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Abstract 
High perfoimance liquid chromatography with diode airay detector (HPLC-DAD) was developed for the 

quantitative determination of 3,5-dibromo-l-hydroxy-4,4-diraethoxy-2,5 cyclohexadiene-1-acetamide (1) in methanol 
extract of the sponge Acanthella obtusa. The separations were effected by using a mobile phase of acetonitrile and water. 
The gradient elution of the mobile phase was 5-20% ACN in 0-12 min, 20-60% ACN in 12-50 min, 60-75% ACN in 50-
65 min, 75-95% ACN in 65-95 min. The flow rate was 0.5 ml/min and the detector wavelength was set at 210 rnn. This 
method was validated in terms of coiiy>atibility. specificity, linearity, precision, accuracy, limit of detection and limit of 
quantitation. 
Keywords. 3.5-dibromo-l-hydroxy-4,4-dimethoxy-2,5 cyclohexadiene-l-acetaraide, Acanthella obtusa, HPLC. 
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Hinh I: Cdu \xiuc hpp chdt 3,5-dibromo-l-hydroxy-
4,4-dimethoxy-2,5cyclohexadiene-l-acetamide 

Cic loii hii mien dupe coi li nh&ng ngudn ddi 
dio trong tv nhiSn c6 chua cic hpp chdt brommated. 
Nhidu hpp chdt chiia brom kh6ng chi e6 ho^t tinh 
sinh hpc tot mi c6n dupe chiing minh li nhttng hpp 
chdt "dinh dau phan lo^i h6a hpc" 
(chemotaxonomic marker) trong cic loii hii mien 
[1]. Trong chuang frhih nghiSn cftu tim kidm cic 
ho^t chdt sinh hpc tCt cic loii hii miSn vung bidn 
D6ng bic Vi§t nam, chiing t6i da phit hi?n dupe hpp 
chdt 3,5-dibromo-l-hydroxy-4.4-dmiethoxy-2.5 
cyclohexadiene-1-acetamide (1) c6 him lupng khi 
cao trong miu hii mifin Acanthella obtusa thu th0p 
t^i H» Long, Quing Nmh. Hpp chdt niy ciSng di 
dupe phin l$p til cic loii hii miSn khic tien tiid gi(H 
vtvtAplysinacaul^ormis [2],Aplysinacaissara [3], 
Aplysina cavemicola [4], Aplysina fiilva [5], 

Axinella sp. [6], nhung chua ttmg dupe cdng bd tCi 
chi Acanthella. Trong bii bio niy, chiing tdi bao 
cio phuong phip djnh lupng hpp chdt (1) tit cao 
chidt miu hii mi6n Acanthella obtusa bdng HPLC-
DAD. 

2.THi;CNGHlSM 

2.LThidtblvih6achdt 

H§ tiidng sic 1^ 16ng hi§u nSng cao (HPLC) 
Agilent 1200,4 kdnh dung mdi, bom miu t^ dpng, 
detector DAD, cOt sic k^ Zoibax Eclipse XDB-Cl8 
(4.6 X 150 mm, 5 jxm). 

Can phSn tich Ohaus-USA dO chinh xie 0.0001 
g, miy sifiu Sm, cic dvmg C\L thuy tinh, bhih dinh 
mdc. micropipetie cd d$ chinh xic phu hpp. 

Dung moi Methanol (MeOH). Acetonifril 
(ACN)̂  lo9i diing cho HPLC (Merck). 

Sic fc^ cOt (CC) sii dyng silica gel (Kieselgel 
60, 70-230 mesh and 23^400 mesh. Merck) vi 
YMC RP-18 (30-50 pm, Fuji Silysia Chemical 
Ltd.). Sic fc^ li^'mdng (TLQ sii dyng bin tring sSn 
sihca gel 60 FZH (1.05554.0001, Merck) vi RP-18 
F254S plates (1.I5685.000I, Merck). V§t chdt dupe 
phit hi^n bing cich phun ddu thuoc thii axit 1^04 
10% vi ho ndng tut tii den Idii lii$n miu. 

