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[ Abstract | Objective; To provide chemical evidence for the quality control of Herba Anoectochili through
chemical profiling and quantitative analysis of 14 batches of herbs by UHPLC-TOF-MS technique. Method :
Chemical constituents were profiled by UHPLC-TOF-MS fingerprint. Compounds in the fingerprint were assigned on
the basis of accurate mass. The contents of kinsenoside was determined by using [ M + HCOO ] = ion. The
obtained fingerprints of 14 batches of Herba Anoectochili were evaluated by similarity investigation and cluster
analysis. Result: The UHPLC-TOF-MS fingerprint of Herba Anoectochili was established and thirty-six chemical
constituents in the fingerprint were identified. The chemical profiling and quantitative analysis showed that the

chemical components of Herba Anoectochili were significantly influenced by place of origin and cultivation time.

[WFEEHI] 20170612(016)
[F—1EHE] ks, Wi+, By AT 61, INZF A 25 40 B BAR 4 24 05 58, Tel : 17765711856 , E-mail ; cmzhang@ must. edu. mo
[BEMEE] 28R, L, 80, NFE R AW DL AR AL K 25 57 & B3 HE B 58, Tel :853-66501238 , E-mail : zhjiang

@ must. edu. mo

.31 .



24 B 1)
2018 4E 1 A

RESSEAFZERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 1
Jan. ,2018

The content range of kinsenoside was 4. 85% -16. 18% . Conclusion: The established fingerprint and determination

of kinsenoside is feasible and stable, which is suitable for the quality control of Herba Anoectochili.
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F1 UWHAARFBELEAHHER
Table 1  Information of 14 batches of Herba Anoectochili from

different sources

- 1)

#Hts KR #a Ty /R

1 HRHEIR 4 4 3% Anoectochilus roxburghii
2 WREMEAIALE A roxburghii
3 WEURANALE A roxburghit

4 TR RRSLRE A roxburghit

AL F 6 g
KM 4 g
Kmst 6 £
AR 45 A
P 6 £
Kt 45 4
LIEY - g
B - U

HYER 45 Lk
Kimsets 4 g
EpohFA 3 g

5 ABELE A formosanus

6 BIEELRE A formosanus

T ARV SR A roxburghii
8 FRERFIREIFA Lk A roxburghii
9 MREME L A roxburghii 21LH
10 fE@ M4 LI A, roxburghii 218

11 AR S LE A roxburghii £k

12 J VG944 4k A roxburghii 520 - ST

13 J7RE 4 4R A, roxburghii [ - S#

14 WEEVNR S L A roxburghii - - s
W =T RIRARAL

2.1.2 S MmESE R TR (ESD) i A

B, 3 4 8 Bl om/z 100 ~ 1 700, SR A R
2 spectra+s PR (N,) Hi# 10 Lomin ™', TSR
B 325 C, BN HL R 3.5 kV, Wi ZE 28 1 /70. 28 MPa,
3% F MassHunter Workstation 4% {4 #E47 %02 Ab T

2.2 UHPLC-TOF-MS 45 2 % 70 ¥

2.2.1 XS ECH KSR QC i M 14
2GR B AR 45 20 mg, 43 B M A 70% H 10 mL,
AL ER (3R 220 W, 45 % 50 ~ 60 kHz)2 ¥, £k
30 min, & I FEBOEIF 548 2 25 mL &I, N 70%
FH B 25, 850, UB 2o, IS8, B A

2.2.2 fEOUEIBEAHLEE 5 DU A g R AL A i
W T R A 5 % 4, A ) S IR A o 48 S I 5 H A
B A B Z AT X, SR FHAH OC R 8500 e ff
REREFNFARIELL 3 Fh 5 A XS 14 LU 4 28 34 25 14
B SR UEAT HLBE DA

2.2.3 FROUENERZEHT DLRRERL O & LA
S HTF AT TR AT AR ) A0 8 R 2 Ak 5 W hy B B d
K SPSS 22,0 FAFXt 14 LA [7] >f 5 7Y 4 2k 34 24
M AT RGR K50, 1z B 227 05 f i, LUAF- O Bk
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A B R B RE S AT R

