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Study on X-ray diffraction and fingerprint of pearl stratum powder
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Abstract Objective: To establish the fingerprint of pearl stratum powder to provide a new method for evaluating
the quality of pearl stratum powder. Methods: Qualitative analysis of pearl stratum powder was carried out by
X-ray diffraction technology, and samples from different origins and habitats were evaluated. Results: Twenty—
one samples of pearl stratum powder were X-ray diffracted. The geometrical and topological characteristics of

eighteen samples were similar. The X-ray diffraction fingerprint and contrast map of pearl stratum powder were established.
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According to the intensity of characteristic peaks in the X—ray diffraction pattern of pearl stratum powder, the similarity

of different samples was calculated by cosine law and correlation coefficient method. pattern of pearl stratum powder,

the similarities of different samples were calculated by cosine law and correlation coefficient method. After similarity

calculation, the results showed that similarities of different samples were high. The X-ray diffraction patterns of

inferior products were significantly different from those of genuine products. Conclusion: The X-ray diffraction

fingerprint is specific and accurate,, and can be used to evaluate pearl stratum powder.

Keywords: pearl stratum powder; X—ray diffraction; fingerprint; similarity degree; quality evaluation
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Tab.1 Sample information of Pearl Stratum Powder

(T

11878 R 7 WAC I st 1]
(‘batch ) (origin) (‘habitat ) ( collecting time )
S1 =M (Hyriopsis cumingii) WHTiE ¥ ( Zhuji, Zhejiang ) 2017
2 = FWLIEE (Hyriopsis cumingii) W% T3 (Jiangbo, Zhuji, Zhejiang ) 2017
S3 =AW (Hyriopsis cumingii) WHTIEEPCTT ( Ruanshi, Zhuji, Zhejiang ) 2017
S4 =W (Hyriopsis cumingii) VT FEfF A2 111 ( Luoshan, Xinyang, Henan ) 2018
S5 = AR (Hyriopsis cumingii) TR 250\ 170802 HE vk ( Guangdong Aozhen Pharmaceutical 2017
Industry, lot No.170802 )
S6 =AW CHyriopsis cumingii) J7 AR 250k 170902 #it K ( Guangdong Aozhen Pharmaceutical 2017
Industry, lot No.170902 )
S7 LB IRE I (Pinctada martensii) JZR YT ( Zhanjiang,, Guangdong ) 2017
S8 =M CHyriopsis cumingii) 151 % 4% ( Changde, Hunan ) 2018
S9 SR CHyriopsis cumingii) WV LiERE ( Zhuji, Zhejiang ) 2018
S10 =AW (Hyriopsis cumingii) LY 1L ( Huangshan,, Anhui ) 2018
S11 SRR CHyriopsis cumingii) W& % ( Zhuji, Zhejiang ) 2018
S12 ZSHMREE CHyriopsis cumingii) W& % ( Zhuji, Zhejiang ) 2018
S13 BRZER N (Pinctada martensii) b it [ & i A W 7 ol B4 A7 BR 2 B (Beihai Guofa Marine 2018
Biological Industry Co., Ltd. )
S14 L REEI (Pinctada martensii) T K27 ( Zhanjiang Ocean University ) 2018
S15 B IREEI (Pinctada martensii) W TR ( Zhanjiang Ocean University ) 2018
S16 B IREEI (Pinctada martensii) WETIFH R ( Zhanjiang Ocean University ) 2018
S17 Z SRR CHyriopsis cumingii) WG 2 PCTT ( Ruanshi, Zhuji, Zhejiang ) 2017
S18 B IREEI (Pinctada martensii) 1§74 ( Hainan ) 2018
S19 =S (Hyriopsis cumingii) VLYY ( Jiangxi ) 2018
S20 =AW (Hyriopsis cumingii) 114R ( Shandong ) 2018
S21 =AW (Hyriopsis cumingii) JE 1L ( Tangshan ) 2018
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A 0.02, [T FHFEM Cu, X S Zedn Kk i 2
K= 3 kW, EEIFE= 2 kW, TAEHJE 40 kV, B
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R BN X SR AT AR S 5 e — B0 I B R 2
X AT s s B i S B R ZE B kiR oo, B
S HY A A 5%, BUE I EAT PR 40 ELid 200
H i A S1 LR B ERIZHE S E 6 Uk, a4,
W 1R, ELSENE 6 N ERZ M35 X G2k
A 5 PRI 58 4 — 80, P X BT R T Y L& B
T BRE SR o HRUASHLUR A S B 2 M3 78 30 B A A
i, 3 200 H I, i SEERE Lk S0 T R 2R S
G TRV RZ M ERI i B R = R 7N B S R 11 e
BRI b AR R A R AR S8
B, S0 TXT R RAW A8 20159 e, Fl ] MDI
Jade6.0 1M FR A4 BRECHE , 75 B 44Uk X S 2R AT 5
E3Frian

200H-5 (200 orders—5)
® 200H-4 (200 orders—4)

