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Isolation, Identification and Efficacy of Coniferyl Benzoate from Benzoin
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[ Abstract ] Objective; To isolate balsamic acid esters from benzoin, identify the structures and
preliminarily study their efficacy. Method: Benzoin was extracted by 95% ethanol, further separated and purified
by column chromatography ; the isolated compounds were identified by' H-NMR and “C-NMR data. The efficacy of
these isolated compounds was studied. Result: Isolated compound from benzoin was identified as coniferyl
benzoate. Pharmacological experiments showed that the coniferyl benzoate and benzoin group exhibited similar
effects, both of which significantly increased evans blue content in the brains of normal mice and exhibited
protective effect on endotoxin fatal attack in D-galactosamine-sensitized mice. Conclusion: Coniferyl benzoate is an
important component in total balsam acid esters of benzoin and has significant correlation with efficacy of crude
benzoin.
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TRFFBESAHFERRE WK, & mw
KU R IR, R B g S LR 2R R A
HhwIRIR Ry F 2R AT IR i KPR
Pt 2 R P AT TG 45 TR 2R 00 S & B 7 2 4 o e 4
il (4 2 B AR A5, 4 2005 47 i € Hp R 2 ) SR S5 B
il % B A AR IR & &, 2010 4 bR
HPLC 55 245 B4 7K fiff J 2 TP IR & ek, (I 24 4t )
(26 7 i) B 2010 4F R € B 245 i) SR T 2 vk D 2
SRR &

5 SCHR A2 38 78 B R P M B 7 % B A TP R
TR BT 5 R B AT 35 10% L L HL
BT HRA I SEMN B b, B
A O A v R TP R M A TR A 4 B A Al R HE 24 B
WEFE E N A SCHR IR WA AR 38,y 1R AT R %
ST 20 2558000 o R Al B 5 R i e B AR R O i
ASOIT e 1 LA H R A AR IR S H AR Ak & 1 i 42 i 4l
1 B R 25 5% o
1 ##

L1 5 WEHAERER (FSEFEAT) ).
S S sl W IR O 9 2l , HC At 3700 25 O 73 A
afi, K ik

1.2 gy KSCREEE (EBLHitS E2129) , D-
FLBE ( D-GalN, it %5 D0500) K P # % ( Lipopoly
saccharide , LPS it 5 1.2880) #J 4 F Sigma 2\ 7] ,

LR T N RHE 250k (5 141201 ),
28 AR BE 2 R e e I BUAR M e 7 BB AE
# Styrax tonkinensis f) T 1 Ig , 2 18 2010 4+
[ 24 ) G 2, & TR PR

A R AN R B 22 7 25 68 45 25 0 BOR B IR
FARATG S22 BRI AR (G Rid S S i) , i
LA 0.2% R W BL 47 4 K 4 (CMC-Na) , 5853 iR
21 BN 5% F L ALE 80, AF I 3420, 73 U A
DR K, FE O A 50 0 UG B RS 2 T R I
FAR ) DR 4 CORAETE o RUAH IV 57 A
NS IR IR o TR B RRMA A TR 25 24 0] ik LU B 2
A rh R B IR A R 5 R AT X TR
L3 Zh¥ ERUIRhHENE N AE 18 ~22 g, Hi K
HR I A W) B A PR A W 4, A M IR S SCXK
()11)2013-0024,

