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Determination of 16 amino acids in Hordeum vulgare L. var. nudum Hook. f and
Cordyceps militaris by RP-HPLC with pre-column derivatization
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Abstract:In order to establish a method to determine 16 amino acids in in Hordeum vulgare L. var. nudum Hook. { and
Cordyceps militaris ,pre-column derivatization RP-HPLC was used with 2 ,4-dinitrofluorobenzene as derivative reagent, Phe-
nomenex Gemini-NX C, as chromatographic column,mobile phase is A;0.05 mol/L sodium acetate solution (pH = 6.4,
containing 1 %o N, N-dimethylformamide) and B:acetonitrile-water. Solution(1: 1,V/V) , gradient elution, wavelength 360
nm, flow rate 1 mL/min. The results showed that the content of glutamic acid in H. vulgare L. var. nudum was 2.58% , pro-
line 1. 08% , methionine and cysteine less than 0.05% ,and the average value of 16 amino acids was 8.68% . The amino acid
content of C. militaris is higher than H. vulgare L. var. nudum ,which the content of glutamic acid was 3.23% , aspartic acid
2.42% and serine 1.60% ,methionine and cysteine less than 0.05% ,the total amount of 16 amino acids was 17.65% . The
method is simple,stable and reliable ,which can provide reference for the quality control of H. vulgare L. var. nudum and C.
militaris.
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Fig. 1  Chromatogram of standard of 16 amino acids(A) ,
the sample of Hordeum vulgare L. var. nudum
Hook. f. (B) ,the sample of Cordyceps militaris (C)
Tl REER ;2. AR ;3. 2 A TR 4. THETR;S. W& ;6. 70
RIRT. MR ;8. R 9. SIER; 10. WA 11. PP
i ;12. o2 s 13, S AR 14, AR 15. #iE R ;16. B .
Note:1. Asp;2. Glu;3. Ser;4. Gly;5. Arg;6. Thr;7. Pro;8. Ala;9.
Val;10. Met;11. Cys;12. Ile 13. Leu;14. His;15. Lys;16. Tyr.

2.1.2 Bk &

FREL 4 Fis BRRY A Ll B 083 K 2k 60 H i, 43
B 40 mg B TR A AR E , A 6 mol/L
RV 6 mL, AR, B TR BT L3 0, 5
RORPE MRS M TR . #H HR
T 110 °CAYHERE oK i 22 h, BUl B H 2 =0,
I UEZE 50 mL AR, A 2K I VL 2 ~ 3
U VRIRIBIT A _LIRBEMR T, T 80 COKIBZE T, 5k it
JIA 20 mmol/L (R PR A WIS IF E A 2 2 mL, HJ
s
2.2 DNFB §i74 %

2.2.1  ATARF a4 B R
K BRI 2 ,4- A LR IE &, FH 2 I e il
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45 0.6 mL T2 4~ 10 mL R, EH0A 0.5
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JE,55251,0.45 wm JEAREUE, .

®1 BE®RBER

Table 1  Gradient elution program

i IR fi) WA A A B
No. Time( min) Mobile phase A (% ) Mobile phase B( % )

1 0 85 15

2 3 80 20

3 8 70 30

4 10 70 30

5 20 64 36

6 30 64 36

7 32 50 50

8 37 50 50

9 £ 40 60

10 44 5 95

11 49 5 95

2.3 @Ei&st

f113% 4+ . Phenomenex Gemini-NX C 4 (4.6 mm X
250 mm,5 pm) o K1 360 nm, Ak 37 °C, 3t
PERE 10 Lo JEEIAH A:0.05 mol/L iy LR HHIA
(pH=6.4) (&H 1% N, N-— W W BERZ ) 5 7 3h
A B: CHE-/KIEW (121, V/V) o BEEEVEME, VeI AR
JPULER 2 IR o

2.4 FRAEMEZNET

Ay SIERAZE 0.3 .0.6.0.9.1.2 1.5 mL 16 Ff
X BRI, 20 S0 1 5 mL 25 s, 43 o R
il A% 16 Tl 22 51) o 2 v B (A, B 10 L 432237
U o 3 2% I T Sre DA T AR O B ], AR S
x(mg/mL) I ALBR W TR v S YNAR AR, 22 i A o
Mgk, HATLM R B E, R WE 2,

