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Content of 3 nucleosides and HPLC fingerprint of
solid culture of Hericium mycelium
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Abstract Objective: To determine 3 nucleosides in solid culture of Hericium mycelium including uridine,
guanosine and adenosine, and to establish the HPLC fingerprint. Methods: The separation was developed on a
SunFire™ C g column (4.6 mm x 250 mm, 5 pm ) by gradient elution with methanol and water at a flow rate of 1.0
mL * min~". The detection wavelength was set at 260 nm and the column temperature was set at 30 °C. The data
calculation was performed with Similarity Evaluation System for Chromatographic Fingerprint of Traditional Chinese

Medicine ( Version 2004A ). Results: Good linearities of uridine, guanosine and adenosine were observed in the
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ranges of 2.4-38.9, 1.9-29.6 and 1.7-26.9 pg* mL™", respectively. The average recoveries were 97.8%, 98.4%
and 99.0%, respectively. The content ranges of uridine, guanosine and adenosine were 127.17-481.88, 68.36-

282.36 and 91.10-280.47 ug - g, respectively. The common pattern was established based on fingerprints of

10 batches of solid culture of Hericium mycelium and 21 chromatographic peaks were designated as the common

peaks. The similarities of samples were above 0.93. Conclusion: The established methods are simple, reliable and

repeatable, which can provide the basis for the evaluation and control of the quality of solid culture of Hericium

mycelium.

Keywords: Hericium mycelium; solid culture; uridine ; guanosine ; adenosine ; fingerprint; content determination ;
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Waters Alliance 2695 HPLC {¥ ( Waters 2 7] ), it Waters
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10 min, 0 — 2%A; 10~20 min, 2%A — 6%A ; 20~
30 min, 6%A — 15%A ; 30~40 min, 15%A — 30%A ;
40~55 min, 30%A ), ¥ # 1.0 mL - min™", ¥ 1 3 K
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Fig. 1 HPLC chromatograms of reference substances( A ), solid culture of Hericium mycelium ( B ) and blank ( C )

23 kR

231 KR BURA T RS AR, E LR 6
UK, A0SR AT 45 41 A e i AR TR T VS IR A
T T AL RSD (n=6 ) 4338 1.2% . 0.44% . 0.32%,
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g - mL B P S g AR B R R E R
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2.3.5  JInEEEISCRIARE: B “2.3.37 TR 2 AE AT
EHBIREN 6 1y, B2 0.5 g, KB FRE S INA
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PRAF 55 IR B o i, AR o A8 b i, 2
FEMAE o PR VS R 3 A A 1 ENBCR (=6 )
439 h 97.8% . 98.4% . 99.0%, RSD 43 51 4 1.8% . 1.4% .
24%, WFE 1,

F1 ALK RN (n=6)

Tab.1 Results of recovery tests

% FrbEa (sample 755 (detected A& (sample  JIDA# (added ML SRR (average RSDI%
( component ) mass ) /g amount ) /pg content ) /g amount ) /{ig (recovery ) /% recovery )/ %

PRAT Curidine ) 0.500 6 342.17 183.87 155.60 101.7 97.8 1.8
0.499 1 339.12 183.31 155.60 100.1
0.502 3 337.22 184.49 155.60 98.2
0.498 8 336.13 183.20 155.60 98.3
0.500 0 332.21 183.65 155.60 95.5
0.501 4 334.87 184.16 155.60 96.9

54¥ ( guanosine ) 0.500 6 169.54 75.41 98.00 96.1 98.4 1.4
0.499 1 173.31 75.18 98.00 100.1
0.502 3 171.36 75.67 98.00 97.6
0.498 8 171.67 75.14 98.00 98.5
0.500 0 172.41 75.32 98.00 99.1
0.501 4 172.44 75.53 98.00 98.9

B (adenosine ) 0.500 6 197.40 92.22 107.60 97.8 99.0 2.4
0.499 1 201.97 91.94 107.60 102.3
0.502 3 199.87 92.53 107.60 99.8
0.498 8 200.21 91.88 107.60 100.7
0.500 0 195.45 92.11 107.60 96.1
0.501 4 197.09 92.36 107.60 97.3

