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Study on grade evaluation of Armeniacae Semen Amarum based on “quality
evaluation through morphological identification” and quality constants
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Abstract: Objective Toestablish a scientific and reasonable quality evaluation and grading standard for Armeniacae Semen Amarum
(ASA). Methods Taking 32 batches of dried mature seeds of Prunus armeniaca as the research objects, Their morphological
parameters (longitudinal diameter, transverse diameter, thickness diameter, kernel shape index), kernel dry weight, hardness, color
values (L*v a*v b*\ E’w), odor response values, and amygdalin content were determined. Grade classification was performed using
the quality constant method,and the correlations between various indicators and quality grades were investigated through correlation
analysis, partial least squares-discriminant analysis (PLS-DA), and regression analysis. Results The quality constant 4 of the 32
batches of ASA kernels ranged from 1.04 to 3.15, Based on the 4 value, they could be classified into selected grade (six batches) and
mixed grade (26 batches). Amygdalin content was significantly positively correlated with hardness and b” value (P < 0.05), and the
quality constant 4 was extremely significantly positively correlated with dry kernel weight, transverse diameter, hardness, and
amygdalin content (P < 0.01). The PLS-DA model could effectively distinguish ASA of different grades, and amygdalin content and
quality constant 4 were identified as the key variables for grading. Regression analysis showed that hardness could explain 20.0% of
the variation in amygdalin content, while hardness and transverse diameter together explained 60.10% of the variation in the quality
constant. Conclusion The evaluation system constructed in this study based on appearance characteristics, intrinsic components, and

quality constant, which helps standardize the market order of ASA, ensure the safety and efficacy of clinical medication. It is of great
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significance for promoting the standardized development of ASA industry and can provide a scientific basis for the quality evaluation

and market grading of ASA.

Key words: Armeniacae Semen Amarum; quality evaluation through morphological identification; appearance traits; amygdalin;

quality constant; quality evaluation; grade classification
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Table 2 Morphological parameters, kernel dry weight, hardness, color values, amygdalin content, quality constants and

classification results

G5 A /g

WfE/mm  FEE/mm

Cfe% JBitmm /N L™ a” b" E'w  ESHCH/%  FUEEH SR

kx1

kx2

kx3

kx4

kx5

kx6

kx7

kx8

kx9

kx10
kx11
kx12
kx13
kx14
kx15
kx16
kx17
kx18
kx19
kx20
kx21
kx22
kx23
kx24
kx25
kx26
kx27
kx28
kx29
kx30
kx31
kx32

0.35
0.33
0.41
0.28
0.33
0.50
0.40
0.45
0.35
0.46
0.35
0.32
0.52
0.31
0.43
0.38
0.35
0.48
0.32
0.39
0.34
0.39
0.34
0.28
0.28
0.36
0.36
0.35
0.37
0.29
0.34
0.34

13.21
12.37
14.42
11.22
13.05
15.05
13.50
15.89
14.02
15.45
11.45
14.97
15.24
14.33
14.85
13.77
13.53
15.62
15.25
14.53
13.27
15.48
15.16
12.55
13.48
14.93
14.42
14.69
14.60
12.66
14.63
12.52

10.62
9.77
10.63
9.14
10.94
11.71
9.88
10.97
10.37
11.84
9.78
9.90
12.08
10.00
10.33
10.67
10.43
11.78
10.04
10.66
10.25
10.54
9.71
8.82
9.69
9.91
9.98
10.73
8.99
8.66
10.68
9.73

1.24
1.27
1.37
1.23
1.19
1.28
1.37
1.45
1.35
1.30
1.17
1.51
1.26
1.43
1.44
1.29
1.30
1.33
1.52
1.36
1.29
1.47
1.56
1.42
1.39
1.51
1.44
1.37
1.62
1.46
1.37
1.29

5.61
6.66
5.44
5.40
4.77
5.76
6.82
5.56
5.06
5.26
6.36
4.56
6.07
4.89
5.45
5.42
5.47
5.95
4.49
5.57
5.19
5.01
4.85
5.31
4.47
4.79
5.27
5.06
5.51
5.19
4.25
5.85