1.4 fU4&F  SSI Series 1500 %Y il £ =5 2k AH €4 3%

(SSI (38 4 TAEu , 35 [E SSI 24 \]) , 1200 & 41 43

B FH e R (0 35 A (B AR 2R B L DU % L A
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S HEFERS ATIRAE L R FE S KL 2%, Chem Station
IS BE TR, LR ZHER A ), TCL-18c B &
B ML ( F e 5= B2 AU AR ) ), SK-5200H A
U Ve A (L Rl R A A A R A F] ) L XP205
RUHL 43 87 R (MR -8 8 2 B SR A A,
2F-20C UG A 5 A 25 240 B4 (i 52 1L IR i
HALERT ) o
2 HEE54ER
2.1 Hirtk &YW EN  F*H UPLC-TOF-MS-MS
AT B H 28 Ko, R HPLC-DAD #4177k
JUR 26 AP 0 2, DA B R AT TROR 43 B8 L, AR 0 & B AR
A VA VR, AV T 8 S5 hn FR e AR A Ol B E B LAY
W .
2.2 HERWUBT B B 50 g, B, i
3 S0 A R, R, PSS R A R 48 g,
BURE 25 g, oK FHRE AT (B3 ik I 2. 1 TR R AR
FEWR, BRER RFE, KB 85, 1 Binfb &4 3.04 ¢
(HPLC HFE — Ak & i 94.3% ) . 3254 &,
o3 B AT BRI AN AA R 35 g (42 93.1% ) , JH T 24
2.2.1 FEEATAAEE BCHPRE D RIEEY 0.6 g,
Tl B B 30 g LA BE SR, 22 0.45 pm fiFL
UERE R L S A
2.2.2 o 1% & 4 il 4 A HPLC, Cosmosil
Cosmogel 5C -MS- T %% 4+ (10.0 mm x 250 mm,5
pm ), S AH 7K (855 15) , K i K 218 nm, &
U 3 mLemin ™", PEFERAR 0.2 mL,
2.2.3 HinfkaWmdlsg  BORLEE Y , A a5 A
HPLC 73 &5 i 4, ¥ bR il & Gk S5 R BEI0 , & 2 1k
HERE , WSCER X iy Bsf ] B 20 43, AP I el e 45 5 A W T
RGO BRI, o ik, IR T B3, 15
FHARE A 0.35 g, 2 HPLC 18 BUH — 4k 3515,
ulifE >99% |
2.3 Z5W%w AW Ak RREE & (A
k-2, 08 Z,T8) ,mp 71 ~73 C , &5 43 ¥ W5 A 1 =
I A AL (HRMS ) 45 H A X 2r 7 B &l
284.294 6,4 v C,, H, 0,.,'"H-NMR (600 MHz,
CDCL,)8: 6.88 ~6.98 (1H, m, H2, 5, 6), 6.69
(1H, d, J=15.8 Hz, H-7), 6.29 (1H, dt, J =
15.8, 6.6 Hz, H-8), 4.99 (2H,d,J =6.6 Hz, H-
9), 8.11 (1H, d, J=7.3 Hz, H-12, 16), 7.47
(1H, t, J=7.7 Hz, H-13,15), 7.59 (1H, t, J =
7.4 Hz, H-14), 3.92(3H, s, H-17),

PC-NMR (600 MHz, DMSO) §: 128.0 (C-1),
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110.4 (C-2), 148.2 (C-3), 147.4 (C-4), 115.9
(C-5),120.7 (C-6), 134.8(C-7), 120.7(C-8),
66.0 (C-9), 166.0 (C-10), 130.2 (C-11), 129.7
(C-12,16), 129.3(C-13,15), 133.8(C-14),56.1
(C-17) . & CHRKT 2, Hol I 5 Sk [ 15 ] g &
FEA — 2, MO E AL S Y o 2R T R A A R (coniferyl
benzoate ) .,

2.4 RWRRAAMATR 5 42 B3 25 b 25 3O ) 25 i
5% BT IS YA 2 A Y A R e
XM 2 R G0 0 MLAE 2R 50 LA Bt 46 i 44 P TR A4 45
JriE AT IR 2 X 2 T 2 R S R T S A
FRZ GV 077 58, JF TR 25 IR P M T 24 5801 w0 A5
5T

2.4.1  /NEUIM AR BEBEE GBS K R
WP R PE /N B 72 H SRR R AL Sy 6 4= F A
(5% F 1 B PE + 0.2% CMC-Na) , BH ¥ 25 vk i 41
(200 mg-kg™') , % HAFLL(1 000 mg-kg™") , 2K I iR
PAFATEE = (420 mg-kg™' ), 1 (210 mg-kg™ '), fi
(105 mg-kg ")l . 5 H/NRBB L2 3 d,
BRTK, B4 RFATER, TELERAO0.5 h #EH
1R,

P SRR B v o R A Y T i T Ak B SR
R, T A H R B RO AR 8,4,2,1,0.5,
0.25,0.125,0.062 5 mg-L ™" A% M e ,45 °C HEE
K& 72 h Jg , DLW RG2S Fox IR B AR A b (i
£ 624 nm) AT LA, sk OB R, DU SCERE
W RE A R AR B, WO BE SR G\ A A, 2 L AR A
L, IF R ME R Y = 0.083X + 0.004 (r =
0.9999)

/0N BRI 4 20 v A SRR E S R i i R R
(BBB) i i PE 5L g0 2 BOCHR[ 16 ] . /NERUR IR 45 24 30
min J7 4% 0. 01 mL-g ™" & i bk 7 5 2% £ 308 i %
W (LA S 5 /0y BRUMR 3ok 45 B, D R &% o I R i A,
FOREB AL ) ,2 h J5 5% K& AR R, FF Hi 3
i AE 0 FEREVEAE AR K, B R A0 U S AR
#2 FPERMEEX D-GalN §4L /R LPS 578 4 1K & K & 1

JG L TEVK A e BT M 4 2, 308 I S, AR L
LA 3 mL iR ,45 COREOEK I 72 h,
B0 (5 000 remin ™', 10 min) , B_E 35 T EEFR Y _E
TE 624 nm b3 52 W G E AR 4 b v 255 1 S
B SRUP S B/REE (pg-g)
Fr. WEIL,

F 1 KR ERAEEE X/ R AN EEE SRR (v xs)
Table 1 Effect of coniferylbenzoate on permeability of blood brain

barrier in mice(x +s)

i P9 B SC
7 4 e
21 5 n . JiNA
/mg-kg” _]
/g g
= H 12 - 0.97 0. 31
VK 12 200 1.55 £0.35"
ZREFHM 11 1 000 1.44 £0.29"
24 H R WA TG 12 420 1.66 £0.37"
10 210 1.28 +0. 39
12 105 1.17 0. 39

E S AR P<0.05(K2 ).