2.4 FEREENE

B 10 0 Sk T 2 AR B SR 0 RE S 4% 3 0y, 20l
2 “2.2.27 WUT kil g Ak ah s W, OF 4 (2,17 1
AT SR AT A W 0 TR AR R £ [ 9
PR FES 3 iy i, 45 2R IR 2,
2.5 HPLC F58CRIEMIIT S5 R
251 fRGUEEILA AR B 10 HURE S, %
“2.2.2” TR J7 i A S, A3 EERE 10 pL,
105% HPLC (a5 &, i 3 AE K2 5 2 (O
R QORI PPN R G5 ) (2004 JR ), A= Bt
P g E g, UWLE 2. 7E 10 HEUAE & Y i E
16 Sk (ST ) 53 R AT, T A RE A AT
HAESk o 2235 3= 0 ) B B4y 2 — |, DR s o e
F 5 BRI (S ). 45 A 15 A AR G (% B s [i) 5 A0 o g
AR5 L2 3.4,

i

K2 HREAENE(ug-g',n=3)

Tab.2 Determination of the content of samples

R G s PR 5% JiH
('sample No. ) (uridine ) ( guanosine ) (adenosine )
S1 181.13 115.80 92.36
2 481.88 282.36 280.47
S3 173.39 91.84 155.07
S4 127.17 75.78 152.41
S5 372.82 149.12 181.06
S6 215.28 153.50 224.23
S7 185.75 84.08 144.05
S8 164.81 98.99 152.88
S9 130.94 68.36 91.10
S10 132.73 91.94 148.22
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Fig.2 HPLC fingerprints of 10 batches of solid culture of Hericium mycelium
=3 10 fERELBFIERNERTRBE
Tab.3 The relative retention time of common peaks of 10 samples
165 ( peak No. ) S1 S2 S3 S4 S5 6 s7 S8 S9 S10
1 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10
2 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13 0.13
3 0.15 0.15 0.14 0.14 0.15 0.15 0.14 0.14 0.14 0.14
4 0.27 0.26 0.26 0.26 0.26 0.26 0.26 0.26 0.27 0.26
5 0.28 0.29 0.29 0.29 0.30 0.29 0.29 0.28 0.28 0.29
6 0.38 0.37 0.37 0.37 0.38 0.37 0.37 0.37 0.36 0.37
7 0.40 0.39 0.39 0.39 0.40 0.39 0.39 0.39 0.39 0.39
8 0.41 0.41 0.41 0.41 0.41 0.41 0.40 0.40 0.41 0.41
9 0.46 0.46 0.46 0.46 0.47 0.46 0.46 0.46 0.46 0.46
10 0.55 0.54 0.54 0.54 0.55 0.54 0.54 0.54 0.55 0.54
11 0.57 0.57 0.57 0.57 0.58 0.57 0.57 0.57 0.57 0.57
12 0.75 0.75 0.74 0.74 0.75 0.74 0.74 0.74 0.74 0.75
13 0.81 0.80 0.80 0.82 0.81 0.81 0.81 0.80 0.80 0.81
14 0.90 0.93 0.90 0.90 0.89 0.90 0.90 0.90 0.90 0.90
15 0.96 0.97 0.97 0.97 0.96 0.97 0.97 0.97 0.95 0.97
16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
17 1.12 1.13 1.13 1.13 1.12 1.13 1.12 1.12 1.12 1.12
18 1.22 1.23 1.23 1.23 1.22 1.23 1.23 1.23 1.22 1.23
19 1.29 1.30 1.30 1.30 1.28 1.28 1.30 1.30 1.29 1.30
20 1.42 1.42 1.42 1.42 1.41 1.42 1.42 1.42 1.41 1.42
21 1.65 1.66 1.66 1.66 1.64 1.66 1.65 1.65 1.64 1.66

hhiHi i
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Tab. 4 The relative areas of common peaks of 10 samples

15 (peak No.) S1 s2 S3 S4 S5 S6 S7 S8 S9 S10
1 3.34 1.99 1.98 4.97 2.42 4.69 443 4.06 3.62 3.20

