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Study on the difference of five origins of Meconopsis based on
UPLC-Q-TOF-MS/MS technology and PLS-DA analysis
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Abstract: The chemical composition differences and classification basis of different origins of Meconopsis was analysis. Ultra-
high performance liquid chromatography-four-stage rod-time-of-flight mass spectrometry ( UPLC-Q-TOF-MS) was used to de-
tect a total of 49 batches of Meconopsis horridula Hook. f. & Thoms, Meconopsis racemose Maxim. , Meconopsis quintuplinervia
Regel , Meconopsis integrifolia( Maxim) . French. and Meconopsis punicea Maxim. The positive and negative ion scanning modes
of the ESI source were used to collect information,and the data results were imported into the PeakView 1.2 software. Formula
Finder ,Mass Calculators, XIC Manager and other functions and secondary fragment cracking rules were used for qualitative a-
nalysis ,and the qualitative results were used to establish a screening table of known components. Then, the data were substitu-
ted into SIMCA-P 14. 1 software for visual processing,and the mathematical models of principal component analysis ( PCA)
and partial least squares discrimination-analysis (PLS-DA) were constructed. The results indicate that a total of 75 chemical
compositions were detected and analyzed. The PCA and PLS-DA showed that, from the perspective of the chemical components
contained in M. horridula and M. racemose were basically the same and could gather well ,while the chemical components con-

tained in the other Meconopsis of three origins were quite different. In this study,according to the existing literature reports , the
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chemical components of Meconopsis were summarized ,and the chemical components in each sample were speculated and com-

pared combined with the regular of mass spectrometry cleavage,and lays a foundation for the classification and identification

of Meconopsts species.

Key words : Meconopsis ; UPLC-Q-TOF-MS; differential components;species classification ; PCA ; PLS-DA
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Table 1~ Sample information of Meconopsts
ETRes b7k SRAEHbL KA (]
No. Plant name Collecting location Collecting time
DC01 SIREEGLE M. racemose PR H IR X SR A EL 2 H & 20190624
DC-02 SRERGEE M. racemose PR H A X2 B & 20190626
DC-05 LW G5 M. horridula Hirahz B 20190811
DC-07 L5 M. horridula HigERE R 20190813
DC-09 LRGN M. horridula HGEH Fom 20190805
DC-10 SARGEEE M. racemose PY B A X G M S\ 20200713
DC-11 LR GGE M. horridula PO FIE X Y LN S 20200717
DC-12 LRGN M. horridula VU A A XA 20200802
DC-15 SRERGUE M. racemose P A X 2 5 L 20200820
DC-16 BURGRGIE M. racemose HHEERLAH S 20200821
DC-17 SVIREEGE M. racemose A B L 20200821
DC-YC-01 LR GG M. horridula FE VT MY 20190807
DC-YC-02 BRERSE M. racemose HWET T TG 20190807
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%3 1( Continued Tab. 1)
e lik7/E4 SR HbL KA ]
No. Plant name Collecting location Collecting time
DC-YC-03 SURERGE M. racemose PO I48 B2k T 3 202006
DC-YC-04 MURGRGIE M. racemose HE W T 202008
DC-YC-05 LG M. horridula [lip A= R VARSI LY N k) 20200726
DC-YC-06 Z NG M. horridula VIR A X P BE T 2 T 20200719
DC-YC-07 Z NG M. horridula VI F IR XL ER T 2 T 20200923
DC-YC-08 LHNGGE M. horridula P I6 X BT 254 T 20201003
DC-YC-09 ZHRN GG M. horridula VO F IR XL ER T 25 M 1T -
DC-YC-10 LW M. horridula VERE 6 X B pE i 24 11 20200513
DC-YC-11 LG58 M. horridula P95 AR X R e 25 6 T 20201118
DC-YC-12 LR GGE M. horridula PO F B KRR 25 M T 20201120
OBLH-01 Tk &R M. quintuplinervia Hip Kia i 20190805
OBLH-02 TLWKERGE M. quintuplinervia Y FEChL F IR X BT 25T -
OBLH-YC-01 FIKERGEE M. quintuplinervia HWET T M TS 20190807
OBLH-YC-02 TLWKESE i M. quintuplinervia FHHE W T 202008
OBLH-YC-03 TLWkS 55 M. quintuplinervia HWET T M TS 202008
OBLH-YC-04 TLWk&k 588 M. quintuplinervia HWEW T LT 202008
OBLH-YC-05 TKERGE M. quintuplinervia FHHEWT MY 202008
OBLH-YC-06 F KRG M. quinsuplinervia HH T M 202008
OBLH-YC-07 HIKGLEE M. quintuplinervia VI A 36 X T 25 M T 20200923
OBLH-YC-08 F KL E M. quintuplinervia VO3 F 6 X g i 256 i -
OBLH-YC-09 FRKGRGLE M. quintuplinervia VO e X B g 2 M 20201003
OBLH-YC-10 T KGR M. quintuplinervia P 56 X h T 254 T 20201118
OBLH-YC-11 T KERSE M. quintuplinervia PO 56 X B e 254 i 20201114
OBLH-YC-12 TLIKERGE M. quintuplinervia T A A X B e 256 T 20201120
OBHH-01 L4 B M. integrifolia Hirahz i 20190811
OBHH-02 IR M. integrifolia HIGE ER 20190812
OBHH-04 SR M. integrifolia Ui 4g /4 B 20200528
OBHH-05 ALY E M. integrifolia D148 301 B 20200528
OBHH-08 AR M. integrifolia Pl E=E AW/ EEs 20200619
OBHH-09 LRI M. integrifolia T L B 20200620
OBHH-10 L LB M. integrifolia PO 6 X Y A L 20200717
OBHH-11 LR M. integrifolia Y114 B B 20190806
OBHH-YC-01 IR M. integrifolia VI [ 36 X P BT 2GR T -
OBQT-1 LIRS 8 5 M. punicea P Ag BKE 20190729
OBQT-2 LLAEGREE M. punicea DU 1] 45 BT 431 L 20200620
OBQT4 LLAELRGNE M. punicea puiAg AN B 20190815

