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TOM TAT

Muc tiéu: Nghién ctru so bo thanh phan hoé
hoc cua chung xa khuan bién Streptomyces sp.
MAZ20 phan lap tir tram tich bién thanh phé Hai
Phong. P6i twong: Chang xa khuan bién
Streptomyces sp. MA20 phan lap tir tram tich
bién thu nhan ¢ ving bién thanh phé Hai Phong
vao thang 5 nam 2017. Phwong phap: Céac
phuong phap nghién cttu hod hoc va sinh hoc
thue nghiém. Két qua: Tur dich nudi cdy chung
xa khuan bién MA20 da phan lap va xac dinh
dugc ciu tric hoa hoc caa ba hop chit indole 1a
Indole-3-acetic acid (1), 3,3-(2,3-
dihydroxypropyl)diindole 2 va mot
cyclodipeptide la Cyclo-(Pro-Tyr) (3). Cac hop
chat nay déu thé hién hoat tinh khang vi sinh vat,
trong d6 hop chat 1 va 2 thé hién hoat tinh khang
ca vi khuan Gram duong, vi khuan Gram am va
nim voéi gia tri MIC 32-256 pg/mL. Két luan:
D3 phan 1ap dugc ba hop chit tir chang xa khuan
bién Streptomyces sp. MA20, cac hop chit nay
déu thé hién hoat tinh khang vi sinh vat.
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SUMMARY

CHEMICAL CONSTITUENTS OF THE
MARINE STREPTOMYCES SP. MA20
ISOLATED FROM THE SEDIMENT OF
HAIPHONG SEA

Objectives: To preliminary study the
chemical  constituents of the  marine
actinobacteria strain Streptomyces sp. MA20
isolated from Hai Phong sediment. Subjects: The
marine actinobacteria strain Streptomyces sp.
MA20 isolated from the sediment, which was
collected from Hai Phong sea in May 2017.
Method: Experimental methods in Biology and
Chemistry. Results: Analysis of the fermentation
broth of strain MAZ20 led to the isolation of three
compounds Indole-3-acetic acid (1), 3,3-(2,3-
dihydroxypropyl)diindole (2) and Cyclo-(Pro-
Tyr) (3). All isolated compounds exhibit the
antimicrobial activities, of which, compound 1
and 2 inhibit the growth of both Gram-negative
bacteria, Gram-positive bacteria and fungi with
MIC values of 32-256 pg/mL. Conclusions:
Studying the culture broth of Streptomyces sp.
MA20 strain led to the isolation of three
compounds, which all exhibit the inhibition
activities against a panel of clinical significance
micro-organisms.

Keywords: Indole-3-acetic acid, 3,3-(2,3-
dihydroxypropyl)diindole, Cyclo-(Pro-Tyr),
Streptomyces, marine actinobbacteria,
antimicrobial.



TAP CHi Y HOC VIET NAM TAP 503 - THANG 6 - SO DAC BIET - 2021

I. DAT VAN DE

Vi khuan bién dong vai tro quan trong, la
mot trong nhiing ngudn san xuat cac hop
chat c6 kha ning ung dung cao trong y sinh
hoc [1]. Trudc ddy, nghién ciu V& vi khuan
bién chua duoc chu trong do gap nhiéu kho
khan khi thu mau, gan déy, véi su tién bo vé
khoa hoc k¥ thuat gidp giai quyét van dé thu
mau, vi khuan bién da thu hat sy quan tam
cia nhiéu nhom nghién ctu [2]. Xa khuan
bién 14 mot trong nhitng ngudn cung cap
chinh cac hop chat thir cip, trong d6 cé téi
80% cac hop chat c6 ngudn géc tur chi
Streptomyces [3]. Cac hop chat tha cap nay
thé hién hoat tinh sinh hoc da dang [4] va
hau hét cac thuéc khang sinh c6 mat trén thi
truong hién nay c6 nguon gbc tir xa khuan
[5]. Xa khuan bién duoc du doan 1a ngudn
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COOH
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san xuat chinh cac hoat chat khang sinh
trong tuong lai.

