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Composition and content analysis of amino acid
in authentic Angelica dahurica of Hunan
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(1. School of Chemistry Biology and Material Engneering » Suzhou University of Science and Technology » Suzhou 215009,
China; 2. College of Bioscience and Technology » Hunan Agricultural University , Changsha 410128, China )
Abstract: Angelica dahurica is a kind of Chinese herbal medicine. The effective components of A. dahurica s com-
monly known as coumarin, have drawn attention because of their wide spectrum of biological effects that might be
mainly related to some chemical components with antispasmodic and analgesic activities like some volatile oils such as
isoimperatorin, imperatorin and so on. But it is unclear what the components and mechanism of analgesia in A.
dahurica are, and whether there are other substances just like some drug-effective amino acids have also some phar-
macological effects can make nothing of it. In this study.the contents and composition of protein amino acids and free
amino acids in Chaling A. dahurica of Hunan were determined by amino acid analyzer, and analysised of its amino
acid composition. Amongtotal amino acids, 16 kinds of amino acids except for Asn were detected, and the content of

Arg was the highest and accounted for 31.21% close to 1/3 at the ratio of the total amino acids. The content of the
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essential amino acid reached 27.01% , and the content of Leu is the highest, and accounted for the ratio of the total a-
mino acids up to 24.14%. A higher proportion of essential amino acid are respectively 73.89% and 85.78% in total a-
mino acids by the acid-catalysed hydrolysing and free amino acids, in which the content of Arg was the highest as
1.383 g+ 100 g', and accounted for 42.24%. The content of gamma aminobutyric acid and ornithine in free amino
acid was also to a high content. And in addition, a small amount of homocysteine and anserine free non protein amino
acids and peptides were detected. The essential amino acid composition was close to the recommendations of the
WHO/FAOQO uptake value. But Met+Cys had minimum RC value, and was the first limiting amino acid. The results
showed that these drug-effective and free amino acids might be one cause that Chaling A. dahurica has good physio-
logical function. Futhermore, the amino acid composition and ratio of Chaling A. dahuricae were relatively
reasonable and according with the human body needs. Based on strengthening the sulfur-containing amino acid, Chal-

ing A. dahurica has potential to develope as a new type of health food of edible and pharmaceutical. In addition, the
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study will also be a theory basis for further study on the pharmacological effects of A. dahuricae.
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Fig. 1 Standard chromatography isolation of amino acids
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Fig. 3 Chronmtography isolation of total amino acids in Angelica dahurica
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Table 1 Content of amino acids in Angelica dahurica
IR B UiF B8 S LR
Amino acid Total amino acid Free amino acid
Asp® 0.237 0.038
Thr* 0.155 0.033
Ser 0.130 0.031
Asn — 0.014
Glu* 0.458 0.102
Gly* 0.183 0.030
Ala‘ 0.198 0.032
Val* 0.194 0.028
(Cys)2° 0.040 0.044
Met™ 0.017 —
Ile* 0.151 0.037
Leu* 0.289 0.038
Tyre 0.078 0.035
Phe* 0.152 0.042
H-Cys 0.005 0.009
g-ABA 0.122 0.122
His 0.124 0.012
Ans 0.110 —
Orn 0.035 0.029
Lys™ 0.239 0.066
Arg" 1.383 1.672
Pro 0.131 0.033
TAA 4.431 2.447
EAA 1.197 0.244
EAA/TAA (%) 27.01 9.97
EAA/NEAA (%) 37.01 11.08
IR IEIR 3.274 2.099
Drug-effective amino acid

AR 73.89 85.78

Drug-effective amino acid/ TAA
Foa BHEAIER: o Z9BEILR; TAA, BEIER; EAA &% & LW ;
NEAA. JEabii Z IR .

Note: a: Essential amino acid; c¢: Drug-effective amino acid; TAA : Total amino

acids; EAA: Essential amino acid; NEAA: Non-essential amino acid.

*2 SWMULERERS WHO/FAO HEFSEBRENX L LR
Table 2 Comparison of essential amino acid composition
in rice, milk, egg. soybean, beef and WHO/FAO

recommended pattern (mg ¢ g protein)

N Met+ Phe+

* N P N . 5
M2 Type Thr Val Cys Ile Leu Tyr Lys
WHO/FAO 40 50 35 40 70 60 55
PR AR
WHO/FAO
recommended
pattern
KK Rice 25 38 28 40 63 72 23
415 Milk 44 64 33 47 95 102 78
W Egg 47 66 57 54 86 93 70
K& Soybean 28 32 12 43 57 32 49
44 Beef 46 50 40 48 81 80 89
P ds ki 37 47 14 36 69 55 58
Angelica dahurica
of Hunan
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Cys, I H-5 FEE F K™ Y000 & 54 2, 3R X
U SRR R R LA B 8 SAE A 5 10 38 UL IR A U0 5
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THRIK 1.22 mg » g, JERT2E 2 20 V200 IO R 2
W EFEN M 0.2~0.6 mg - g' HEM 2~6 1%
(BRRSR % ,2005) , 5 B S FER 1Y 2.75 % F1 2.48% ,
&2 e & B2 (Homocysteine, H-Cys) W /0 & F1F
BEAMAKE T #E ALK (anserine, Ans) ,
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BRT Met—+ Cys Fb, FHoAth 0 75 20 3 R 1 422 3 T 46 X
HERRE (FAO,1973) , 3% 3% B 11 19 40 25 T2 e Lh 3
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FE A LA A B, O R A S R A X
FROKAH L&A =K (A B AR T K5 7 & i a5
fiz Met—+ Cys J5 1 WA Q2= 45 4= A Fn 38 &, A 5 K
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2 3 W7 A R 1Y) S L R L (B B LU A R T
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®3 BEREMHLESIERE RAA F1 RC
Table 3 RAA and RC of essential amino

acids in Angelica dahurica

Thr Val Met+Cys e Leu Phe+Tyr Lys

RAA 0.93  0.93 0.39 0.91  0.99 0.92 1.05
RC 1.22  1.22 0.51 1.19  1.29 1.20 1.37
i RAA. ZUBERR LU AH s RC. 25 MR L6 R4

Note: RAA. Ratio of amino acid; RC: Ratio coefficient of amino acid.
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