T ARG T YC 2R T AR , A s B S HLRAR R A5 B A 18 , (A R R RAE

Note ; The sample numbers of YC were collected from the herb market, the rest were collected from the plateau field,some collection information was miss-

ing,but all of them were identified by the basal origin.
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x2. 1 mm, 1.7 pm); W ahHH A S H iR K 5 |’
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Fig. 1

UPLC-Q-TOF-MS total ion chromatograms for different origins of Meconopsis under positive ion and negative ion

WA Z RIS B BARGRUE  C KGR GLE s D R0 B L1 IR 4 40H . Note: A : M. horridula; B: M. racemose;;
C: M. quintuplinervia ; D : M. integrifolia ; E : M. punicea.
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Ve ] 25 W L A e 3R -3-0-[ 2-0- £ Bt H-a-L-BT 437 4H

B 1—6) ]-B-D-Nik Mg 5 7 W8 1 | 2- iz k-4 1 iR
s~ — R EE . & 8-3,5,22- =0 . A M3
i .5,15-0-diacetyl-3-O-phenyl-6 ( 17 ) epoxylathyrol
SEAE S A EEIRUERGLE AR W I 22 5, AR Sk o0
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K2 SHNERZABHERPUERS T

Table 2 Analysis of chemical constituents in five origins of Meconopsis

gy VRERE T J i bt m/z % arR YELER -
ip Addition A A — g Deviation  Molecular Identification -
No. A N BLiibENIED BLibAVIED TR Source
(min) ton Calculated Measured Secondary fragment ion (ppm) formula result
1 2.44 [M+H]* 148.0747 148.074 6 ;4?02535; ;3133. 031 0.9 CoHgNO Rz ikt Cinnamamide 1.2
2 3.78 [M+H]* 220.0958 220.095 4 52(1)339353 ‘3143' 047 2.1 C,H3NO; D5 0i ity E Oleracein E 1 ~5
3 7.54 [M+H]* 268.1322 268.1312 131.047 9, 121. 062 3.6 Cy7H;;NO,  Buf$phngmE Apomorphine 124