2 0.09 0.03 0.08 0.10 0.08 0.05 0.08 0.07 0.11 0.08

3 0.02 0.03 0.08 0.09 0.07 0.03 0.05 0.04 0.08 0.07

4 0.13 0.05 0.07 0.08 0.07 0.08 0.12 0.14 0.43 0.14

5 0.03 0.05 0.05 0.04 0.09 0.04 0.05 0.04 0.01 0.03

6 0.38 0.26 0.22 0.19 0.73 0.18 0.22 0.22 0.21 0.32

7 0.02 0.03 0.12 0.14 0.10 0.06 0.05 0.05 0.24 0.27

8 0.56 0.17 0.10 0.05 0.50 0.02 0.68 0.04 0.04 0.04

9 0.23 0.29 0.27 0.34 0.28 0.18 0.18 0.17 0.56 0.27

10 1.83 1.89 1.92 1.69 3.48 1.40 2.02 1.51 2.05 1.48

11 0.02 0.05 0.04 0.04 0.02 0.03 0.02 0.02 0.09 0.05

12 0.06 0.05 0.05 0.05 0.31 0.03 0.03 0.03 0.20 0.20

13 0.54 0.23 0.11 0.04 1.41 0.21 0.26 0.40 1.07 0.62

14 0.04 0.02 0.07 0.06 0.03 0.03 0.08 0.04 0.19 0.03

15 0.00 0.00 0.01 0.01 0.00 0.00 0.01 0.00 0.00 0.00

16 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

17 1.06 4.94 1.13 1.32 8.45 0.61 0.90 0.71 9.46 5.32

18 0.06 0.04 0.03 0.04 0.07 0.03 0.05 0.05 0.14 0.13

19 0.03 0.02 0.03 0.03 0.15 0.02 0.02 0.01 0.13 0.06

20 0.57 1.35 2.40 2.87 1.89 1.93 2.29 1.79 1.95 2.23

21 0.06 0.04 0.22 0.21 0.07 0.10 0.10 0.08 0.10 0.05

252 MAHBERNHE 10 #FE AR RIES. 3 iFie

Bl JebRic T 21 A HA e, 28 500 JR S X |, A
Horpr 34~ @ 3505, 10, 16,20 S UK K IR ST
AT

253 AMHESHE SN 10 HEAES HPLC Bl S
e R A, Tt 22 SR OE i g g A T
BIVCHEC, A i Sk B 22 55 52 W0 i €8 5 4 SR A
B, TR i S B U, LU S Oy 150603 14
fn (SO S HE i) ISR S IR B, B[R R 0.10,
DI 50 0T AARLBE 108, 5 A B 8 e R D A
Lt , 10 HEFE 45 S0 35 A LS 7E 0.932~0.992, 73 3l
7 0.969.0.985.0.968.0.974.0.961.0.992.0.939
0.947.0.932,0.986, 10 HLAME K B 22 [E (R 55 72 9 I
B g BB S AT DI S LA SO, BRI Sk 1 22 [
TRIE UL 7 LA AR E

i

3.1 PRI

T ANFEHEBUAR (7K L 20% HEEK | 409% H
7K L 60% K ), AN[RlFEER ] (30,45, 60 min ),
AN TR 48 B vk R L I3 ), DA SO TR A i FH 3
(02.0.5.1.0.2 g ) XHEPHCRI MW, 25 R A, K
H 25 mL 20% H B 75 A3 30 min B, 4 Sk 7 22
AR SR OB B 2, A T IR 4
BT 3 A R BUSCR fe
32 AigEMEiL

At DAD A 25 X0 5 A 3E T 190~400 nm I
Y P AT A I, 45 S B R 7E 260 nm 4R it
A P R A S 2 H LR, k(s R
R, PRI 04 A B R X HE TR A A 3 Bl
AHCH B - oK B R -0.1% R K. 2 - 7K), T
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(08, 1,12 mL-min" ), fEif (25.30.35 C ), #EFER
(5.10.15.20 pL ) B € 35 0 (4 45 5 e o B R0R 25
TR P B A B - UK, W% 1 mL e min', AT
30 C, R 10 ul IRCREAR .
3.3 MR