3822 18 8 1424.17 5.52 1.93 1% 17
5530 12 7121836 3.94 1.30 i
7127 17 81524.04 479 1.96 1% 17
4434 11 610 16.03 4.05 1.66 Gt
53.33 18 8162538 4.71 1.55 G1R
5574 22 9172922 4.85 2.43 1% 17
60.66 18 813 23.60 4.55 1.82 Gt
69.07 2111 18 29.77 5.41 243 by
47.17 16 916 24.35 3.99 1.40 i
56.82 24 112133.73 5.25 3.15 1% 17
47.63 11 710 16.43 3.94 1.38 G1R
4834 20 916 27.15 4.68 1.50 Gt
56.63 221018 30.13 470 2.44 H 1R
40.61 15 813 21.40 3.35 1.04 2N
65.50 19 916 26.42 3.85 1.66 Gtk
51.13 16 914 23.09 3.85 1.46 g1
4426 16 813 22.11 3.48 1.22 itk
4783 21 9152733 3.56 1.71 Gtk
4894 20 916 27.15 3.81 1.22 itk
49.06 18 914 24.52 3.93 1.53 g1
39.65 15 813 21.40 3.94 1.34 EZN
46.17 19 916 26.42 3.45 1.38 2N
5337 15 813 21.40 4.89 1.66 g1
4588 10 710 15.78 4.14 1.16 itk
4957 14 712 19.72 4.63 1.30 2N
4578 18 9122343 4.15 1.49 gix
4790 17 912 22.67 4.02 1.45 giix
52.57 1610 15 24.10 4.11 1.44 EZ
6242 16 81221.54 4.23 1.57 EZN
4550 12 8 917.00 3.59 1.04 giix
38.59 22 91528.11 3.40 1.16 Gtk

4795 17 81121.77 4.48 1.52 NS




PED 202648 B57% B8 Chinese Traditional and Herbal Drugs 2026 April Vol. 57 No. 8 « 3157 «

2.3 EECSREN

K464 - TE VRS TE] 120 s, 14 B2 A1) 20
s, PESEHERSSIA] 10s, BT ENTARRE 1
L/min, 73H7FAERf[A] 150 s.

WFE T 2 S0, WMERE AL 15 g
B 50 mL TP s E=EET (20 T)

b ZIRE RIS # 1h, iNose FLTSHEATAEIN, BEASFE S -FATH I
1 HRHARRG 3 K, AR AR N e KA AP BB T N B 28 45
Fig.1 Sample photography example Bk 3,
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Table 3 Odor response characteristic values of of electronic nose sensors

. A A i [ A

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14
kx1 1.23 1.19 1.29 1.17 1.30 1.07 1.08 1.36 1.03 1.01 1.10 099 097 1.01
kx2 1.16 1.15 1.26 1.13 1.23 1.03 1.06 1.29 099 099 1.09 099 097 1.01
kx3 1.20 1.16 1.25 1.12 1.28 1.00 1.03 1.34  0.98 0.97 1.09 099 097 1.01
kx4 1.01 0.88 1.19 1.09 1.09  0.93 0.99 1.31 0.84 0.83 0.81 0.64 0.60  0.90
kx5 1.10 1.02 1.22 1.10 1.18  0.96 1.01 1.33 0.91 0.90 0.95 0.81 0.79 095
kx6 1.51 1.31 1.25 1.24 1.74 1.00 1.07 1.82 099 1.10 1.12 1.00 098 1.03
kx7 1.51 1.31 1.25 1.24 1.74 1.00 1.07 1.82 099 1.10 1.12 1.00 098 1.03
kx8 1.79 1.40 1.23 1.38 1.92 099 1.11 2.56 1.03 1.15 1.23 1.09 1.04 1.09
kx9 1.75 1.43 1.25 1.36  2.00 1.00 1.13 231 1.00 1.17 1.21 1.07 1.03 1.08