G575 A5 R B R A AT R AR L b R o 4 L AR
T EZES M K, 7B LM R R
TR v ) 2k 2H 12 R S 3 1 0 e R DS B P P SRR
S (P <0.05),
2.4.2 D-GalN 1k /NEl LPS e 4E M v o i 47 B 52
5 RWIA AN 90 H IR ML 5 4.
254 (5% B ILALEE +0.2% CMC-Na) , % B & 41
(1000 mg-kg "), % FF R FAMIME 5 (420 mg-kg '),
(210 mg-kg ') ,fK (105 mg-kg ") FI A, LI
WS HECHR[ 14 ], &4/ RBP4 25 3 d, 1 K
LR (A2RFL0.02 mL-g ") . 554 KT8, 52
AT/ RS 12 h, RIRGZ)E 1 h I8 HEH D-
GalN 600 mg-kg’1 (0.01 mL-g’I);Z h Jg B #r ke
S LPS 1 mg-kg ' (0.01 mL-g™") , W84 20 /N R
S LPS J51,3,5,7,9,11,24 48,72 h i i) S A 3E T
oL T BT R R, WK 2,

Table 2 Effects of coniferylbenzoate on LPS lethal attack of D-GalN sensitized mice %o
| T H
w151 . )|Jﬂiil
/mL-g 3h 5h 7h 9h 11 h 24 h 48 h 72 h
Z=H 17 - 11.8 41.2 58.8 76.5 82. 4 82.4 82. 4 82. 4
9 B 18 1 000 0.0 5.6" 22.2V 38.9" 50.0" 50.0" 50.0" 50.0"
J TR bR TG 18 420 0.0 1.1" 22.2Y 44. 4" 55.6 61.1 61.1 61.1
18 210 0.0 22.2 38.9 55.6 66.7 66.7 72.2 72.2
17 105 5.9 23.5 52.9 76. 5 82. 4 88.2 88.2 88.2

TE:1h TR H 0,
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528 P gL, B B R T R KA A G v R
PIRETE D-GalN 4k /Rl LPS BAE i 5 5 ~9 h
A2 B S BT B T, 22 S 24 M R L
/N BB R AT T2 54 LA 45 I il i Bt sE T
A 27 7 R HG A A R A AT I 4% ) e 2 X
REAR /N BT T B 25, ELAE T3 554 b G
3 itig

PRIRAY B G SR RE IR €033 0 R AT 44k, {H
2 (W i 2 AR BRI AR SC SR T 4% 75 HPLC kAT
R R AL E B0 A T ST e v R B R R A A
T P A S A 2% I i o ) o R o R B R R e 40
C, TR FHRTR T T4 0 700 7 15 2 T IR 08 A g
SRR . AR SCHT R IR Al 7 1k Bl A e 22
7 v i 4% 2 TP R A AL G

H A, TR 2 LA P T A I S X B A %
B RINGE, W 3 W 2% B & bk R A
i & ik 10% LAE A BIHER T35 60% o 904k R
PRI 0 22 W, 2 TR A R IS 7E 60 °C, O IR R JiE 24
2 500 LX, #6HE BE 50% 45 T 72 h J5 6 JF 4R A8
Ak, H P63 WS S B, TR RA AR A R
16, 15 2010 4F B (v [ 25 3L ) 30 4% %2 B 7 25 44 b7 i
PSRN S WERLS. Rl oRe N R TPAR RO
WA R T 9 B 25 bR G S B LA TR L 4
FHHIR R E X

“O73 P rp 2 B 24 b K A SR A B 5
P25 4 FIEAT T 340, FL % 0 26 0 22 18 7 o 1M A
it s 3 T B A g M L B SR
a5 WA 3 BT 30 TR AR SO 8 1 L i iR
T3 6 370 375 S 0 S 1N T R T B 2 BB A L Sy
PR T PR IA TS 25 W B 5T, &5 R W
T FA A 5 25 701 2k 2L B A1 HE 1 /N B AL G R 9 ) T
T, AN AE /N BRI P AR SC R A i, 6 D-
GalN Ak /Iy BN 75 38 8O0 P T i A 4 90 4 1, 6
P RRANFATE R % BT A BOR S 2 — o AT T
TR AN R 25 25 00 5, L 25 b op S B 3 R HEAT AT
B ORI T R R RO S BT 2 R
T A
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