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Abstract

As the world becomes an aging society, various geriatric diseases are induced, posing a tremendous social burden.
For the development of healthy food, mushrooms and garlic, which are natural medicinal resource materials, and
their mixed extracts were prepared, while the contents of general components, -glucan, free sugar, and organic acid,
were confirmed. In the case of garlic, the contents of alline and heavy metals were confirmed. The presence or
absence of toxicity in each sample was checked through MTT assay in vitro, while the appropriate treatment con-
centration was established to confirm each extract's immune activation and anticancer effects. As a result of exam-
ining the anticancer effect from the thymus and lymph node cells of experimental mice administered orally, each
extract in vivo confirmed that the CD4 T cells of thymocytes and lymph node cells were increased at all concen-
trations of the mixed two extracts, and they exhibit immunity activation and anticancer properties.
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A FE95 9 ti(Chaturvedi et al.,
Temesgen, 2018; An et al., 2019). HA
- AA| o] WA 2Hof| 2-g-3}od
WY HE Z7A)AFE Biological response modifiers
(BRM)O] 3L, HA o] tha] Alxo] 7S B35k
o2 MY IS 3B A7 = 2B H E(interferon)©| L} QI
B 7] (interleukin) 5 AFo] E7}F¢] (cytokine)S A A5}
AMNES B celld T cell 5 S43AA AxxZe] H
71%%& Z7MAZ1tK(Shim et al., 2003). ZZol&
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TH(Guggenheim et al., 2014; McCarty & DiNicolantonio,
2020). WAe] T B2} o2 Bl E7ke o
2k Bl tiEk AR Ssol el B2 d7F &
3] NP Mwc‘r(Gao et al, 2004; Lull et al, 2005;
Murphy et al., 2020). Hawksworth (2001)2] <1-7-¢ W=
A JAF7F MAE dE] &8sk EokR 283 oFgo] A
THCheng et al., 2003). A AAIFOZ 23 oJF2o] WAl
Hgow AgHI a, oF 39 olFo] cguslow Al
93 AT o F B AT ASHE MARRZE 4
BN L6, Mol ol Lo, AN, 55
stxe FEHACR ERHET EVHAL FEHANE
e 22 AlA A o] s = HA S shubetal ‘?:_Pﬂ
At BAE WSk =gl He g
3L 9o, WA A} };} A A3EH F5
3 A4 Y2 Hus e
wolu A e ol g HAl
Qu 5 A AA el B3l 2
A1, WZIRAG I 50133, Y
e dls sHe 7R HAlew dHA &
BiR= v 9)\13]-(Lee et al., 2012; Ge et al., 2020; Yoo &
Kang, 2021). QA FEH FEHAoz FHFEHe= FAH
e UFBUAE FYGelUAAE 2EA EH
polysaccharide €] %=
4, oAt T oefs 25 %‘%’3}1 At 53] FF
ok‘”xﬂgol 70-80%= FHojd FFF a7 HaElen
(Shiao et al., 1994), Exdx &4 2 7ML B35 A
357}, WA, 99, 3

NS B4 A17)7]

P” 30, rlo i)

tﬁ

ﬂ%"ob & Fo*"ﬂ gt ¢fg] a5 7FIt(Tsubura et al.,
2011; Jeong & Choi, 2015).

s S53 WA Hold A8l 3
73, A, Sl s, AdEhe 2 ke 5
= 7HAY. vl=9 e Allium sativum®] ™, <l A
T k&3 g0l o]&Eo] kA, 1990t o] F 3}t
A2 F5 ol $th(Ariga & Seki, 2006; Kim et al.,
2010; Choi et al., 2019). PF=9] BT FshetE &
2 (alliin)y SR AR S HAZF A AR vk
AAY RS of vhse] 1A A 7F UAH S0 WAl
7F b} o] AL el g4 dEjuAe] Al <)
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AN AR AR SHddA AikE WAR &
I X (Lentinula edodes), SR (Ganoderma lucidum),
&% 3% (Cordyceps militaris) 123 W E-O|W Al (Tremella
Suciformis)2] 4%} (AyslrtEAaolA 20159 A=
gk ke EE ARSI ol & #e] AgAlste] Bl
sk UREE-S AOACHH | wha} —r?SB 31993, B-glucan
ShS A7) 9E 510 nmollA &3 = (Agilent 8453,
Agilent tech, Santa Clara, CA, USA)Z =433t 22
3 I THA I ZvlE 28] 3 (Agilent Technologies 1200
Series, Agilent techyE& °]-&3l9 Fa9 2 {7]4HS &4
sigtom, vie ARl i) HAe oA azeE e )
(Agilent Technologies 1200 Series, Agilent tech) 2 =}<]
A F%3x 7 Z7|(Ultrascan Vis, Hunterlab, Reston,
VA, USA)S AH&-31od 208 nmol| A A &4 &1 Th
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AlZbel & 3]
88.8%7}F UkaL «l qu}ﬁ A
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ww%=2 E9ste] WARF &3 E(Mixed-M 1,
Mixed-M 2)3} &4738F vl (Garlic) 28|22 WA/} vi=
o] E3HE(Mixed-M/G 1, Mixed-M/G 2)E°l tfsle] A
staitt. o=l theh A Q] E4H| &S Table 19 YE
el

