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Quantitative determination of phenyl propanoides from barks of Syringa dilatata
grown in DPR of Korea
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Abstract: Objective To isolate phenyl propanoides from the barks of Syringa dilate, identify their structures, and determine the
contents by reliable HPLC. Methods Phenyl propanoides were extracted with methanol, and isolated by silica gel chromatography.
The structures were elucidated by spectroscopic analysis including NMR, MS, UV, and IR. Shimpack CLC Cig (150 mm x 6 mm, 5
pum) column chromatography was employed with gradient elute of 1% acetic acid and methanol, and the column temperature was set at
30 °C. The flow rate was 1.0 mL/min and the detection wavelength was set at 267 nm. Results Two phenyl propanoides were isolated
from the barks of S. dilata grown in DPR of Korea and identified as syringin (1) and coniferin (2). The linear range of syringin was
0.2—6.0 mg/mL, the correlation co-efficient was 0.999 8, and the average recoveries were 99.8%, 100.6%, and 100.9%. The results
showed that the content in the barks was 8 folds of inner parts. There was no difference in locations and the content of syringin
increased in winter, while decreased in summer. Conclusion The elucidation of phenyl propanoides existence in S. dilata could be a
fundamental for the search of new herbal materials. The method is simple, rapid, and reliable. It can be used to determine the content of
syringin in herbal medicines.
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KARTH S. wolfi Schneid. T FM TR THE.
1RG5 AR E 2, WK Enl TV I AGAS RS IR
RIRIEEIEE % . 2UBTEgE 4 252 Mowt, )
()T Ry RGP O, F /K BRI T3 B
Woi, HTEHERNEM LA Mz,
FRAE SCHRFRE 28 T 75 17 S 5 s UAMA TR PR (1)
PRI, 38 3 S A 1 AT LAvA T T R P g
HATPURTS < RBRE R I Smd o B 4 e,
R R, Bk RO LR
THRIBED R, T FH R
B, TEW, T EEEL BPL mp i g
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B RS A o (HRAEE T 14 22
R ARNIRE . T HEED S SHETHH, H
FEEEE T F/AE R T AT R R/ 3 S
HAZ . Hur il 7 e b & T &2 T
FHE, Bk, ARt e T 1 R
S EATHID ST, AL B 1 R B ) vh 4y 25 45 2]
2MEEW, Hal%E AR T & (syringin, 1)
FFAFIH Cconiferin, 2). 326 F WA6EF & (1A T
B AR 2T T Il sk, s e T B 1 oK
W R R HATHEST, Mg T AR = ANE A
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Kofler-Boeticus St 45 s (BAERHEAA R 2
7)) ; Perkin Elmer 241 et (FAEIRIRERIEA
FRAT]); Shimadzu UV-240 &4k-0] W46 06 T
Ak (24 Shimadzu IR-470 ZEAMGIEAL (5
Hk X & 4k), KBr M v FAB-MS Jit i 4%
(JMS-SX102, HAH 724 Bruker AM-500
ARG (BB E A& 52 A F]); Prostar HPLC
(varian, ZHACEHEEAFD): I Prostar 215 # 2 &,
RHAE NS Prostar 430 Y, il il Prostar 510 %Y,
£ 4 Prostar 310 8 (UV-vis £ 2%

FECERERR (150~200 H) FIFEE O RERER,
Merck /2], Kieselgel 60F254; yE4t{4il% (PPC)
FHE4R FN-1 (30 em X 3 em); (A% FHEBLIK, FHEE.
CIEB ke, HAalmoh o tral. 2T F
HE it BT S32800 99.6% ) W) [ S 1] 58 24 it A 7 B

HRARET A B RE i T AN R I SR 1 w0 25 b, 22
HE P 2 B ot 24 B 9 B SR B 2 5 Ry e
1% Syringa dilatata Nakai.

