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UPLC-MS/MS EMERLELE D 18 firEa iRl E
B LA T RE

(1. PR B B 2h 223, Vb 410008 ;5 2. HH A4 IHE 2 Be 4 MR, K10 410008
3. A 25 AT I e L K v) 410001 )

HE B &3 UPLC-MS/MS =l E &k 1 2R 18 A & KA W42, Fik: KA Hypersil GOLD
Cis &3%42 (100 mm X 2.1 mm, 1.9 pm ), A TAE —0.1% T 8L & A R Fh A8, 4 B 2B, ik 0.2 mL » min™'; A
o 5 & TR (ESI) B & THEIEHES T, 2R 880 (MRM) X T F 18 AR A s st4Tml 2, &4
B I8 AR AL AN £ A H A 0.999 3~1.000; F 34 =K % (n=6) % 98.3%~100.0%, RSD 4£ 0.34%~1.5%., 9
WAL LKA, I8 A B RALABRETAE 721~973 mg g X |, &it: R TIEAMBKE LK F %
BRAABRGEZTMNE S &,

RERIR) : MR K T 2 A B AR ER ;&2 T A B AR AR &R B BT S R AR X
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Determination of free amino acids in the mycelium of
Hericium by UPLC-MS/MS
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Abstract Objective: To establish a method for the determination of 18 free amino acids in the mycelium
of Hericium by UPLC-MS/MS. Methods: The amino acids were separated on a Hypersil GOLD C,g column ( 100
mm x 2. 1 mm, 1.9 pm ) with acetonitrile—0.1% formic acid solution as mobile phase at a flow rate of 0.2 mL * min”'
by gradient elution. Detection was carried out by positive eletrospray ionization ( ESI ) mass spectrometer in
multiple reaction monitor ( MRM ) mode. Results: The correlation coefficients of 18 kinds of free amino acids
ranged from 0.999 3 to 1.000. The average recoveries ( n=6 ) were 98.3%-100.0%, with RSD values of 0.34%—1.5%.
The total amounts of 18 free amino acids in 9 batches of samples were from 72.1 to 97.3 mg * ¢”'. Conclusion: This
method can be used to determine the content of 18 free amino acids in the mycelium of Hericium.
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L T B B A kL, X 2 RO I AL B
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1t LC-MS-8030 ¥ #H €7 % — A 3K it 3% 1k H
1, Thermo Hypersil GOLD Cg {7 3% 4 (100 mm x 2.1
mm, 1.9 pm; SR /o 32 ik o 588 5 1k I B R
KA R 2 ] ), HU20600F # 75 9% 75 8 12 (300 W,

25 kHz; FBHECER A BR A F] ),

S TR A IR A 2 R (Glu, ik 5 140690~
201203 ). 22 % FiR ( Ser, It 5 140688-200401 )., H %
% (Gly, it = 140689-201103 ). ¥ & M2 (Arg, it 5
140685-201104 ), 7 2 2 ( Thr, L5 140682-200401 ),
AR ( Ala, $1t5 140680-201002 ) i %R ( Pro, it 5
140677-201206 ) & & iz ( Val, it 140681-201202 ),
525 R (Tle, 5 140683-200401 )., 55 %4 12 ( Leu,
fit 5 140687-201102 ), 4 A 2 IR ( Phe, 4t 5 140676~
200405 ). £ B2 #i & R ( Lys, it 5 140673-201207 ).
MR4H %% ( His, #t5 140693-200401 )., AR 22 % ( Met,
it 5 140684-201102 )., L— Fi& 2 B2 ( Tyr, #it 5 111577
200201 ). {4 % 2 ( Trp, 41t 5 140686201303 ), R & iR
(Cit, #IL 5 110875-201607 ) ¥ [ F 1 & £ & 25 &
K e A FEBE 5 L- K114 2R (Asp, IL5 120909, % &
= 98% ), 1T i LR A TR A F,

M5 Sk TR 22 A4 by T e i VI 245 Ty A BIR 2 w4
HE, L9 HERE S, 5 4 511 20150301, 20150401
20130625.20150119.,20141229,20141217,
20141224, 20141122, 20150302,

CNE R EIEATR, K R aliK, oAb R
SrHral (2582 IR A E .

2 FiEEER

21 04 - Rk A F 435 44 Thermo Hypersil
GOLD C, 3% 4E (100 mm x 2.1 mm, 1.9 pm ) ; Fish
tH: MG (A)-0.1% W R 7 W (B ), 6 BE Pk i (0~4
min, 100%B; 4~5 min, 100%B — 85%B , 44 3 min );
Wik : 0.2 mL s min™'5 B 40 °C ; #ERERE: 3 pl, &
TR R B IR (EST) 5 3 bR, TF R 1A
5 Z NI (MRM ) 5 5L : 4 kV 5 IR
300 °C 5 IIFAEEHLREE : 400 °C 3 46K : 3.0 L min;
TR 10 L min™' s Hf A6 W3 1.

