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Quality Study of Whitmania Pigra Whitman Before and After Processing
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Abstract: Objective To provide a basis for the identification and quality evaluation of Whitmania pigra Whitman and its decoction
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pieces (scalded Whitmania pigra Whitman). Methods High — performance liquid chromatography (HPLC) method was used to
establish the characteristic chromatograms of 15 batches of Whitmania pigra Whitman and 15 batches of its decoction pieces. The
chromatographic column was Agilent Zorbax SB — Aq column (250 mm X 4.6 mm,5 wm) ,the mobile phase was acetonitrile —
0.01% formic acid aqueous solution (gradient elution) , the flow rate was 1.0 mL/ min,the detection wavelength was 254 nm, the
column temperature was 30 °C,and the injection volume was 5 wL.In the mass spectrum,the heated electrospray positive ionization
mode (HESI*) was adopted, the flow rate of sheath gas was 60 L / min,the flow rate of auxiliary gas was 18 L / min,the spray
voltage was 2.50 kV,the capillary temperature was 288 °C,the auxiliary gas temperature was 475 °C,the scanning mode was full —
scan secondary mass spectrometry. The common peaks were identified, and the Similarity Evaluation System for Chromatographic
Fingerprint of Traditional Chinese Medicine (2012.0 Version) was used for similarity evaluation. Eleven characteristic peaks were
imported into the SIMCA 14.1 software to perform the cluster analysis, principal component analysis (PCA) and partial least
squares — discrimination analysis (PLS — DA), on this basis, the differentiation of Whitmania pigra Whitman and its decoction
pieces was explored. The content of five identified components was determined by the HPLC method. Results Eight and ten
common peaks in the HPLC characteristic chromatograms of Whitmania pigra Whitman and its decoction pieces were obtained
respectively, including seven identical common peaks,five of which were identified. The similarity between the medicinal herbs and
decoction pieces was greater than 0. 990. The medicinal herbs and decoction pieces could be clustered into one group separately by
the cluster analysis, PCA and PLS — DA. The PLS — DA showed that the chromatographic peak 4,peak 7 and peaks 9 — 11 were the
main differential compounds of Whitmania pigra Whitman and decoction pieces. The linear ranges of uracil, hypoxanthine, xanthine,
carboxy derivatives of hirudonucleodisulfide C and hirudonucleodisulfide B were 0.12-12.41 pg/mL,1.20~-119.62 pg/mL,0.92 -
92.08 wg/mL,1.23 -122.90 pg/mL,1.27 - 126.83 pg/mL (r > 0.999 9,n = 5),respectively. The RSDs of precision, stability
and repeatability tests were all lower than 3.0%. The average recovery rates of above five components were 100.03%,98.37%,
92.06%, 93.40%, 99.93%, with the RSDs of 2.03%, 1.94%, 2.61%, 1.86%, 1.66% (n = 6) , respectively. Conclusion The
established method is simple, fast and reliable, which can provide a reference for the differentiation and quality evaluation of
Whitmania pigra Whitman and its decoction pieces.
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99. 6% ) , UK T IS XoT HR T (HIE 524 140661 - 202005, &
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Tab.1 Information of sample sources

ke MakT BHPR | GHEYS Rh%hs B

MHI-MH3 TMHI-TMH3 4% | MHIO-MHI2 TMHIO-TMHI2 #&Zfm
MH4-MH6 TMH4-TMH6 rh#z# | MHI3-MHI4 TMHI3-TMHI4 it
MH7-MH9 TMH7-TMHO %##M | MHIS TMHI5 L Hde R

2.2 4HMEEEHIESL
2.2.1 RIB&MHE

@ijaﬁ%ﬁ::@i%ﬁijﬂAgilent Zorbax SB - Aqi‘i(ZSO mm X
4.6 mm,5 um) ;M ENH A 205 (A) - 0. 01% H R /KRR
(B) , B BE VM (0 ~ 12 min B 0%A, 12 ~ 15 min B} 0%A—
1%A, 15 ~ 27 min B 1%A—8%A, 27 ~ 35 min B} 8% A—
11%A,35~45 minBf 11%A—12%A 45 ~ 55 minff 12%A—
21%A,55 ~65 minf 21%A—30%A) ;ii#E N 1. 0 mL/ min;
KA A 254 nm AN 30 °C #ERERN 5 pl.
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RSDY¥J/NT3.0%(n=6), RWITIEELE MR
2.2.4  GFRAE 5 E 5L ROAR U

