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ABSTRACT

Background : The major compounds of Angelica species are decursin, decursinol angelate, nodakenin, umbelliferone and B-sito-
sterol, which act anti-inflammatories, reduce pains, protect the liver and enhance the immune system. This study investigated the
chemical compositions, minerals, metals, sugars and overall amino acid composition in Angelica gigas Nakai.

Methods and Results : Powder of Angelica roots smaller than 30 mesh were used. Physico-chemical analysis revealed the pres-
ence of carbohydrates (62.0%), crude proteins (13.9%), moisture (11.4%), crude fats (7.3%) and ash (5.4%). Results showed that
potassium was present in the highest amount (1,859 ppm), followed by magnesium (214.5 ppm), calcium (147.3 ppm) and sodium
(6.0 ppm). Free sugar profiles showed the presence of sucrose (29.3 g/100 g). The total amino acids concentrations was 9,752 mg/
100 g, the most common and dominant amino acids were arginine (2,181 mg/100 g), glutamic acid (1,212 mg/100 g) and aspartic
acid (834 mg/100 g). The total free amino acids contents was 1,476 mg/100 g, in which the most common amino acid were arginine
(932 mg/100 g), glutamic acid (127 mg/100 g), and y-aminobutyric acid (80.4 mg/100 g). The fatty acid composition of 4. gigas
showed a higher concentration of unsaturated fatty acids such as linoleic acid (443.9 mg/100 g) and palmitic acid (181.3 mg/100 g)
according to gas chromatography.

Conclusions : These results showed that Angelica roots can be used in various fields of foods and medicines, and in the preparation
of cosmetics.
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Table 1. Analysis of component contents for proximates, minerals,
heavy metals, free sugars in Angelica gigas Nakai.

Units Components Contents
Carbohydrate  62.0 £1.0%
Moisture 11.4+03
Proximates % Crude ash 5.4+£0.1
Crude protein ~ 13.9+0.2
Crude fat 7.3+0.1
Na 6.0+.0.0
. Mg 214.+3.4
Minerals bpm K 1859.0+7.7
Ca 147.3+2.0
Pb ND
Heavy metals ppm Cd 0.1+0.0
As ND
Fructose ND
Glucose ND
Free sugars ~ 0.29 g/100 g Sucrose 29.3£0.9
Maltose ND
Lactose ND

*Data represent means = SD, ND; Not detected.
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Table 2. Total amino acids contents of Angelica gigas Nakai.

M@r

)v

N

o= wus ABo= ol
o | we} el
Hlilsien feld @
gl %, Q4
o et 2ol 12 4

. . Contents
Total amino acids (ng/100 g
Aspartic acid 834.73 £ 2.32%
Threonine 428.33 + 1.26
Serine 414.00 £ 1.92
Clutamic acid 1212.73 £ 2.23
Clycine 445.60 £ 1.19
Alanine 505.10 £ 1.99
Cysteine 60.50 + 0.58
Valine 486.90 = 1.66
Methionine 27.20 + 0.38
Isoleucine 360.77 £ 1.03
Leucine 600.80 £ 1.86
Tyrosine 225.50 £ 0.95
Phenylalanine 366.50 £ 1.98
Lysine 711.13 + 2.80
Ammonium Chloride 170.80 + 1.17
Histidine 321.20 + 1.23
Arginine 2181.27 + 8.65
Hydroxyproline 118.23 + 1.68
Proline 280.33 £ 1.75

Total

9751.63 £ 1.08

*Data represent means * SD.

N

Table 3. Free amino acids contents of Angelica gigas Nakai.

}— 23}k o].u]b)‘\l- _:_‘—‘L%_E _9_61- 2= 01013:] \:],E’— z]oﬂ

Free amino acids Contents
(mg/100 g)
o-Phosphoserine 4.70£0.10*
Taunine 6.46 £ 0.07
Phosphoethanolamine 17.40£0.23
Aspartic acid 61.77 £0.50
Threonine 5.13£0.15
Serine 19.00 £0.70
Glutamic acid 127.27 £0.87
L-2-Aminoadipic acid 1.44+£0.08
Glycine 5.28 +0.05
Alanine 68.70 £ 0.61
Valine 12.93+£0.35
Cysteine 9.47 £0.24
Isoleucine 3.77 £0.07
LeucineW 4.97 £0.13
Tyrosine 1.90+£0.03
Phenylalanine 4.82 +£0.06
B-Alanine 4.16+0.12
DL-3-Aminoisobutyric acid 1.19£0.05
Gama-amino butyric acid 80.43 +£1.03
2-Aminoethanol 13.90 £0.35
Ammonium Chloride 28.80 £0.48
Lysine 1.23£0.02
Histidine 54.26 £0.81
Arginine 932.77 £2.03
Proline 4.34 +0.06