AN TRV S VAT 2 [ 1A B 5 A ot AR 15
ZERPBIRTF 0.93, FIHHE LB LR I F8 SCE
OB A g, A5 LR ) 0 A 22 S /N SR U T A
TE, AL, HA R E 45 R R AN RIS o
A — 5, P22 5 T RE R th P 22k TR By
FRIERIAS RIS e R 28 I B o IR i0 k
ERAEVE SR R S AT, AR RN DR A S T 24 [T AR B
TP N AE T B TR
34 EHZERUMGIS LC-MS 43t

AU T, AEAR [R5 25 1, 0 0l FH e

UK EE IEE I | DRAT | ) R B | 2~ AR PR AT LT
BAY 22— B AU 2- AR S R B 11
AR AT L)X B S B A 4 356 mp BT HE B 0, 43
SIRERE PR ST BRI 3 N0, [RIRREE AR Sk
1T LC-MS 43 ¥t , & 8 17 5 W 5 7 35X C5Hy NS0,
AXF o0 7 BB 273, (B 246 R AR RE A 0 Sl ] Ah Ak
“W.

SEHk

[1] HANZH, YE JM, WANG GF. Evaluation of in vivo antioxidant
activity of Hericium erinaceus polysaccharides[ J ]. Int J Biol
Macromol, 2013, 52: 66

(2] #0288, T, G ek m AR A K LT PRER .
HLZHE & ik ORI TERLZ B e TR PR [T ] & R,
2011, 18(4):73
LI QZ,LIU CG, YU HL, et al. Protein, polysaccharide and
B —glucan levels in Hericium erinaceus fruit bodies harvested
at different development stages and the effect of extracted
polysaccharide on NO production by RAW264. 7 cells [J]. Acta
Edulis Fungi, 2011, 18(4): 73

(3] JAh, BEARAS, XIS, 26, w8 B 7~ Gk — bk Ze Kl ik 73
Brer A i H B me AN A [ ) ). £ i, 2011, 18
(1):49
ZHOU S, XUE JJ, LIU YF, et al. Determination of arabitol,
trehalose and mannitol in the fruit bodies of edible fungi using high
performance anion chromatography—pulsed amperometric detection
(HAPEC-PAD ) J ]. Acta Edulis Fungi, 2011, 18 (1): 49

[4] LIW,ZHOU W, CHA JY, et al. Sterols from Hericium erinaceum
and their inhibition of TNF-alpha and NO production in
lipopolysaccharide—induced RAW 264. 7 cells[ J |. Phytochemistry,

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

2015, 115: 231

WANG K, BAO L, QI Q, et al. Erinacerins C-L, isoindolin—1-ones
with a —glucosidase inhibitory activity from cultures of the medicinal
mushroom Hericium erinaceus| J |. J Nat Prod, 2015, 78 (1): 146
LU QQ, TIAN JM, WEI J, et al. Bioactive metabolites from the
mycelia of the basidiomycete Hericium erinaceum[ J ]. Nat Prod
Res, 2014, 28 (16 ): 1288

VR REH, B, A AN FL AL I 1 B R L
L C 1772008 A i [F 2527 22 R4 2 AT\ e v [ 2401830
. AFIE: PE R 55, 2008 474

TANG J, CHENG M, LU J, et al. Profiling and determination of
nucleosides in several medicinal fungi by HPLC method [ C ]/
The Proceedings of 2008 Academic Annual Conference of Chinese
Pharmaceutical Association and the Eighth China Pharmacists
Week. Shijiazhuang: Academic Meeting Affairs Department of
Chinese Pharmaceutical Association, 2008 : 474

BRI, B R, DRI, 55, Sk 1A 22 1] VR B R W o ek A YR 50
() )T AR EG2EBesA 4, 2016, 32(6): 724

BI CY, LI GY, CHEN T, et al. Study on quality standard for
Hericium erinaceus with solid culture[ J ]. ] Guangdong Pharm
Univ, 2016, 32(6): 724

SRR, 2R, VB R. T Sk B Al oy B 2 B PR D ik
LI AT - 211, 2010, 4(8): 77

GUO YY, LI H, LIU ZD. Phytochemical components and their
pharmacological action of Hericium[ J |. Acad Period Farm Prod
Proce, 2010,4(8): 77

