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LC-MS Guided Isolation of Chemical Constituents from Pseuderanthemum
latifolium and Their Biological Activities
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Abstract: In order to study the chemical constituents from Pseuderanthemum latifolium and their biological
activities, two main compounds were isolated from the EaOAc fraction and identified as lupeol (1) and
stigmasterol (2) by using LC-MS guided isolation. In vitro activity screening, all these compounds showed
moderate anti-MRSA activities but no neuroprotective effects. This is the first report about the chemical
constituents from P. latifolium and their biological activities, which would provide scientific basis to the
development and utilization of P. latifolium.
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11178 J& (Pseuderanthemum) %) 45 60~100 FiifE
Vi, oA TG, Y 20 B, KR EEA
8 Fll. Hul, E XL BE S k5
EYREEF R MES E, Rz EEY T RS
I B B AR S TR T, R R A 0 A 24 B
PER SRR, B EERRE R . (52 E (P latifolium)
EEWLREREY, =TT RKERE). R (R
MBI T PECRM) = mE (PEXRGN)B. AT 7T
52 A o 5 A s P TR 9T, 18 LS-
MS 5 AR PRl 75 5 45 e Ll 5E el 1) B AR R
gy, FHXIRAR B E B AT A S VA, BT
R FEE PG HAME, b ER RS H,
[F I ALRE T K5 F WL 72 S pER = Ak

1 MDA

1.1 X8 WFAFE

JF . Waters 3100 SQDMS ({73 #% ESI); 1%
R Bruker Avance 111 500 BUZ LRI, PAST
ARAK Tk B e A s YO 3 5 5T 1% B
{3 : Waters 2695 LC 1#ix Waters Acquity ELSD- Waters
3100 SQDMS; 73 Hr il 441 45 . Waters Sunfire® RP
C-18, 3.5 um, 4.6 mm =100 mm; CO, 41 I 46 (L
I HRR AR AR AR, EEEF TER (L
B AR RIS A R A A GHE B OHL(FER R
B AR A" s AR]): MK3 BYEgERA (36 [E
Thermo Fisher /A #); # R VKA (H 4 =% SANYO
Awl); FM-500 ABUEE 5B BB PG
SEAUBSE PR T]); TU-1901 B A &S] W6t
FETHAL B S B i AR A PR A A .

Cell Counting Kit-8 (CCK-8)Z a3t 5 - 25 11 46
MRAGRE (H A B A 22 ) Greiss NO a5 &
E = REWH AR MTT BERE 2 (3E[EH Sigma
AT BT 3 A S (-BHP) (AR 76 AL
SRARFRAT); 200~300. 300~400 H K E i
W3 R TE B EEAL T A= TLC il i 3 2 A
HSGFass EE Merck /A7) A27=; H1 SRpH#EHE: Sephadex
LH-20 (Pharmacia Biotech AB. Uppsala. Sweden);
MCI #fig: CHP20P (75~ 150 xm), Mitsubishi Chemical
Corporation 4= ; 96 fLA4H % 724 (351 CORNING
A a4 ifiE (FBS) (KR Gibco A]); -
B H 2 (P/S)(Thermo A #l); DMEM ;773 (3£ H
Gibco /A &]); RPMI-1640 £% 77 3 (% [% Biological

Industries A 7]); DMSO ¥ (3% El Sigma A #]); HPLC
SHTH i (Merck A 7]); 5256 7K 32 Millipore
AFAUK, BATK Rt HAE LA A E =
AHTAlF T TLC BB 5% E 25K LB

1.2 M8t
1L 5% & (Pseuderanthemum latifolium) 4= #k 15 kg,

2018 -4 H , RAETT ZREHPHTT, #3454 20180401,

1.3 ZHfapR
T ANMIRE: AN RIS SH-SY5Y; IHH
Hh [E R} 2 B b AR R 2T AT B A R PR L
YT ZMIpA: <o (8 %) 3K T Staphylococcus aureus
CMCC26003. k74T Escherichia coli ATCC8739
AT AL PO AR 4 B 105 ) BR B MASA JCSC4474; it
BT ZRA A T T AR VB M R O o

1.4 LC-MS ¥74AF

ST ES: Waters 2695-2998-2424-3100SQDMS;
itk k. Waters Sunfire® RP Cig, 3.5 um, 4.6 mmx
100 mm; HPLC BfE: i 2 /5-0.005% =/ LR /
25 B 17K-0.005% — 5 S ERBE L Ve, LA FE 5%
it Z.15-0.005% = LIR, S5 AR 95% (il 2. )1%-
0.005% — 38 £ IK; 3z 4TI 1] 25 min; Y& : 1 mL mint,

1.5 LC-MS &4 &

52 E (15 kg), A fa I 95% Tl PfE = iz
M3, BIK5 d, IR, BEKRGEZETL
BEk . RS EIARE KRR, A5 4R 8
FHL, WRIRAEEERGR, 15217KH5) (205 g)Fl LR
LR (85 g)»