7.103.052 8
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%23 2 ( Continued Tab. 2)
g PREAWTE ae T B e m/z T2 4 F= YeE SR K
Noj? Iy Addition I (H S (H — YR Deviation ~ Molecular Identification Sour/c ‘E
(min) ion Calculated Measured Secondary fragment ion (ppm) formula result
4 14.32  [M+H]* 282.278 1 282.2772 ?6?(.)724(?82\2135. 116 3.5 CigHasNO - 9-4 /\FiMlERE Oleamide 1 ~35
147.042 1.121. 063 . -2 300 78 Lt e i
+ : C,7H;;NO ~
5 6.13 [M+H]* 284.126 1 284.1259 4.103.052 5 0.8 rHNOs e coumaroyliyramine 1~5
i 178.052 5.152. 071 8 9-Dihydroprooxocryp-
5 C,,H,NO, ©° ~
6 5.56 [M-H]~ 298.1085 298.108 5 7 135,044 8 0.9 pHpNO, 1~5
318. 074 5.232. 074 . ZH AR
* N B CoH; NO ~
7 12.11  [M+H]* 318.074 1 318.073 7 3.202.063 7 1.1 wHINO, (o nguinarine 1-5
8 473 [M+H]* 322.1054 322.1047 §0;‘5?8(1)93‘7279' 036 5 | CHNO, A Cavidilinine 1 ~5
295. 094 3.,205. 063 . TR I 25 e,
+ N CioHyNO ~
9 4.46 [M+H]* 326.1367 326.136 1 L 177.067 9 1.7 wHI N, hifoline 1~4
10 3.88 [M+H]* 328.1523 328.1518 5919110382‘9265 08 1.6 CoHy, NO, VR T 1~5
e .
11 12.24  [M+H]* 334.1054 334.105 1 318.074 4,232. 073 1.0 CyHsNO, f*mﬁw, i 1-5
7 Dihydrosanguinarine
269. 067 7.209. 163 JE Ao A 4
+ : - CyoH, NO
12 4.9  [M+H]* 340.1523 340.151 4 2.114.000 1 2.7 wHyNO; " 124
342. 167 0,297. 109 O-HIJLVR 1L B 50
. \ CyoHy3 NO - ~
13 394 [M+HJ 3421690 342.1677 5\265.0836 3.7 20 o3 4 O—Melhylpallidine 1 5
6-15 i 3£-5 , 6-— 4 Il A
349. 143 5.332. 088 . i
) *390. .13 > Cyp3 HigNO ~
14 11.49  [M+H]* 390.1316 390.130 8 2 317.064 0 2 2 HoNOs 0\ cetonyldibydrosangui- 1~5
narine
IR+ G E W
5 4.95 [M+H]* 400.173 5 400.1730 200070 1.I91055 ) ¢ myNo, WK R EBE W5,
7 Mecambridine
16 5.34 [M-H]- 427.1637 427.1629 22?6;6342‘3325' 127 -1.7  Cy3HyNO; k%55 Mequinine 4
AR B R -T-0-B-D-#] %
463.323 2,287. 052 W T
+ > B Cy Hy O Bl ~
17 5.7 [M+H]* 463.084 1 463.0834 1.6 2892 eolin7-0-8-D-glucu- 1~4
ronide
. 33. St - JE i
18 5.88 [M-H]- 177.0193 177.019 4 177.019 1,133. 029 0.3 coHe04 ﬁ%ejﬂﬂ 1~5
5 5,7-Dihydroxychromone
19 7271 [M+H]T 2710591 270582 5 P OO s eg00 s Apigenin 1-5
20 7.32 [M-H]- 271.0612 271.060 5 ?1'5?6802‘9”7'019 2.6 CisHpO05 5.7 47 - = $3 — & # 1~4
. 3.
21 6.57 [M+H]* 287.0540 287.0530 i81325§4?9>\615 016 3.5 CisHgO0g  ABRELZE Luteolin 1~5
22 9.16 [M+H]* 289.069 7 289.068 4 ;7?'7?434;‘3245‘041 4.3 CISHI206 2% Eriodictyol 1~4
301. 069 0,286. 045 LIz 4 - H
+ . - CiH,0 7 ~
23 7.4 [M+H]* 301.069 7 301.068 7 5.258.050 7 3.2 606 g feride 1~5
24 6.66 [M-H]~ 301.0354 301.0348 ;01'5?3303‘6178'997 -1.9 CisHyO;  Hit e 3 Quercetin 1~5
25 5.35 [M-H]~ 303.0510 303.050 8 ;0;'135353‘1285'040 0.8  CisHpO;  FEFEANEK Taxifolin 1~5
26 6.57 [M+H]* 317.0636 317.063 3 4311;7263451%302' 040 0.8 CisH12 07 5 FZEZ Tsorhamnetin 1~5
27 7.3 [M+H]* 331.0792 331.0786 315. 046 7,270. 049 2.1 CiH, 0,  EFE2 Tricin 1-~5

