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A Comparative Study on the Physiological Activities of Auricularia spp.
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Abstract This study investigated the physiological effects of three species of Auricularia known as Auricularia polytricha
(INM21001), Auricularia auricula-judae black (JNM21002), and Auricularia auricula-judae brown (JNM21012). In the
ORAC assay, Auricularia spp. showed antioxidant activities in the order of JNM21001>JNM21012>JNM21002. All
Auricularia spp. strongly inhibited the action of a-amyloglucosidase up to 60%. In order to further test in vivo anti-obesity

effects,

high fat diet induced ICR obese mice fed a diet containing 20% fat were used. All Auwricularia spp.

supplementation during high fat diet feeding significantly reduced body weight gain, epididymal fat pads weight, and
lowered the food efficiency ratio compared to the high fat control (HFC) group. In particular, the group fed with
JNM21012 had a lower average daily body weight gain of 0.45 g/day, demonstrating similar levels to the normal diet fed
group. The group fed with INM21012 significantly reduced lowered serum triglycerides (42%), total cholesterol (81%),
and LDL-cholesterol level (66%) compared with the HFC group.
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Aol #3H¥ AFZ= DPPH(I,1-diphenyl-2-picrylhydrazyl) #|7]
g 9 FRAP(ferric reducing ability of plasma), total polyphe-
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Oxygen radical absorbance capacity (ORAC)

75mM potassium phosphate buffer(pH 7.0)Z A|Z3$+ 300 mM
AAPH £ 9(2,2-azobis (2-amidino-propane) dihydrochloride, Wako,
Tokyo, Japan)< 4°Cell R.#A3SIHA AFE3192™, fluorescein
sodium salt(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)
£ 75 mM potassium phosphate buffer(pH 7.0)° 250 nMZ A
Zste] AFE3FATE Fluroscein® 37°C water batholl4] 15 min &
2] & fluroscein®} A1 E(2 mg/mL), AAPHE HF ¥y w2 z}z+
27, 001, 0.02mLA H7FsIA L 383 F=A|(LSS5, Perki-
nelmer, Waltham, MA, USA)E ©]&3}4] 37°ColA4] 40min &<t
243}t Excitation 742 493 nm, emission ¢S 515 nmo]|
A 234393 A3= pM TE(Trolox equivalent)/g sample® L}E}
Wit

a-Amyloglucosidase X3{&A

a-l4 2 o-1,6 SFIAELAEE Falshs &40 a-amyloglu-
cosidase(70 Unit/mL, Sigma-Aldrich Chemical Co., St. Louis,
MO, USAYE AHgste] wAFEEe] 408448 Afgto=s
dFe ASETE Adlske AEE BAMst HHA] 3T
= A4S 243899, &, a-amyloglucosidaseS 50 mM sodium
acetic acid (pH 5.0)Z 843} 7| Z 20 mg/mLe] maltose&-2Y
< AREEITE 10 mg/mL FE9] EolHA E45EE 100 Lot
a-amyloglucosidase 100 uLE 23 37°CollA 10 min X & 5%
o] 714& A718ke] 1h ¥h$AI712 02 M NaOHE WH-& 572
AlZl T 02M acetic acids H7Fete] FslAlZich 28] 3,5-
dinitrosalicylic acid(DNS) 19 A& 2t 53] DNSE
B3 90°CollA 10 min 71E3laL H202 W7 § 40% potassium
sodium tartrate 1 mLE 7} th 575 nmolld] S =& =43}
Ak s & AAEE glucoseE B4 5] Eo|WAY] o-amy-
loglucosidase A3 &S €13t 2™ positive control =
bose(Sigma-Aldrich Chemical Co., St. Louis, MO, USA)E
=8
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=