kx10 2.70 1.77 1.24 1.63 2.71 1.05 1.27 3.66 1.15 1.35 1.47 1.28 1.22 1.24
kx11 1.43 1.26 1.25 1.18 1.59 0.99 1.06 1.70 0.99 1.07 1.11 1.00 0.98 1.02
kx12 1.47 1.29 1.23 1.25 1.71 0.99 1.07 1.73 0.98 1.07 1.10 0.99 0.98 1.01
kx13 2.00 1.50 1.26 1.45 2.14 1.01 1.16 2.71 1.05 1.21 1.28 1.13 1.08 1.13
kx14 1.59 1.40 1.22 1.34 1.96  0.99 1.09 1.89 0.98 1.10 1.13 1.00 0.99 1.02
kx15 1.45 1.40 1.28 1.42 1.82 1.25 1.23 1.98 1.26 1.19 1.22 1.13 1.08 1.20
kx16 2.14 1.71 1.32 1.57 2.49 1.27 1.26 3.16 1.35 1.29 1.43 1.26 1.21 1.21
kx17 1.28 1.24 1.25 1.20 1.38 1.09 1.12 1.49 1.05 1.04 1.14 1.00 0.98 1.03
kx18 1.73 1.48 1.28 144 210 1.09 1.15 2.48 1.14 1.16 1.27 1.10 1.07 1.11
kx19 1.65 1.35 1.27 1.23 1.79 1.05 1.12 1.99 1.04 1.15 1.17 1.05 1.02 1.07
kx20 1.40 1.22 1.28 1.16 1.47 1.01 1.07 1.66 1.00 1.08 1.11 1.00 0.98 1.03
kx21 1.40 1.22 1.23 1.15 1.47 1.00 1.06 1.62 0.99 1.08 1.11 1.00 0.98 1.03
kx22 2.45 1.67 1.26 1.53 2.52 1.12 1.23 3.65 1.22 1.27 1.37 1.21 1.19 1.17
kx23 2.69 1.73 1.27 1.54 259 1.12 1.25 3.97 1.24 1.31 1.44 1.28 1.24 1.21
kx24 1.77 1.36 1.22 1.27 1.85 1.00 1.11 237 1.02 1.15 1.18 1.07 1.04 1.07
kx25 1.61 1.29 1.23 1.22 1.70  0.99 1.08 2.01 0.98 1.10 1.12 1.01 0.98 1.03
kx26 2.49 1.71 1.29 1.56  2.62 1.11 1.24 3.77 1.22 1.33 1.42 1.27 1.24 1.23
kx27 2.72 1.80 1.22 1.59 2.75 1.08 1.25 4.07 1.20 1.37 1.49 1.31 1.27 1.26
kx28 2.78 1.78 1.22 1.63 2.74 1.06 126  4.13 1.16 1.37 1.49 1.31 1.26 1.26
kx29 1.45 1.25 1.23 1.18 1.57 0.99 1.06 1.71 0.98 1.10 1.12 1.02 0.99 1.04
kx30 1.58 1.39 1.27 1.24 1.77 1.01 1.09 2.01 1.01 1.15 1.22 1.06 1.02 1.06
kx31 1.62 1.35 1.29 1.28 1.80 1.00 1.10 2.19 1.01 1.17 1.17 1.08 1.04 1.08
kx32 1.56 1.34 1.27 1.22 1.75 1.00 1.09 1.92 0.98 1.14 1.16 1.05 1.02 1.06
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i) 0.259, K% T, EEEHPIHES, HEMA
FIE 25 mL, %2, FREiie, S (T3 250
W, #i#% 50 kHz) 30 min, 04, BEHeEiiz, B
FEEAN R IR T, RR5), JE, REwEs)E
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Fig.2 HPLC chromatograms of reference solution (A) and
test solution (B)
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0.999 2.
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2.4.8 JNFEREISCRIREE  HXCIE S ENRES (U
5 kxl, EEHAFE 53.50mg/g) 613, % 0.125g,
FEERE, BHEIUHT, 0 AR IS B8 X
FRAIE R, % “2.4.27 TN R ) & J5 ki %
i “2.4.37 WUR RS AR 10 L B TIE, iF
HE AP IR RIS Ry 97.45%, RSD N
0.70%, FKETTEEMEWE RIF.
249 FERMEENE BSAGEI 1% “24.27 IR
PR SR 2% 7 VR SRR AT, 1% “2.4.37 TUT
k&R E, EEN TSR, SRIE 2.
25 FBRERTTESELXS

W T 25 R WL R 2 RIRN, %8
BT R E ), WA AR IH R T
WH, RAAXTH R EE

JFEHH=mXc
m BT, ¢ AR R

32 AR R EFEON 1.04~3.15. 1R
PE T 3 %6 15 A2 50 I BIR S CACM 1021.68—
2018 w A IS SE LRI 5y, SHER IV i,
PLRE B RHBON 100%, 585 BONME T
60%MIBEE NIETT, (KT 60%MI W E NG TR, 455
BoRERIL 6 i, 435N kx1+ kx3. kx6+ kx8. kx10-+
kx13, FIA 26 NG, WK 2, SFHNNHhniE N
x4,

R4 EBCZRUSE
Table 4 Classification standard for ASA
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Fig.3 Correlation analysis of morphological parameters,

color values, amygdalin content and quality constants
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 (P>0.05).
2.7 s ZFRE-FIF ST (partial least squares
discriminant analysis, PLS-DA)
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K SIMCA 14.1 73T “idth, . B
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TR o P B HEAT 200 (X B AGES, KIE ¥R
KLy O EIMR T A M EIR1E, O (VAL 1A

4 SKEHEE. B CHSERREZBREXMEST
Fig. 4 Correlation analysis of odor characteristic values,

amygdalin content and quality constants
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Table 5 Regression analysis results of hardness and amygdalin content
ZH et R E briEfl 23 t P F P R R? 5 R
T 2.609 - 4.368 0.000 7.512 0.010 0.448 0.200 0.174
filf 0.032 0.448 2.741 0.010 - - - - -
xo6 HE. BESREBBHEADITER
Table 6 Regression analysis results of hardness, transverse diameter and mass constant

28 FEbr AL R EL bR R 5 t P F P R R? HEER
i —2.812 - —4.046 0.000 21.841 0.000 0.775 0.601 0.573
il 55 0.024 0.421 3.511 0.001 - - - - -
Mtz 0.313 0.569 4741 0.000 — — - - -
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