FRAE B3 57 B A VK R R 45 15 4L, 43l 4
2. 2. 2000 N U7 v A K A R, T 2. 2. 1 3R R
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Fig.1 HPLC chromatograms superimposed fingerprint of 15

batches of medicinal herbs
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Fig. 3 HPLC chromatograms reference fingerprint of medicinal herbs Fig.4 HPLC chromatograms reference fingerprint of decoction pieces
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Tab.2 Results of mass spectrometry analysis :;‘: 2
I o hE OBERE falK . , 101 1
N = 5 “ 5B 37 N
(min) (Da) (mlz) (ml2) i
6 4
167 CHNO,  0.94 112.09 113.03 9.01,70.03 RE% 4 ! 5
2 16.68 CHNO 0.94 13611 137.05 110.04,94.04 RFeh 2 I
31887 CGHNO, 0,93 15211 153.04 110.04,128.05,82. 04 FEh 0 1 / min
jamfc;*;{/iq% 0 5 10 15 20 25 30 35 40 45 50 55 60 65
4 3447 CHNOS, 0,69 326.30 326.99 308.97,278.96,193.98 i CART . N -
A . LR 2 RFRS 3Rk 4 KR CHIEATAY
503.5 CHNOS 0.68 326.34 327.02 309.01,261.01,233.01, K&fkB S, KIEMB
162.01 s - _— N
Ee6 RENBRARNSIEEERIEER
(2012 0 ﬁﬁ) . ﬁj’éu I/Jgﬁ%ﬂﬂ MH1 ﬂéﬂ TMH1 E(J [z]ﬁ;f{:ﬂ{]%% 1. Uracil 2. Hypoxanthine 3. Xanthine 4. Carboxy derivatives of

hirudonucleodisulfide C 5. Hirudonucleodisulfide B
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Fig. 6 HPLC chromatograms of mixed reference solution
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Tab.3 Results of similarity evaluation of 30 batches of samples

X o A . S5 MME | %5 AEME i AL
R e

+= AR L U TR 3 250 I 2% 4 MH2 0.999 | MHI2  0.996 | TMH7 0. 998
2.3 BREHH MH3 0.999 | MHI3  0.999 | TMHS 0.999

1 30 SRR Al 11 SRR AT 0 £ g T AR A SIMCA MH4  0.998 | MHI4  1.000 | TMH9  0.994
14, VR T RIS AT B 3 IR 25 0y 40 B, A T MHS  0.999 | MHIS  1.000 | TMHIO  0.998
W RIS, MH1 - MH15 i —325, ¥ 25%F ; TMHI - MH6 0.998 | TMHI  0.999 | TMHI1  0.999
TMH15 39—, B0 s B L 7. Bt WL 5 P MH7  0.997 | TMH2  0.999 | TMHI2  0.999
IPTat 3 REX AN M SR A MHS 0. 996 TMH3 0. 999 TMH13 0. 999
2.4 ERASH(PCA) MH9 1.000 | TMH4  0.998 | TMHI4  0.999

130 HERE 5 e 1142 W S TR 75 S MHIO  0.996 | TMHS  0.997 | TMHI5  1.000
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Tab.4 Relative peak area of common peaks in the chromatograms of 15 batches of medicinal herbs and decoction pieces

