR 22 S AU B AEAG I s B AR R BT 5 iR AR B A 5% 2 32 o

LR LA A2 Z S I VA 22 A0 R e AU RO Sk B 45 2R, R ICR /DR DR Sk R Y

2 FRI I, AS-E ) LDso AT 3 mllkg bw, AS 2 AS-W ¥ kT 9 g/kg bw; £ SD KA IR
SPERE B T2 2000 mg/kg, fE 1 FERES BHATE B AR RIS RS, S SR AT AR g A AR A it
EMM et E K.
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