Trong qué trinh nghién ctu tim kiém cac
hop chat c6 hoat tinh khéng sinh tir xa khuan
bién thudc ving bién thanh phé Hai Phong,
cin chiét EtOAc cua chang xa khuan
Streptomyces sp. MA20 thé hién hoat tinh
khéng vi sinh vat kiém dinh d6i véi ca vi
khuan gram duong (E. faecalis va S. aureus),
vi khuan gram am (E. coli, P. aeruginosa va
S. enterica) va nim (C. albicans) [6]. Bai béo
nay béo cdo két qua phan lap va xac dinh ciu
trdc hod hoc cua 3 hop chat (1-3) tir dich 1én
men chung MA20 (Hinh 1) va hoat tinh
khang vi sinh vat ddi véi 7 chung vi sinh vat
kiém dinh thir nghiém (Bang 1).

HO
3

Hinh 1: Cdu trdc cac hgp chdt phan Idp tie chiing xa khugn MA20

IIl. DOl TUONG VA PHU'O'NG PHAP NGHIEN CU'U

1. Pdi twgng nghién ctru

Péi tuong nghién cau 1a ching xa khuan
bién Streptomyces sp. MA20 phan lap tur
tram tich thu nhan & vang bién thanh phé
Hai Phong vao thang 5 nam 2017.

2. Thiét bi va hoa chit

Diém nong chay dugc do trén may MEL-
TEM 3.0 va phd khéi luong duge do trén
may sic ky long ghép khéi pho Agilent

series 1100, sa dung mode ESI tai phong
Téng Hop hiru co, Vién Hoa Sinh Bién, Vién
Han 1d&m Khoa hoc va Céng nghé Viét Nam.
Pho NMR duoc ghi trén may Bruker Avance
500 MHz v&i TMS lam chat noi chuan tai
Trung tim cic phuwong phap phd ung dung,
Vién Hoa hoc, Vién Han lam Khoa hoc va
Cong nghé Viét Nam. Sic ky 16p mong duoc
thyc hién trén ban mong silica gel Merck 60
Fasa. Sic ki cot duoc tién hanh vai silica gel
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cd hat 40-63um va Sephadex LH-20
(Aldrich). Dung mdi, hod chat dung trong
nghién ctru dugc mua cua hdng Merck va
Sigma-Aldrich.

3. Phuwong phap nghién ciru

Phuong phap 1én men chiing xa khuan
bién. Chang xa khuan Streptomyces sp.
MA20 trong diéu kién bao quan duwgc hoat
hoa va kiém tra do thuan chung bang cach
ciy ria trén dia thach moéi truong Al, bao
gom starch, yeast extract, peptone, mudi
bién, agar va nudc cat véi ty 1¢ twong ung la
50g,20g 1.0g,30.0g 15gval.0L,diéu
chinh pH 7.0, & nhiét d6 28 °C trong 7 ngay.
Céc khuan lac thuan ching dugc cay chuyén
vao 5 binh tam gidc chta 2000 mL moi
truong dinh dudng cao Al1*, bao gom starch:
10 g/L; yeast extract: 4 g/L; peptone: 2 g/L;
instant ocean salt: 30 g/L; CaCO3: 1 g/L;
Agar: 15 g/L; thém nuéc cat dén 1 L, pH 7.0,
thém 50 pupg/mL polymycin B va
cycloheximide dé &rc ché sy phét trién cua vi
khuan Gram &m va nam, nuéi lic trong 14
ngay & 28°C vai téc do lac 200 vong/pht.
Sau 14 ngay, dich trong cac binh nuéi ciy
duoc ly tdm, loc qua mang loc dé thu nhan
dich nuéi.