B kL M) %3 B4 kS kG BT g W9 N0 1L | BT L %) %3 B4 kS k6 T kg 9 B0 %1
MHI 2325 16.148 1.320 2.283 0.782 1.830 0.780 0.289 TMHT 2,181 18.544 1.253 0.497 1.306 1.947 0.29 0.716 1.003 0.306
MH2 2538 14.265 1.190 2.235 0.744 1.095 0.538 0.291 TMH2 2481 19.544 1.203 0.437 1.006 1.747 0.269 0.776 1.103 0.366
MH3 2124 17.275 1320 2111 0.557 1.664 0.685 0.222 TMH3  2.306 18.986 1.017 0.39%4 0.573 1.353 0.330 0.874 0.885 0.271
MH4  3.226 18.570 1.036 3.875 1224 2.186 1.154 0.398 TMH4 2,995 201570 0.882 0.736 1.064 2.433 0.346 0.821 1.644 0.554
MHS 2328 14.538 0.940 2.947 0.343 1.385 0.704 0.229 TMHS  2.213 18,131 0.844 0.856 0.352 2.136 0.309 0.592 1.822 0.49%
MH6  2.049 15.616 0.761 2.943 0.976 1.786 0.903 0.315 TMHO 1917 18.231 0.460 0.494 1.064 2.161 0.279 1193 1.376 0.454
MH7 2,007 16.939 1.013 1.635 1.220 1.000 0.493 0.133 TMHT 2422 19.872 1.231 0.356 0.782 1.326 0.190 0.813 1.033 0.306
MHS ~ 2.002 18.530 1.077 1.483 0.524 1.260 0.437 0.200 TMHS  3.178 20.027 2.008 0.406 0.648 1.354 0.208 0.575 1.481 0.456
MH9 2413 17.383 1.387 2.640 0.959 1.512 0.820 0.297 TMHO  3.057 17.585 1.480 0.534 0.546 1.413 0.238 0.454 1.325 0.320
MHIO 3.945 20.074 2.599 4.366 0.663 2.248 1.064 0.284 TMHIO 3.530 18.515 2.212 0.663 0.544 1.844 0.217 0.522 1.703 0.479
MHIT 2.878 17.453 1.384 2.004 0.468 1.309 0.576 0.212 TMHIT 3.478 21,027 2.118 0.506 0.548 1.754 0.308 0.875 1.781 0.406
MHI2 3.212 17.491 L.786 4.104 0.522 1.375 0.997 0.293 TMHI2 3.157 18.585 1.780 0.634 0.446 1.613 0.228 0.484 1.625 0.362
MHI3 3.260 12.815 1.346 2.636 1210 0.612 0.605 0.323 TMHI3 2.707 15.761 1.379 0.235 0.737 0.925 0.219 0.688 1.491 0.413
MHI4 3304 13.005 1.355 2.683 1.235 0.630 0.624 0.320 TMHI4 3.164 17.151 1.642 0.538 0.829 1.203 0.263 0.541 1.683 0.500
MHIS 3.364 12.278 0.929 3.850 0.644 1.243 0.884 0.293 TMHIS 3.006 17.914 1.867 0.959 1.186 1.522 0.225 0.349 1.240 0.361
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B AT 25 R 5 RS T B RRAE P 4Bt SR — 3
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Y il gy ) A5 AL Y 2B RE R [ R?Y (cum) 12K 0. 965,
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Fig.7 Cluster analysis of medicinal herbs and decoction pieces
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Fig.8 Cumulative contribution rate of five principal components
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Fig.9 Scoring plot of principal component analysis of medicinal

herbs and decoction pieces
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Fig. 10 Cumulative contribution rate of two principal components
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Fig. 13 Variable importance in the projection
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x5 HERPSIHSAENELER (ng/g,n=3)
Tab.5 Results of content determination of five components in

samples (mg/g,n =3)

%% RRR RERh R AERCHARITAY AERB

MH1 0.175  1.100  0.732 0.192 0.079
MH2 0.192  0.981  0.661 0.189 0.076
MH3 0. 161 1.187  0.738 0.179 0.057
MH4 0.244  1.275  0.571 0.327 0.124
MHS5 0.176 ~ 0.999  0.513 0.249 0.036
MH6 0.155  1.070  0.407 0.248 0.099
MH?7 0. 151 1.155  0.553 0.138 0.122
MHS 0.151  1.266  0.592 0.126 0. 054
MH9 0.181  1.185  0.772 0.222 0.097
MHIO  0.297  1.371 1. 486 0.367 0. 068
MH11  0.217  1.195  0.773 0.170 0.048
MHI2 0.242 1.195  1.007 0.344 0. 054
MHI3 0.246 0.882  0.752 0.223 0.122
MHI4 0.249  0.894  0.757 0.227 0.124
MH15  0.255  0.711  0.508 0.325 0. 096
TMHI ~ 0.197  0.795  0.669 0. 049 0.047
TMH2  0.188  1.340  0.669 0.039 0.102
TMH3 0.174  1.296  0.557 0.035 0.059
TMH4  0.225  1.468  0.477 0. 063 0.107
TMH5 0.168  1.245  0.458 0.074 0.037
TMH6  0.144  1.241  0.229 0.043 0.107
TMH7 0.183  1.362  0.685 0.032 0.080
TMH8  0.137  1.113  0.506 0.103 0.073
TMH9 0.153  1.116  0.727 0. 090 0. 068
TMH10 0.267  1.269  1.262 0.058 0. 056
TMHI11 0.263  1.438  1.206 0.044 0. 056
TMHI2 0.238  1.271 1. 006 0. 055 0. 046
TMHI3 0.204 1.076  0.768 0.022 0.075
TMH14 0.239 1.176  0.926 0.047 0.084
TMH15 0.228  1.230  1.061 0.083 0.120
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