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Identification of active components in Syngnathus acus by HILIC-ESI-TOF/MS
and study on their specific fingerprint chromatograms
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Abstract: Objective To develop a new method based on hydrophilic interaction chromatography-electrospray ionization-time of
flight-mass spectrometry (HILIC-DAD-ESI-TOF/MS) for the rapid identification of the active components in Syngnathus acus and the
development of their specific fingerprint chromatograms. Methods Samples were extracted by accelerated solvent extraction, and
the extraction conditions were optimized. The developed HILIC-DAD-ESI-TOF/MS method was used to identify the components in
water extract from S. acus, and a chromatographic fingerprint based on HILIC analysis was established. Results Ten compounds in S.
acus extract could be primarily identified by HILIC-DAD-ESI-TOF/MS on-line detection, in which seven nucleosides were
determined. The HPLC characteristic fingerprint was established on the basis of analysis on the multi batches of S. acus, which could
be used to evaluate the quality of S. acus combined with similarity calculation. Conclusion This method is simple and rapid, and is a
powerful tool for the identification of S. acus.
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Agilent 1200 2 =y 80 AH (B84, AT PYICER,
DAD #rl#s, HzhiFEassE (G2 Agilent 2 #]);
G6520 A KATI (R BT, Pl MW B 1R (36
[ Agilent /A7) ); ASE100 B FIAERAL, B
34 mL & Huth (£F DIONEX A #): R201 R gkt
2ERAL CEM AR AR AR D); FA1104 B 1
RF CRBERE RS s Milli-Q (18.2 MQ)
Al A H R 48 (32 Millipore A7)

FE (taaal) 1232 [ Tedia AF], LM (8
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W T IR T B DR R AN 205, b B R
IK= 2 Bt G WA % 8 0 AR K Syngnathus acus
Linnaeus.

2 HESHR
2.1 XEBEAERRSIE

I3 IERRRIL 5.0 mg JBIRIERE | PRIEHE | IR
AT YRS | SN SIS L, S0 mL
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LRI B R 2%, BT RIRER 50
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Table 1 Resources of samples

' FE i FUs pREI] ' FE i B RAE I )
1 Rilg T IR 5 2011-04-10 8 Uy I 5 2011-09-23
2 Rilg T IR 5 2011-04-10 9 Uy 4 5 2011-09-24
3 Rty AR 2011-04-25 10 Rt ARV 2011-09-24
4 R IR & 2011-08-06 11 N I 2011-04-10
5 R IR & 2011-08-21 12 N2 L HES 2011-04-25
6 R WRHE S 2011-08-21 13 e LZEHS 2011-04-25
7 NIy i 2011-09-04
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mg/L (1) WG R B IS 0A o) ot i A7 98 o 0 i) IR D
I IR AR AR BT R — =, H 90%
CIEFRRE R TRV
22 HmiERREE

K B RBCR T 33 20~40 H 7 M fe ke 0.5
g, ETRERH T, RO AT I BEN, K
AU AR A O e e b, SRR . LA
AN PEBUA R, Boe IS RIZEEGE (ASE) 2
B COLFRHEEUR ). W EIRIREES), B ahnig
WA, RIS RUE BEiE 1L, PRI 2
Ty AN 90% LM% 20 mL, #8757 2 min, 1T 0.22
m FlAL BB IS A A
23 FKkEiL-BBREITHERIESRHE

Waters Xbridge Amide {®i#4E (250 mm X 4.6
mm, 3.5 um), JitaNAH K 20 mmol/L BEIRE-0.2% H
FRKIETR (A FIZJE (B), AR R 0.8 mL/min,
i (20~25 C), KA 260 nm, FHFEEN
10 pL, BEEEVEMFEA A 0~15 min, 95% B; 15~20
min, 90% B; 20~30 min, 80% B; 30~50 min, 60%
B; 50~65 min, 50% B. HEXN @4 HE AT ]S
IR BN =80 % 0.4 mL/min. FEIES IE 2
TR, TG E m/iz 100~500; BAEHLE: 5.0
kV; W55 K 45 psi; TESARE: 11.0 L/min;
TS : 350 Cs R4fEEk: 100 V; HEFLHLE:
60 V. fEMUALRIEERE . TUEA&MT, RiEERKEM
53 HILIC B &S s (TIC) Wil 1 .
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E 1 Rigk HILIC B (A) 1 TIC B (B)
Fig.1 HILIC (A) and TIC (B) chromatograms of S. acus
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FREREEYEm, DR RSV R
WRE (pg/mL) AREAARR (XD, DAETIRUN AL bR
(V), filbsdEihge, JERMIEHTRE GE 2). K
X TR VRRRE AR BEREAE, DL 3 AR e e Th 5
FRZAT AT A IR, DL 10 F5 45 e b ok 5 = PR,
g 2.
242 KEERL. HEEME. RUETERIAE IR 1R
AL RS ST, DARAZ A W (i 0 IR
J 5k, X HILIC-DAD J5 ik ICRs % 5 . A 1.
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Table 2 HPLC analysis on regression equation, linear range, detectability, and limit of quantitation

of seven kinds of nucleoside

i EY EVEy LM /(ugml™)  HIEERE ) KRR /(ugmL™) R/ (ugmL™)
1 BfgeEnE  y=75.153X+11.333 0 0.05~50 0.999 6 0.010 0.033
2 JRmERE Y=86.212X+27.396 0 0.05~50 0.999 1 0.010 0.033
3 R Y=122.19X—6.718 4 0.10~50 0.999 9 0.016 0.053
4 R Y=62.041X+5.662 7 0.10~50 0.999 7 0.024 0.079
5 RHEERY Y=68.821X+24777 0.10~50 0.999 9 0.023 0.077
6 B Y=71.781X+0.893 6 0.10~25 0.999 9 0.013 0.043
7 L Y=72.766X+5.443 6 0.10~25 0.999 9 0.021 0.070