Phwong phap tao cin chiét va phan lap
cac hop chat thir cip

Cho tir tr 30 L dich nudi cua ching xa
khuan Streptomyces sp. MA20 thu nhan
dugc vao cot chira 5 kg amberlite da duoc
hoat hod ¢ nhiét d6 phong. Sau do, cot
amberlite duoc rira bang 10L nudc cit. Cot
amberlite cudi cung duoc rira giai bang dung
mdi MeOH (30L x 3 lan). Thu nhan dung
dich rira giai, loc va cat loai dung moiméi &
&p suat giam thu duoc 8,7g cin chiét MeOH.
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Can chiét MeOH (8,7g) duoc tién hanh
sic ky cot silica gel voi hé dung moi
CH>Cl2/MeOH gradient (0% - 70% MeOH
trong CH2Cl,) thu dugc 5 phan doan ki hi¢u
F1-F5. Phan doan F3 (1,81g) tiép tuc duoc
tién hanh sic ky cot véi hé dung moi
CH:Cly/acetone gradient (0% - 60% acetone
trong CH2Cly) thu dugc 6 phan doan Ky hiéu
F3.1-F3.6. Phan doan F3.3 (0,68g) dugc
phan tach bang sic ky cot sir dung hat nhoi
Sephadex LLH-20 véi 100% MeOH thu
duogc 9 phan doan nho. Phan doan nho F3.3.2
(0,12g) dugc tinh ché bang ban mong diéu
ché véi hdn hop dung mdi CH,Cly/acetone =
85/15 thu duoc hop chét 3 (9 mg). Phan doan
F4 (1,23g) duoc tién hanh sic ky cot vai hé
dung méi CH2Cl,/MeOH gradient (10% -
50% MeOH trong CH2Cl2) thu duoc 4 phéan
doan nho ky hiéu F4.1-F4.4. Phan doan F4.2
(0,25g) dwoc phan tach bang sic ky cot st
dung hat nhoi Sephadex LLH-20 véi hé dung
moi MeOH/nude = 9/1 thu dugc 1 (6 mg) va
2 (11 mg).

Phuong phap thir hoat tinh khang vi
sinh vt kiém dinh

Céc thtr nghiém vé hoat tinh khang vi sinh
vat kiém dinh duoc thuc hién trén cac chung
vi sinh vat thuan chang cung cdp bai trung
tam American Type Culture Collection —
ATCC, bao gom: ba chang vi khuan gram
am  (Escherichia  coli  ATCC25922,
Pseudomonas  aeruginosa ATCC27853,
Salmonella enterica ATCC13076), ba chung
vi khuan gram duong (Enterococcus faecalis
ATCC29212, Staphylococcus aureus
ATCC25923, Bacillus cereus ATCC13245)
va mot chang nam Candida albicans
ATCC10231. Dung dich thu nghiém dugc
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chuan bi bang cach pha lodng néi tiép céac
hop chit thir nghiém Dimethyl sulfoxide
(DMSO), Streptomycin va Cycloheximide
dugc st dung lam d6i chimg duong, ddi
ching am la moi truong nudi cé thém luong
DMSO tuong wng. Thu nghiém xac dinh
nong do wc ché téi thiéu (Minimum
Inhibition Concentration - MIC (ug/mL) -
nong d6 thap nhat e ché hoan toan sy phat
trién caa chung vi sinh vat thir nghiém) duoc
duoc thuc hién trén dia 96 giéng theo
phuong phap cua Hadacek [7]. Dia thu
nghiém dugc 0 ¢ 37 °C trong 24 gio, sau do
d6 hap thy anh sang (OD) dugc do & 610 nm
bang may quang pho Biotek va s liéu duogc
xt ly bang phan mém GraphPadPrism Data.

Ill. KET QUA NGHIEN CU'U

3.1 Pic diém hoa ly ciia 3 hop chit
phin lip tir ching xa khuan bién
Streptomyeces sp. MA20

Hop chat Indole-3-acetic acid (1)

Hop chat Indole-3-acetic acid: Chét ran
mau hong nhat, diém néng chay 168 - 170
°C, d6 quay cuc [a]o® - 72° (c 0,42; CDCl3).
Dir ligu phd: ESI-MS: m/z 176,1 [M+H]".
IH-NMR (500 MHz, CDsOD): & (ppm)
3,75 (2H, s, CHy); 7,03 (1H, dt, J=1,5; 8,0
Hz, H-5); 7,11 (1H, dt, J=1,5; 8,0 Hz, H-6);
7,18 (1H, s, H-2); 7,35 (1H, d, J=8,0 Hz, H-
7); 7,56 (1H,d, J=8,0 Hz, H-4). 3C-NMR
(125 MHz, DMSO-ds): 8C (ppm) 33,0
(CH2); 110,0 (C-3); 111,0 (C-7); 117,9 (C-
5); 118,8 (C-4); 120,6 (C-6); 123,4 (C-2);
127,6 (C-3a); 136,0 (C-7a); 174,0 (COOH).

