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Study on quality evaluation of Bombyx Batryticatus by chemical
pattern recognition combined with HPLC fingerprint
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Abstract: HPLC fingerprint and chemical pattern recognition technology were used to evaluate the quality of Bombyx Batryti-
catus. Insertsil ODS-3 column (4.6 mm x250 mm,5 pm) was used for gradient elution with acetonitrile-0. 1% phosphoric
acid solution as mobile phase. The detection wavelength was 365 nm, and flow rate was 0. 8 mL/min. The injection volume
was 10 uL,and column temperature was 30 °C. Similarity evaluation, Cluster analysis( CA) ,and principal component analysis
(PCA) ,etc,were used to analyze and evaluate the quality of 20 batches of samples from different areas. Nine common peaks
were confirmed in the fingerprint. Five chromatographic peaks were identified, rutin, hyperin, rhodoside, quercetin and
kaempferol. In addition, the correlation analysis were uesd between nine common peak areas and their appearance characters,
total ash,acid-insoluble ash,extract and Beauverin content. The results showed that the HPLC fingerprint of Bombyx Batryti-
catus established in this study combined with chemical pattern recognition is simple and convenient, reliable, repeatable and
specific,and has a certain correlation with the quality control indexes such as the character of medicinal materials,total ash,
extract and Beauverin, which provides the basis and reference for the follow-up quality control of Bombyx Batryticatus.
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Table 1 Sample information
= /7 1 W i ]
No. Markel/Produce area Collecting time
S1 P9I TEURTT 2R R AR AT R T 2017.10.18
s2 P91 ) TCUTT. 26 A A AT BR A 7 2018.06. 17
S3 P9 SR L T 25 A A A B2 ) 2018.06. 17
s4 DU T TEUR T 24 b4 Rl AT BR A ] 2018.06. 17
S5 A SRR A IR TR 2018.11.05
S6 P R R A IR BT 2018.11.05
7 VY148 250K A R B AR A 2018.11.05
S8 P R A IR T A 2018.11.05
S9 TS P2 iR A PRS2 2018.11.05
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2:5% 1( Continued Tab. 1)

i 's i/ 7= b W AR ]
No. Market/Produce area Collecting time
S10 AR AL 25 B T ) 2016.12.31
Si1 JEHEB BT AL W 2 K4 11T 3% 2016.12.31
S12 SR A 1t 25 6 T 2016. 12.31
S13 TV R T 2017.02.18
S14 I EARZG AT 2017.02.18
s1s IR M T 2017.02. 19
S16 I RG24 T3 2017.02.19
S17 WAL 26 i3 2017.02.18
S18 WAL % E 254 i 2017.02. 18
S19 RN T Y 2017.02. 20
520 RN 2017.02.20
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Fig.2 Reference standards identification of fingerprint

Fingerprint of 20 batches Bombyx Batryticatus
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Table 2 Similarity evaluation results of 20 batches of samples