2 XWHE
21 RS EH

TR T A 250 g, #pFZY 0.5 cm JaH 95%
R 2. 1.2, 1.2 L =i, &k 24 h, $2503 X,
R RHEINE, G IRRA O, BRE
WATHERAE (s, e Uit e =M, LA
Pi-FEE (9 0 D RmshAHgHAToeme, Wi, L)z
ik, REE 0.65 — 314 JCE =il 45 dh it 98
RECAES, B, DL 2 IR A A B A 13 ).
S -E (8 1 2) PEfit, WAR = ik R E 0.65
— ISy, EWBCENT A, B, WRY
PLOWEZ IR L i, R3IEY 2 (0.5 ),
22 EEMNE
2.2.1 {634 Diamonsil, Shimpack CLC Cg%)
FrAE (150 mmX 6 mm, 5 pm); WAL FEE (A) -
1 %R (B), FRFEVENEL: 0~10 min, 0% A; 10~
30 min, 25% A; 30~40 min, 40% A; AEFGE 1.0
mL/min; £ 30 C; WP 267 nm; FEFFEFE 10 uL.
222 WHRAEIIEIE RS PRBORE TR AR E
SE TR I T AR IR 20.0 mg, N AR VA A
JEASA 20 mL, fHE RN 1.0 mg/mL [V -
2.2.3 KSR BOIEE T A O
MRS 1 g, FEEFRE, INHEE 50 mL, 32 24 he.
FHABRALFE 2 Yk, 0.45 um PALIEIER, &0,
224 FRUEMIZERHIR A0l U T A O
0.2, 0.61 1.2, 2.0, 6.0mL, fIA 10 mL HFEEH,
PN R4 38 0.024 0.064 0.1, 0.2+ 0.6 g/L
K RHIEW . RS E 10 uL HEFE, $2 bRl 4%
PR TR, DAETAU PAAR, 5T &1
FERONREARKR, Zedilbrit gk, 2RI Y=
2394.53 X+10274.01, r=0.999 8.
225 REERLAEG R RIBON R 10 L,
HEEUE 6 I, KT AT RSD 24 0.37%.
fEH 1R, JELE3 d WE i, 28T & g
] RSD 4 0.89%.
22,6 EEMERE R HCEIEE T FH B S
B, Sl K IR, 4% “2.2.17 TUEN R
THERTHATERENE, RSD A 1.70%.
227 FEtElEe  BOHEE TR AL, 7E
0. 1. 2. 4. 8. 16+ 32 h 4} HEFE 10 uL, idskig
TR, G55 i TR RSD 4 0.65%, £
W A VRAE 32 h IWARE
2.2.8  IFE[EIRCRRE 2l kS S AR I E ) 3
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HERAGE T F 5, /BN IR S IE &, ARl R
W, F5“2.2.17 WUTVENE , VHEFEIRISCR A 99.8%
100.6%. 100.9%, RSD 4 0.81%. 0.76%. 0.72%.
3 LT

EW 1 As (L8, RIS
BV A mp 191~192 °C; [o]py —13.75° (K,
1.0%): UV hot " (nm): 223, 266 IR vy (cm™ 1)z 3 550,
2900, 2 850, 1 640, 1 590, 1 510, 1 255, 1 245, 1 030,
980; FAB-MS m/z: 372 [M]". 'H-NMR (400 MHz,
CDCly) 6: 6.72 (2H, s, H-2, 6), 6.45 (1H, d, J = 16.0
Hz, H-7), 6.33 (1H, dt, J = 16.0, 5.5 Hz, H-8), 4.89
(1H, d, J = 7.6 Hz, H-1'), 4.19 (2H, d, J = 5.6 Hz),
3.78 (6H, s, H-10, 11), 3.57 (1H, dd, J = 12.0, 2.4 Hz,
H-6'b), 3.40 (1H, dd, J = 12.0, 5.2 Hz, H-6'a), 3.37
(1H, m, H-3"), 3.26 (1H, m, H-2"), 3.15 (1H, m, H-4"),
3.03 (1H, m, H-5); "C-NMR (100 MHz, CDCl;) ¢:
152.7 (C-3, 5), 133.8 (C-1), 132.6 (C-4), 130.2 (C-8),
128.5 (C-7), 104.5 (C-2, 6), 102.5 (C-1"), 77.2 (C-3"),
76.5 (C-5"), 74.1 (C-2'), 69.9 (C-4'), 61.4 (C-9), 60.9
(C-6"), 56.4 (C-10)". kA1 (43 mg) 0 1%H
% 4 mL, {EKBINAUKEE 2 h, WHIGIER, L&
VBRI PR, 8 Rt JEIBIAR A A B X
JLPPC, REMH—5, K40, FkHd 5 ok
P —, MR AW 1 R T .