2.2. Nguyin lifu 
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MSU hai mien Acanthella obtusa dupe tim tgi 
H? Long. Quing Ninh, vio tiling 11 r^m 2013 vi 
mipc PGS. TS. Do C6ng Thung vi§n Tii nguyen 
M6i tru6ng bidn dinh loii. Mdu ti6u bin dupe Imi 
gift t ^ Vi$n H6a smh bidn. 

2.3. Phfin I§p bpp chdt (1) 

Miu hii mi6n Acanthella obtusa tuoi, l?nh, 
dupe lim ldi6 vi xay nho (3.0 te), sau do chidt trong 
MeOH nong ba idn. Sau khi cat lo?d dung moi, e ^ 
chidt (200 g) tiep t\ic dupe chidt phSn ldp vdi dung 
mdiOTCh. 

Q n chidt n-hexan (80 g) dupe phin tich bing 
h$ tiidng sdc l^ Idng tnmg ̂  ti^n silica gel pha dio. 
riia ̂  biing h§n hpp aceton/H20 (1.1/1) thu dupe 
cic phfin dogn. Phin dogn chiia (1) tidp t\ie dupe 
chgy sic 1^ c$t pha thudng vdi h§ dung mdi 
CH2Cl2/EtOAc (9/1) tiiu dupe 50 mg chdt (1). Hpp 
chdt niy dupe tinh chd thgm bimg h$ thdng HPLC 
didu chd, rita giii bang hon hpp ACN/H2O thu dupe 
33 mg 3,5-dibromo-l-hydroxy-4,4-dimethoxy-2.5 

cyclohexadiene-1-acetamide tinh khidt, sir dvmg 
lim chit chuin dd djnh lupng. 

cdu trdc hpp chat (1) dupe xac d)nh bing each 
so sinh dft li$u phd c$ng hudng tii hgt nhin (NMR) 
vi cic bing sd v$t ly vdi cic tii U$u dS cdng bd [6]. 

2.4. Chudn b| mSu phfin tich 

Can khoing 100 mg cao chidt MeOH mdu hii 
mien Acanthella obtusa, chuydn vao blnh dinh miic 
10 ml, thSm MeOH tdi vgch miic vi lie ddu. Dmig 
dich thu dupe dupe Ipc qua ming Ipc 0.45 (im frudc 
khi phan tich bkg HPLC. 

2.5. Chudn b) mSn chudn 

Cic dung dich chudn dupe pha t£r 3,5-dibromo-
l-hydroxy-4,4-diniethoxy-2,5 cycIohexadiene-1-
acetamide tinh khidt trong MeOH d cic ndng d$ 10, 
20.50,100,250.500 ug/ml vi dupe bio quin tiinh 
inh sing d 4^0 cho den khi phin tich 
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Hinh 2: Sic 1^ dd mSu tring (a), chdt chudn ndng dd 100 ̂ g/ml (b) vi djch chidt MeOH cda hii mien 
Acanthella obtusa ndng dp 10 mg/nil (c) 
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3.2.2. Bg chgn lgc - Di^c hi^ 

Tien hinh phfin tidi mau trdng. miu chudn vi 
mdu pMn tich theo phuong p h ^ £1 xiy d\mg. Kdt 
qui cho thdy (hlnh 2) trSn sic k^ dd ciia mSu trdng 
tgi v) tri thdi gian luu ciia (1) khdng xudt hi$n pic 
nhu is miu chtifin vi nuu phfin tich. Pic cda (1) trong 
mdu phfin tich dupe tich bi$t Ididi cic pic khic. Nhu 
v$y phuong phip c6 tinh chpn Ipc tdt vi dd d$e hi@u 
cao. 

3.2.3. Khodng nong dg tiqvn tinh 

Tidn hinh sic k^ eie miu chudn cd ndng dd tii 
10 - 500 ug/ml theo phuang phdp di chpn vi thî t 
l§p mdi quan h§ gifta di§n tieh pic vdi ndng d$ chdt 
chudn. Kdt qui cho thdy frong khoing ndng dd tr€n 
cd s\r tuong quan tuyen tinh gifta di§n ti'ch pie vi 
ndng dp (1) vdi h§ so tuong quan r = 0.99990. 