2.248.049 7
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%23 2 ( Continued Tab. 2)
g PREINEL ngE TR firb m/z e T LR -
No. tl? Ad.diti()n I (H S (H — YR Deviation ~ Molecular Identification Sour/c ‘E
(min) ton Calculated Measured Secondary fragment ion (ppm) formula result
28 5.08 [M+H]* 354.1316 354.1307 4315‘1"8;3(())63 ‘9275' 067 2.6 CyoHigNOs [ JiH3%78 Chelidonine 1~5
o AR B H R -T-0-8-D-4 H
447.096 4 ,429. 084 . W
“H1- > Cy Hy,O ~
2 4.17 [M-H]™ 447.093 3 447.0937 357.062 0 10 AT Luteolin-7-0-B-D-glucopy- =3
ranoside
30 4.78 [M-H]~ 463.088 2 463.088 6 363. 091 0,300 028 1.0 Cy Hy Oy M EZAF Tsoquercitrin 1~5
31 8.08 [M+H]* 465.1150 465.1145 26257”343 ;586' 044 -1.2 CysHyp 09 YR AT Hydnocarpin 1~5
‘ 3-( INAH)-8-y1) 2,3-3F
32 6.57 [M-H]~ 571.0882 571.088 5 285.040 4 0.6 C30Hy 04, Ll 1~5
k 3-( Kaempferol-8-yl ) -2, 3-
epoxyflavanone
i3y Al )
33 4.71 [M-H]~ 579.1355 579.136 2 579139 3,284. 033 1.2 CyeHpg Oy5 iz -3 jzﬂ**%r%ﬁt . 1~5
2 Kaempferol-3-gentiobioside
W25 M 3-0-B-D-4i % bE-
(16) B-D-HHNEH
. .03
34 4.44 [M-H]~ 609.146 1 609.147 2 209 152 8,284. 033 1.8 Cy7H30016  Kaempferol 3-0-B-D-glu- 1~5
copyranosyl-(1—6) -8-D-
glucopyranoside
35 1.37 [M-H]~ 609.187 5 609.188 2 3020516313 ‘9267' 072 1.2 CysH3y Oy5 % H2 F Hesperidin 2.5
X it 1z 3-0-[ 2-0-2, i
36 4.7 [M-H]" 621.146 1 621.147 3 22;'8;5332 ‘4579' 140 1.9 CyuHyOy F-o-L-PTHfAKE(C 1> 13
T 6) | -B-D-NL A 1
TR 2 -3-0-[ B-D-Hi %
37 3.86 [M-H]- 623.161 8 623.1626 623. 164 2,503. 121 1.4 CyuHypOy BE( 156)]-8-D-2YFHE 1-3
1.383.079 4 e
H
ik i 3R -3-0-8-D-7i % -
(156) -B-D-FE MY
38 4.19 [M-H]™ 625.1410 625.1430 (6)25' 148 1,300. 029 3.2 Cy7H304;  Quercitrin-3-0-8-D-glu- 1~5
cose-(1 —6)-B-D-gluco-
side
ik Kz 3 -3-0-a-D-HE i B
39 4.48 [M+H]* 655.1465 655.1457 47‘9262933; f”' 062 1.2 CyHyOp  fifiakl (1 —-6)8-D-(2- 1-~3
T 0-ZBEHE) AR
it B #-3-0-[ 2-0-2 Bt
H-B-D-H FHE-( 1-6)
331.079 0,315. 046 1-B-D- 7 HEF
+ - CyH5,0 ~
40 4.6 [M+H]* 669.162 1 669.161 0 3 1.6 w0 o ciin3-0- [ 2-0-ace- 1~5
tyl-8-D-glucose- (1 —
6) ]-B-D-glucoside
709. 165 2 ,667. 154 Wit i - — O A
“HT- Cy H5,0
41 4.65 [M-H]~ 709.1622 709.163 2 1.300.027 1 1.5 3O 134
303. 047 3,169. 047 . Wit 3 - = Bk — i 4
+ ) Cy3H360
42 5.19 [M+H]* 753.1833 753.182 6 3.109.026 8 0.8 53600 134
147.044 3 .117. 035 R TR
- - CyHg O ~
43 5.79 [M-H]~ 147.0452 147.0450 2.102.972 5 1.1 ols O Cinnamic acid 1~5
¥4 ki
44 5.08 [M-H]~ 163.040 1 163.040 2 163.040 7, 119. 051 0.5 CoHgO5 XT;T%W/&& - 1~5
1 4-Hydroxycinnamic acid
. 3.
45 3.04 [M-H]- 167.0350 167.0350 ;67 035 9,123. 045 0.2 CgHgOy  FHFXHLER Vanillic acid 1~5
46 3.38 [M-H]~ 153.0193 153.0193 153. 019 1,109. 030 0.5 C;Hg Oy LR 1~5

0

Protocatechuic acid
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2:5% 2 ( Continued Tab. 2)