ma FEALEE Similarity

No. S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 SIS Sl6 817 S18  S19 820 R
S1 1 0.999 0.99 0.984 0.935 0.959 0.962 0.937 0.973 0.985 0.959 0.95 0.954 0.998 0.963 0.995 0.976 0.981 0.976 0.973 0.985
S2 0.999 1 0.989 0.98 0.948 0.968 0.971 0.951 0.98 0.979 0.951 0.96 0.963 0.999 0.971 0.993 0.972 0.986 0.979 0.969 0.99
S3 0.99 0.989 1 0.996 0.923 0.948 0.974 0.941 0.981 0.99 0.977 0.953 0.95 0.988 0.962 0.997 0.991 0.981 0.987 0.99 0.985
4 0.984 0.98 0.996 1 0.889 0.92 0.953 0.91 0.962 0.997 0.991 0.926 0.923 0.978 0.939 0.996 0.993 0.965 0.979 0.995 0.968
S5 0.935 0.948 0.923 0.889 1  0.997 0.976 0.992 0.975 0.874 0.822 0.983 0.984 0.953 0.982 0.919 0.893 0.968 0.935 0.879 0.975
S6 0.959 0.968 0.948 0.92 0.997 1 0.984 0.991 0.986 0.908 0.861 0.987 0.988 0.973 0.989 0.946 0.922 0.981 0.954 0.91 0.983
S7 0.962 0.971 0.974 0.953 0.976 0.984 1  0.991 0.999 0.937 0.909 0.987 0.982 0.972 0.989 0.965 0.955 0.988 0.978 0.949 0.993
S8 0.937 0.951 0.941 0.91 0.992 0.991 0.991 1  0.987 0.893 0.853 0.987 0.981 0.953 0.985 0.933 0.913 0.974 0.953 0.904 0.981
9 0.973 0.98 0.981 0.962 0.975 0.986 0.999 0.987 1 0.948 0.92 0.987 0.983 0.981 0.99 0.974 0.963 0.992 0.981 0.956 0.997
S10 0.985 0.979 0.99 0.997 0.874 0.908 0.937 0.893 0.948 1  0.993 0.909 0.908 0.976 0.926 0.995 0.988 0.956 0.972 0.991 0.959
S11 0.959 0.951 0.977 0.991 0.822 0.861 0.909 0.853 0.92 0.993 1  0.87 0.866 0.946 0.887 0.978 0.979 0.925 0.951 0.986 0.927
S12 0.95 0.96 0.953 0.926 0.983 0.987 0.987 0.987 0.987 0.909 0.87 1 0.997 0.963 0.998 0.947 0.94 0.99 0.973 0.929 0.986
S13 0.954 0.963 0.95 0.923 0.984 0.988 0.982 0.981 0.983 0.908 0.866 0.997 1  0.967 0.997 0.946 0.936 0.99 0.966 0.925 0.985
S14 0.998 0.999 0.988 0.978 0.953 0.973 0.972 0.953 0.981 0.976 0.946 0.963 0.967 1 0.975 0.992 0.972 0.988 0.978 0.968 0.992
S15 0.963 0.971 0.962 0.939 0.982 0.989 0.989 0.985 0.99 0.926 0.887 0.998 0.997 0.975 1  0.96 0.951 0.996 0.979 0.941 0.992
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5%

AR Similarity

No. Sl 2 B % S5 % T %P

SI1 S12 S13 S14 S1s Sle S17 SI8 S19 820 R

S16 0.995 0.993 0.997 0.996 0.919 0.946 0.965 0.933 0.974 0.995 0.978 0.947 0.946 0.992 0.96 1
S17 0.976 0.972 0.991 0.993 0.893 0.922 0.955 0.913 0.963 0.988 0.979 0.94 0.936 0.972 0.951 0.991 1
SI18 0.981 0.986 0.981 0.965 0.968 0.981 0.988 0.974 0.992 0.956 0.925 0.99 0.99 0.988 0.996 0.981 0.973 1

S19 0.976 0.979 0.987 0.979 0.935 0.954 0.978 0.953 0.981 0.972 0.951 0.973 0.966 0.978 0.979 0.987 0.989 0.992 1

0.991 0.981 0.987 0.99 0.983
0.973 0.989 0.999 0.969
0.992 0.966 0.997

0.986 0.986

520 0.973 0.969 0.99 0.995 0.879 0.91 0.949 0.904 0.956 0.991 0.986 0.929 0.925 0.968 0.941 0.99 0.999 0.966 0.986 1 0.962

R 0.985 0.99 0.985 0.968 0.975 0.988 0.993 0.981 0.997 0.959 0.927 0.986 0.985 0.992 0.992 0.983 0.969 0.997 0.986 0.962 1
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Fig. 3 Cluster family correlationgship of 20 batches of samples
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Fig. 4 Principal component analysis of 20 batches of samples
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Table 3 Principal component eigenvalues and cumulative variance contribution rate of Bombyx Batryticatus
LI S oL RIS
. . Contribution rate Accumulative contribution rate
Principal component number Eigenvalue
(%) (%)
1 6.463 71.815 71.815
2 1.567 17.406 89.221
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Fig. 5 PCA scores of 20 batches of samples

2.4.1 HgkamE

S R VPR 25 1) 2020 4 — 3405 AR 35 bR
TR BT
e L s s 25 i AR R -9 ~

R E AR 20 AR R Wi 2R
SRR IR 55

sehR SR
A

JUN

BHILZIRIHZ 4 4210 795 e ful
RO LZIRIN 2 ~4 4~:8 ~9 I e i e R
MIZZIRIN 2 ~3 4>:6 ~T 71 Se b (L alse R A Y 22 iR
WL 2416 7p; o hr OB ORI ZIRER S 7).