2.3 SLREHNEEINE

2.3.1 MRS WEECH RS B PR A L T IR
diOE R, KB 1 g L7 I 45 W, 7k s B A R 2
e Ji 4351 4 0. 005,0.01,0.02,0.05,0.1,0.2,0.5,
1,2,5,10 mg-L~" i 2 51 % BE A0, 22 0. 22 um %
FLUE B8 T, IS U8, 75 H o

2.3.2 A AR H] RS R AR I 14 HE 25 6 R
2% 20 mg, #¢ 2. 2.1 TR J5 2k il w8 ARk A U, ok
i B 100 £, R4S o

2.3.3 EmETNEE BT aZ s R, K
MR ARME S I AR ) vh HLF SR A (kG 3)

[M+HCOO]-
309.081 2

[M+CIT
299.0520
[M+H,0-H]
281 .(|)85 3

387.941 2

351.045 3379,0490Ll 407.9967 ||
—_—

SR R B S U E R T TR
K1, R ARENE FEAT, &L ET WS T
BFA(M+H,0-H] m/z281.0863,[M +Cl]~
m/z299.052 9 FI[M +HCOO] ~ m/z309.081 5, {H
XiF R MS B AL S MS B rT I ER o X
o R T m/z 281 B FF /N T m/z 309, T
HE A 1 — 2% MS E3E N 7R m/z 281 £ K F
m/z 309 ; Hoyk , 7E Btk i — 2 B3k & vboa] LU B 0
KRS 3 1 K m/z 563. 185 6, fif Xf B 5
WA IZE T, LA & LT 2 & o h ik B
[M+HCOO] ™ m/z309.081 5 {EH &5 T 0l A %L
iR AP 7 RaL 7/ R BT/

425913 4
545.170 7
L

240 260 280 300 320 340 360 380 400

[M+H,0-H]", [M*+H,0-H]"

420 440 460 480 500 520 540 560

B 281.089 8 0’ T
[M+CIT
299.056 5 5451752
[M+HCOO]- 396.117 8 563.185 6
265.095 9 f°9l-°85 7 339.049 6 437.0957 529.179 7 L

240 260 280 300 320 340 360 380 400

420 440 460 480 500 520 540 560

m/z

AL IR B AR s ML SRR MY AL B 303 (R) -0-B-D-N T 4 46 % = 4 -2 3 TR

1 SKREHHMHBERET

Fig. 1 Fragment ions of Herba Anoectochili sample

2.3.4 MR EE 231 NELETR
G BV, i 2. 1 TR SRR I i IR B T A
WP BRI R R B LM+ HCOO |~ LUH: U T AR
BUMA R AL B, Jon 5 iR 3 Ok 16 A A, 75 [l 15 J7 2
Y =510 178X = 13 781 (R* =0.999 9), £ 4 & [
0.01 ~2 mg-L°",

2.3.5 gwEMRELE WELEXREZLETRRRA
FI6 B [ M+ HCOO |~ 55 U, DL HC AR MR [
(S/N) 2%+ 10 Bhfh i1 H i SR 0. 01 mg-L™" R
WU # L % HPLC™ s B R 0.762 5 g+ L7 Kk
i =

2.3.6 KEmEHE B mg- L7 A2k A X IR A
VSRS B, 4% 201 TN SRR SRR 6 Ik, 1T N R
i B2 U - W TE B RSD 2. 2% , 3R WIS 28 K % i
R 4f

2.3.7 FuEtkEE MR a1 2.1 30
T&MHT0,2,4,6,8,10,12,24 h Il E il 3¢ 4
2R ET B4R HCE 7 AR, 318 RSD 2. 7% , 3R W]
PELCA R A 24 h NS ETE R IF o
2.3.8 EEMEEE  EH R (5 2 i, IR
AP L, RIFAE 4 A ) Bk, 12 2.3.2 TR
Tk A 6 Oy LAl W I, 4 2. 1 00T 2R AR5 38
I AR I T A 2 P 2 i 3§ 8. 75% , RSD
1.8% , RWIZIT M B Af
2.3.9 AR E g BUR 2R (5 2 4t
MR A Bl 4G ) BrR 2 20 mg R 2 PR E , 3L 6 1,
BEOYRG M G EE T X A 2.1 mg, 4% 2.3.2 T
77 R A A R, R 2.1 TR SRR E T
SRR B R 100. 40% ,RSD 3. 6% , & W% 7 4
HiRTICIETS
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2.4 4 4REZ5 K UHPLC-TOF-MS 48 2 €3 iy 2
N ALY 4R SO R LR 2, OF AR i A 1
T 3D FRECEGE, UL IE 3, 45 R R I 4 R by
i AL E s EE A 1~ 8 5 U] Ry
HKEEER Sy, Hh L& (4 5) & .