FEE PEAINARIHCR 7 BIREAT T 5%, A RERW],
At L SCI R AL TP I TR Y] RSD {EAAIR T 3.20%:
ARSI R AL IE TR RSD {HAE 4.57% LA
24 h WECENTESCIR R AZ TSI RSD (KT
4.83%; IFEEICRRE S AZ T RCR K RSD {7

92.1%~103.5%, %I7VEHAREF IR HIME
AR, Aei e e e R s S 1 o BT Bk
2.5 HmNE

RF “2.27 TR Sl v I 46 g V2 o B
W R “2.37 WU ST ol dERE 23 A, 343 10
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HEOSHEJEAE b 7 Mz RSPt i, #
AT L5 Ry N PR 7R, VS RRE S 5%
RGN E (K3,

MR 3 WTLUEH, MR R A S )
EHRE, A A YRR, 10 fbRiE
JeRE R 7 M RGPS AR 791.12~1 580.74
ng/g, 7 FZ T RAWEYEIIE R 1 238.05 pg/g.

2.6 ESI-TOF/MS %35

TEARAC I SR K (i 54, K HILIC-ESI-
TOF/MS HE AN (35 ] v (1) 32 240 73 AT %000, AR
PARTF AL B W R RE BAEGE 201 TR A S, DAD A
TS FRAF RV RIS B, FE S MR ER
S [ RR 2 B b A HLAR 25 E 50 T 4 27 1 Mk £ s
e, XA IRAT R, SR NE 4.
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Table 3 Determination of seven nucleosides and nucleobases in S. acus (n=13)

JRE A/ (ngg )

. i e PRV BE PRH iR UG SIS By it

1 38.55 111.25 9.99 4.73 626.28 312.96 253.76 1357.52
2 45.62 96.81 14.17 17.26 498.14 282.33 459.14 1413.47
3 57.54 127.87 14.63 16.43 405.79 348.66 273.33 124425
4 54.31 199.23 8.39 11.95 371.01 433.64 432.59 1511.12
5 45.92 155.56 14.00 5.89 185.58 247.63 235.00 889.58
6 145.37 186.25 12.37 10.24 387.35 295.53 246.18 1283.29
7 53.81 152.51 7.38 4.59 172.75 168.62 231.46 791.12
8 162.63 205.14 4.29 2.37 428.69 368.25 409.37 1 580.74
9 52.59 107.38 15.72 1533 365.23 315.26 340.27 1211.78

10 57.22 115.79 14.61 14.21 384.73 193.58 317.48 1097.62

R4 RiBRERYD 10 MLEYE) HILIC-ESI-TOF/MS 245 R
Table 4 HILIC-ESI-TOF/MS results of 10 compounds in extract of S. acus

S {RBEIE / min e PR T 2 S mlz SEHE mz RZE X107 B KWGR K /nm
1 9.13 i i [M+H] CsHN,0,  127.0502  127.0500 1.57 260
2 9.66 PR [M+H] CHN,0, 113.0346  113.0348 1.77 260
3 17.82 JRAF M+H] CoH;sN,Og 2450768 245.076 5 -1.22 260
[M-CsHgO,+H]" CHN,0,  113.0346 1130349 2.65

4 18.63 JiH [M+H]" CiHisNsO; 268.1040  268.1036  —1.49 260
CsHeNs 1360618 1360616  —1.47

5 22.44 UKW [M+H]" CHN,0  137.0458  137.046 1 2.19 255
[2M+H] CioHoNsO,  273.0843  273.084 6 1.10

6 23.68 DA [M+H] CsHN,0,  153.0407  153.0409 1.31 270
7 25.25 K% [M+H] CsHyN,0 1140788  114.078 5 -2.63

8 32.72 SRS M+H] CsHNsO  152.0567  152.0569 1.32 265
2M+H] CioHy N0, 303.106 1 303.106 4 0.99
9 47.85 RRARSSEER [MHH] CHNO, 1321019 132.1016 227
10 53.40 i 22 [M+H] CsH\oNO, 1160706  116.070 3 -2.58
[M+Na]* 138.0526  138.0522  —2.90
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Fig.2 HILIC fingerprints of S. acus
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Fig. 3 HILIC fingerprints of different marine drugs
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Table 5 Similarity evaluation

G 5 B AAALEE G 5 R AHABLSE
1 R 0.992 8 R 0.964
2 NIy 0.993 9 NIy 0.982
3 NIy 0.992 10 NIy 0.993
4 RigH, 0.991 11 /N 0.824
5 NI 0.975 12 N A 0.671
6 NI 0.985 13 HEZH 0.551
7 NIy 0.965

JBR R E AT A R T (R S AR B AR O, i
B MR AN, R EEE (50~200 C) FlES
(6.89~20.7 MPa) 4, ¥ FIACH A4 BE
I A2 B T BURE S T Ak . B REI DL
FER D FRUSCR . BRAERE N 2 AL DL S A
ARSI B, & 2N TR AMA
RO IR S 45 o AWFFT R ASE V2 TR

Te AR R BRI 2T 5T o KA 5258414k B
3 B AR - B A A ERE S AT B, R e K E2 4
HRFEYE W AR 2, T A 3 IR AE B R
H YR ITREUFE, X8 WA I (1) 22 Tl i 4 1%
gy DAL, SR SR A AU 2T M IS B 7 o
W PR T AREIGRE (70 © 90, 110, 130,
150 °C), FEEUNTA] (5. 7. 10, 12 min) FFFRIK
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