459

UHME
HAI R g Uk RS AOAC (Association of
official Analytical chemists)¥'Hol wiel sttt &
& MAR ANEE 47 05g8 02 FHe] 105°CY] dry
ovenow ggo] d wj7iA] ARAA DS S5k
Ak 2322 HAF AR 247 0.5 g2 250°CAA
Hl 3stet & 600°ColA 38t X & F kS AAte)
el o] ke KjeldahH o2 SAH Z A
AL2AF 6255 F3t9 74140} om, A Tk

[e)

Soxhlet +EH O 2, Z4-f-+= Henneberg Stohmann 7l 3
o8 Fatth 2Pl TN i, I, 2,
TFE AT TS =St 7HA

B-glucan &t&F

Total glucang 73} o-glucan FS W = B-glucan &
e ZAISIA T WA, total glucans 3171 €131 100
mesh | 2 74,_ EE AR 100 mgS &% 37% HCI
1.5 mLE 7kt & 30°C water bathol| A 45% &<t &35}
ATt o719 F‘l‘r“}r“ 10 mLE Yol E8staL, 2417k &<t
100°Ce| A incubation ¥+ %, room temperature®| A 2 N
KOH 10 mLA 200 mM sodium acetate buffer=
100 mLE A &3] Ao} Yol& F T3] Azt 2
45 0.1 mLel 200 mM sodium acetate bufferel] =
exo-1,3-B-glucan plus B-glucan 0.1 mLE., reagent blank

L=

A o o

02mLe] acetate buffer& %37, D-glucose standard=
0.1 mL®| D-glucose standard®} 0.1 mLe] acetate buffers
gk & A7 5 40°Col A incubationS SFATE 7]
ol GOPOD (glucose oxide/peroxidase mixture) 3 mLS
Ho 5 208 F<oF 40°ColA ©HA] incubation 3F &, 510
nmoA $BEE S5

a-glucan®] %S =437 $13l 100 mesh A= A7 &
A AEE 100 mgS FS ¥ tubeo] ¥ 2 M KOH 2
mLA 7FeE & 2087 wRbsliTk o171 1.2 M sodium
acetate buffer 8 mLE 713t & mixing 3 TR, oPHU=EF
F 3 A| t} O} Al (amyloglucosidase; 130,000 U/mL, Sunson
Industry Group Co., Beijing, China)9} <1# ZE}o}A]
(invertase; 45,000 U/g, Junsei Chemical Co., Tokyo, Japan)
02mLE 430] 30% 59F 40°C water batholl 4] incubation
S St AS5Y 01mLel 200mM sodium acetate

buffer 0.1 mL2} GOPOD 3 mLE 7}3}3L 208 B<F 40°C
oA incubation 3to] 510 nm SF=oA =4 3FA T}

TE ¥o] 60°ColA 4
S 3000 rpmoll A AR E
3Fod, 0.45 um membrane filter (MF-Milipore, Milipore
Co., Burlington, MA, USA)Z 73t & oS Hight
(AgilentyE ©]-&38to] E45191em, HZ7]= ELSD, °|&
&2 15% Acetonitriles A&kt 2H2 ZORBAX
Carbohydrate (4.6 mm x 150 mm)< /‘]-*‘13]—01_’ AHo &
T+ 30°CE sI9eH, A8 FAHFS 5 L,
1.4 mLE sto] A2 3 sisitt.

