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Pre — column derivatization RP — HPLC determination of 16 amino acids

in Omphalia lapidescens Schroet.
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2. Yancheng Institute for Drug Control of Jiangsu Province Yancheng 224002 China)

Abstract Objective: To determine and analyze 16 amino acids in Omphalia lapidecsens Schroet. Methods: The
sample was hydrolyzed for 1 hour at 150 °C and derivatized with phenyl isothiocyanate( PITC) . HPLC was per—
formed on a Phenomenex C 4( 4.6 mm x250 mm 5 pm) column with gradient elution of 0. 1 mol * L.™" sodium ace—
tate buffer solution( adjusted to pH 6.5 with acetic acid) — acetonitrile( 93:7) ( A) and acetonitrile — water( 4: 1)

( B) at the flow rate of 1.0 mL * min~" detected at 254 nm. Column temperature was 43 °C. Results: 16 amino
acids had good linearity in the ranges of 1. 16 —47.32 g * mL™'(r =0.9998 — 1. 000) . The average recoveries
were 93.3% -107.2% and RSDs were less than 3. 0% . Conclusion: The method is sensitive and accurate with
good stability which is useful for the determination of amino acids in Omphalia lapidecsens Schroet.

Key words: traditional Chinese medicine; fungus; sclerotium; Omphalia lapidecsens Schroet. ; derivatization; amino
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1
Waters 2695 ; Waters 2998 PDA
; Waters Empower Pro :
DH -101 (
) o
PITC Alpha Aesar 97.0%;,
( 140624 — 200805
Asp. Glu. Ser. Gly. His.
Arg. Thr. Ala. Pro. Tyr. Val. Met. lle. Leu. Phe
Lys) o
2
2.1 Phenomenex Luna Cq
(250 mm x4.6 mm 5 wm) 43 C,
A 0.1 mol L™ ( pH
6.5) - (93:7) 30 ¢ 3.4
L pH 6.5 3.7 L
0.28L  0.45 um ;
B - (4:1),
1 1 mL*min's 254 nm;
5 ulLo
1
Tab 1 Gradient elution program
( time) /min A-B  (the ratio of mobile phase A - B)
0 100: 0
20.00 96: 4
20.01 80:20
40. 00 78:22
40.01 70: 30
45.00 0: 100
48.00 0: 100
48.01 100: 0
55.00 100: 0
2.2
2.2.1 16
0.1 mol « L™ I mL
( Asp) 0. 10 mg. ( Glu) 0. 11
mg- ( Ser) 0. 05 mg- ( Gly) 0.07 mg.

( His) 0. 04 mg. (Arg) 0. 11 mg.

( Thr) 0. 06 mg- ( Ala) 0. 06 mg.
0.06 mg. ( Tyr) 0.03 mg-
mg . ( Met) 0. 3 mg.
( Leu) 0. 06 mg-
( Lys) 0.07 mg

( Pro)
( Val) 0. 04

(Ile) 0. 03 mg-
( Phe) 0. 04 mg

. 5 mL 25 mL 0.1
mol « L.™' PITC - 1 mol « L' -
2.5 mL lh 50%
. 10 mL
15 mL 20 min (0.45
pm) .
2.2.2 ( 4
)0.2 ¢ 5 mL
( 0.5% 50% ) 4 mL
(
) 150 C 1h
0.1 mol « L' 5mL 3
25 mL “2.2.17
“ 0.1 mol « L' PITC - ” o
2.2.3 0.1 mol » L™
5mL “2.2.1” “ 25 mL
0.1 mol * L™" PITC - 7 .
2.3 .
5pL 217
16
1. 16
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Fig 1 HPLC chromatograms of reference substances( A) sample No. 5
( B) and blank( C)