14 B8 b ]

& Esr

i kb m/z

T 22

o3

Y g

i = St
"Ej Iy Addition I (H S (H — YR Deviation ~ Molecular Identification Sf')éu{f\e
(min) ion Calculated Measured Secondary fragment ion (ppm) formula result
47 4.28 [M-H]™ 179.0350 179.0351 (1)79' 035 4,135. 046 0.7 CoHgOy  WMERR Caffeic acid 1~5
2-HHAE B4~ 2 I -2
48 2.47 [M+H]* 151.074 6 151.074 2 ;3?035(;43 sl 19. 046 2.3 CoHg0,  4-Hydroxy-3-methoxysty- 1~4
R rene
) = iy B i
49 3.71 [M+H]* 152.0696 152.0694 110.036 6 -1.3 CgHgNO, 2 M Z':Fﬁ%{.ﬂ:‘ﬁﬂ 4
Methyl anthranilate
) 173. 081 3.155. 000 . TR _ Bk
- CgH,, 0 ~
50 4.85 [M-H]- 173.0819 173.0820 7 111.009 1 0.6 sHieOs byl succinate 1~5
1-FVBE-3- 57 T A k-8
51 2.02 [M-H]~ 179.090 0 179.090 6 41‘6?325358 \8150. 062 3.2 CiHig S  1-Methyl3-[ ( 2-methyl- 1 ~4
A propyl) thio ] -benzene
4,4, 7-= I HE-pu ST
163. 114 7,130. 074 A
+ K C,H,,0 ~
52 8.35 [M+H]* 181.1213 181.1208 0 2.8 e 5" 4l ) Benzofuranone | 1~5
tetrahydro-4 ,4 | 7-trimethyl
— A — FH i
53 7.08 [M-H]~ 215.1289 215.1290 215.129 0.153. 128 0.5 Cy1 Hy Oy ﬂ:—.#ﬁ&#EﬁﬁE I~5
4 Dimethyl azelate
Sl
Al
54 8.15 [M-H]- 221.0819 221.0815 §21' 116 2,154. 990 2.2 Cp,H, 04 4, 7-Dimethoxy-5-( 2-pro- 1.3 4
panyl) -1 ,3-benzodioxole
3-peHE-r R W g
55 7.72 [M-H]™ 229.1445 229.144 4 511321339;‘ \6167' 144 0.8 CiuH» 04 3-Pentylpentanedioic acid- 1 ~5
A dimethyl ester
i s
56 14.34 [M-H]- 241.2173 241.2175 241.216 9,225. 025 0.8 Ci5H;3,0, +Wﬁm%‘@la 1~5
8 Methyl myristate
255.233 1,214. 994 . PR M
“H1- ) Ci6H;,0 ~
57 12.69 [M-H]~ 255.2330 255.2328 6.194.988 2 0.4 165202 o myristate 1~5
9 - TR H B
58 7.72 [M+H]* 269.246 5 269.245 6 ;21' 101.9,107. 084 3.5 Ci7H3,0, 9 -Hesadecenoie acid 1~4
methyl ester
J % 7 e N- -
59 9.74  [M+H]+ 2712632 2712619 211-095 410909 oy 0, TIAEMOR Nopeniade-
9 canoic acid ethyl ester
283.224 7.219. 138 +-bbeme H e
“H1- N K CisH;0 ~
60 13.68 [M-H]~ 283.2643 283.2632 s 3.6 1602 3yl hepadecanoate 1~5
£ FH ik
61 13.5 [M+H]* 293.2465 293.2452 159.114 6 4.4 CioH3, 0, WW\E&EFNE 13~5
Methyl linolenate
307. 120 3, 121. 062 . W R 2 1
+ K CyoH;, 0 ~
62 12.23  [M+H]" 307.2622 307.261 3 0.109.100 5 2.9 2073472 Linolenic acid ethyl ester b4
271.229 7,266. 989 IAT T
“H1- K CyH3 O ~
63 13.71 [M-H]~ 307.2643 307.263 3 5 205.224 8 3.2 w3602 o Tinoleate 1~5
Pt 7 TG
64 1213 [MH]" 3112056 311.2055 -1-109 883014 ¢y o, T/RROH 1-~4
9 Ethyl stearate
339.202 3,271. 228 T —mH R
- K C,HL,O
65 13.66 [M-H]- 339.3269 339.326 1 5 205.2228 2.2 2Hu02 bl heneicosanoate 34
— - — 5 F G
66 12.11 [M-H]~ 353.3425 353.3416 353.199.6,272. 995 2.7 Cp3Hys 0, ¥+fﬂx$ﬁu 134
7 Behenic acid methyl ester
367. 154 8 ,306. 983 — TR OB
“H1- C,y HygO ~
67 12.15 [M-H] 367.3592 367.360 2 4 267.003 3 2.8 2782 Docosanoic acid ethyl ester 13~5
405.260 1,345. 207 HH-3,5,22-= 4
+ N _ C,oH IR
68 12.69 [M+H]*" 405.4425 405.441 8 5 111,115 7 1.8 20 Hse Stigmast-3 ,5 ,22-triene 34




88 KRBT ST & Vol. 35
%23 2 ( Continued Tab. 2)
2 PREIE et At LG m/z iz 53X YrE g IR K
Noj? Iy Addition I (H S (H — YR Deviation ~ Molecular Identification Sour/c ‘E
(min) ion Calculated Measured Secondary fragment ion (ppm) formula result
413. 375 6.395. 370 o843l B-sito-
+ ~
69 12.67 [M+H]* 413.3758 413.374 6 6.123.078 0 2.9 CyHygO stenone 13~5
423.298 0.405. 329 | Z Juts-15-Fii] Nonace-
. N R CyyHsg O ~
70 12.69 [M+H]* 423.453 0 423.4524 7.173.129 2 1.5 29 Hsg can-15-one 1.3~5
71 13.21 [M+H]* 427.3914 427.390 4 :219125?73 ‘1205' 192 2.5 C3HsoO -5 Alpha-Amyrin 1~4
435.209 6.374. 990 . AU 3 I Dihydroac-
.23 -H]- . 35. ; . Cy3Hj,0
72 9.2 [M-H]~ 435.2054 435.2065 5 207,995 2.4 23 H3, Og anthospermal 1.2
LB H Rk R
73 12.66 [M+H]* 457.3656 457.364 4 45‘3?8;5?6(1) ‘7217' 156 2.7 C30Hys O3 11-Deoxo-18beta-glycyr- 1~4
A rhetic acid
251.986 6.,163. 037 5, 15-0-diacetyl-3-O-phe-
. + .3 . -1. Cy,H,, 0 ’
74 11.55 [M+H]* 525.3191 525.318 1 9 147.041 5 1.8 30 Hyq Og nyl6 (17) epoxylathyrol 3
201.044 1,149. 021 A4 K2 — T g Dibu-
. > K C,eH» 0 ~
75 12.11 [M+H] 279157 1 2791564 5\121.0264 2.5 16 122 Yy tyl phthalate 1 5

TE ORI RT L ZALRGIH 52« BORERGUE 53  TUBKERGE ;4 - @G SR 55 LU AEAREGES

Note ; The numbers in the source:1: M. horridula;2 : M. racemose;3 : M. quintuplinervia ;4 ; M. integrifolia;5: M. punicea.