Mouse macrophage cell linel Raw 264.75 St=A|Z523)
(KCLBYlA H-ekilo} 21851917 vix= DMEM(Dulbecco’s Mod-
ified Eagle’s Medium, WelGENE Inc, Daegu, Korea)oll 10%
heat-inactivated FBS(fetal bovine serum, HyClone, South Logan,
UT, USA), 1% penicillin-streptomycin(BioWhittaker. Inc: 10,000
Ul/pen/mL, 10,000 pg strep/mL, Lancaster, MA, USA)2 %713l
AR Y. AEHESS W=49] LPS(Lipopolysaccaride, Sigma-
Aldrich Chemical Co., St. Louis, MO, USA)E A}-8-3}¢] Raw
264.7 celldll A2lelal HAFEES Hrlele] AdEe 85 &
WHEAQ1 nitric oxideNO)FS Griess Al2FoZ =439t =,
A F AT} Griess A1FE 1:I1=2 EF3te] 96-well plate
(Costar, New York, NY, USA)l| Hhe- & =43} 2™ positive
control= Dexamethasone(Sigma-Aldrich Chemical Co., St. Louis,
MO, USA) 1 ug/mLS A3ttt
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Table 1. Composition of diets (%)
Dietary groups®

Ingredients JNM21 JNM21 JNM21
NC - HFC Too1 002 012
Corn Starch 398 268 268 268 268
Casein 200 200 200 200 20.0
Dextrinized corn starch 132 132 132 132 132
Sucrose 10.0 100 10.0 10.0 10.0
Mineral mixture" 3.5 35 3.5 3.5 3.5
Vitamin mixture” 1.0 1.0 1.0 1.0 1.0
L-Cystine 0.3 0.3 0.3 0.3 0.3
Choline chloride 025 025 025 025 025

tert-Butyl hydroquninone ~ 0.0014 0.0014 0.0014 0.0014 0.0014
Cellulose 5.0 5.0 2.0 2.0 2.0
Auricularia spp. powder 0.0 0.0 3.0 3.0 3.0
Lard 0.0 13.0 13.0 13.0 13.0
Soybean oil 7.0 7.0 7.0 7.0 7.0

DDAIN-93 mineral and AIN-93 vitamin mixture.

NC: Normal diet control, HFC: High fat diet control, JNM21001:
High fat diet containing 3% dried Auricularia polytricha, INM21002:
High fat diet containing 3% dried Auricularia auricula-judae black,
JNM21012: High fat diet containing 3% dried Auricularia auricula-
Jjudae brown
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Sc=2=28
AYFELS Ha ATl 15£2¢3 35732 43 ICR mouse

(Orient Bio Co. Ltd., Seoul, Korea)S AF&-3l31t}. 15:7F Ak
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o, gutd o] (normal control group, NC)Z} A 2]o] F ]
WEHES 20% (wiw) F7Fe A2 o]SH(high fat control group,
HFC)S 202 3i3om, JIAg2lolo 3F2] Ho|HAl &
2 3%E Zhzb F7FEE INM21001- 2 INM21002<, INM21012
o2 TSIt 7F A Aol Table 13 o] AIN-
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o 4°CoA BsIAA FoAstt FolmAle] FHEAE gl
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(Hitachi, Tokyo, JapanyS ©]-83Fd glucose ¥ ftriglyceride, total
cholesterol, HDL-cholesterol, LDL-cholesterol, BUN(blood urea
nitrogen), creatine, uric acid 52 EA3IAth EI 7+ 2 A1
w1y, a3k R332 A& F phosphate buffered saline(PBS)
buffer2 M 33 X (No. 42, Whatman, Maidstone, Kent,
England)E ©]&3f] T8-S ¢8] AAT thy FAE S
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Fig. 1. Trolox equivalent (LM TE/g sample) of hot water extract
from Auwricularia spp. (JNM21001: Auwricularia polytricha,
JNM21002: Auricularia auricula-judae black, JNM21012:
Auricularia auricula-judae brown). Different letters above the bars
indicate statistically significant differences at p<0.05.

Duncan’s multiple range testyS AM-3le] 5% FollA] 2t Al
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Ao o
Oxygen radical absorbance capacity assay (ORAC)
ORACH|FE FAaAAte] Ado]|28 ul' o R radical chain
breaking antioxidant capacityS == WHOE XA 2 &
T3 3% Bl wkEs] wliel] -8t Woke e vt
A3 JTi(15,16). AAPHO 2]3t peroxyradical®] A3/ Aol
wE fluorescence®] 7482 Trolox equivalent(uM)Z 3H213E 2
1= Fig. 1914 = mke} 22o] INM21001(BEo))E AR g3
101.160.08 uM, INM21012(Z-3E-0])y= 91.57+7.40 uM, JNM21002
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Fig. 2. a-Amyloglucosidase inhibition activity of hot water
extract from Auricularia spp. (Pc: Acarbose (10 mg/mL),
JNM21001: Auricularia polytricha, JNM21002: Auricularia
auricula-judae black, JNM21012: Auwricularia auricula-judae
brown). Different letters above the bars indicate statistically
significant differences at p<0.05.
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Fig. 3. Nitric oxide inhibition activity of hot water extract from
Auricularia spp. (Pc: Dexamethasone (1 pg/mL), JNM21001:
Auwricularia polytricha, JNM21002: Auricularia auricula-judae
black, JNM21012: Auricularia auricula-judae brown). Different
letters above the bars indicate statistically significant differences at
p<0.05.

