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Abstract: To provide theoretical support for comprehensive resource utilization of Atractylodes macrocephala,
this study analyzed and evaluated the nutritional value of protein amino acids and flavor components of A.
macrocephala seeds before and after frying. The soluble protein, amino acids, and volatile components were
determined through an automatic amino acid analyzer, 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 amino acids present in both
raw and fried seeds, accounting for 5.29% and 5.90% of the total content of amino acid, respectively; the ratios of
sweet and fresh amino acids to bitter amino acids were 1.98 and 1.95 in raw and fried samples, respectively. The
nutritional value of soluble protein was high, with the ratios of essential amino acids to total amino acids and
essential amino 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 volatile 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 monoterpene accounting for a large proportion. Frying
process could increase the content of medicinal amino acids, essential amino acids, and flavoring amino acids in 4.
macrocephala seeds, thereby improving protein nutritional value and promoting the richness and diversity of
volatile components. As a non-medicinal part of 4. macrocephala, both raw and fried seeds have high edible 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 4. macrocephala and the development of high-value products.
Key words: Atractylodes macrocephala seeds; amino acid composition; protein nutritional value; volatile
ingredient; non-medicinal part
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Fig.1 Content of amino acid(A), proteins and functional amino acids (B) in raw and fried Atractylodes
macrocephala seeds
e 54, "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

TR A SO i
Essential amino acid Raw seeds Fried seeds

6



1% Ile 1.07 1 1.08 1.04

30
ot
il

1.2 1.15

a
Pl
&
—
e
=
2

=
B
55

&% Lys 1.19 1.11 0.98 0.94

i
i)
B

R+F AR Met+Cys 0.61 0.57 0.55 0.53

#
=
il

RIR+ISE R Phet+Tyr 1.17 1.09 1.19 1.15

hr 1.22 1.14 1.2 1.15

S
L)
k>
—

W R Val 1.12 1.04 1.08 1.04

SRC 80.41 71.76

223 % AR

EAAIL 2 HE BV 2 A & A BB b, EAALEBPEET 1, 8WEA S5t
B ) 0 AR SRR A R BT, B IR B A e o (I ACRF A SR ) i 1) 00 75 S B R 4R 4K
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Table 2 Comparison of essential amino acid composition and FAO/WHO recommended pattern

W FEMR FAO/WHO #Hr#Efa{, A ]
Essential amino acid FAO/ WHO standardized model Raw seeds Fried seeds

FERR e 4 4.29 433
SRR Leu 7 7.98 8.4
AR Lys 55 6.55 5.38
ML ERR Met+Cys 3.5 2.15 1.93
KNERAEEE N Phe+Tyr 6 7.04 7.14
78 Thr 4 4.89 478
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Fig. 2 GC-MS total ion chromatograms of raw and fired 4. macrocephala seeds
e A: KL B: Z:hh. Note: A: Fried seeds; B: Raw seeds.
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Table 3 Volatile components in 4. macrocephala seeds before and after frying process

RS NER =
7T
75 1 BH ) 18] WA TR Relative content (%)
Molecular
No. tr (min) Compound A yonili
formula
Raw seeds Fried seeds
B-H N
1 15.212 CioHis 8.42 6.72
p-Myrcene
D-Fri& I
2 16.361 CioHis 68.18 50.32
D-Limonene
BIKI I
3 17.709 CioHis 2.05 1.43
p-Phellandrene
y-Fa M
4 18.140 CioHis 9.46 7.53
y-Terpinene
5 19.278 Menogene CioHis - 0.39
SERA
6 19.280 CioHis 0.74 -
Terpinolene
P-A0)E
7 20.986 CioHi4 1.59 0.73
P-Cymene
pRGIE N
8 22.212 CsHgN» — 0.83
2-Methylpyrazine
10 24.522 2,5- F LI s CsHsN, - 1.17
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12

11

17

18

19

20

22

23

27.101

27.381

28.204

23.176

26.885

25.374

33.106

33.594

33.968

34.682

35.361

36.918

2,5-Dimethylpyrazine
2- £ F-5-FR RN g
2-Ethyl-5-methylpyrazine
2,3,5- = HIL LG
2,3,5-Trimethylpyrazine
3-2.H:-2,5- R AE G

3-Ethyl-2,5-dimethylpyrazin

1-CfF
1-Hexanol
BE U
1-Octen-3-ol
7-epi-Silphiperfol-5-ene
FATIE
Caryophyllene
4a,8-Dimethyl-2-(prop-1-en-
2-yl)-1,2,3,4,4a,5,6,7-octahy
dronaphthalene
R -4-(6- H J: PE-5- 4 -2-
R E-1,3-20%
1-Methyl-4-(6-methylhept-5