@D 200H-3 (200 orders—3)

1@ 200-2 (200 orders-2)

@ 200H-1 (200 orders-1)

AAN
° 0® 2008 (200 orders)

A AFPRIARR STHEUEE S X BHERATST 3D 3% ( X—ray diffraction 3D atlas of sample S1 with different particle sizes ) B. ST HEUCEE T IELENE 6 KT

X SRS 3D &% ( six consecutive X-ray diffraction 3D atlas of sample S1 )

1 BREMIHNERNGFEZTENER

Fig.1 Investigation on the particle size of pearl stratum powder and precision of instrument
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GERAN —3, I H S18~S20 X 3 #t Bk 2 M 2 W
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2 S1~S21 #itk AR X BTS84 3D B
Fig. 2 X-ray diffraction fingerprint 3D atlas of S1-S21 batch samples
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Fig. 3 X-ray diffraction patterns of average value( A )and median value( B )
243 FUELLPE ff ] MDI Jade 6.0 XF 21 AN HER i RIS K b BRI Y 8RS HEA T S AL R
MR Z 0y X B2 Ain 56 B3 AT S Ab B, ARYE  ATRAE IS MDI Jade 6.0 AF I, ARG 64
Jade 6.0 I, i ARHH% —E MECATTR IRk BRI MIERIAIX SR (11, ) 4P AL ECR P18 X
broE e, LA G XA A IR AR 2 i, PR AT ST IEI 1 5 S1~817 DL K S21 #EIR IS 2Rk 2 M
T R A SRS B AR 2RSS HOAT B ik A 1 S5 XS AT 9 (BT 4R 47 43 A X6F L, 36 43 G v A X i 2
I, TR 2 F N XTI AT 1RO, (1) = 3% Wk A I 7EX FEE TSR 18 Mt
DAV /b MDI Jade 6.0 X)) [ AR A AT 15 4> HATIERIERL (26 °)
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Tab. 2 The peak position( 2 8 )and relative intensity value ( I/1, ) of common peaks

it TR R I,

(peak 26/° (average ( median

32 83 S4 S5 S6 S7 S8 S9 S10 S11  S12 S13 S14  SI5 S16  S17  S21
No. ) value ) value )

2 2623 576 62 55.6 545 445 882 572 494 36 489 51.8 557 582 519 973 534 882 741 48 53.6
27.25 30 321 288 295 253 519 323 279 157 247 279 308 305 306 503 268 487 42 26 27
6 3318 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
7 36.15 38 414 38.6 375 335 464 37.6 356 312 327 349 37.1 40.7 368 629 36.6 47.8 455 352 349
9 3792 399 419 43.6 39.1 359 455 413 387 31.8 343 394 382 451 387 565 397 519 477 366 363
10 38.61 315 36.8  33.1 295 274 51.6 322 298 197 26.6 309 302 314 306 504 284 39.6 373 29.1 204
11 4120 6.2 7.8 51 56 56 125 67 64 38 5 61 64 67 66 146 6 109 88 54 36
12 4292 10 11.5 74 89 76 227 102 86 59 65 88 85 7. 102 288 89 157 147 83 10.1
13 4590 335 385 293 323 279 742 37 292 203 273 293 338 303 342 68.1 303 53.6 446 283 252
14 4844 262 315 242 24 213 443 289 233 172 232 221 249 25 262 554 235 398 321 21 3.7
15 5028 19 21,5 197 181 165 26.6 19.8 184 127 17.1 172 183 212 19 347 168 312 234 157 189
16 5249 479 51.6 51 487 453 493 465 48 456 427 464 465 50 469 565 47 528 517 457 422
17 53.04 324 324 245 256 255 29.8 257 232 234 242 26 255 292 21.8 359 22,6 289 294 256 26.1
26 66.07 13.6 145 11.6 133 153 164 124 136 156 143 144 144 101 143 169 13 133 13.1 13.1 11.6
27  69.06 12.6 14 141 124 135 138 10 105 114 11.7 108 104 91 91 193 112 129 12 123 104
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Tab.3 The results of similarity evaluation on X-ray

diffra ctior fingerprints of pearl stratum powder

e S (average value ) {744 ( median value )
(ffh REkf OMERE REEM HGRK
No.) (cosine ( correlation (cosine ( correlation
angle ) coefficient ) angle ) coefficient )
S1 0.997 3 0.992 6 0.995 7 0.991 4
S2 0.998 8 0.997 1 0.996 7 0.994 3
S3 0.995 2 0.988 1 0.990 5 09790
S4 0.964 3 0.883 4 0.974 4 0.907 1
S5 0.998 3 0.994 6 0.998 1 0.996 1
S6 0.997 0 0.992'5 0.994 1 0.988 3
S7 0.979 8 0.964 0 0.970 5 0.948 9
S8 0.996 0 0.992 6 0.9915 0.9857
S9 0.998 2 0.995 8 0.9950 0.990 6
S10 0.998 8 0.996 9 0.997 1 0.995 1
S11 0.998 0 0.994 6 0.996 3 0.993 2
S12 0.9970 0.9913 0.9957 0.990 6
S13 0.963 9 0.8910 09753 09162
S14 0.9975 0.994 6 0.994 7 0.9915
S15 0.980 2 0.937 6 0.986 8 0.9529
S16 0.992 4 0.9773 0.995 8 0.9853
S17 0.996 9 0.993 6 0.992 7 0.986 8
S18 09177 0.739 8 0.929 2 0.7659
S19 0.951 1 0.8420 0.961 2 0.868 2
S20 09185 0.737 1 0.9324 0.770 4
S21 0.9850 0.9720 0.976 4 0.9570