MR R B AR N 23 ot B AR SRS R AR N T 36 4
Wy, AR 2, FEEON S AGET L IT AT EY)
W2 (R E Y, P L5 S(ETRR) fife
FW IS (R RFER3-0-FMW-T-0- &) A E
IKTE G AGE T K
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B J’/A
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g B. fo 3 A 5% 0%
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Fig. 2
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B3 14#t&KENHHID EBLE
Fig. 3 3D fingerprint of 14 batches of Herba Anoectochili

2.5 RMIEEE S A [ R PR di A D)3 5 55 4
UL 3, A O A B0 AR A7 520 B A AR DL 2 3 >
0.8, T AHALIE Fe 25 5 v A7 4 AL Ui A 8L 8 <
0.8, UL 3K 4 AL UCHE il 1 A 27 1 7 (0 385 0 0 T AR
I3 A1 T BB, A O R B0k I A A iE A A R
T R B il SR ARG 00 ) /0 % 1T SR AR
APE LAY S5 2R . 55 2 ik (TR A Bl e 43, Ml Rl
M4 DA HS MR (B SLE, HEUFR6 1
1) S50 13 4l ()7 AR BP AR G 2 ) RIS 14 4t (R &
ZRIEAR) B9 10 5 B o3 TTBE 32 i L0 A TR Y R
M 352K
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Total ion chromatogram of QC sample of Herba Anoectochili and blank solution under negative ion mode

KU LG 70 4 55 9,12,8,10 4t
RO T 265 1,6,3,7, 11,4 HEOMEE 11265 50
13,14 2 #1955 2548 5 NIV, iz =ik
MEH R AN > T > 1T = 1, frfs 245 R34 5 4
U 545 R — 2,5 2,5, 13, 14 it 5 Al A e iy
25 4 iy S 0