T FE oEHLE NOAAS JAIsHTE E3], INM21001(H
o9} INM21002(Z5-°])= 1mg/mL *2]A] Dexamethasone
1 pg/mLE A3 positive controlZt B5 FF2| AT L}
ERTE oAl e BUEHAS 1 mgml a2 g A4
T+ 47 40% B 60%2] NO A4 dAES vepd A4 21)
o} ¥ ol INM21002E 6531%% FEBAo] 973 A

o= ekt

IX|9Ao|2 H|IE2 |8t ICR ORAo| E &7 A
o] MxZ

ICR mice?] A|FH3}Z BQlst Axl= Table 29} 70| 15 &
3}717+s E33F ICR mice?] Z7] AFS 24.18+1.2894 25.02
£1.24 g0}, 45 AS Foll= 36.82+1.359014 417242950 =
57 25 AFo] Fsdth 1Y FAe] AS dukols F
gk NC+2 045+0.00 g, A2 0]E Fgh HFCE2 0.60+
0.06 g2 Yeltom ZolmAl 3%S Hrlsle] Fo 3 INM21001

il
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Table 2. Body weight gain and food efficiency ratio of dietary groups
Dietary groups”
Performance
NC HFC JNM21001 INM21002 INM21012
Initial body weight (g) 24.18+1.28% 25.02+1.24° 24.63+1.42° 24.61+1.41° 24.28+1.11°
Final body weight (g) 36.82+1.35° 41.7242.95° 39.8443.73% 39.33+2.69® 36.874+2.32°
Body weight gain (g/day) 0.45+0.00° 0.60£0.06 0.54+0.08® 0.53+0.05% 0.45+0.04*
Food efficiency ratio (g/day) 0.11£0.01° 0.18+0.01° 0.16+0.02" 0.15+0.02° 0.14+0.02°
YRefer to Table 1.
IMean+SD (n=8). Means with the same superscripts in each row are not significantly different at p<0.05.
Table 3. Internal organ weight of dietary groups
Dietary groups"
Organ weight (g) Y £
NC HFC INM21001 JNM21002 INM21012
Liver 1.34+0.07" 1.54+0.09® 1.59+0.26 1.44+0.18% 1.41£0.12%
Kidneys 0.48+0.05° 0.47+0.03* 0.52+0.08" 0.49+0.04° 0.50+0.03*
Spleen 0.09+0.01* 0.10+0.01* 0.09+0.01* 0.09+0.02° 0.10+0.01*
Testis 0.22+0.02* 0.23+0.02* 0.21+0.02* 0.22+0.04° 0.22+0.01*
DRefer to Table 1.
YMean+SD (n=8). Means with the same superscripts in each row are not significantly different at p<0.05.
(EEODTS 0.54+0.08 g, INM21002(Z-50])7-2 0.53+0.05 g0 = 5257
UERL Y, £3], INM21012(2A 2] )8 045+0.04 ¥ Z7}als £ , L be
Aoz e} HFCZ#S] 014 Aol& vepirh Aolagd B @
A% NCZo] 0.11£0.01 g0 71 Wrkom INM21012, INM21002, 2,51
INM21001, HFC <2 FAF3 72 73S Yeploh o9 s
2 AT BoluAll T ol gle 584 Aoldfdl £
B-glucan®] FFoz ALsH™, AF AFIM= B-glucans 9 g
W BEAE Holz FFAUS W AW FaAw} gany 0O
. wep AR 4 LAl MR f  § ,

gk wip-2zol] gl 7HE 2 AS FAEHE YER OlTrt =
oMMl 3FFE ¥ PB-glucan FFol 7HE EI HEols} FEolH

o 84 aRAEA] i FRE] HEl® FESEATH?23).
7| 2A &3

Agao] Fojo wE Xl 74, v, A%, 13 5o A
7] FAE Table 39 YeRNSTE 2+ FAIE S4g A3, NC+
o] 1.34+0.07 g2 7P Wgkom, IXPTAIE Q] HFCl H]
oHH INM21002(Z-5-0])at3} INM21012(Z2-A Eol)yte Hadhe