Hop chit 3,3-(2,3-dihydroxypropyl)
diindole (2)
Hop chat  3,3-(2,3-dihydroxypropyl)

diindole: Chat ran mau tring, do quay cuc
[a]o®® - 129° (c 0,17; CDCls). Dit liéu phé:
ESI-MS: m/z 307,2 [M+H]*. H-NMR (500
MHz, CDsOD): n (ppm) 3,54 (1H, dd,
J=7,5; 11,5 Hz, Ha-3); 3,64 (1H, dd, J=7,5;
11,5 Hz, Hv-3); 4,52 (1H, m, H-2); 4,72 (1H,
d, J=7,0 Hz, H-1); 7,03-7,07 (2H, m, H-6’,
H-6”); 7,16 (1H, s, H-2"); 7,31-7,33 (3H, H-
4’, H-4”, H-2"); 7,57-7,59 (2H, H-7’, H-7”).
BC-NMR (125 MHz, CD:OD): &c (ppm)
37,0 (C-1): 65,4 (C-2): 74,8 (C-3): 111,17-
111,23 (C-4’, C-4”); 115,5-116,9 (C-3°, C-
37, 119,3-119,7  (C-6°,C-6",C-7",C-7");
122,2-122,8 (C-2’,C-2”,C-5°,C-57); 126,9-
127,4 (C-3’a, C-3"a); 136,3-136,4 (C-7"a, C-
77a).

Hop chat Cyclo-(Pro-Tyr) (3)

Hop chat Cyclo-(Pro-Tyr): Chét ran mau
tring. Dt liéu phd: ESI-MS: m/z 261,2
[M+HT*, 'H-NMR (400 MHz, CDsOD):
(ppm) 1,25 (1H, m, He-4); 1,81 (2H, m, Hyp-4,
Ha-5); 2,13 (1H, m, Hp-5); 3,07 (2H, m, H-
10); 3,39 (1H, m, Hs-3); 3,57 (1H, m, Hy-3);
4,07 (1H, m, H-6); 4,38 (1H, m, H-9); 6,73
(2H, d, J=85 Hz, H-2, 6); 7,05 (2H, d,
J=8.5 Hz, H-3’, H-5"). ®*C-NMR (100 MHz,
CD30D): 8¢ (ppm) 21,3 (C-4): 28,0 (C-5):
36,3 (C-10): 44,5 (C-3); 56,5 (C-9); 58,7 (C-
6); 126,4 (C-17); 130,7 (C-2°, C-6); 114,8
(C-3°, C-5°); 1563 (C-4"); 1656 (C=0);
169,4 (C=0).

3.2 Hoat tinh sinh hoc ciia cac hop chit
phan lap dwoc

Cac hop chat 1-3 duoc thua hoat tinh
khang vi sinh vat kiém dinh theo phuong
phap da mo ta. Két qua thtr hoat tinh cua cac
hop chét nay dugc thé hién & Bang 1.
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Bdng 1: Két qud thi# hogt tinh khang vi sinh vt kiém dinh ciia hep chdt 1-3 phan ldp ti
chiing xa khudn bién Streptomyces sp. MA20.