7120 fElge e 2o A ¥, HPLCE
o]-gste] EAsIATE olw] ©o]F4 pH 259 25 mM
KH,PO, & AMH$-3}913L, HH-2 Grace Prevail Organic Acid
(4 6 mm x 250 mm)& A& on, AYY LrE= 30°C

2 &tk AE9EE 210 nm, AR FIFS 5 L, F
£ £9 1.0 mLE sto] A2 It

ulso] ¢4l B4 AIEE pH 3.082 2HE37
8 EEAS 7}5} 80% Methanol &2 Yo} 10 %
< thA] 80% Methanol (pH 3.0,
LHNo=Z 25 mL7} HA AL skl 045 um membrane
filter (Milipore)= o #}43t & NS A AR nfE T2 I
9 21533 T AE7]|E o] 835t 208 nmollA] A FHE
Aatdth xR AY e 5= 30°CE 1o,
o] 5/ FHAEZAMUEF LA OV\}OH\‘/\‘/}E &
(80:50)2 O}KﬂEL]E%%Q—H%
10 uL, % 25 04 m
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= e e

Table 1. The composition of mixtures of 4 kinds of mushrooms and garlic (w/w%)

Samples Ganoderma lucidum  Lentinula edodes ~ Cordyceps militaris Trenella fuciformis Garlic
Mixed-M 1 25 25 25 25 -
Mixed-M 2 11.1 222 333 333 -
Mixed-M/G 1 20 20 20 20 20
Mixed-M/G 2 10 20 30 30 10
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AL slolaly] 94 7 FHES AT Eoja Ade
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Table 2. The contents (%) of general ingredients of mushrooms

2 we) 7l mlAle 9% 357
sl A AFE= 9TE Soh(Alexander et al, 2018) 2 43
M= MA HE, WA FEE a8 & FE2E o
3l B-glucan®] oS AL, 1 A IE Table 39
Bt 4 WA T =& B-glucanS 3L UThL
Ry ZFolHAle] 49 40% ©]/42] B-glucan®] s
7FA1 3 A3 (Ohno et al., 2000), ¥ AT = A8 F
71 =L B-glucan TS Kl L 36.38+2.97%2] %

IR O R o] MAT Bglucan®] TS HWEIYS
o ¥5E FFHE BTk 2 Lo R dAMALL
22.58+4.38%°] S Bt 2y WA dEH} FEE

of Bglucans] TS vlms) & A, WA FEEC T
o o] e A e

ol 8 RO

A fE|g F714be] e SEEFEHOE A
el 2 A#E ZFzF Table 4, 591 YEFWTE Fucose,
Arabinose, Glucose, Sucrose % Lactose®] 5714 -8 3=
AL, olF T8 FEF2 Glucose} LactoseZ L}
Eltom, WA ES] A5 fEld Tl 7MY =%
O}, FAHALES FEdo] Ae JEA] sttt
714F2 Oxalic acid, Malic acid 2 Citric acid®] 37}4] 7}
AZE0H, 97]A4 Citric acide A& F W EZolHAl &

Eo] AZE 3, Oxalic acidE 2.48+0.06%= HAl &
e FEEC AR T B IS RAFUY a2

Mahc ac1db Lﬁw YEo] 10.89+1.58%=E A8 ZF Zol

F710E Bol FRATL Ui

Table 3. The p-glucan contents of mushrooms and extracts

Samples B-glucan

13.85+3.12

7.85+1.85
22.58+4.38
36.38+2.97
10.33+0.10

2.84+0.69
17.71+3.84

5.59+2.01
A, Tremella fuciformis; B, Cordyceps militaris; C, Ganoderma lucidum;
D, Lentinula edodes; E, Tremella fuciformis (liquid type); F, Cordyceps
militaris (liquid type); G, Ganoderma lucidum (liquid type); H, Lentinula
edodes (liquid type)

TQmmUTOw»

. Crude protein Crude fat Crude fiber Nitrogen free extract
0, 0,
Samples Moisture (%) Ash (%) (%) %) (%) (%)
A 8.55+1.08 3.59+1.71 14.83+3.05 0.57+0.02 0 69.46+3.80
B 7.58+1.45 2.93+0.84 26.36+4.42 2.50+0.05 4.96+0.15 55.66+4.09
C 6.47+2.00 1.17£0.22 14.78+2.09 1.81+£4.35 47.18+4.35 28.59+3.70
D 4.42+1.03 4.87+0.60 25.53+3.66 1.56+2.81 9.36+2.81 54.27+2.84

A, Tremella fuciformis; B, Cordyceps militaris; C, Ganoderma lucidum; D, Lentinula edodes
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Table 4. The contents (%) of free sugar of mushrooms and extracts
Samples Fucose Arabinose Glucose Sucrose Lactose Total

A 0 0 3.48+0.57 0 0.67+0.12 4.14+1.02
B 0 0 0.92+0.10 0 3.12+0.88 4.05+1.83
C 0 0 0 0 0 0
D 0 0.51+0.09 2.40+0.22 0 4.02+1.04 6.93+2.04
E 0 0 0.04+0.01 0 0 0.04+0.01
F 0 0 0.28+0.06 0 1.87+0.22 2.15+0.08
G 0.09+0.01 0 0.23+0.06 0.12+0.03 0.18+0.11 0.62+0.05
H 0 0.14+0.05 0.18+0.07 0 0.24+0.09 0.57+0.04
I 0.13+0.03 0 0.52+0.02 0.21+0.05 0.70+0.08 1.56+0.90