SR B DR 2R 23 M 3 26 Al 2 J o0 5 i Bl R D7
2R I 1) 25 PR R AR e . QD R« [R) S 2 2
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M2y 2 5 MRS LGESE 1 2R m 10 S RE
G AR 22 S AR, AR WL 7 Ml X 4 2 S AR 2 i 1Y
SEMAAL T o (R s IF 18] « ] Ay M AL 4 B
BANLELE BN 2 SFAE 4 A M I
Ky 3 SR 6 A A 22 57 BOR s AR O sk
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Table 2 Identification of compounds in fingerprint of QC sample of Herba Anoectochili
N an 14/ 5 /pim 2% ik
1 2.39 341.109 8" 341.108 9 C, HyO0, 3(R) -0-B-D -1 W 45 45 W Hk 4 -2 56 - T 1% H i 97.70  2.64 [3,5]
2 2.61 311.091 7" 311.0925 C,;H,,0,4 kinsenone 93.17 -2.57 [6]
3 3.32 281.088 6° 281.0878 C;oH;30q 3(R) -0-B-D-H 7§ 7 2 1 3 4 -5 3L T R 97.04  2.85 [3,5]
4 3.34 309.083 8" 309.0827 C, H,,04 SR 92.88  3.56 [3,5,7]
5  4.19 191.054 9¢ 191.056 1 C;H,,0q T 69.01 -6.28 -
6 4.52 471.1354" 471.1355 C,cHyOp5 kinsendioside A 90.24  0.02 [7]
7 5.32 243.063 1° 243.0623 CoH,,N,0, {&JR1F 78.32  3.29 [8]
8  6.04 265.0942° 265.0929 C, H; 304 i P R A A= 94.35  4.90 -
9 7.09 134.048 2° 134.047 2 CsHsN; Ji N A 71.89  7.46 [8]
10 7.33 150.043 2° 150.042 1 C;HsN;0 N YIS 76.36  7.33 [8]
11 7.35 282.0854°¢ 282.0844 C, H;N;05 3 96.18  3.54 [8]
12 7.60 331.103 3" 331.1035 C;;H0, PNt 98.35 -0.60 [9]
13 8.15 241.084 0° 241.0830 C, H,N,O5 Jgif 82.52  4.15 [8]
14 9.04 341.088 3° 341.087 8 C,sH 0, W M 72 -3 - O -B-D -7 75 Y 1 W Mk iR -4 -0-B-D -7 %5 5 1 90.75 1.47 -
15 10.53 785.213 3¢ 785.214 6 C3,H,, 0, SRR 3-0-Z FHRE-T-0-7 % Wi 84.57 -1.65 -
16 13.38 193.0512¢ 193.050 6 C,,H;0, ol 2 12 86.35  3.11 [10]
17 11.08 431.1927" 431.1923 CoHy, 04 K #AEHEE C 96.33  0.93 [11]
18 11.43 625.140 5° 625.141 0 C,;H;,0, Wil iz -3 ,7 - 3 4 WA 97.95 -0.08 [12]
18" 12.73 625.141 0° 625.141 0 CypHy0Oy, M -3, 7-— 70 25 0 15 19 55 #4914 92.95  0.00 [12]
19 11.62 639.156 5¢ 639.156 7 Cy,H3, 0y SR A% 3,7-2-0-B-D-H E BT 92.72 -0.31 [12]
20 12.25 609.146 7¢ 609.146 1 C,yHy006 2T (a1 ZW-3,7-—-0- i & 851 99.21  0.98 [13]
20" 13.36 609.146 5° 609.146 1 CypyHyOy BT (SRl ZSEY-3,7--O- T4 BHH ) 19 55 44 1A 91.54  0.66 [13]
21 12.71 463.089 4° 463.0882 C, H, 0, SRz A CE 2370 AW T s £7-0-4 95.10  2.59 [10,14]
AR
21" 13.73 463.087 9¢ 463.088 2 C, H, 0, SRz A (M 223704 AW T SR £-7-0-4 95.39  -0.65 [10,14]
HEWEAT ) 1 5 A
22 12.95 623.1630° 623.161 8 CyH3, 0 SR ZEE3-08-D-EFHH 97. 69 1.92 [15]
23 13.05 163.041 0° 163.040 1 CyH, 0,4 432 FEHE Y 95.21  5.52 [10]
24 13.45 477.104 5¢ 477.103 8 CyHypO, SRR T-0-F A BT (85 R 2K 3-0- 4 BT ) 97.92 1.26 [15]
24" 13.71 477.104 4° 477.1038 C,,H,,0,, SREZT-O-HBHME (RS RER3-0- A1) 89.31  1.47 [15]
) 55 14 4
25 13.59 447.094 0¢ 447.093 3 C, Hy 0, 11 25 5 -7-0-B-D -4 2 B 94.41  1.56 [15]
26 15.86 697.197 8" 697.198 5 CyH3 Oy 5-33E-37 47 7-= W 4 3L % i -3-0-8-D-25 & B4 96.53 -1.00 [15]
27 16.20 301.036 2¢ 301.0354 C,sH,0, Witz % 96.63  2.66 [10]
28 16.56 381.1199¢ 381.119 1 C;H, 04 o] 258 1 - 2 7 TR R G 97.80  2.10 -
29 17.73 285.0412¢ 285.0405 C,;5H; 0, 111 25 iy 94.10  2.46 [10]
30 17.88 315.051 8¢ 315.0510 C,H,0, SRE% 95.89  2.54 [6,10,14]
31 18.21 329.068 1° 329.0667 C;;H,,0, Wit fz -3 ,4"-— I i 92.25 4.25 [6,10]
32 20.26 343.082 1° 343.0823 C;H, 0, 37,47 7-= W K3 5- R 53.55 -0.58 [13]
T 278 MassHunter 20 0ERR 45 4k & W05 0 BT L L 1R 067 22 180 15 40 (R 067 2% 2 BE BB 435" 2R B TIE R [ M + HCOO ] ™ ;¢ R s TIB
K[M-H]