MIC (pg/mL)
Hop Vi khuan Gram dwong Vi khuan Gram am Nam
chat E. S. B. . P, S, C.
faecalis | aureus | cereus E. coli aeruginosa | enterica | albicans

1 64 128 256 - 128 256 128

2 32 128 - - - 128 128

3 128 128 - - - - -

S 256 256 128 32 256 128

C 32

S: Streptomycine; C: Cyclohexamide; -: > 256 pg/mL

IV. BAN LUAN

Hop chét 1 dugc phan lap dudi dang chat
rin mau hong nhat, diém néng chay 168-
170°C, do quay cuc [a]o® - 72° (c 0,42;
CDCls). Phé khdi ESI-MS xuét hién céc tin
hiéu & m/z 176,07 [M+H]*. Phé 'H-NMR
cua hop chat 1 ¢ ving aromatic xuat hién céc
tin hiéu 5 proton vong thom,d6 la o 7,03
(1H, dt, J=1,5; 8,0 Hz, H-5); 7,11 (1H, dt,
J=1,5; 8,0 Hz, H-6); 7,18 (1H, s, H-2); 7,35
(1H, d, J=8,0 Hz, H-7); 7,56 (1H,d, J=8,0
Hz, H-4). Bdng thoi, & viing trudng cao xuat
hién tin hiéu singlet cua 2 proton ¢ d13,48.
Phé *C-NMR va DEPT cua hop chét 1 cho
biét phan tir ¢c6 10 nguyén tir cacbon bao
gom: 5 nhém methine thugc ving aromatic ¢
dc 111,0; 117,9; 118,8; 120,6; 123,4; 3
cacbon bac 4 ciling thudc vung aromatic ¢ oc
110,0; 127,6 ;136,0; 1 nhém carbonyl & &c
174,0 va 1 nhém methylene ¢ 6c 33,0. Phan
tich phé HMBC cho thdy tin hiéu singlet caa
nhém methylene & on 3,48 Mot mat c6 twong
tdc voi C-2 (6c123,4); C-3 (6c110,0) cua
nhan indol, mat khac lai c6 twong tac voi
nhoém carbonyl (6¢174,0). Tu nhiing phén
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tich trén pho NMR, MS két hop so sanh voi
tai lieu tham khao [8] cho phép xac dinh
duoc hop chit 1 1a indole-3-acetic acid.

Hop chét 2 dugc phan lap dudi dang chat
ran mau trang, do quay cuc [a]p®® - 129° (c
0,17; CDCls). Phd khéi ESI-MS cho pic ion
gia phan tir & m/z 307,2 [M+H]*. Trén pho
proton, & vlng aromatic xuat hién céc tin
hiéu twong (ng véi 2 nhén indol & 8w 7,06
(2H, m, H-6’, H-6"); 7,15-7,26 (4H, m, H-5",
H-5”, H-2°, H-2”); 7,26-7,37 (2H, H-4’, H-
4”); 7,63-7,69 (2H, H-7°, H-7). Két hop pho
IH- NMR véi ¥C-NMR va DEPT cho biét
phén tir con ¢6 1 nhdm metin ¢ (6w 4,76; dc
37,0), 1 nhém oximetin & (61 4,56; dc 65,4)
va 1 nhém oximetylen ¢ (61 3,66 va 3,76; d¢c
74,8). Phan tich pho6 COSY nhan thay hop
chat 2 ¢6 2 hé twong tac spin. Hé thir nhat 1a
& viing aromatic cia nhan indol bat dau tir H-
4’ (8n 8,34) qua H-5°, H-6" (8w 7,33-7,46) va
két thic & H-7" (8n 7,45). Hé spin thtr 2 bit
dau tir H-1 (8w 4,76) qua H-2 (81 4,56) dén 2
proton thugc nhdm oximetylen ¢ (61 3,66 va
3,76) thé hién tuong tac lién ké gitra 2 nhém
CHs va nhém oximetin. Trén phé HMBC,
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proton thuoc nhém metin ¢ én 4,76 c6 tuong
tac ddng thoi voi cac nguyén tir cacbon thudc
2 nhén indol ¢ 6c 115,5; 116,9; 126,9, 127,4
chung to ¢6 su gan két gitra C-1 cua hé spin
thar 2 voi ca 2 nhén indol ¢ C-3° va C-3” cua
nhan indol. Trén phé HMBC, proton thudc
nhom methine & 61 4,72 (H-1) c6 tuong tac
ddng thoi vai cac nguyén tir cachon thugc 2
nhan indol ¢ oc 115,5; 116,9; 126,9, 127,4
chung to ¢6 su gan két gitra C-1 cua hé spin
thir 2 véi ca 2 nhan indol ¢ C-3” va C-3”. T
nhitng phan tich trén két hop véi so sanh Vi
tai liéu tham khao [9] cho phép xac dinh
dugc  hop chit 2 la  3,3-(2,3-
dihydroxypropyl)diindole.