&Y 2. Ak (L8 FHE-IRER
KN BEEAG, mp 185~186 C; [a]y —67.5° (K,
1.0%); UV (nm): 258, 266; IR vy (cm™Y): 3 500,
2950, 2 856, 1 605, 1 585, 1515, 1 465, 1 415, 1 380,
1 025, 982; FAB-MS m/z: 342 [M]". 'H-NMR (400
MHz, CDCL3) d: 7.05 (1H, d, J = 2.0 Hz, H-5), 7.00
(1H, d, J = 8.4 Hz, H-2), 6.88 (1H, dd, J = 8.4, 2.0 Hz,
H-6), 6.49 (1H, d, J = 15.9 Hz, H-7), 6.27 (1H, dt, J =
16.2, 5.5 Hz, H-8), 5.24 (1H, d, J = 4.8 Hz, H-1"), 4.30
(2H, dd, J = 5.5, 1.5 Hz, H-9), 3.86 (3H, s, H-10);
BC-NMR (100 MHz, CDCLy) d: 150.0 (C-3), 147.3
(C-4), 131.6 (C-1), 130.3 (C-7), 129.1 (C-8), 119.9
(C-6), 112.4 (C-5), 115.2 (C-2), 101.9 (C-1), 78.5
(C-3"), 77.8 (C-5"), 74.2 (C-2"), 71.7 (C-4"), 62.9 (C-9),
62.2 (C-6"), 56.1 (C-10). L& 2 (56 mg) I 1%Hi
% 4 mL, fE/KIBINHAUKIE 2 h J5, WHIPER, JEH
FHBRERAITRD, g3 DRV 4G L5 4 Bl o) T
PPC, RE{H—H, Kramsifi. % 5 ki
B, M AR A 2 AT

4 HREENES
41 HETERIFEBLULETEHME

I3 I EAN (R EASE FRYS  T A R e il 2 B2 AN
M, BTJRINE, REEARE, 1% BRI E 5
SE s ARSI T AR h A RO T AT
AR IR 1.

x1 PEHTERAEBLPETEENERS T
Table 1 Content and distribution of syringin in different

parts of twigs in S. dilatata

afir JF R EU% O A%
5 1.53 78.15

42 AERWHARETERTETEENE
Fa0E 3 ARWIEE A4, 0 I 3 A AER B

Ml ek e, % “2.2.3”7 TR Uy ikl gtk

SEVETIAR, IR TR A, 45 R 2.

F2 FRXGHMBHETERTRTEHORENH

Table 2 Content of syringin in barks of S. dilatata in
different harvesting periods

R JE 0% Ry SR U %
2011-01-12 1.62 2011-12-12 1.60
2011-02-12 1.54 2012-01-13 1.83
2011-03-10 1.43 2012-02-13 1.73
2011-04-11 1.47 2012-03-11 1.63
2011-05-14 1.44 2012-04-11 1.67
2011-06-12 1.07 2012-05-10 1.45
2011-07-13 1.01 2012-06-11 1.42
2011-08-10 1.03 2012-07-13 1.30
2011-09-10 0.93 2012-08-13 1.34
2011-10-12 1.31 2012-09-12 1.47
2011-11-13 1.34 2012-10-11 1.60

43 AFREKMANSTERFETEENE

BT, 20 30 500110 fF A EARK I sAEE | F R
et Bz, BT fEfaR. 4% “2.2.37 IR 7 vkl &t
Wb, % “2.2.17 WO ENE A, HotE e
L BRI 3,
44 ARBXMBAHTERRIETEENE

765 Afy, MEASEAS [ HLIX FH I 3 AE AR e T
ERE B, BT Rk, 4% “2.2.37 TR 5kl
R S, H 92207 TR E R, I
THE R, SR IE 4,
5 g

MNERSE T A5 e B4R 2 2 MUAY), S URE
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Table 3 Content of syringin in barks of S. dilatata in

different growing periods

A A /A T80 %
1 0.55
2 1.45
3 1.53
5 1.43
10 42 | 1.30

T4 TRBXMAETERTETETNRES N
Table 4 Content of syringin in barks of S. dilatata from

different areas

il PReER ] R 0%
i 2011-05-31 1.44
O IE 2011-05-14 1.80
JRE AL 2012-05-15 1.49
Pz lliE 2011-05-25 1.64
[GRRG 2012-05-10 1.75
VT 2011-05-20 1.58
T )5 2012-05-17 1.81

SENETHH . W8T HFRIE T &L
bR oM T I e L 8 A, BT AR
(K] 78% AL TH e HL o SAAE T A A K5 T A
HAEAN R B AT W B2 5, AHAEA RO,
K2, B WAC. HZFNITRIRAS, TTEas R
I ARSLIRAR, T IR A IR TT a6 T . K5
TR AR R O AR R A U S
WEYIRRAE, 7T LLHEWTAE ) A= K T L
HAL, AT BN DR RIE T H L
fifi 7o
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