R3O MREAENUZNS TR

Table 3  Chemical composition control of 49 batches of Meconopsts

37 38

5 ETR #i5 No
Batch number lonsource | 5 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
DC-05 ESI + B T T S S - S - R S R T S S R
ESI- e e - T T T - S S S R - S
DC-07 ESI + L A T S T S S T T T SR T
ESI- - - - - 4+ £ - - - - - - * - % - - 4+ - + - + 4+ - 4 + - - - 4+ + - = - -
DC-09 ESI + + + 4+ + + - +  + 4+ + + + + - - - - + - + - 4+ - - + 4+ + £ - + £ - - - -
ESI- R e T S - T T S R - T S S S T T - -
DC-11 ESI + + + * 4+ + - + + + + 4+ 4+ 4+ + - -+ -+ - 4+ -+ - o+ + + 4+ 4+ -+ o+ - -
ESI- L s A T - S A T A S T S S
DC-12 ESI + + + 4+ + + + + + + 4+ + + - - - 4+ -+ - + - 4+ £ - + 4+ + + - + - x + - -
ESI- -+ + -+ 4+ - - -+ - - -k - 4+ + + + + - 4+ 4+ £ + + - + 4+ 4+ 4+ + + - %
DC-YC01 ESI + + 4+ 4+ 4+ + - + + + x4+ 4+ 4+ + - - -+ -+ -+ - -+ o+ o+ o+ - - - -+ - -
ESI- R S s S - - T S S S e T S R R -
DC-YC-05 ESI + + + 4+ + + + + + + 4+ + x - - 4+ -+ -+ -+ - + 4+ + + = + - x4+ - -
ESI- L S T R R S S - T A S SR = - S S N S
DC-YC-06 ESI + + + + + + + + + + + + + - + - - - - + - + £ 4+ - - - + + £ * + + - - - =
ESI- -+ - - 4+ 4+ - - o - - £ - - 4+ 4+ 4+ *x 4+ - + + x + + - 4+ £ + £ x *x - -
DC-YC-07 ESI + + + + + + -+ + 4+ + o o+ - - - -+ -+ -+ - -+ 4+ o+ o+ o+ - o - -
ESI- - 4+ - - 4+ + - - - o - - £ - - - + 4+ = + + + 4+ - + + - 4+ + 4+ + + + - -
DC-YC-08 ESI + + + + + + - + 4+ + 4+ + + - + - - - - + - + - 4+ £ * + + + + - + - - + - %
ESI- R T T S S - e s A I N S S S N I S
DC-YC-09 ESI + + + 4+ 4+ + + + + + + 4+ 4+ - - - -+ -+ -+ -+ -+ o+ o+ -+ - -+ - -
ESI- - 4+ - - 4+ + - - -+ - - £ - 4+ + 4+ = 4+ - + 4+ = 4+ + - 4+ - 4+ + - 4+ = -
DC-YC-10 ESI + + + 4+ + + + + 4+ + 4+ + + x + - - + - + F + - + - - + 4+ + £ - + + - - - -
ESI- R S T T T - - R T S S S I S S S N S S - -