12 LS-MS BXHEAR, XI3R1SH7KER (205 g)
MR CBEE 585 9)dAT /M. KA &R
FEHFIAIEE AR TE 0~2 min, $&7 A RRMERILEP(F
1 A). ISR RN, RE A te=1.91 min ¥
WAy F5 180, HEF AT &BE: 1R EH I H] tr=
1.29 min AW T BRI NS LN AR, 455
FORBR R, HESONTOHLER RS ik, A5
BEAST L FE B PR 7 AT IR T

LR LR 4y B A WD I AR BRI [R] £ R 7
26.14 min (K 1: B). B 50 R B B[] te=26.14 min
(34T FRE 04T, 1% OB TIEES 2 N T
(426, 412), W HAE 2 MEEY. ik, A0
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e BT 1L 5T H FE I LR G R4y HEAT IR NI
T, 4B %OE tr=26.14 min I E B SW . EH
MCI #: ZE M b B 2 1R BG4, LA L EE-7K (50%
70%. 95% L) Syl shARERIEBEN, B4 tk=26.14 min
LAY, IR IIRMERE, ZRUEK & &
1E 95% L BEIBE 4 7 (A5 A)s

b5, SRR EHT(200~300 H)XF4H 5 A

HEATACEE, IECEAMRABR[10 © 1~1 1, (VIV, F
FENIREFE SRR, 2 i (TLORI A IF, S5 T4
9 AL~A3. T4 A2 BRI ENTACEE, &4 -
HEE(L © 1)Pemt, 19214 B2A~B2C; #: T kX113
FI 745 B2B FEEATRER(300~400 H)AEZEHTAb
L, IFCkE : ZRABE0 - 1~1 1)Beh, &IE3k
AW 1 (18 g)Fl 2 (15 g)(K 2).
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Fig. 1 LC-ELSD chromatography of water fraction (A) and EaOAc fraction (B)

1.6 EH%E

WwEY 1 H A, 'H NMR (500 MHz,
CDCls): dn 2.36 (1H, m, H-19), 4.56 (1H, s, Ha-29),
4.68 (1H, s, Hb-29), 1.67 (3H, s, H-30); 3C NMR
(125 MHz, CDCl3): dc 38.6 (C-1), 27.3 (C-2), 78.9
(C-3), 40.0 (C-4), 55.2 (C-5), 18.0 (C-6), 34.2 (C-7),
40.8 (C-8), 50.4 (C-9), 37.1 (C-10), 20.88 (C-11), 25.0
(C-12), 38.0 (C-13), 42.8 (C-14), 27.9 (C-15), 35.5
(C-16), 42.9 (C-17), 48.2 (C-18), 47.9 (C-19), 151.0
(C-20), 29.7 (C-21), 38.8 (C-22), 27.3 (C-23), 15.4
(C-24), 15.9 (C-25), 16.1 (C-26), 14.5 (C-27), 18.2
(C-28), 109.3 (C-29), 19.2 (C-30). LA _E%i# 5 CHik[6]
IE R — B, MU E P B

&M 2 ABKAE; 'H NMR (500 MHz,
CDCl): 61 0.68 (3H, s, H-18), 1.01 (3H, s, H-19), 0.93
(3H, d, J = 6.7 Hz, H-21), 0.80 (3H, d, J = 6.7 Hz, H-
27), 0.82 (3H, t, J = 7.2 Hz, H-29), 0.84 (3H, d, J =

2 L&Y 1 2 Sk

Fig. 2 Structures of compounds 1 and 2

6.7 Hz, H-26), 5.35 (1H, m, H-6), 5.14 (1H, dd, J =
15.1, 8.7 Hz, H-22), 5.02 (1H, dd, J = 15.1, 8.7 Hz, H-
23), 3.53 (1H, m, H-3); *C NMR (125 MHz, CDCla):
0c37.4 (C-1), 29.2 (C-2), 71.8 (C-3), 42.4 (C-4), 140.7
(C-5), 121.7 (C-6), 31.7 (C-7), 32.0 (C-8), 50.2 (C-9),
36.6 (C-10), 21.2 (C-11), 39.9 (C-12), 42.4 (C-13),
56.9 (C-14), 24.4 (C-15), 29.2 (C-16), 56.7 (C-17),
11.8 (C-18), 18.7 (C-19), 39.9 (C-20), 19.0 (C-21),
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138.3 (C-22), 129.2 (C-23), 51.4 (C-24), 32.0 (C-25),
21.0 (C-26 ), 21.2 (C-27), 21.3 (C-28), 12.4 (C-29). L
AR S OCER[E]HRE I — B, MO e N T