-en-2-yl)cyclohexa-1,3-dien

(1R,4R,55)-1,8-Dimethyl-4-(
prop-1-en-2-yl)spiro[4.5]dec
-7-ene
B-32 T I
p-Curcumene

(+)-y-Cadinene

C7H1oN2

C7H1oN2

CsHi2N:

CeH140

CsHi60

CisHa

CisHa4

CisHa

CisHa

CisHa4

CisHa

CisHa

1.54

0.93

0.56

1.17

1.06

1.15

0.18

0.51

0.62

0.12

0.13

0.96

0.23

431

0.82

4.42

7.05
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26

27

28

38

16

21

24

29

31

33

30

34

36

37.845

38.206

38.611

38.889

52.037

32.027

35.091

37.589

39.715

47.365

49.000

41.586

50.107

51.027

(+)-f-himachalene
RIEAE
4a,5-Dimethyl-3-(prop-1-en-
2-yl)-1,2,3,4,4a,5,6,7-octahy
dronaphthalene
- TN
a-Curcumene
BB
(-)-cis-p-Elemene
G
Atractylon
HiiE
Furfural
R
Benzaldehyde
e
Furfuranol
5- F k-2 R i Y
2-Furanmethanol, 5-methyl-
R
Benzyl alcohol
KL
Phenylethyl Alcohol
I T
Acetophenone
2(SH)-PK 3
2(5H)-Furanone
2H-Pyran-2-one,

tetrahydro-5,6-dimethyl-,

CisHa

CisHa

CisHnx

CisHn

CisH200

CsH40:

C7HsO

CsHeO2

CeHs0:

C7HzO

CsH,00

CsHzO

C4H40:

C7/H1202

0.56

1.33

1.26

0.29

3.73

0.24

0.72

1.70

0.54

1.12

0.18

0.08

0.27

0.30

0.16

0.06
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trans-
2,3- 43,5 SRkk-6- AL
-4(H)-MH: 15 -4

40 57.378 4H-Pyran-4-one, CsHsO4 - 0.61

2,3-dihydro-3,5-dihydroxy-6

-methyl-
32 48.170 4(H)-Pyridine, N-acetyl- C7HoNO - 0.71
2- R

35 50.351 CsH/NO - 0.33
2-Acetylpyrrole

MLk g -2~ F i
37 51.789 CsHsNO - 0.16
Pyrrole-2-carboxaldehyde

3,4- " HEEIETR L6
39 53.356 CioH1202 — 0.33
3,4-Dimethoxystyrene

2.3.2 AF K MR 5 8 KK A AR R AT

XA St RIRD 11 e 13 AR ey RS HH R R A (R R AT R, P Rl SR 2 1) 2 f5F
WRALEY (12 FD FURRERLEY (6 FD , EMEZBARKES, WEEREN D-Fr
TR R B- H IS5 B AR 2 RS B A 15); AR I LT . A i 00 LGRS
ML, ok R A SRR . IR . SRR . S5 Kk, 1-CRA & Ak,
W& HEA, FEM, BERALREES. WRE. BE. BEE: WERMFRH AL R
SRR ATRIBRANYE L RUT . EESSANE 2E s O B A B A R B TR, R, B
Why RHEBEAARREMNICR ROMWBEANCE. BF. fE. Lk, AE. @aEt
FUSL, S3Ah, MRARHE R AN S P E KURRFAE 2 355 Chitp://www.the good scents
company.com) K%, 2(SH)-WkMHIAA Bk, P-bfLR REMGE. FHk, 2-2mk
e BRI RRR AEF, -2 R BRI, 3,4- T HEIER M B A AL
7o

PERNERSY I BRI AR 22 7 A AN TR R A0k 3 B BT R R IR RO s b J5 TR
R 53 800 I 30 P HR T2 K 1) AOH T ok B8 5 2 A0 UK 2 S = & IR A S A
3 5%
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IR TR B AR AR AN D ] i AR LIRS 4, R R & B T M
bk, #edE, R, AN KRFEW, HKFE, ZROEHET; MR TR AT
T T ERRR YR, AR ERER S ER S, RWAARMENTEIT A
—E MAATYE . BT EAA/TAA {55 EAA/NAA {H 405 BAE R (AbRuE I, SRC B4k T
BUHKE, EAALHEGE T 1, RUAARFAERARLBOVBEMEE, 5K PES
FREAE R BRI, JE TR A, EIRME R, TSR R BT A A E FRK
BB T SR AT O E R, FARF TR L 4R AN S TR R e 1
W,

T [ AR TS A 23 B USRI B, AR ity B ARE A 1) 9 ACHS P A H B 2 | %
FMEE . MR WESE. WS, TR, FTAEMESE. URNESS. MERE S LR T B RS £ A
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