1.Asp 2.Glu 3.Ser 4.Gly 5.His 6.Arg 7.Thr 8.Ala

9.Pro 10.Tyr 11.Val 12.Met 13.1le 14.Leu 15.Phe 16.Lys
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Tab 2 Resolution and theoretical plate number 6 16
of amino acid reference subtances Thr~ Met RSD 2. 6%
tg/min 2 7% 14 RSD
( peak No.) (‘amino acid) ( resolution) (' theoretical plate number)
1 Asp 4.084 — 9.20 x 103 2.0% -
2 Glu 4.471 2.13 8.55 x 10° 2.6 5
3 Ser 9.035 18.58 1.46 x 104 0463812 24 h
4 Gly 9.833 2.61 1.57 x 104
5 His 10.296 1.47 1.69 x 10 Met RSD 3.6% 15
6 Arg 12,137 5.63 2.06 x 10* RSD 3.0%
7 Thr 13.452 3.77 2.22 x10*
8 Ala 14.253 2.15 2.18 x10% 2.7 > 6
9 Pro 15372 2.88 2,44 x 104 0.2 go “2.2.27
10 Tyr 24.795 33.14 3.16 x10°
11 Val 25.769 5.05 2.42 %103
12 Met 26.629  3.84 1.99 x 105 Sers Thr. Met RSD 4.6%
13 Tle 29.757  11.07 1.32x10° 4.0% 3.4% 13 RSD
14 Leu 30.427 1.99 1.23x10° 3 0%
15 Phe 34223 9.44 8.92 x 10 ’ ’
16 Lys 40.743  12.18 7.05 x 104 2.8 5
6 0.1¢g 5 mL
2.4 “2.2.17 (Asp 0.5100 mg * mL™'. Glu
1235 10 mL 25 mL 0.5545 mg * mL™'. Ser 0.2560 mg * mL™'. Gly
2.2.17 “ 25 mL 0.1  0.3515 mg » mL™'. His 0.1915 mg * mL™'. Arg
mol * L™ PITC - 7 0.5465 mg * mL™'\ Thr 0.3210 mg » mL™'. Ala
o 0.2855 mg * mL™'\ Pro 0.2945 mg * mL™'\ Tyr
Y 16 0.1445 mg * mL™'. Val 0.2005 mg * mL™'. Met
X(pg e mL™") 0.1495 mg *» mL™'. Ile 0.1465 mg » mL'. Leu
o 3. 0.2970 mg * mL™'\ Phe 0.1975 mg * mL™'. Lys
3 16 0.3515 mg * mL™") 2 mL 1%
Tab 3 The linearity relationship of 16 amino acids ( 2 mL
r ( linear range) “« . «
( component) ( regression equation) é:l 1%) 2 mL 2.2.2
/pg ¢ mL
»
Asp Y=3.119 x10*X +6.230 x 104 1.000  4.080 ~40. 80 150 C 1h
Glu Y =2.958 x 100X +8.214 x10*  1.000  4.436 ~44.36
Ser Y=6.641 x 10°X +4.984 x 10°  1.000  2.048 ~20.48 Asp.Glu.Ser. Gly. His\ Arg. Thr. Ala. Pro. Tyr.
Gly V=8.508 x 108X +3.265 x 104 1.000  2.812 ~28.12 Val,Met.Ile.Leu. Phe. Lys (n=06)
His Y=3.530 x 106X +1.546 x 104  0.9999  1.532 ~15.324 99.7% 103.3% 96.3% 107.2%
Arg Y =2.549 x 109X +6.583 x10*  0.9998  4.372 ~47.32 93.3¢9, 102.6% 99.8% 104. 0% 100. 0%
Thr Y=3.774 x 105X +5.270 x 104 0.9999  2.568 ~25.68 104.3% 103.6% 105.2% 101.3% 101.9%
Ala Y=5.100 x 105X +6.824 x 104 1.000  2.284 ~22.84 100. 6% 98.8% RSD L 4% 0.7%
. 0 . (I . 0 . 0
Pro Y=6.460 x 105X +5.067 x 103 1.000  2.356 ~23.56
1.3% 0.5% 0.5% 0.1% 0.1% 0.1%
Tyr Y=4.095 x 106X +8.155 x 103 1.000  1.156 ~11.56
Val Y =4.727 x10°X +3.471 x10*  0.9999  1.604 ~16.04 0.3% 3.0% 0.3% 0.4% 0.5% 0.2%
Met Y =3.434 x 10X +2.258 x10*  0.9999  1.196 ~11.96 0.2% 0.4% .
Ile Y=4.790 x 10X + 1.818 x 104  0.9999  1.172 ~11.72 2.9 13 “2.2.27
Leu Y=4.315 x 10X +3.784 x 104 0.9999  2.376 ~23.76 HPLC 16 (
Phe Y =3.912 x10°X +1.349 x 10+ 0.9999  1.580 ~15.80 ) o 4.
Lys Y=7.110 x 10°X +1.377 x 10+ ~ 1.000  2.812 ~28.12
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4 13 16 (mgeg™)
Tab 4 The content of 16 amino acids in 13 batchesof Omphalia lapidecsens