2.6. Dieu ki^n s^c k^ (*) 

Cdt sic kj Zoibax EcUpse XDB-C18 (4.6 x 
150 mm, 5 ^m), detector DAD. budc sdng phit hi§n 
210 nm, tdc dd ddng 0.5 ml/ph, thS tich tiem miu 5 
jil, pha ddng ACN - 1^0 vdi chuong tiinh dung 
mdi: 5-20% ACN tir 0-12 phdt, 20-60% ACN tft 12-
50 phut, 60-75% ACN tir 50-65 phut, 75-95% ACN 
tii 65-95 phdt. 

3. K^T QUA VA T H A O L U ^ N 

3.1. Xfiy dipg phmmg phip phfin ti'ch 

Qua tidn hinh khio sit budc sdng cho dd hdp 
thy eye dgi, ty 1$ fhanh pbdn pha dpng, the tich tiSm 
mdu, tdc dd ddng, chung tdi di xiy dyng dupe didu 
kidn s ^ k^ thich hpp de djnh lupng (1) li dieu kipn 
(*). Vdi didu ki$n sic k^ niy chdt (1) cd thdi gian 
luu li 15.96 phdt vi dupe ^ h khdi cic pic khic 
trong miu phfin tich (hlnh 2). Him lupng chdt phfin Bdng 2: Ket qui khio sit khoing ndng dp tuydn thih 
tich dupe xic dinh dya vio difn tich pic thu dupe 
vi dudng chudn. 

3.2. Tbdm dinh phinmg phip 

Thdm djnh phuong phip phfin tich dupe tidn 
hinh theo cic chi tiSu: dd tuong thich cda hf thdng 
siic k^, dli chpn Ipc - d$c hi$u, khoing nong dp 
tuydn tinh, A^ chlnh xic, dd ddng, gidi hgn phit hipn 
vi gidi hgn (Unh lupng [7], [8]. 

3.2.1. Bg tuong thich cda hg thong sac ftjJ 

Chgy sdc k^ 6 lln miu chuan ndng dd 100 
(ig/ml theo didu kipn sic 1^ dfi chpn. Ket qui cho 
thdy RSD cda thdi gian Imi vi didn tichjiic ddu nhd 
ban 2% (bing 1) chiing td h? thdng sic kj tuong 
thich cho qui trinh phan tich miu. 

Bdng 1: Kdt qui Idiio sit tinh ttiong thich cua hg 

TT 

1 

2 

3 

4 

5 

6 

7 

Ning di chit 
chnln (fig/ml) 

0 

10 

20 

50 

100 

250 

500 

Di|n tich pic (1) 
(mAD) 

0 

131.95 

259.00 

637.84 

1235.80 

2981.22 

5833.00 

Phucmg trinh hSi quy: y = 11.65x + 35.40 
H? s6 tuong quan: r = 0.99990 

th6ng 

TT 

1 

2 

3 

4 

5 

6 

RSD(%) 

ThM gian luu 
(phUt) 

15.818 

15.891 

15.963 

15.981 

15.993 

15.978 

0.43 

Di|n tich pic (1) 
(mAu) 

1242.53 

1232.78 

1235.8 

1226.03 

1236.17 

1228.35 

0.48 

Hinh 3: Ehiong chuin bidu diSn mdi tuong quaa 
gifta di$n tich pic vdi ndng dd (1) 

3.2.4. Bg chinh xdc 

Tidn hjinb dinh lupng 6 n^u phin tich kbic 
nhau (dupe chudn bj theo quy trinh trong myc 2.4) 
vdi didu kidn sic k^ di lya chpn. Kdt qui (bing 3) 
xic dinh dupe him lupng (1) trong cao chidt miu 
hii miSn Acanthella obtusa li 1.79%, vdi dd l^h 
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chuin tuong d6i U 0.63%. Nhu vSy phuong phip c6 
OO chmh xic t6t, (Mp ring ySu cht phan tich. 

