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Analysis of the chemical composition, structure characterization and antioxidant
activity of Trigonella foenum-graecum L. seeds from different origins

CHENG Huan, ALIYA Pa-La-Ti, SUBINUER A-Bu-Li-Zi, LI Meng-Xuan,
MAERHABA Ya-Sheng, MA Sheng-Jun, PAERHATI Ro-Zi'

(College of Food Science and Pharmacy, Xinjiang Agricultural University, Urumqi 830052, China)

ABSTRACT: Objective

microscopic morphology and antioxidant activity of Trigonella foenum-graecum L. seeds from Thailand (A), Shangqiu

To investigate the differences in chemical composition, spectral characteristics,

Henan (B), Land Port Campus of Xinjiang Agricultural University (C) and the medicinal herb planting base of Hotan
University (D). Methods

the main components in Trigonella foenum-graecum L. seeds. Structural characteristics were analyzed using ultraviolet

Qualitative and quantitative analyses were conducted to determine the content differences of

and infrared spectroscopy, as well as scanning electron microscopy. /n vitro antioxidant experiments were performed to
measure the scavenging capacity against 1,1-diphenyl-2-trinitrophenylhydrazine (DPPH) radical, OH radical and
2,2’-biazo-bis(3-ethylbenzothiazolin-6-sulfonic acid) (ABTS) cationic radical, providing a comprehensive assessment of
their antioxidant activity. Results The chemical composition of Trigonella foenum-graecum L. seeds from the 4 kinds
of sources varied. The highest content of polysaccharides, saponins, proteins, flavonoids, oils and moisture were 3.89%
(B), 1.02% (C), 23.66% (D), 8.81% (A), 7.54% (C) and 8.62% (B), respectively. Energy-dispersive spectroscopy
analysis revealed the highest weight percentages of the main elements as follows: C (72.36%, D), O (43.87%, A), N
(10.25%, C), P (2.01%, C), K (3.33%, B), S (0.6%, C), Cl (0.33%, B), Na (0.39%, B) and Mg (0.25%, C). Scanning
electron microscopy morphology analysis indicated significant microscopic structural differences in the water and
ethanol extracts of Trigonella foenum-graecum L. seeds from different sources. The half-maximal scavenging
concentration of the water and ethanol extracts against DPPH radical, OH radical and ABTS cationic radical were as
follows: Water extracts: 0.23-0.41, 0.65-3.72 and 0.24-0.35 mg/mL, ethanol extracts: 1.77-3.65, 0.16-4.93 and
0.76-1.68 mg/mL, demonstrating a clear dose-response relationship. Conclusion

foenum-graecum L. seeds from the 4 kinds of origins primarily contain polysaccharides, saponins, proteins, flavonoids,

respectively, Trigonella

oils and other components, as well as elements such as C, O, N, P, K, S, Cl, Na and Mg. Principal component analysis
comprehensively evaluate that Trigonella foenum-graecum L. seeds from Urumgi, Xinjiang, exhibite relatively superior
overall quality and demonstrated good antioxidant activity.

KEY WORDS: Trigonella foenum-graecum L. seeds; chemical composition; content determination; structural

characterization; antioxidant activity
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Table 2 Pre-experiment results of the chemical composition system
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Table 5 Characteristic values and contribution rates of principal components of aqueous extracts

A IR S W HA
FHEME TR /% E St FHIE(E TTHRR /% Rt TTEkR /%
A1 7.561 54.007 54.007 7.561 54.007 54.007
AT 2 4.283 30.594 84.601 4.283 30.594 84.601
3 3 2.156 15.399 100.000 2.156 15.399 100.000
®6 CHERIMEMSFHEBEMITEE
Table 6 Characteristic values and contribution rates of main components of ethanol extract
A BIRFRHE R PBCET A
FHIE(E TR/ % B 5Tk % FHIE(E TR/ % R %
Sy 1 6.198 47.675 47.675 6.198 47.675 47.675
WA 2 3.562 27.399 75.074 3.562 27.399 75.074
3 3 3.240 24.926 100.000 3.240 24.926 100.000

®7 KERYERSHEIER

Table 7 Loading matrix of main components in water extract

% FHis 1 ERL 2 FERGT3
S| 0.826  —0.518  —0.223
EZ2 0.285 0.958  —0.043
DPPH H i 5&75 [ % 0.670 0.742  -0.011
ABTS BHE T H i ILE bR R 0.508 0.860 0.051
B IR R —0.849  —0.525  —0.051
C 0.902  -0.244  0.356

—0.833 0.079 -0.547

0.969 0.191 0.157

(6]
N
P 0.331 —0.521 0.786
K
S

LEOAR Do AL TR 9 FIZR 10, HFE 9 FIZE 10 AT, 4 Ff
R I KSR BU 25 A AR VL o -1.77~2.44, ZE45VE4 I
J¥ ) C>B>A>D, C. B RIEZA T NIE[E . CFHRE
WLR ARG -1.96~2.06, ZiE1E43 Tl C>A>D>B,
C. ARIELEGTEN R IE(E . B 4 SRR CORIEMY I
PERUY . PUAAL I ZE G i R AR 3 AR E A, I
T B 6 R S il s A DX A 9 % LR B LA TR AE Y
o A

®9 KEHYETEBHIREGEEHE

Table 9 Major scores and overall ranking of aqueous extracts

-0.730  0.357 0.583 i1 X ERITHS e H2
0.822  —0.457  0.340 h L 1
al 20660 0479 0578 A 0.10 -0.26 -0.33 -1.50 3
Na 0739 0561 0375 B -0.80 0.88 0.02 0.83 2
Mg 0.789 0.527 -0.317 C 2.04 —0.04 0.13 2.44 1
D ~1.34 -0.59 0.17 -1.77 4

F=8 CEREMIER S HEEMR

Table 8 Load matrix of main components in ethanol extract

% FRGT 1 FERSF2 FERGF3
HBAF 0.294 0.488 0.822
B 0917  -0357  0.179
DPPH H M EETFR % 0.967 0207  —0.148
ABTS [HE ¥ A B 5 b 0.814 0.544 0.203
¥ A B bR 0.092 0.192 0.977
C -0.714  -0.559  0.421

0.786 0.423 —0.451

—-0.037 0.805 0.592

—0.478 0.769 —0.424

(6]
N
P —-0.760 0.614 0.211
K
S

-0.977 —0.036 0.209

Cl 0.185 0.829 -0.527

Na —-0.859 0.153 —0.488

R0 ZEERMTIESSREGHE

Table 10 Major scores and overall rankings of ethanol extracts

s RO e
Y, Y, Y3
A 1.36 0.04 -0.43 0.61 2
B —1.54 0.12 -0.33 -1.96 4
C 0.20 0.54 0.48 2.06 1
D -0.03 -0.71 0.28 -0.71 3
3 3

ABEFEXT 4 ASRIRIH T LA AT o o R Gl
W BSRAL A RE KRN TR TR E, S5
ARSI AT B 3T I X B A TS L o AR R AR
b E2S A 20, A AR, 2. MRS,
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