DC-YC-11 ESI+ - = o« o o oo oLl Ll Ll

+
+

I+
+

+
H+

+
H
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#1:3% 3 ( Continued Tab. 3)
5 ETR #i'S No
Batch number lonsource | 5 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
DC-YC-12 ESI + + + + 4+ + + + + + x4+ 4+ £ + - - + - 4+ - 4+ - + *x - - - 4+ + £ + + * + - - - 4+
ESI- -+ - - 4+ 4+ - - - o - - - -+ + o+ -+ -+ -+ o+ -+ o+ o+ - -+
DC-01 ESI + R T T e e S S e T - - R -
ESI- B T - R - S e T T S S S
DC-02 ESI + + - - 4+ + - + * + + 4+ 4+ - - - - - - - 4 - o+ - - o+ o+ - - - E - - - oo -
ESI- + + - - + £ - - - 4+ - - £ * - - - * 4+ - + - * * + + + - £ - + + - + - - £ =*
DC-10 ESI + + * - 4+ + - + + + + 4+ 4+ - - -+ -+ -+ -+ -+ 4+ 4+ 4+ o+ -+ - - -4
ESI- R T e
DC-15 ESI + + £ 4+ + + - + 4+ + 4+ + + + - - x4+ + - - £ 4+ £ 4+ - 4+ + + - - - - - - - - -
ESI- -+ - - 4+ 4+ - -+ + x - £ £ - £ + + - 4+ - £ - - + + + - 4+ 4+ + + - - + - - -
DC-16 ESI + + + + 4+ £ -+ + + 4+ - 4+ £ x - *x - - - F£ - * * + + + + - + - *x + - + = -
ESI- -+ - - 4+ E - - - - - - o - 4+ + -+ - -+ + o+ -+ -+ o+ - -+ -+
DC-17 ESI + + + = + 4+ + + 4+ + 4+ + + + + - - - -+ -+ -+ - -+ -+ o+ -+ 4+ -+ - - =%
ESI- S T A T T - S T T T S S R R - -
DC-YC-02 ESI + + + - 4+ 4+ + + + + + + 4+ + + - - - - - 4+ -+ - 4+ 4+ 4+ £ - + *x - - - - - *
ESI- -+ - - 4+ 4+ - -+ - -k E - - -+ o+ -+ -+ o+ o+ -+ o+ o+ - - - -+
DC-YC-03 ESI + 4+ 4+ 4+ 4+ 4+ 4+ 4+ 4+ £ 4+ + £ - - - 4+ -+ F + x + x - + + + x - * 4+ x x - - - *
ESI- R e R S I S - S S T A T S
DC-YC-04 ESI + + + + + + + + + + + + + + + - - + - + - + - 4+ £ - + + + + * + + x + - - = *
ESI- R T T N S S - S T e T S S R R S S
OBLH-01 ESI + LR R T T I L A T T R A S S T R -
ESI- R e T S S e S S T A R S
OBLH-02 ESI + + + -+ 4+ - + 4+ + 4+ + + + x4+ - + - £ - + - 4+ + - + 4+ + +  + + x + - - -+
ESI- - 4+ - - 4+ £ - - - 4+ - - - * % - + 4+ + - 4+ - 4+ + - 4+ + - 4+ x - 4+ + 4+ - - - %
OBLH-YC-01 ESI + -+ -+ 4+ 4+ 4+ o+ -+ 4+ - -+ ko o+ - -+ 4+ + - 4+ - o - -k ok
ESI- L S T - S T - T N S S S S i T -
OBLH-YC-02  ESI+ R T N S S - T T S - S e S
ESI- -+ - - - - - -+ *x * 4+ £ - - + * + - 4+ - 4+ + + + + - 4+ 4+ 4+ + + + - - =+
OBLH-YC-03  ESI+ -+ -+ 4+ 4+ -+ + + -+ £ - - -+ *x - 4+ - 4+ £ + + + + + 4+ 4+ - + £ - * -+
ESI- I e T T I T - S S S T S T R N - R - S
OBLH-YC-04  ESI+ R e e - S - e - T i A s A S R - R I S
ESI- S 4+ - - 4+ + - - - - - -+ E - - E o+ 4+ + + o+ 4+ + 4+ + -+ o+ -+ + o+ -+ 4
OBLH-YC-05  ESI+ -+ - 4+ 4+ + 4+ - 4+ + - + - + - - + £ - + - - * + £ + + £ *x + - + * - - - +
ESI- -+ - - 4+ 4+ - £ - - - 4+ £ - - + + - 4+ 4+ = - + + + + - 4+ 4+ - + + + - + = +
OBLH-YC-06  ESI + -+ -+ 4+ 4+ 4+ x + -+ -+ - -+ -+ - o o+ o+ + o+ + o+ -+ o+ - - -+
ESI- - 4+ - - o - - - - -+ £ - - * 4+ 4+ 4+ + + - 4+ + + + = 4+ + 4+ + + + - = = 4
OBLH-YC-07  ESI + I S e S S S e S
ESI- -+ - - 4+ 4+ - £ - + *x - 4+ £ - - - + + 4+ - £ + £ + + + - - - 4+ - - + - - -+
OBLH-YC-08 ESI + -+ - 4+ 4+ + 4+ + -+ -+ - - -+ - - - x4+ - - -+ - 4+ - - - - -+
ESI- -+ - - 4+ 4+ - £ - * - 4+ £ - - - + + 4+ - = 4+ + - + + - 4+ = 4+ + - £ - - - +
OBLH-YC-09  ESI+ S 4+ - 4+ 4+ + 4+ 4+ + + -+ -+ - -+ -+ -+ o+ 4+ 4+ + x4+ - o 4+ - 4 -4
ESI- - 4+ - -+ - - -+ £ - 4+ % - - 4+ + £ + 4+ - 4+ + + + + 4+ + + + + + - + =+
OBLH-YC-10  ESI + T S e T S S S e s T T S SN - R S
ESI- -+ - - 4+ 4+ - - - - - 4+ o - x4+ o+ - 4+ 4+ 4+ + o+ o+ o+ -+ o+
OBLH-YC-11 ESI + B S T R S S R T - R S S T S e =