TEIEE Rk, B, A5 Sk S M S 24 A I ST 0k
JeL) ). A 2424, 2010, 31(1): 70

WANG XY, JIANG QY, LING PX, et al. Research progress in the
effective components of Hericium erinaceus and its pharmacological
actions [ J |. Chin J Biochem Pharm, 2010, 31 (1 ): 70

LE MOINE O, QUERTINMONT E, GULBIS B, et al. Blunted anti-
inflammatory response to adenosine in alcoholic cirrhosis [J1.1
Hepatol,, 1999, 31( 3 ): 457

T W, SR, AF. HPLC 30 M Sk i A% 1 28BS0 IR A 1Y
k()] S SRR, 2015, 18 (4): 432

YUE XK, CAO G, WU Y, et al. Determination of nucleosides of
adenosine in Hericium erinaceus by HPLC [ J 1. Pract Pharm Clin
Remed, 2015, 18 (4): 432

ZEVFT, BEES B, 45 M5k T B L2l i R SR 2528080
Frld ] shEEAR, 2002,21(3): 32

LI JL, LU L, CHEN K, et al. Studies on adenosine etc. composition
with medicinal effects of Hericium erinaceus and its pharmaceutical
products [ J ]. Edible Fungi China, 2002, 21( 3 ): 32

JBUER DY, FERE I, AR FY. HPLC & sk i iR [0 ).
iz, 2012, 34 (7 ): 1405

GU HF, ZHUANG YL, ZHANG ML. Determination of adenosine
in Houtoujun tablets by HPLC[ J J. Chin Tradit Pat Med, 2012, 34
(7): 1405

AR S



% ChinJ Pharm Anal 2018,38(4) ‘ JPA

664 - RS
[15] JE#4. RP-HPLC PS5BS 05 Sk WORLARD PRI A S B0 LT 1 ovh (18 ] Bl A 250, 2R A0, 2. WSk TR 22 [ (B 3R ) 1 W AR 77 AR
24,2005, 27(2): 213 MR HPLC-ELSD $5CIA 35 [ 1 ]. Hhsi2h, 2017,39(6)
ZHOU JA. Determination of adenosine in compound Houtou granules 1211
by HPLC [ J]. Chin Tradit Pat Med, 2005, 27(2): 213 CHEN T, YANG JH, LI JS, et al. HPLC-ELSD fingerprints of
(161 WU & HPLC M 52 J M Sk e 8 P AR i & [0 ] b2y, oligosaccharide sites from mycelia of Hericium erinaceum solid
2002,24(3): 181 culture and Weilening tablets [ J]. Chin Tradit Pat Med, 2017, 39
QI YF. Determination of adenosine in compound Houtou capsules by (6):1211
HPLC[ J J. Chin Tradit Pat Med, 2002, 24 (3 ): 181 (191 ArdE 22 ZERAR A5 /IR SK T3 A TR N TR SR 15
(17 ] BERAL, T A, EREAk, S5, /NRIG Sk B KV /N 431 ZHECEAROCHERIT [T ] EBESY, 2012, 10(4): 244
HPLC $880EEGT [ ] hEAEAR 2443k, 2012, 33(1): 8 SHI B, LI YT, QI TH, et al. Study on the correlation of small
QI TH, DING SB, WANG ZL, et al. Discussion on HPLC fingerprint molecule fingerprints and polysaccharide content of Hericium caput—
of water—soluble small molecule extract of Hericium caput—medusae medusae fermented liquid [ J |. J Fungal Res, 2012, 10( 4 ): 244
[J ]. ChinJ Biochem Pharm, 2012,33(1):8 (AR3CT 2017 4F 4 A 19 HLE])
(2545 $r7 ) YmiR 2B 7 OA
4
v RFIRAAEZEM ARG, AR — 2R G AR, R RN, TRAR T R, Ferr |
L DS Y- T Y S INP VYN TS RSNy FUELS Pe]
v BT ATIFTAARE @ AT A S B M IRSARE , R AT '
% A F) R B L AALAT I SA AR AR ASHE, PT A Ao 20 A K F) M 56 Chttp://www.ywixzz. z
¢ on) EEIA, NI T e BT R4S '
! AT R B IAUAEATHN SAARMBAEAT I A, B 5 ATV G T i dm 22 !
1011401111144 1 10

i