F1 1I8STHEERRILSH

Tab.1 MS parameters of 18 amino acids

BIERR y A AE BIER ; T AE A
(‘amino acid ) " ( collision energy ) /eV (‘amino acid ) " ( collision energy ) /eV
Asp 134 — 74 15 Lys 147 — 84 17
Tyr 182 — 136 15 Arg 175 — 170 18
Phe 166 — 120 15 Glu 148 — 84 15
Thr 120 — 56 15 Ala 90 — 44 14
Met 150 — 56 16 His 156 — 110 18
lle 132 — 86 15 Val 118 — 172 15
Leu 132 — 86 15 Pro 116 — 70 17
Ser 106 — 60 15 Gly 76 — 30 16
Trp 205 — 188 15 Cit 176 — 159 15
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25 kHz ) 20 min, 5%, A/K 2058, 45 2], 985, K
W B2 S mLL, B 50 mL 2P, oK F B = 21
FE 455, B4

2.4 ETTEE oM O BE S R
VAT 3 L, TEA - BRI, & 3 s (i
(ULE 1),

126 068 fi Asp

114 210 A Tyr .

3 861 815 | Phe
88 991 fi Thr

13 967 A et

814 354 Tle )\j\ Leu

149 118 | Ser

7610 49\ Lys

921 746 ﬂ Arg

509 657 Glu

308 933 i Ala

49 529 [\ His

691 543 A val

654 565 I Pro

14416 | Gly

7225  ficCit

122 603 ﬂ_Trp
0 ‘2 4‘1 (‘5 ‘8 1‘0 t/min

1 18 FEEE MRM &iLE

Fig.1 MRM chromatograms of 18 amino acids
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Tab.2 Regression equation, correlation, linear range, LOD and LOQ of 18 amino acids

AR LM e d e LOD/ LOQ/
r
(‘amino acid ) (linear equation ) (linear range )/ ( pg - mL™) (ng-mL™") (ng-mL™")
Asp Y=7.111 x 10°X+4.299 x 10* 0.999 3 0.11~2.10 6.9 27.6
Tyr Y=4.905 x 10°X+5.805 x 10° 0.999 9 0.10~3.01 125 37.5
Phe ¥=6.005 x 10°X+2.701 x 10° 0.999 9 0.04~1.68 52 20.8
Thr ¥=9.832 x 10°X+1.199 x 10* 0.999 5 0.10~1.52 4.5 13.5
Met ¥=1.935 x 10°X+2.181 x 10°* 0.999 6 0.09~1.50 12 48
lle Y=6.104 x 10°X+2.291 x 10° 1.000 0.11~2.10 2.9 11.6
Leu ¥=5.018 x 10°X+1.081 x 10° 0.999 7 0.11~3.00 2.1 8.4
Ser Y=8.808 x 10°X+1.530 x 10° 0.999 9 0.11~1.67 8.3 24.9
Lys ¥=2.962 x 10°X+7.791 x 10* 0.999 8 0.10~2.02 22 8.8
Arg Y=3.008 x 10°X-8.097 x 10° 0.999 5 0.09~2.01 1.2 48
Glu ¥=1.993 x 10°X+3.100 x 10* 0.999 6 0.10~2.02 3.3 132
Ala ¥=9.927 x 10°X+8.021 x 10 0.999 4 0.11~2.00 5.1 15.3
His ¥=2.006 x 10°X+4.301 x 10* 0.999 8 0.11~2.13 4.0 12.0
Val ¥=3.994 x 10°X+1.700 x 10° 0.999 8 0.11~2.00 8.3 24.9
Pro Y=4.072 x 10°X+7.509 x 10° 0.999 9 0.10~2.03 1.5 6.0
Gly Y=2.101 x 10°X+5.507 x 10° 0.999 6 0.11~2.01 4.0 16.0
Trp ¥=3.013 x 10°X+8.065 x 10’ 0.999 9 0.11~2.56 2.3 9.2
Cit Y=1.979 x 10°X+1.002 x 10 0.999 5 0.10~2.14 1.7 6.8
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2.6 KEMFRAIEEBR R “2.5” TR AR AYIR
BT BRI OB A TR R, FE TR R I S A5 UF T, R
A3, 43 I SIN=3 il SIN=10 Hfi AR ( LOD ) Al
ERR (LOQ ), 454 2.,

2.7 FEWEAL KR 257 WU hndfEf &b
(] S TR A5 BRI 3 L, JEZRIERE 6 Uk, DA 18
T 2 i R s THT R ) RSD E 0.7%~1.3% 22 |8], 45 9 36
WA 2 B R