90 RIRFWIBETE 5 K Vol. 35
#1:3% 3 ( Continued Tab. 3)
s TR %5 No-
Batch number lonsource | 5 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38
ESI- -+ - - 4+ + - - 4+ - - 4+ - - - 4+ + + - * 4+ + + 4+ + - 4+ + + + - 4+ - - -+
OBLH-YC-12  ESI + -+ -+ 4+ 4+ 4+ -+ -+ o+ - -+ -+ o+ 4+ o+ -+ -+ o+
ESI- -+ - - 4+ E - - - - - 4+ - - 4+ o+ o+ 4+ -+ o+ o+ 4+ -+ o+ -+
OBHH-01 ESI + -+ + 4+ + + 4+ - -+ + -+ - - -+ x4+ -+ 4+ + 4+ 4+ + - -+ 4+ - - -4
ESI- -+ - - 4+ 4+ - - -+ - -+ k- - - o+ o+ o+ o+ o+ o+ o+ o+ -+ o+ -+ - - - -+
OBHH-02 ESI + -+ -+ + -+ + -+ + -+ 4+ £ - - -+ -+ -+ + + + + + -+ - - - - -t
ESI- -+ - - 4+ E - -+ - -+ E - - -+ o+ o+ + -+ -+ -+ 4+ o+ - - -+
OBHH-04 ESI + - 4+ - 4+ 4+ - 4+ 4+ o+ 4+ - -+ x4+ -+ 4+ -+ + -+ o+ - o - - -4
ESI- + + - - 4+ 4+ - - - £ - - 4+ F - - - * + * + + + + 4+ + + - + 4+ - 4+ + + - - -+
OBHH-05 ESI + -+ - 4+ 4+ - 4+ + +  + 4+ + £ - - - £ x + - + 4+ + + - + * + + - £ + - - - +
ESI- R A - S I S T e T - S S R N S
OBHH-08 ESI + I T S e - - S T I T I T - T T S T
ESI- R T S-S S S T T A A S A R
OBHH-09 ESI + -+ + 4+ + + + + E + + + + 4+ - - - - -+ - x4+ + - - + 4+ + - - £ 4+ - - = +
ESI- -+ - - 4+ 4+ - £ -+ - - - % - 4+ * + - - 4+ = £ + + + + - 4+ 4+ - £ + + - - -+
OBHH-10 ESI + -+ -+ 4+ -+ o+ -+ -+ k- - - -k -+ -+ o+ o+ o+ o+ o+ o+ - - -+ - - -+
ESI- L - T - S T A A A A T R
OBHH-11 ESI + R S S s S S S S R S - N S S R
ESI- -+ - - 4+ 4+ - -+ - - 4+ - £ £ + + 4+ 4+ 4+ 4+ + + + + - 4+ 4+ 4+ + - - - - -+
OBHH-YC-01  ESI+ L S T e T - - T e S - -
ESI- -+ - - 4+ 4+ - -+ - 4+ - - -+ + -+ o+ + + o+ -+ 4+ - -+ - - -+
OBQT-1 ESI + - + 4+ 4+ - 4+ + -+ + -+ 4+ - - + £ - - - * * 4+ + + * - 4+ - * * - - - &
ESI- L S - T T T - - S R T A S S S S S N N N S -
0BQT-3 ESI + -+ - 4+ 4+ - 4+ - -+ + o+ - - - - - E -+ -+ 4+ + -+ + - - 4+ - * x - - #
ESI- -+ - - 4+ £ - £ - o *x - 4+ £ - - F 4+ 4+ 4+ 4+ - 4+ + + + + -+ 4+ o+ + o+ o+ - - -+
0BQT4 ESI + R T S T - S S e A T - - -
ESI- - 4+ - - 4+ - £ 4+ - -+ £ - £ - + 4+ 4+ + - + 4+ + + + - 4+ + + + + = - + - 4
Eiln=2 BT %5 No.
Batch number lon source 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75
DC-05 ESI + + * - - - - £ - - - - - - & - - - * - - * - *£ - - - - - - - - - * - - - +
ESI- - Ex - - - - - x4+ - - F£ - + 4+ 4+ F + - - 4 - - - -k - - - - oo oo
DC-07 ESI + + £ - - - - * - - - - - - % - - - - - - F - F - - - - - - - - - - - - - %
ESI- -+ - - £ 4+ £ £ + - - * - 4+ + - + £ * - - 4+ - - * + - - - - - - - -+ - -
DC-09 ESI + + + - - - - % - - - - -+ * - - - - - * &£ - - - - - - - - - - -+ - - - %
ESI- + x - - - 4+ £ 4+ 4+ - - 4+ - 4+ + 4+ 4+ £ + - - + - - - - - - - - - - - - - - -
DC-11 ESI + + 4+ - - - x £ - * 4+ - - 4+ + - - - - - F * - F - - - - - - - - - - - - -4
ESI- + - - - - 4+ + £ + - - £ - 4+ + + *x *x + - - 4+ - -+ + - - - - - - - * - - -
DC-12 ESI + + £ +* - 4+ + * - + £ - - 4+ + - - - - - - &+ - * * - - - - - - - - - - - -4
ESI- - - - - £ 4+ + 4+ + - - - - + 4+ + £ 4+ - - 4+ - £ x £ - - - - - - - - 4 - -
DC-YC-01 ESI + T e T S T R
ESI- + + - - - + + 4+ + - - + - * £ - + £ * - - * - - - £ - - - - - - - - - - %
DC-YC-05 ESI + R T T S S I S S T R S
ESI- - - - - 4+ 4+ 4+ + - - x - *x £ - + £ *x - - 4+ - - *x £ - - - - - - - - - - 4
DC-YC-06 ESI + T e A - - R T - R
ESI- + + - - - £ 4+ + + - - * - 4+ * * + * 4+ - - 4 - - * * 4+ * - - - - - - - - -




Vol. 35 2 JASE 2T UPLC-Q-TOF-MS £ ARFI PLS-DA J3#fr 4 1L~ SRS G AL 7 01 22 5 F I 91

#23% 3 ( Continued Tab. 3)

it BT %5 No

Batch number Ton source 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75

DC-YC-07 ESI +
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#23% 3 ( Continued Tab. 3)
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