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Abstract: To provide theoretical support for comprehensive resource utilization of Atraciylodes macrocephala ,this study ana-
lyzed and evaluated the nutritional value of protein amino acids and flavor components of A. macrocephala seeds before and af-
ter frying. The soluble protein,amino acids,and volatile components were determined through an automatic amino acid analy-
zer ,ultraviolet-visible spectrophotometer,and gas chromatography-mass spectrometry ( GC-MS) ;the target volatile compounds
were postulated by searching NIST spectral library. The amino acid content in A. macrocephala seeds was diverse , with 17 ami-
no acids present in both raw and fried seeds,accounting for 5.29% and 5.90% of the total content of amino acid, respective-

ly ; the ratios of sweet and fresh amino acids to bitter amino acids were 1.98 and 1. 95 in raw and fried samples, respectively.
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The nutritional value of soluble protein was high,with the ratios of essential amino acids to total amino acids and essential a-
mino acids to non-essential amino acids being close to the ideal protein standard, with coefficient values of 80.41 and 77.76,
respectively, and essential amino acid index values approaching 1. The volatile aroma components were abundant, with 40 vol-
atile components including 12 common components in both raw and fried seeds,with 15 unique components in raw sample and
37 unique components in fried sample ;terpenoids were the main components,with D-limonene as the representative monoter-
pene accounting for a large proportion. Frying process could increase the content of medicinal amino acids, essential amino
acids, and flavoring amino acids in A. macrocephala seeds ,thereby improving protein nutritional value and promoting the rich-
ness and diversity of volatile components. As a non-medicinal part of A. macrocephala ,both raw and fried seeds have high edi-
ble value,and frying process can further improve taste and enhance flavor. Thus, this study can provide theoretical basis for
the resource utilization of non-medicinal parts of A. macrocephala and the development of high-value products.

Key words : Atractylodes macrocephala seeds ;amino acid composition ; protein nutritional value ;volatile ingredient ; non-medic-
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Fig. 1 Content of amino acid( A) ,proteins and functional amino acids (B) in raw and fried Atractylodes macrocephala seeds

o HAMEE, " P<0.05," " P<0.01, Note:Compared with raw seeds, " P< 0.05, " * P< 0.01.
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Table 1  Comparison on RAA ,RC and SRC of essential amino acid composition of A. macrocephala seeds

Az il il

Wit SR Raw seed Fried seed
Essential amino acid

RAA RC RAA RC
REE e 1.07 1 1.08 1.04
4R Leu 1.14 1.06 1.2 1.15
R Lys 1.19 1.11 0.98 0.94
BEM + LR Met + Cys 0.61 0.57 0.55 0.53
KN + B Phe + Tyr 1.17 1.09 1.19 1.15
SRR Thr 1.22 1.14 1.2 1.15
R Val 1.12 1.04 1.08 1.04

SRC 80.41 77.76




Vol. 36 %

J 8 BRI T AR R 1 E SRR SR LB AR A PRI R )

1211

2.2.3 FRABIEH

EAALZHE W) 8 S 5 O 08 1 Y 22
PRl EAAL(EDBCHE T 1, B H S hnfE s A
W IETR AL OB , B SR (i o FOARKF
Az b R S i 1) a0 T 28 R R i By ) D 1. 30 A
LO1, 52 A AR L, K05 A9 AR B0 s E FE R i
BOEHE T 1, R WV B AR 2 3 B fe B
EE TR

2.2.4 5 FAO/WHO & k8 4% X 38 b4t
HARFFESHIHT S 4 Fh EAA &7 TAA (1) U {E 2
FEAHEE 1Y, B Lys 7EINIVE FREMT 1( W3R 2) .
1545 Fh EAA/TAA 5 FAO/WHO HfE7E 2 B R 158 =ik
AHEEHL, B Met + Cys 1y FbAE A T 45 3 09 4
(3.5) 41, Hofl £ Fhooh 75 2 FE W2 5 2 LR B 1 L
E X4 Eong i TACIE AR e, 45 RRWI TR 2w
TNFAEEE | FAAKF A5 — PR Z IR Y2 Met + Cys,,

®2 SHFREMHE FAO/WHO HHEIEMENILLILE

Table 2 Comparison of essential amino acid composition and FAO/WHO recommended pattern

DT s LR FAO/WHO FRififR = A K i
Essential amino acid FAO/ WHO standardized model Raw seed Fried seed
SR e 4 4.29 4.33
SEAMR Leu 7 7.98 8.4
TR Lys 5.5 6.55 5.38
B + LIS Met + Cys 3.5 2.15 1.93
KAER + B Z AR Phe + Tyr 6 7.04 7.14
JRER Thr 4 4.89 4.78
AR Val 5 5.58 5.4
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MR o B A5 2P sy, (H R S R il R 1 1 AR fEAR
Ko
2.3 ERMRSOW

FPRERREAT 3 M (LI 2) o el P Al A0, 0 ] iy
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B2 AmnkhEmBEARFH GC-MS BEFRE
Fig. 2 GC-MS total ion chromatograms of raw and fired A. macrocephala seeds

WA H B A Note: A Fried seeds;B:Raw seeds.
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Table 3  Volatile components in A. macrocephala seeds before and after frying process