*°"? •'•• Kit qui khio sat dO chinh xac cua phuong 

TT 

1 

2 

3 

4 

5 

6 

Ningdf 
min phin 

tich (mg/ml) 

10.6 

10.2 

10 

9.8 

10.4 

9.6 

DIf n tich pic 
(1) (mAD) 

2257.28 

2162.81 

2110.30 

2075.08 

2185.28 

2053.56 

Trung blnh 

RSD (%) 

Himlu^ug 
(%) 
1.799 

1.790 

1.781 

1.787 

1.774 

1.805 

1.79 

0.63 

3.2.5. Bg dung 

Them chinh xie dimg dich chuin vio cic inSu 
phin tieh (ty Id I: I vd ttid tich) dd thu dupe cic dung 
dich cd ndng dp (1) tiiong ftng khoing 80%. 100% 
vi 120% so vdi ndng d$ djnh lupng. Tidn hinh sic 
I^ theo phmmg phip dfi xay dyng ̂  xic dinh lupng 
chit chuin tiiu hdi; Kdt qui (bing 4) cho tiiay 
phuong phip ed dd ddng dip iing dupe ylu ciu ciia 
phuong pbip phan tich HPLC vdi t^ 1$ ̂ u hdi tiung 
bmh l i 101.60% vi RSD = 1.34%. 

3.2.6. Gi&i hgn phdt hign (IX>B) vd gidi hgn dinh 
lu(7ng(L0Q) 

Tidn hinh chay sfic k^ mdu chuin theo didu 
kidn (*) (I5p Igi 4 lln) d ndng dd thip sao cho chieu 
cao pic chfit chudn gap 3 lln dd nhieu dudng nen. 
Kdt qui cho tiidy gidi hgn phit hidn cda (1) li 0.06 
pg/ml vi gidi hgn dinh lupng li 0.20 ug/ml. 

Bdng 4: Kdt qui khio sit dd dung cua phuang phip 

TT 

1 

2 

3 

4 

5 

6 

7 

8 

9 

Ning t^ 
miu 

(mg/ml) 

9.8 

10 

10.2 

9.8 

10 

10.2 

9.8 

10 

10.2 

N6ng il$ chit 
chuin thSm 
vio Oig/mi) 

100 

100 

100 

180 

180 

180 

250 

250 

250 

Di|n tich pic 
(l)(mAU) 

1666.95 

1693.90 

1704.18 

2092.81 

2134.75 

2155.36 

2488.43 

2506.57 

2570.35 

Luong chit 
chnan tim i^i 

Oig/mi) 

105.01 

106.62 

103.88 

178.12 

182.30 

181.33 

246.04 

246.13 

252.57 

T^ if thu 
hli(%) 

105.01 

106.62 

103.88 

98.96 

101.28 

100.74 

98.42 

98.45 

101.03 

Trung binh 

Trung 
blnh 

105.17 

100.33 

99,30 

101.60 

RSD (%) 

1.31 

1.21 

1.51 

1J4 

4.KfiTLUj^ 

Di xfiy dyng dupe' phuong phip dinh lupng 
hpp chdt 3.5-dibromo-l-hydroxy-4,4-diniethoxy-
2fi cycIohexadiene-1-acetamide trong cao chiet 
mSu hii miSn Acanthella obtusa h%x^ phuong phip 
HPLC, detector DAD vdi cic dieu ki^n sfic 1^ nhu 
tiSn. Kdt qui thim dinh cho thdy phuong phip thda 
n ^ dd tuong tiiich ciia h$ thdng sSc I^, dd chpn Ipc 
- d$c bidu, khoing ndng d$ tuyen tinh. dd chhih xic. 
>dd ddng, gidi hgn phit hi$n vi gidi hgn dinh lupng. 

L M cim em: Cdng trinh ndy dugc hodn thdnh v&i 
^ tdi trv Idnh phi c&a Vi$nHdn 1dm Khoa hgc vd 

Cong nghg Vi^t Nam, de tdi md so: 
VAST.TB.BAB.06/13-I5. 
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