10 735 2 il ORI .7 ~ 8 205 58 OB ARSE 20 fERE 2GR MR E STV a5 R LK 4.
525 -6 s RS T TH 0 4 5. B
4 20 HERBHIIRERWMLER (x 5,0 = 50)
Table 4  Observation results of appearance characters of 20 batches of samples(; + s,n = 50)
G K Bz TR oy
No. Length( cm) Diameter( cm) Shape Scores of shape
Sl 3.85 £0.39 0.55 £0.04° FINH , B R0 17 10
S2 3.39 £0. 56 0.63 +0. 10° SRIGUEL ARl 10
S3 3.95 £0.33% 0.56 £0.06° FIH B R 17 10
s4 4.11 £0.15% 0.58 £0.09° FINE , B R0 7 10
ss 4.16 £0.24% 0.62 +0.07° SACH, TE AR 9
6 3.77 £0.25% 0.56 £0.01° FIH B R 10
s7 3.60 0. 46" 0.59 0. 10° Mg, A 9
S8 3.63 £0. 44 0.60 +0.09° FMUE A A 6 10
S9 3.92 £0.48% 0.58 £0.08" SIE, R0 10
S10 2.63 +0.60 0.56 +0.09* Mg, AR 9
Si1 2.81 £0.59"¢ 0.57 +0.07° S, A 9
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%5 K Bz TEAR W
No. Length(cm) Diameter( cm) Shape Scores of shape
S12 15 £0. 422 0.44 +0.06° oSN 2N R 9
s13 17 £0.24¢ 0.58 +0.07° M i A 9
Si4 .74 £0.56% 0.61 +0.07° i A | 2N (AT 8
S15 .54 £0. 641 0.54 +0.09° AN N2 E 6
S16 .12 £0, 494 0.55+0.07* w24, AL R 6
s17 .40 £0. 68" 0.49 +0.09° FE A W20 E 6
s18 .28 £0. 462 0.57 +0.07° R A 8
S19 3.02 £0. 41 0.59 +0.08* szl RS 6
S20 .35 0. 532 0.59 +0.08* 2B IR 8
57 Wit N i Jor
No. Weight(g) Surface character Fracture surface character fracture surface
Sl 0.56 +0.13® TR, Yo R AT SRR R ALLRIR 3 ~4 A 9