A, Tremella fuciformis; B, Cordyceps militaris; C, Ganoderma lucidum; D, Lentinula edodes; E, Tremella fuciformis (liquid type); F, Cordyceps militaris
(liquid type); G, Ganoderma lucidum (liquid type); H, Lentinula edodes (liquid type); 1, Mixed extract (liquid type)

Table 5. The contents (%) of organic acids of mushrooms and

extracts
Samples Oxalic acid Malic acid  Citric acid Total
A 0.10+0.01 0 0.37+0.05 0.47+0.06
B 1.21+0.05 3.22+0.22 0 4.42+0.23
C 0.10+0.03 1.41+0.14 0 1.50+0.05
D 0.67+0.04  10.89+1.58 0 11.55+1.09
E 0.06+0.02 0 0 0.06+0.02
F 0.97+0.02 0.22+0.09 0 1.19+0.16
G 0.04+0.04 0.12+0.05 0 0.17+0.05
H 0.44+0.05 1.76+0.11 0 2.20+0.12
I 2.48+0.06 0 0 2.48+0.06

A, Tremella fuciformis; B, Cordyceps militaris; C, Ganoderma lucidum;
D, Lentinula edodes; E, Tremella fuciformis (liquid type); F, Cordyceps
militaris (liquid type); G, Ganoderma lucidum (liquid type); H, Lentinula
edodes (liquid type); I, Mixed extract (liquid type)
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Table 6. Test items and results for garlic

Test items Standard Results
Description Conformity
Bacterial count 3,000 cfu/g 4.3x10"
Coliform group Negative Negative
Alliin 10 mg/g 15.84+0.23
Cadmium < 0.5 mg/kg Conformity
Lead < 0.5 mg/kg Conformity
Total arsenic < 0.5 mg/kg Conformity
Total mercury < 0.5 mg/kg Conformity

*Received a test report from Namhae Garlic
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Fobs ERFEEC] ARl ¥ WY Sl Xk 98
‘ﬂ)’l‘rr-ue?i: Eé xU\i—l 07 HIR|= oé(}: 359
140 5 a :@?R*—Nﬁi; Oay ] 2 € s 10 12 1 1

- S a =
Mixed-M1  Mixed-M2  Garfc  Mixed-M/G1  Mixed-M/G2 Control 10000 10238(:2.34) 107.62(:3.28) 105.92(:6.25) 109.35(:5.98) 114.52(:7.12) 112.40(29.45) 113.05(:7.32)
120 20pg mouse 100.00 102.05(22.06) 104.77(21.93) 106.80(22.11) 110.85(z4.11) 192.34(24.31) 112.90(22.70) 114.22(:2.18)
Mixed M1 100pg mouse 100.00 106.07(£3.30) 108.37(20.67) 190.42(22.71) 113.96(23.07) 117.21(20.74) 116.31(24.03) 118.23(22.70)
N N Q |
g 100 § § \ § Somgmouse | 10000 10327(:277) 10TH(:129) 10709(:32T) 109A4(:318) TAIB(:2N) 1LTB(:688) 11228(:384
B
< § % % % 20ugmouse 10000 103.96(=5.16) 107.62(=6.32) 111.47(=10.48) 143.16(=10.08) 118.98 (=11.67) 116.03 (212.26) 14627 (213.82)
5
s 8 \ \ \ N\ wuedwz | toogmovse | 10000 1022602023 103S6(:016) 0ROTIENTE) BTT(1410 R4 HIII(:25E (SN
H
g #0 § % % % 20pg mouse 100.00 100.36(£1.10) 103.50(20.27) 104.20(22.72) 107.62(21.80) 112.36(=0.74) 109.46(=3.08) 111.86(22.01)
? % % % % Garlic 100pg mouse 100.00 101.46(23.13) 101.90(26.36) 104.08(=26.33) 107.48(27.22) 119.90(=7.49) 119.43(=7.73) 113.63(=769)
4
% % § % 20pg mouse 100.00 103.32(£0.71) 103.22(21.87) 106.03(=1.88) 107.48(23.71) 109.22(:1.42) 109.46(=2.87) 109.86(23.12)
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Fig. 1. Toxicity test of mushroom, garlic and mixed extracts

through MTT assay in Raw 264.7. Fig. 4. Weight change in rats by oral injection of the extracts.
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