Total

1476.09 £4.74

*Data represent means + SD.
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Component (FFA) Angelica gigas Nakai

(mg/100 @) (mg/100 g)
Butyric acid (4 : 0) ND Linoleic acid (18 : 2 cis) 443.93 £1.55*
Caproic acid (6 : 0) 16.43 £0.51 Arachidic acid (20 : 0) 4.66 +0.09
Caprylic acid (8 : 0) 1.31+0.03 YL&”;";Q;Z ;‘;'d ND
Capric acid (10 : 0) 2.80£0.03 cis-11-Eicosenoic acid (20 : 1 n-9) 1.17+£0.03
Lauric acid (12 : 0) 1.79+0.03 Linolenic acid (18 : 3 n-3) 30.67 £ 0.40
Tridocanoic acid (13 : 0) 8.92 +0.07 Heneicosanoic acid (21 : 0) 1.31+0.03
Myristic acid (14 : 0) 3.51£0.05 cis-11,14-Eicosadienoic acid (20 : 2) 2.11£0.02
Myristoleic acid (14 : 1) ND Behenic acid (22 : 0) 25.3+0.30
Pontadecanoic acid (15 : 0) 8.91+0.09 cis-8,11,14-Eicosatrienoic acid (20 : 3 n-6) ND
cis-10-Pentadecenoic acid (15 : 1) ND Erucic acid (22 : 1 n-9) 8.97+£0.28
Palmitic acid (16 : 0) 181.33+£0.93 cis-11,14,17-Eicosatrienoic acid (20 : 3 n-3) ND
Palmitoleic acid (16 : 1) 4.80+0.06 Arachidonic acid (20 : 4 n-6) 4.53+0.09
Heptadecanoic acid (17 : 0) 4.63+0.08 Tricosanoic acid (23 : 0) ND
cis-10-Heptadecanoic acid (17 : 1) ND cis-13,16-Docosadienoic acid (22 : 2) 3.51£0.05
Stearic acid (18 : 0) 28.1£0.83 Lignoceric acid (24 : 0) 25.00+0.95
Elaidic acid (18 : 1 trans) 6.65 = 0.09 cis-5,8,11,14,17-Ficosapentaenoic acid ND
(20:5 n-3)
Oleic acid (18 : 1 cis) 65.70+£1.30 Nervinic acid (24 : 1) 2.77 £0.07
Linolelaidic acid (18 : 2 trans) 8.35+0.17 cis-4,7,10,13,16,19-Docosahexaenoic acid ND
(22 : 6 n-3)
*Data represent means = SD, ND; Not detected.
oA AEE s GHE Hlsle] 95 A E S UL A A HA linoleic acid7b 7P Bl $hEo] e,
S & AREEOIT Alge] A 0R HHste] e 2089 oF  palmitic acid, oleic acid == HERITIL B9} FALSS)

HAke Tl = AR S Foll ARSEYE fElobr]
Ake] A9 uhah Aol Guke U= ofn| Ak
alanine, lysine, proline, threonine, valine o] #star,
s A histidine,
isoleucine, methionine, phenylalanine, tryptophan 5] 2%
o] Uth= B (Shallenberger, 1993)2} Hlwale] & ) T
of 23 feohrike Tke veRd & Qe oAt
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o] AuAkS 2418 A= Table 494 7it) B34
AR linoleic acid’} 443.93 mg/100 g2 7P Bkom, ¥3}
R AES palmitic acid”} 181.33 mg/100 g2 Bo] $HF-5 o]
Ak 28 oleic acid, linolenic acid =22 -Fo] )
ATt olHfE A= FFAASt BT AL A g
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t} (Hwang and Yang, 1997). 3t d3H, 5=3A, =T
AL oz At 7S 293 23, linoleic acid’F 2+
Z} 68.93 mg%, 71.73mg% L 55.92 mg%E 7P =& SrES
R At Aoets ARSI (Lee ef al., 2009).
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