A e oW 94 Aole flth 283 A, v, 3
%94 AN E A 4o FoFQd A= JERA] &%k

e AAEAEH WS Sk P12 WG] B

A B |

B 9 AT 9T el fold o)t glo) BeluA
o Foizh Wge] B AW 2 L AR 8
S SREen 470s) AR Gl F 340

18k AxAe] TAIE Fig, 0.96+0.13 g &
7].;]- wolou:] _l_;qup\lo] EH 754031 gg_g 7]-
3 = et SelHAl %7} 2o] FEE HFC ZRth &
F e BAE YEPom I 3 INM21012(2A o]yt yte)
oAl Zpolg YepATE sk Az FA= AXYEH
Ao} Qlo] BolmAle] g AAY 2o H|vkS Fi=s
ICR micedl|A AL FH& AAlele L7t AeS HAF
th25).

_1
Jo
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E

HFC JNM21001 MNM21002 JNM21012

Dietary groups

Fig. 4. Epididymal fat pads weight of dietary groups (NC,
Normal diet control; HFC, High fat diet control; JNM21001,
High fat diet containing 3% of dried Auricularia polytricha;
JNM21002, High fat diet containing 3% of dried Auricularia
auricular judae black; JNM21012, High fat diet containing 3%
of dried Auricularia auricula-judae brown). Different letters above
the bars indicate statistically significant differences at p<0.05.

ol
Y2 Table 494 H= ulel 7ro] NCT©] 145.43+26.75 mg/
dL, HFCZ°] 163+18.14 mg/dL, INM21001(2E-o])Zo] 170.88+
19.71 mg/dL, INM21002(Z-=-0]yo] 185.00+14.79 mg/dL, INM21012
(71—/\H£o ):,Lo] 171.17+25.53 mg/dL& L]-E}q- J_x]mno oﬂ %o]
HAS Folsiugts ddAslE d3S PAA e A=
Ve Bl KK-APR-2ol S5o] 84 thdAle] &
A7t AT "d9g HEvhe A7EAHQeyE HiEe] o &
AoX e At A= HeEA st

ZAAH ghEke NCo| 149.57+37.28 mg/dL, HFC©] 169.33
+31.95 mg/dL, INM21001-°] 156.00+45.64 mg/dL, INM21002
o] 128.00+25.52 mg/dL, INM21012°] 71.40+15.13 mg/dLE e}
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Table 4. Effects of dietary Auricularia spp. on the levels of biochemical markers in serum

Concentration Dietary groups"

(mg/dL) NC HFC JNM21001 JNM21002 INM21012
Glucose 145.43+26.75% 163.00+18.14% 170.88+19.71° 185.00+14.79 171.17£25.53°
Triglyceride 149.57+37.28% 169.33+31.95¢ 156.00+45.64% 128.00:£25.52" 71.40+15.13
Total Cholesterol 159.00+27.66° 201.38+27.19" 184.14421.10° 219.57+29.77¢ 165.00+30.05°
HDL-Cholesterol 84.71+12.63 96.00:£9.87% 91.86:+8.28% 100.88+15.36® 90.43£19.31°
LDL-Cholesterol 7.504+2.33% 10.13+1.05° 8.88+3.04% 8.38+3.81% 6.71+2.43"
BUN 23.63+2.72° 23.57+2.88° 23.75+3.20° 21.38+2.33° 22.50+3.07
Creatinine <0.20 <0.20 <0.20 <0.20 <0.20
Uric acid 2.06+0.59* 2.27+0.28° 1.75+0.37% 1.59+0.43% 1.740.39%

YRefer to Table 1.

IMean+SD (n=8). Means with the same superscripts in each row are not significantly different at p<0.05.
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