s2 0.59 +0.10° KA H O R RRIA T RROABERERELIRIRS ~4 4 9

s3 0.640.11° IREE, B FOIRIE T SRR LRI Z 4 4 10

sS4 0.80 0. 13® TRECE, W Rk T SERRELLIRIA 3 ~4 8

S5 0.80 +0.09° R A A, gk IR T SRR R ALLIRIR 3 ~4 4 9

S6 0.62 +0.07° KA FEOE BT AR R AR 2 ~4 4 7

s7 0.68 +0.10° TRECE PO Rk T SRR SR ALZIRIR 3 ~4 A 9

S8 0.60 0. 12° REE A E, gk Ak T SRR R A LLRIR 3 ~4 4 9

9 0.67 +0.04* IR A A, Bk AR SRR OBEEROZIRINS ~4 4> 9
S10 0.52 0. 11" IREE, B FOIRIE T SERR OB R AL RN 2 ~ 4 A4 7

Si1 0.52 +0. 13" JRE G AR, Yo R T SRR E SR A LLIRIF 3 ~4 4> 9
S12 0.52 +0.13* IR A, Bk AR SRR AT RO LLIRIN 3 ~4 4 9
si3 0.35 +0.09* KEEEEAE, DR FRA T SRS ROLNRIF2 ~3 4 5
S14 0.50 +0. 11° e EmE, DR T ERRG e RALRE2 ~3 A4 5
s15 0.48 +0.15° IR B, Bk AR T SRR SR A LLIRIF 2 ~4 4 7
S16 0.57 +0.11° TR, Wk FRAR AL T SERR OB RO IRIA 2 ~3 A4 5
s17 0.42 +0.21° KEamEREE, g RRAT e R ALRT2 ~3 4 5
S18 0.55+0.10° IR R, Bk AR T SRR R A LLIRIR 3 ~4 4 9
S19 0.53+0.11° KEASEREG g RRAT ehReEsERALRT2 ~3 4 5
S20 0.56+0.11° IREE A, PO Rk AT FREZIRIR 2 ~3 A 4

T [ — SR /NG FRERIR 28 5 {25 (P <0.05) , R 1A

Note ; Different lowercase letters in the same column indicate significant difference( P <0.05).

N AN BN N ¥
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A 25 81 117 50 26 b 7 4 PO
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Table 5 Determination results of moisture,total ash,acid-insoluble ash,extract and beauvericin of 20 batches of samples(x +s,n =3)

G K5y SRSy FRAN M IR 53 il IR R
No. Moisture( % ) Total ash( % ) Acid-insoluble ash( % ) Extract( % ) Content of beauvericin( % )
S 9.56 +0.04 5.86 +0.03" 0.34 +0.01' 21.59 +0.12¢ 0.033 +0.001°
2 9.70 £0.00 6.51+0.01° 0.54 +0. 02 22.25 +0. 40 0.027 +0.000d°
S3 9.05 +0.07 6.87 +0.08¢ 0.45 +0.01"%" 23.91 +1.04% 0.029 0. 000
S4 8.40 £0.00 6.89 +0.01¢ 0.4 +0.01#" 25.50 +0.45°¢ 0.025 £0.001°
S5 11.65 +0.31 6.87 £0.08" 0.45£0.01%" 21.66 0. 568 0.025 +0.000°f
S6 11.66 +0.21 6.89 +0.01¢ 0.4 +0.01#" 23.74 +0.87% 0.021 0. 0008
S7 10.15 +0.21 5.79 £0. 128 0.48 +0.01°% 24.06 £0.21 0.023 £0.000%
S8 10.20 +0. 06 6.46 £0.02° 0.57 +0.06° 21.31 +0.32¢ 0.034 +0.000°
9 11.23 £0.09 6.37 £0.06° 0.49 £0.03% 22.79 +0.23°% 0.025 +0.000°
S10 9.92 +0.01 5.97 £0.03* 0.39 +0.04" 25.32 +0. 46 0.04 £0.001*
Si1 10.02 0. 12 8.19 £0.05¢ 0.47 +0.03°% 27.37 £0.59" 0.023 £0.001%
s12 10.76 +0.00 9.94 £0. 14" 0.78 +0.03" 23.78 +0.33%f 0.034 +0.000°
S13 6.91 £0.04 7.99 £0.01¢ 1.12 +0.12° 21.67 0. 53¢ 0.016 +0.001"
S14 10.45 +£0.20 6.12 £0.09" 0.36 +0.02! 20.22 +1.65" 0.011 £0. 000’
S15 10.05 +0. 11 5.62 £0.04" 0.36 £0.09' 22.37 +0.32% 0.037 £0.001"
S16 10.83 +0. 10 7.18 £0.09¢ 0.39 +0. 10" 23.22 +0.35% 0.026 +0.000%
S17 9.53 £0.05 6.25 +0.00" 0.44 +0.02"% 23.93 +£0.43% 0.022 £0.001%
S18 9.47 £0.05 12.07 £0. 19* 1.46 +0.01° 32.36 +0.08* 0.028 +0.005%
S19 10.40 +0. 11 6.47 +0.03° 0.39 +0.02" 25.11 £0.32° 0.026 +0.001%
S20 10.61 +0.04 6.43 £0.05¢ 0.51 +0.01 25.15 £0.92 0.015 £0.001"
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