- 35 -
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£3 M HFAEFRBFLLEZH UHPLC-TOF-MS 1550 i #9481
BN

Table 3 Similarity evaluation for UHPLC-TOF-MS fingerprints of
14 batches of Herba Anoectochili

EESI | HEALL X kM AR

WS 2w mor B U7 REE Ak R

I 0.9837 0.9843 0.9268| 8 0.9747 0.978 1 0.956 2

2 0.9189 0.9240 0.7604| 9 0.9631 0.9678 0.9252
3 0.9647 0.9654 0.913 8|10 0.9595 0.9324 0.927 1
4 0.9492 0.9565 0.9049( 11 0.9529 0.9610 0.873 4
5 0.8356 0.8607 0.507 1|12 0.9820 0.9833 0.917 4

6 0.9642 0.9605 0.891 5|13 0.9469 0.9539 0.6153

7 0.9885 0.9901 0.9504|14 0.947 4 0.9548 0.648 6

B4 M4#AREREESEELHIBES T

Fig. 4 Cluster analysis of 14 batches of Herba Anoectochili from

different sources

4.5 M A& LENA S N B TR S, 0 H oAl BE
A IB BN 25 FHEER R 5 B E] 0 5 e Rk T . @
2GR R Ry BB Y A S 2R T SR 5 8 SR
A 225 R /N, 1B 24 R A 0 Ak 2 oy 5 ma # /N
OG5 0 4 4 9 SR 10 543 IR 4L 4
KRR AR AE, [ o 58 1 28, oA Wl 22 5 R
BEGE 1S3 S RATHRE TS 7 SR
A RFES AN 28, A P 2 5 RIS
2O 4 4 HE A0 2% B3 HE A TC R )

2.7 HEMME B4 MELELM (n=2),%
2.3.2 T F gy ikl A A S U, B 2.1 TR AR
e, R AR E 53045 Hk 24 44 v 4 20 55 1 1Y ot o
A EAY W R 15.06% ,8.75% ,15.18% , 12.91% ,
16.18% , 15.37% , 14.79% , 11.86% , 9.49% ,
11.72% ,13.99% ,9.94% ,4.85% ,5.44% , V- ¥ i
H 8 11.82% ,RSD 31. 1% i W] Xf 45 48 3 15 7™
A S 1) DR 2R O/ INHE S AR UR R 7 |l > A B ] >

.36 -

Z5TRAL, RPN AR B S A R E T AR D,
3 g

JLF UHPLC-TOF-MS % A& , A #F 5% [F] if #d 57 1
G 2 TE AR BURI T N 4 28 1 0 1 E vk HR AL
EHE I 480 T 36 MU G, &L EH IS 4.
B SE 18 A B H S A LR 6 > KA B
HC MRS 1A, Hh G2 7R MR R
ZER3-0-ZEF/WE-T-0-8 5 B 1 8 IRAE &L
Ko th, Sk B B A2 24 b B 0 T S i R IR TR KA
SAER ST EME T ERMIM + HCOO ] ™ (m/z
309. 081 5) 1 Ay 2 fit B A A ROk S T A 7= i T
o, 88 T R U AERPE 1SR T T M
B H & PE . UHPLC-TOF-MS # A& 7] Fj F £ 1F 2
WA TR A2 1 5 B & 0 T 25 53], A L A% 48 HPLC,
RRPE T RAGE K3 Hr vh 245 52 7 W) B AR &R 80
FUERYE, b2 b T s P il P2 it 7 X —Fh T S
B o

K 4 2k Ak 2 48 SRS AR ALEE SR 2K 3 B K
SR O H NP T Rl AR B O 20 R
V] FH 245950 A7 R b KT 4 28 3 o et ) 52 ), 5 51 3
D5 W G5 VSRR AT, 156 W 7 L R S 5 I ] S i 4 2k
TEL A BT i) E B R . A gl R s Ak 3 O 2O
G 231 2 M B S AN K, 2H U SR kR W A A 4
AR T E S B A G 2 T A Y, BTN LR SR
AR AR I A G R o TR 1 Al R AT 90 A 2R T
IR Mo 4 2k, HZORE SR H) >4.5 A~ H .
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