K2 lo HIEBRHEMEFIE

Table 2 Linear equations of 16 amino acids

B SRR LM &
No. Amino acid name Linear equation
1 KGR Asp y =64.986x +0.896 0.999 5
2 A5 Clu y =57.268x-1.265 0.999 6
3 L5 Ser y =81.479x +0.676 0.999 6
4 H&m Gly y =122.792x +26. 678 0.999 4
5 KA Arg y =50.214x +25.182 0.999 2
6 PR Thr y =73.851x-2.383 0.999 7
7 &% Pro y =51.257x-0.982 0.999 6
8 FER Ala y =97.233x-1.989 0.999 8
9 HEMR Val y =73.464x-1.617 0.999 5
10 B 8 Met y =57.652x-1.340 0.999 4
11 LA R Cys y =121.208x-3.983 0.999 5
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2:5% 2 ( Continued Tab. 2)

7 # R

2 R

No. Amino acid name Linear equation R
12 S5 ER e y =93.856x-26.332 0.999 0
13 SERR Leu y =55.076x +20.320 0.999 2
14 1% His y =42.557x +1.543 0.999 6
15 AR Lys y =86.583x-11.997 0.999 0
16 B8R Tyr y =18.567x +1.640 0.999 8

2.5 RBEERR

B20 1L 17 TR ()45 S R 6T FE i W B A
5K, 10 W, F5242. 37 IR 433 5400 5, i 5%
WETHTAR, 1158 5 R AR I T AR RSD {24 0.87%
FW S HRG  BE R AT o
2.6 ESMIE

HCE B 5 (QK-white) i i RIAE 5L 4% 3 1y, B
1y 40 mg, Zr IR REHZ“2. 1. 27 1“2, 2. 27 Wi R U7 ik
T4, PR 2. 37 T g A I, T SR A i
AL, B RRAE i ( QK-white ) RSD Sy 0. 97% | i Ha %
FEdl RSD 2k 1.28% , KWL Jy ik iy H S P R4

2.7 REMELE

B2, 1. 27 R AR b ( QK-white ) | i 1 &
FES AR W, 7 0.2.4.6.8 .12 .24 h b, #%
“2.37 TN {83 A A, i) SR W T AR, 1F 55 RSD
1B, &5 5 B, 75 BRAE A (QK-white ) RSD 24 1. 08% ,
B B FERE 5 RSD Oy 1. 46% , 32 BHFE SIS WRE 24 h
2.8 HRHENE

4 Tl BRI 5 5 R L3 3, i R RO U
GiRNF 4, HREW,FRPEER G EREN
2.58% ,HR Ml AR 1. 08 % 5 B it 24 g F1 >F: e

%3 @16 MEERHYLE

Table 3  The content of 16 amino acids of Hordeum vulgare L. var. nudum

ALk
RITLEAM Asp 0.52 0.50 0.49 0.56 0.52
A5 Glu 2.35 2.47 2.80 2.69 2.58
225 Ser 0.57 0.57 0.58 0.60 0.58
H4Ei Cly 0.30 0.30 0.28 0.32 0.30
KSR Arg 0.47 0.45 0.43 0.50 0.46
PRER Thr 0.30 0.31 0.30 0.33 0.31
[/ Pro 0.98 1.02 1.20 1.11 1.08
MR Ala 0.31 0.29 0.29 0.32 0.30
5% Val 0.39 0.40 0.40 0.43 0.41
H R &% Met 0.01 0.01 0.02 0.03 0.02
PR R Cys 0.04 0.04 0.04 0.05 0.04
B e 0.32 0.33 0.35 0.37 0.34
Z 5 Leu 0.60 0.62 0.63 0.67 0.63
1= R His 0.40 0.41 0.44 0.44 0.42
AR Lys 0.35 0.33 0.32 0.37 0.34
Jig 2R Tyr 0.32 0.34 0.34 0.39 0.35
16 Fha KR E i Total amino acid 8.23 8.39 8.91 9.18 8.68

e RERY ;" £k,
Note : *With bran;" Without bran.
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Table 4 The content of 16 amino acids of Cordyceps militaris

%2 No. &% Amino acid name %4 Content( % )
1 RITEHR Asp 2.42
2 AE Glu 3.23
3 225 Ser 1.60
4 HE&% Gly 0.71
5 K5 Arg 1.15
6 MR Thr 1.19
7 4% Pro 0.89
8 N Ala 1.07
9 5 Val 0.85
10 H B 4% Met 0.02
11 LS R Cys 0.04
12 S @R e 0.57
13 225 Leu 0.88
14 R His 0.57
15 WA Lys 1.14
16 JiE 4% Tyr 1.32
17 16 FhZ HER 55 Total amino acid 17.65
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M HZAR AR AR AR AR TR
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