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Study on quality of Eucommiae Cortex using flow injection-mass spectrometric
fingerprinting method combined with chemical pattern recognition approaches
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Abstract: Objective To study the quality of Fucommiae Cortex from different resources using flow injection mass spectrometric
fingerprinting (FIMS) method combined with chemical pattern recognition approaches. Methods Different Eucommiae Cortex
samples were extracted in a simple way and were directly injected into the mass spectrometer for the analyses with no column used.
Based on the intensities of the ions at m/z 100—1 000, principal components analysis and partial least square discrimination analysis
were performed using Simca-P software. Results Eucommiae Cortex samples from different resources were classified into four
clusters in scores plot, and the biomarkers which played the most important roles in classification were screened out. Conclusion As
a novel and characteristic fingerprinting method, FIMS can be widely and efficiently used in true or false identification, identification
of origins, and rapid discrimination of herbs from different regions.
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Table 1 Detailed information of 22 different Eucommiae Cortex samples
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Fig.1 TIC (1) and MS (2) of Eucommiae Cortex sample in positive (A) and negative (B) modes
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Fig.2 PCA 2D scores plot of Eucommiae Cortex samples

base on data in positive mode
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Fig.3 PLS-DA 2D scores plot and 3D scores plot of Eucommiae Cortex samples based on data in positive mode



° 2848 -

¢ %% Chinese Traditional and Herbal Drugs 35 45% %8 19 #§ 20144E 10 A

45 0 104 13, 14, 164 18, 22 1 6 N7yt
MR T IS X3, T3 2 B W 'y
1y 24 5. 21 1 4 AR MU AR 258 4 b T T
S, AT 1R RS 3. 4. 7. 811
4P A AR 2R AR R TV S Xk, A TR
3G RS HUM MRS T 15X 04 T
545,

MIE B AR AL AT 2544 PLS-DA 145 5 v] LA
F i, 5 PCA S HTAHLL, BARZIM AT AEAN TR B IR,
By RS E S EB USRNG5 N
1 CL R 2 P E8 () 22 e e /A, SRR T AN [R] = 1 1)
FEAR 2R A 25 o 1 25 5, 498 T S st 7y 2%
AN S5%%E (W), Bidizn2k, LI,
%5 ML 3 A A IR A 2584 TR A 22 1 73 S 2Rl
34 WERCHIFIER ST

ik PLS-DA v LU H, S FHREE s 5tk
PG AT AN I 2K, S NAEA
TREIF s AR EE By B E S AR 2288
KIHAP ARy ] BB . N T RIS
arer e A E R A b ic ), R A R
PEAT TR, IR 4 FIEE 2.

0.10

0.08

0.06

0.04

0.02

w'c[2]

—0.02

—0.04

—0.06

—0.08

-0.06 -0.04 -0.02 0 0.02 004  0.06
wie[l]

4 #PZHHF PLS-DA B FH & E
Fig. 4 PLS-DA loadings plot of Eucommiae Cortex samples
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Table 2 Characteristic ions in loadings plot which play important roles in classification of Eucommiae Cortex samples

hes FHEE T (m/z) VIP {H ] FHIER T (mlz) VIP {H
1 153 2.11 9 354 1.53
2 356 1.82 10 252 1.40
3 237 1.75 11 255 1.35
4 360 1.68 12 157 1.30
5 253 1.66 13 296 1.26
6 366 1.60 14 256 1.23
7 365 1.60 15 589 1.21
8 362 1.56 16 160 1.16

RN T, B ATDAFE i 2 2 1) DTk n] LA i A R
T AT B BT R W, S R T s 1 L
BT B B 0 256 o R DR LR, TR 43
Kl FEAEH, N FHER 7. R 2 ¥R
EEMERGE (VIP) KT 1.0 FFHMEE 1, Hf
16 /N, XEEBS 0] LIAE WA 2 hnid 3 B 1 Ak A
M IR (K] 4D,
4 g