('sample  ( collecting (resource  Asp Glu Ser Gly His Arg Thr Ala Pro Tyr Val Met 1Ile Leu Phe Lys ( the total
No. ) region) region) amino acid)
1 2.96 1.17 0.72 1.02 0.28 0.45 0.79 0.88 2.22 0.58 0.71 0.26 0.50 1.09 0.57 0.44 14.65
( Anhui) ( Anhui)

2 4.50 1.84 1.26 1.55 0.40 0.84 1.13 1.38 3.01 1.20 1.20 0.18 0.79 1.80 0.84 0.75 22.67
( Zhejiang) ( Anhui)

3 5.00 1.80 1.27 1.23 0.37 0.87 1.16 1.40 3.20 1.45 1.44 0.31 0.86 1.60 0.78 0.81 23.54
( Xiamen) ( Sichuan)

4 4.64 2.28 0.79 2.06 1.04 1.33 1.23 1.50 2.85 0.84 1.93 0.28 1.49 1.95 1.19 1.74 27.14
( Xiamen) ( Yunnan)

5 5.61 2.08 1.26 1.70 0.50 0.92 1.34 1.53 3.74 1.41 1.35 0.21 0.89 1.78 0.98 1.09 26.38
( Kunming) ( Yunnan)

6 4.31 1.63 0.96 1.43 0.47 0.60 1.11 1.17 3.10 1.01 1.01 0.22 0.67 1.43 0.82 0.67 20.62
( Guiyang) ( Guiyang)

7 5.79 2.39 1.53 2.32 0.99 1.00 1.58 1.63 4.44 1.72 1.70 0.34 0.96 2.02 1.16 1.15 30.71
( Xiamen) ( Yunnan)

8 4.91 1.82 1.28 1.42 0.41 0.81 1.14 1.39 3.58 1.50 1.42 0.33 0.77 1.60 0.82 0.85 24.06
( Xiamen) ( Sichuan)

9 6.02 2.40 1.38 2.18 1.06 0.84 1.51 1.70 4.61 0.95 1.75 0.38 0.92 1.98 1.15 1.08 29.93
( Chengdu)  ( Yunnan)

10 6.71 2.66 1.41 2.79 1.04 1.25 1.70 1.98 5.49 1.64 1.72 0.31 1.13 2.32 1.32 1.46 34.93
( Hunan) ( Hunan)

11 4.12 1.48 0.99 1.04 0.35 0.68 1.02 1.14 3.45 1.09 0.98 0.17 0.64 1.29 0.67 0.77 19.87
( Hubei) ( Hubei)

12 5.48 2.07 1.33 2.00 0.59 0.92 1.37 1.55 3.87 1.63 1.56 0.36 0.82 1.74 0.94 1.16 27.40

( Xiamen) ( Hunan)

13 4.67 2.09 1.44 1.76 0.55 0.85 1.29 1.60 4.27 1.52 1.65 0.47 0.87 1.96 0.99 0.87 26.86
( Henan) ( Sichuan)
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Tab 5 Comparation of contents of the total amino

acid and Omphalia lapidescens lectin N
/
('sample ( content of the total ( contents of Omphalia  ( content ratio of total
No.) amino acid) /%  lapidescens lectin) /% amino acid and Omphalia
lapidescens lectin) /% 5
1 1.5 0.9 62.1
3 2.3 4.2 47.6
4 2.4 1.1 36.8
5 2.7 1.0 27.3 6
6 2.6 0.7 31.0
7 2.1 0.6 31.3
8 3.1 1.0 25.4
9 2.4 0.6 31.1
10 3.0 0.9 27.8
11 3.5 1.0 43.3
12 2.0 .9 22.6
13 2.7 .6 29.0
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