X DO NER gy
[F=) {552 B ] ey 7k Relative content( % )
No. tg (min) Compound MO]BCU]AM e VXl
formula AR e
Raw seed Fried seed
1 15.212 B-F B4 B-Myrcene CroHyg 8.42 6.72
2 16.361 D-¥7#% D-Limonene CioHis 68.18 50.32
3 17.709 B-7K 14 B-Phellandrene CyoHyg 2.05 1.43
4 18. 140 y-#AiH )i y-Terpinene CipHyg 9.46 7.53
5 19.278 Menogene CioHig - 0.39
6 19.280 SR Terpinolene CioHyg 0.74 -
7 20.986 p-A:AEK% p-Cymene CroHyy 1.59 0.73
8 22.212 2-FUEEN 5 2-Methylpyrazine CsHgN, - 0.83
10 24.522 2,5- I 3L 2 ,5-Dimethylpyrazine CeHN, - 1.17
13 27.101 2-7,3%-5- I LML HE 2-Ethyl-5-methylpyrazine C,HN, - 0.18
14 27.381 2,3,5-= HIJLIEWE 2,3, 5-Trimethylpyrazine C,H, N, - 0.51
15 28.204 3-7,3£-2,5-—F BLIL IR 3-Ethyl2,5-dimethylpyrazine CgHpo N, - 0.62
9 23.176 1-C % 1-Hexanol CeH, O 1.54 0.12
12 26. 885 HEZERE 1-Octen-3-ol CgH,O - 0.13
11 25.374 7-epi-Silphiperfol -5-ene CysHy, 0.93 -
17 33.106 TV Caryophyllene CysHy, 0.56 0.96
8 s e ins .7 sttt Colla -
19 B (Gl 2D ot ddene G5B 117
20 34.682 (1R,4R,5S)-1,8-Dimethyl4-( prop-1-en-2-yl) spiro[ 4. 5] dec-7-ene CisHyy - 0.82
22 35.361 B-Z I B-Curcumene CisHyy 1.06 4.42
23 36.918 ( +)-y-Cadinene CisHyy 1.15 7.05
25 37.845 ( + ) -B-himachalene CisHyy - 0.29
- 18,206 SfeAsfik 4a ,5-Dimethyl-3-( prop-1-en-2-y1) - Coathy, 0.56 B

1,2,3,4,4a,5,6,7-octahydronaphthalene
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2:5% 3 ( Continued Tab. 3)

\ LN ONER e u
= [=92] I} ﬁ}%ft lati [
e 1554 ) W) 475 Relative content( % )
N 4 (min) C q Molecular
o w (min ompoun PN Kl
Raw seed Fried seed
27 38.611 a-FE W a-Curcumene CisHy, 1.33 3.73
28 38.889 B-Hi 7 (-) -cis-B-Elemene CisHyy - 0.24
38 52.037 B Atractylon Ci5sHyy O 1.26 0.72
16 32.027 HERE Furfural CsH, 0, - 1.70
21 35.091 K H [ Benzaldehyde C,HsO - 0.54
24 37.589 FEEE Furfuranol CsHg O, - 1.12
29 39.715 5-FP 32 -1 FH /% 2-Furanmethanol , 5-methyl- CeHg O, - 0.18
31 47.365 K Benzyl alcohol C,HgO - 0.08
33 49. 000 2K 1% Phenylethyl alcohol CgH,, O - 0.27
30 41.586 K LT Acetophenone CgHgO - 0.30
34 50.107 2(5H) -mk iR fE 2 (5H) -Furanone C4H,0, - 0.16
36 51.027 2H-Pyran-2-one , tetrahydro-5 ,6-dimethyl- , trans- C;H,,0, - 0.06
2,3- 53,5 R FE-6-H1 4 (H) -nt i 4B
, , CeHg O -
40 57.378 4H-Pyran4-one,2 ,3-dihydro-3 ,5-dihydroxy-6-methyl- 68 061
32 48.170 4 (H) -Pyridine , N-acetyl- C;HyNO - 0.71
35 50. 351 2-Z kLA % 2-Acetylpyrrole CeH,NO - 0.33
37 51.789 A& -2 - Pyrrole-2-carboxaldehyde CsHsNO - 0.16
39 53.356 3,4- " HH I 2% 3 ,4-Dimethoxystyrene C,oH,0, - 0.33

2.3.2 ARV W Rk AR ARHT

Xof A it RV ) it AR PR E R R 4 R P
AL BEAT A2, e rh A BUR 2 i A8k il 2R &
Py (12 Fb) FEmiR b 59 (6 F) B2 BA R
0, NS R 0 D-Frda A B-F g A BAT
1% MRS B &5 Bk A B T WA R
AU YR BRI S B, 2 R LA
HERRAS B TR O (R S XU 5 1- Ay
TREOR AET T WA A R B s i A L
TMIEA AL B 4 5 MR S ) o 34 AT Rk ]
ATMRRIYE 7 25 R 28 0 o LA i
TR T ALIR FERER AR R P A R R
AR 8 QW BA A BRI IR |
WA AETTE L A AR Z YA LAY
B UREAE 2 1) B 325 (http . //www. the good scents
company. com ) K 2%, 2 (SH ) -k e fid H A7 85 9 0k, P-
A HAT NG A | SF BROR, 2- S T BE ik g HL A %
R RIRIR A, NH g -2- FH T LA 7 A R ap e B
3,4-HEHROIGEA R,

FERNE LT WA i IR 26 AR A 25 7 AR AR R
W, {0 Py SO AT AR 8 XU 5 0 ) I P AR 1

3R AN (RS IZAD ] A P AL SR B 55 A
URJZ U EE ARA A
3 itiRESit

ERBRFER I AL fh AR RS df AR 25
MRAREST 4, HUE BRI & R T HIAC A% bk e |
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