ARSI 1 RIS FH B R IO A I i S0 il
AN YT AN Hu PR AP 258 BT T bt e JLJR
PR IE T 29 R BUAE i R m/z 100~1 000 (19725

I S 58 B R AR R AT AT TR B KR A
FES R IR B S, AE A B B
JREAER AT R, v LATE R [R] Pyt KA At
T8, FELIM LA %00 . SRR 8 SN ) Hh
A R PR 1) T 1 HAT At AR S0 % 4 AR AN T
ARG R, by T 2 T PR SR AL T8 1 S8 B 5 7V

Siibugp e o8 CE [ S b A TSR (P
5, KH Simca-P 53117 PCA F1 PLS-DA.
32 2D #3757 B A B AN [ 7= L A 24 4 1)
AT, DI SE AN [F] = M A 26 205 R
FTRRAK o i R~ 28 L U)W B S 6 7 244 43 2%



¢ %% Chinese Traditional and Herbal Drugs 35 45% %8 19 #§ 20144E 10 A

° 2849 -

R R OEE AR, R AR A A A bR
WY, AR IE B R I AT LU TR AR 244 1) o
Pl

gEA M ORISR S & PCA FI PLS-DA 45 3 rf
DLG H, AR )23 AR 7 A7 — i A G,
W Re S EAERKAE R, G, R W W
AARSER A — 8 A . ST PR 28 i
HE—, AR CRE RSP Erh PR, R
WHEXRXAREHE. BV p M2 ST saD 1
Mt 58 NI 2 AT 22 e, AR 3 A
Hi R 24 44 5 FEAD AR P = b 250 8 AR A PR35 R b 2
WERARKZESR, IRE TR MK ERRA
i), AT HALE S R AR, BRI

T ZhF, EIHIE 2GR, tHaite D) R s
16, WVIAEE. VN TR, &EH B/
T UL T Rs” AR A SR AR HE LSS, SR
A7 VRAUE B 258 (38 Hu Pk o AR 50K FH b -
iy oAl RN S R N ey B W AT MR VST i
My R AN [E] = Mokt 26t DAL ST E AR e 1R H
KRR FAIWT BT A 2 ()

A S PSR AT A 2R 70 b . Bt 48 7 T
M5 B EIE A AT, DA TAER U0 Y 4
WEAEFEE, EARKRERTIRMAR, 15
KR E— 25T Pl B DA SGdE A 5 3
S 3k
(11 "PEZ [S]. —. 2010.

(2]

(3]

(4]

(3]

(6]

FAIE, XV, R50%, % CPA%EY) ST
S T AR VI S — D1 M A TE B 256 R BR . AL AR SR
B FL O M0 5 B VPAY (], 3L R 2 R
), 2011, 13(10): 9-11.

FArH, BRELEE, FRIR . FER O\ KSEZy” DUPER S
BRWES [J]. E B igtz, 2012, 27(5): 36-38.

RUFKAR. B V4 TE M 24 R4 AL oA 525 UE S BEE [J]. Bk
HEE, 1995, 16(11): 518-519

WOV, L, B W, SR R REEROY AN R
HPLC $r 8B IT [J]. 52y, 2014, 45(2): 271-275.
Chen P, Harnly J M, Peter de B, et al. Flow injection mass
spectroscopic fingerprinting and multivariate analysis for
differentiation of three Panax Species [J]. J AOAC Int,
2011, 94(1): 90-100.

Chen P, Lin L Z, Harnly J M. Mass spectroscopic
fingerprinting method for differentiation between
Scutellaria lateriflora and the Germander (Teucrium
canadense and T. chamaedrys) Species [J]. J AOAC Int,
2010, 93(4): 1148-1155.

Zhao Y, Sun J, Yu L L, et al. Chromatographic and mass
spectrometric fingerprinting analyses of Angelica sinensis
(Oliv.) Diels-derived dietary supplements [J]. Anal
Bioanal Chem, 2013, 405(13): 4477-4485.

Zhao Y, Niu Y G, Xie Z H, et al. Differentiating leaf and
whole-plant samples of di-and tetraploid Gynostemma
pentaphyllum (Thunb.) Makino using flow-injection mass
spectrometric fingerprinting method [J]. J Funct Foods,

2013, 5: 1288-1297.