Hop chét 3 chat ran mau tring; Pho khoi
ESI-MS cho pic ion gia phan tr ém/z 261,2
[M+H]*. Phé 'H-NMR thdy xuat hién tin
hiéu cua 4 proton cua 1 hé vong thom A2B>
& 81 6,73 (2H, d, J=8.5 Hz, H-2’, H-6"); 7,05
(2H, d, J=8.5 Hz, H-3°, H-5), cung vdi tin
hiéucua 10 proton vung aliphatic & on tir
1,25 - 4,38. Phan tich pho *C-NMR va
DEPT thay xuét hién tin hiéu caa 14 nguyén
tor cacbon, trong d6 c6 6 cacbon thom cua
nhan benzen bi thé para (8c126,4 (C-1°);
130,7 (C-2’, C-6°); 114,8 (C-3’, C-57); 156,3
(C-4%)), 4 nhém methylene lai hoa sp? & &c
21,3 (C-4); 28,0 (C-5); 36,3 (C-10); 44,5 (C-
3), 2 carbonyl ¢ &c 165,6 (C=0); 169,4
(C=0), 2 nhdm methined ¢ 56,5 (C-9); 58,7
(C-6). Dua vao do chuyén dich héa hda hoc
du doan 2 nhém methine nay s& lién két voi
1 di té. Tir viéc phan tich phdé 1D NMR cho
thiy hop chat 3 ¢d cau trdc 1a khung proline
va so sanh voi tai ligu tham khao [10] cho
phép xac dinh chét 3 1a Cyclo-(Pro-Tyr).

Ba hop chat 1 - 3 da duoc thu hoat tinh
khéng vi sinh vat kiém dinh ddi voi 7 ching
vi sinh vat kiém dinh. Két qua cho thay ca ba
hop chat déu thé hién hoat tinh. Trong d6
hop chat 1 thé hién hoat tinh khang 6/7
chang vi sinh vat kiém dinh thir nghiém la 3
chung vi khuan Gram duong (E. Faecalis, S.
Aureus, B. cereus ), 2 chang vi khuan Gram
am (P. Aeruginosa, S. enterica) va chung
Nam Candida albicans véi gia tri MIC lan
luot 14 64, 128, 256, 128, 256 va 128 ug/ml .
Hai hop chat 1 va 2 thé hién hoat tinh tét
nhat d6i v&i chung Enterococcus faecalis Voi
gia tri MIC lan luot 1 32, 64 pg/ml tét hon
chimg duong Streptomycin. Ngoai ra, hop
chat 2 con thé hién hoat tinh ddi véi chung
Gram am S. Enterica va chiang nim C.
albicans voi gia tri MIC bang 128 pug/ml. Két
qua thir nghiém hoat tinh sinh hoc cho thay
tiém nang san xuat cac hop chat khang sinh
ctia xa khuan bién thanh phé Hai Phong.

V. KET LUAN

Nghién cau dich nudi ciy chiing xa khuan
bién Streptomyces sp. MA20 phan lap tur
tram tich bién thanh phé Hai Phong, da phan
lap va xac dinh duoc cau tric cua ba hop
chat, gom hai hop chét indole 1a Indole-3-
acetic acid (1), 3,3-(2,3-dihydroxypropyl)
diindole (2) va mét cyclodipeptide la Cyclo-
(Pro-Tyr) (3). Céc hop chit nay déu thé hién
hoat tinh khang vi sinh vat kiém dinh trong
d6, hop chat 1 va 2 khang ca vi khuan Gram
am, Gram duong va nam véi gi tri MIC 32-
256 pg/mL. Két qua thu nhan dwoc khang
dinh tiém nang san sinh cac hop chit thir cap
c6 hoat tinh sinh hoc cua xa khuan bién
thanh phé Hai Phong.
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