2.8 EEMEE  HUE RS (S 20150302 ),
iz “2.37 TR kil g 6 o A S v, i e I
T, 25 4 18 i 2 KL R 7 i ) RSD 7E 0.6%~1.6%

Z[a], R EE M R AT

29 FRoEtEilee  HURE A, 3 T
JEHI0.4.9.14.19.24 h, Ki %W B 3 wl, AW -
T AN, 0 7% 06 1 AR, 18 b 22 L 18R 04 1T FH ) RSD
TE 0.5%~1.5% Z [a], 45 B R WA 5 5 W AE 24 h Y
210 JnRERICRES RS B ARELC 0 Y R —
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x3 EWERRWER (n=6)
Tab.3 Recoveries
HHM B SR [l
Civosid) (et K v e S

Asp 690.25 692.04 685.98 687.26 682.09 693.65 685.78 99.6 0.63
Tyr 210.22 206.89 208.12 203.86 211.04 207.09 202.34 98.3 1.5

Phe 361.05 360.07 356.88 357.11 353.45 364.09 360.21 99.3 1.0

Thr 180.45 176.99 182.04 178.03 178.09 181.43 179.07 99.4 1.1

Met 50.82 50.21 50.98 49.89 50.11 51.02 50.34 99.2 0.93
lle 320.46 318.67 319.08 321.86 319.72 317.99 320.01 99.7 0.42
Leu 481.32 478.06 479.65 483.01 480.98 477.89 481.03 99.8 0.41
Ser 391.02 390.76 392.68 390.99 387.05 389.07 390.66 99.8 0.49
Lys 390.08 388.09 389.79 391.08 393.01 389.33 388.92 100.0 0.45
Arg 682.05 676.09 679.77 683.06 681.34 680.75 681.55 99.8 0.35
Glu 960.56 965.03 954.89 953.01 961.09 957.83 959.12 99.8 0.45
Ala 521.04 520.07 521.89 517.79 520.65 516.03 519.36 99.7 0.40
His 260.82 257.93 259.54 258.17 261.11 262.03 259.47 99.6 0.62
Val 521.15 520.61 519.87 516.99 522.07 519.66 518.49 99.7 0.34
Pro 510.92 508.61 503.34 501.98 512.09 509.89 511.21 99.4 0.83
Gly 451.02 447.88 445.76 450.98 449.01 447.71 450.32 99.5 0.42
Trp 30.05 29.56 30.11 29.93 30.23 29.89 29.62 99.5 0.88
Cit 180.25 178.69 177.07 180.97 179.06 178.68 181.03 99.4 0.85

211 KA S EIE OREARER MRS 3 ik
& 240, ¥ 92.37 IR Jy ikl K S e 300 FEA RO AR U A A R AR SR

KB 3w, #5217 TR ) (035 A T S ik
FEINAE , DLbR U 1 28 9% R a1 R 5 5 o, 25 R L
# 4,

THRFE 1 h, M5 HEE 20 min DL A0 a] 37 45 B 30
min, %5 5 DU 75 B 20 min SR LT EE T A
FEHL 10,20 30 min, Z55 20 min J5 O HEHGE S

AR S
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®4 HREENELER (mg-g"',n=2)
Tab.4 Results of sample determination
AR lot No. lot No. lot No. lot No. lot No. lot No. lot No. lot No. lot No.
(amino acid )~ 20150301 20150401 20130625 20150119 20141229 20141217 20141224 20141122 20150302
Asp 8.41 8.63 8.71 8.61 8.82 8.92 8.93 8.60 6.93
Tyr 2.62 242 2.55 2.46 2.51 2.51 2.64 2.62 2.11
Phe 5.81 5.40 5.61 5.83 5.85 5.94 6.07 5.85 3.62
Thr 2.13 2.11 2.20 242 2.31 241 243 2.32 1.81
Met 0.51 0.52 0.47 0.61 0.54 0.61 0.62 0.51 0.50
Ile 4.62 4.58 4.60 4.63 4.56 4.76 4.63 4.57 3.21
Leu 6.21 6.30 6.31 6.52 6.27 6.60 6.66 6.40 4.82
Ser 5.54 5.29 5.52 5.60 5.64 5.73 5.86 5.51 391
Lys 5.60 5.47 5.61 5.73 6.21 6.40 6.82 6.44 3.92
Arg 7.26 7.61 8.50 8.81 8.93 9.41 9.40 8.43 6.83
Glu 12.31 12.55 12.19 12.54 12.41 12.64 12.55 12.32 9.63
Ala 6.97 6.86 6.91 6.94 7.04 6.80 6.57 6.47 5.22
His 2.60 2.71 2.90 3.01 3.13 3.23 3.21 2.89 2.60
Val 6.43 6.53 6.81 6.72 6.85 6.90 6.92 6.53 5.21
Pro 5.82 5.79 5.68 5.90 6.07 6.11 5.92 5.80 5.12
Gly 5.64 5.27 5.73 5.81 5.14 5.52 5.33 5.21 4.50
Trp 0.42 0.40 0.51 0.62 0.46 0.50 0.51 0.47 0.31
Cit 2.20 2.18 2.33 241 222 2.32 2.20 2.08 1.81
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