1.7 HWpiEHERE

A IPTEERTE K SH-SYSY 4ifbh
6x10° L1 % FE e Fh T4 2 = IR B 1 15 57
meR, NS 10% FBS 1 1% P/S ) DMEM K5 3%
%, BT 37C. 5% CO Kb %, HReEEH
LR, BRRARAR, FRTE AT SR . B SH- SY5Y
YHMILL 6105 L % FEFERR T 2 B = B A 1)
96 FLARH, L 100 ul. i f sl 0 (IE % 4H)-.
50. 100 A1 200 umol L1 1] t-BHP 4, 4416 N FL.
P M b 2 B TA ) 80%~90%I, MR, I
TAMRREE t-BHP (355745, BT 37°C. 5% CO2
WAy kG 9% 3. 6. 12 fl1 24 h, Wi%< SH-SY5Y
YU EZ L. ¥ SH-SYBY ZHf bl 6 <100 L2 [y
JERFPT 2 TR R B 1) 96 FLIRH, &FFL 100 pl.
Yanp o A IER A, B, B4 (FH 25, 50,
100 A1 200 pg mLL KK S4By s AU 2H), F54H 6
MNEFL. BT 37°C. 5% CO Wi gt b5 9% 24 h, W
LAY 1. 2 X SH-SYS5Y 4l 3= Z MR 150 .
MTT ¥EA6 %20 SH-SY5Y 40 A7 E =K.

AT MRSA (R B 48 78 bk & 38 B & 3R TH )i
PEFEIE  ASZIRE T 96 FLARBEEERROAR, e
B BRI A AT o B0k 7.5 mL (R /R I
(100 g mL L T]RFF/KEIR)S 5 mL AR B
(1,25 %10%cfu mLY)¥R2A], FFmsH 1 £55 8 Filf
FTAMRRAL P &N 100 pl IS . SR)J5H 20 ul
R IUFE S ) DMSO ¥ A1 80 L VR & I B 26
1 FIHIS MR AL, 51 A G B 100 ul VA
HREBIE 2 FIAH R BIMREL A, IF FH FRE B 7 A
WRERIZE 8 4. Befa, WEINLFFES LB 1E
R FRM, 37TCHIFR 10~12 he HIRARL N T
AT, W EOONEIMEENE, BRI O AR
Fs R TR BE A O A R A 5 0 ) S AL B R 2

1 ACEW) LA 2 ARSI E

Table 1 In vitro antibacterial activities of 1 and 2 against bacteria strains

ANFESL G 2 R EE N E 3 K. BAYEX N T B
# (vancomycin).

2 ERFTHE

2.1 fRSMHERTIE T

LA 75 3% W 4 22 41 B CR 47 2 B VAR 2 0B 4T
PRSI, W MR, BEIEIARLE . W& AAE R
H XU 1) EE LA 200 PPAA R i LA
FARIEEIE Y, S RIGIT IR AT
PRI R R EE, Kk, AWFTEL R LED
1. 2 REATLLESE SH-SY5Y i, Fib&
Y1, 2 REEAMARTER. IR REH, &
A1, 2 SEERIAALL, RNREAESE SH-SY5Y 4
W, NILTE SH-SYSY #iR N, fhad 1. 2 RAA
BHERPEH

2.2 {RAMHT MRSA &3R4

T FF 4 G K 4 3 €678 4 BR B (Methicillin-resistant
Staphylococcu saureus, MRSA)#EFR Ky «8 L% 4 1%,
CURRC A BRBE B 1 B B0 R, 5 HBV. HIV
FEH A S B ) = K 15T, MRSA A £
H 251, XF f-NBEESE LT B A IR RH e =
RUHMW M, AHERY —EEINRIBT
MRSA Bkl R, (Hixbid R mEH
Ko KRG X E AR E, 255 1E R H
#6100, Rk, TR 1 REAI T MRSA IHiA 2=
BrEETE.

KT TALE 1. 2 X522 B I O
AT B E. coli ATCC8739). % FBH M B (& 9 (i
% FRTH S. aureus CMCC26003). i 48 FA Ak G B
1% ER T (MRSA JCSCA474) [F3ME M. M3 1 7]
M, 4G 1. 2 % MRSA JCSCA4474 R HjLH: 4%
FNEEYE, MIC {E 9 50 pg mLL.

A K FC B YOG B R A 1L 58 B R AT b R
Iy FUEDTEERE TS, 18 LC-MS B FH AR g 4

MIC mLt
4014 Bacterial (bo ) -
1 2 Vancomycin
2% RMIPE R Gram-positive bacteria K AT Escherichia coli ATCC8739 >50 >50 >50
2% [RGB Gram-negative bacteria LR A4 Bk Staphylococcus aureus CMCC26003 50 50 1.25

firt 42 76 AR 4 3 € i 4 BR T Methicillin-resistant Staphylococcu saureus (MRSA) JCSC4474 50 50 0.625
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Bl st E T R B E Ry, A AR IR R i 1
ANFATERT, B PO ()R F 8 EE
(2)o B ATFAIAN T AV LR DL I
Pt MRSA &, W50 45 R~ IX et G B aE
Pt MRSA TEHEEA BEG AR 1EH, NGEETFR
SR A e iR R A s .
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