18 HUAR TR IR Z M b, S4 L 5 2 50ds Lo F i
FHLE , FHOC R BOE AR 0.883 4, 5 Fie 4L
I3 AH LE , AHOC R AL AL EE S 0.907 05 S13 4t
BRZH 5 58 SCE TS AH EL A C R B0 AR R
k1 0.891 0, 5 v s S IS AR EE, AHC RBGE 1 AH
LR 0.916 1; FoAdtt vk 55 %5 BEHEAE L, R o% I M
PRI OC R BOE AR RUEE 4K T 0.930 0, 45 IR
JEHT S18~S20 556 e [l i 14) P L J38 33k A1, S5 fIGAH
RLEE SR - 288 SUE AR G R B0k, HAT 0737 1, H
RLIESIE T T AR AR BE B3 Eb A OC RBOL T
JITASAEARLRE i, LASE 00} BR B T A AR R 3
i b A8 0% BRI AR AR LR B Tl DL, i
JIHEINI 15 ANIATIEEST IR IZ R X SRS
B, 1T LARLHL I B ES Bk 2Ry AN TR R 20

LRCAOR I

3.2 fROBENE RIS R

HRAE 21 HEEERZ M X S e 8 El i b 15
ANHAT W AR TR B (11, ), %5 21 1R S B i 15
AN U 1 0 T RV E AR E AL, 2K 21 x 15 B JRUAR 2K
PaHE R 38 F SAS 43 BTk, >R FH B3 3 25 J7 Fnikoxt
BEREREATIRIOT 0 4L 4,

14—  — — — — — — — —————>

S1 81182 89 S10 S5 S6 S14S12 S3 S17 S8 S7 S21 S4 S15 816813818819 S20
#it-5 (batch No.)

H4 BHEH X SEITIHESEERLSHE
Fig. 4 The cluster analysis of X—ray diffractior fingerprint of samples

2R o B 45 SR vl AL, X B B Ol 5 B, S1~83,
S5~S12,S14. 817,821 #LIR B ER)JZ B 3 — 2, S4.
S13.S15.S16 #tIREERZ M43 h—2K, S18.519.520
HREBIRZH 50 2, SRUIAN[A] 7 M [R) S 1 22
BRIZ A A 2200, BVl 2 [A]— B a3 [l — 7 i
B B A —E 2R RIS R S
ARRLBE S BT B PPN A5 R A — 30
3.3 FRLUENE T A R

R4 21 1L Bk 2 B X 8t £k A7 5 48 SC E 3
1 15 A R A XS 5 B2 (11, ), iz FH SPSS 20.0 41
SRR G A X R E K X B 2 AT S 48 SR
HEAT PCA FBLA3 43 BT, K AH SR B i SRR AE A RN
2%, WK 4, BURAEM R T 1 A9 32 a2, JE3R B
T 24 F W5, 11 2 A1 By 22 TTmkER A 2
86.387%, WK AT 2 4~ F-1F 2 F sy, TR 2 2k
JEHS X LR AT R SO RIS A W R 5 B

R4 EMSBERERFERBRE
Tab. 4 Eigen value and total contribution rate

of variance of principal components

By REEARE Jr ZETTHRR EAvip-Ui e
( principal (eigen (contribution rate  ( contribution rate of
component ) value ) of variance ) /%  cumulative variance )/%
1 8.769 58.46 58.46
2 4.189 27.927 86.387
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S18.S19.,S20 Pk K¢ S21 X &= Al 43 2 (F2) &2 B 11 #H

%, AR R R0y 2 BEBEM . 25 ERTiR,
S4.S13.S15.816 5 F s 1 EMIEM X, 5 E s
2 B EEIE AR O 17 S18,S19,920 5 F i 1 8
IEAHSE, 5 E Y 2 BRI G HARKIYS F A
o3 1 BRI, 5 F ) 2 BIEA R fA .
FH AN TS [R5 A8 A2 BRIZ S IX 43 FF K, BT
LG TR R 20 ST ERIZ R X A Tk o

1
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D

ERASES
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7 S S11
o $9 510 7 s1
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Fig.5 Coordinate diagram of two principal components in 21 samples
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Fig. 6 The principal component analysis of X-ray diffraction
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