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Linh vie ky thuit dwoc dé cip
Sang ché thudc linh vyc tim kiém cac hop chét c¢6 ngudn gdc tir thién nhién c6 tac

dung khéng khuan. Cu thé, sang ché dé cap dén hop chét alkaloit ¢6 cong thirc (I):

28

D.
va phuong phép phén 18p hop chét nay tir vi nAm Aspergillus fumigatus M580 c6 ngudn

gbc tir loai hai sdm Colochirus quadrangularis Troschel, 1846.

Tinh trang k§ thuit ciia sang ché

Bién va dai duong thé gi6i chiém 71% dién tich trai d4t, 1a ngudn tai nguyén vo
cung dang quy do & d6 c6 t6i 34 trong sé 36 nganh sinh vat trén trai dAt sinh sdng, véi
hon 300.000 loai dong thyc vat nhu rong bién, rudt khoang, réu bin, than mém, cac loai
vi khuén bién, v.v. Ngoai vai trd to 16n trong nganh cdng nghiép thuc phdm, nhitng san
phdm ctia dai dwong ciing dang budc dau dugc nghién clru va st dung trong nganh cong
nghiép duge. Trong nhiéu nim gén day, véi su hd tro ctia cac k¥ thudt tién tién, cac chét
c6 hoat tinh sinh hoc tir thién nhién d4 dan din dugc phén 14p, xé4c dinh cAu tric, mo ta rd
dc diém cua hop chét, dénh gi4 hoat tinh sinh hoc, nghién ctru tién 14m sang va nghién
ctru 1am sang. RAt nhidu thudc méi c6 ngudn gbc sinh vat bién da cé mat trén thi trudng
do cac hang dugc 16n trén thé gidi cung cép.

Viét Nam nim & ven bd bién Dong véi hon 3.260 km chidu dai bo bién chay doc
tir Bic vao Nam, hang nghin hon dao ven bién, dic biét c6 hai quin dao Trudng Sa va
Hoéng Sa ndm gitta bién Dong. Didu kién dia ly d6 da dem lai nhiéu thuén loi, tiém ning
vé ngudn tai nguyén thién nhién phong pht cho d4t nuéc, tao nén hé sinh vét bién vo

cung phong pht, ddi dao ca vé trit lugng v thanh phan loai véi 12.000 loai bao gdm 2.038
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loai c4, 6.000 loai dong vat ddy, 635 loai rong bién va hang ngan loai dong thuc vét phi
du, v.v. Tuy viy & Viét Nam, trong khoang 30 nim trd lai dy, ngudn tai nguyén phong
phti ndy méi bit ddu thu hut dugc sy quan tAm cta cac nha khoa hoc. Trong sb céc loai
dong thyc vat bién di dugc nghién ctru, nhidu hop chit duoc phén 1ap thé hién hoat tinh
sinh hoc cao va dang quy nhu hoat tinh gy doc t& bao, hoat tinh e ché cac dong té bao
ung thu thir nghiém, hoat tinh chéng oxy héa, khang viém, khang khudn, v.v. Do d6, viéc
diéu tra, nghién ctru v& vi ndm Aspergillus fumigatus M580 c6 ngudn gdc tir loai hai sim
Colochirus quadrangularis Troschel, 1846, dic biét 13 phét hién ra cac hop chét alkaloit
méi tir vi nAm Aspergillus fitmigatus M580 sé& c6 ¥ nghia khoa hoc va thuc tién cao. Vi
vdy, s& gép phan tich cuc vao viéc khai thac va sit dung mot cach hop 1y ngudn tai

nguyén thi€n nhién cta dat nude.

Ban chit ky thuit ciia sang ché
Vian d k¥ thuat cin duoc giai quyét

Muc dich ctia sang ché 1a tim kiém cac hop chit méi c6 phd hoat tinh rong tir
ngudn tai nguyén bién. Cu thé hon, muc dich ctia sang ché 1a @& xuit hop chét alkaloit c6
tac dung khéng khuin va phuong phép phan l4p hop chét nay tir vi ndm Aspergillus
fumigatus M580 c6 ngudn gbc tir loai hai saim Colochirus quadrangularis Troschel, 1846
Céch thuc giai quyét vn dé.

bé dat duoc muc dich néu trén, theo mdt khia canh, sang ché dé xuit hop chét
alkaloit ma 1a  (55,85,9R)-8-benzoyl-2-((1S,2S,Z)-1,2-dihydroxyhex-3-en-1-yl)-9-
hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4]non-2-en-4,6-dion
c6 cong thic (I):

15

@
Theo mdt khia canh khac, sang ché con d& xuét phuong phap phan 1ap hop chét c6

cong thirc (I) trén day tir vi nAm Aspergillus fumigatus M580 c¢6 ngudn gdc tir loai hai

sam Colochirus quadrangularis Troschel, 1846, phuwong phap nay bao gém cac budc:
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i) thu gom mau hai sdém Colochirus quadrangularis Troschel, 1846 vao trong éng vo
tring, bdo quan trén d4 va sir dung dé phén 1ap vi nim trong vong 24h;

ii) phan 1ap va x4c dinh ching ndm ma 14 chung vi ndm Aspergillus fumigatus M580
bang céch st dung phén tich trinh ty gen 18S rRNA va bao quéan & -80 °C;

iii) 1én men sinh khdi dang 1éng ching M580, trong do:

chuin bj méi trudng PDA (Potato Dextrose Agar) long va PDA rén bang cach can,
dong chinh x4c timg thanh phin nguyén vat liéu, héa chit, khudy tan va didu chinh
pH =7, trong d6 m6i truong PDA 16ng va PDA rin bao gdm céc thanh phan sau day:

MGoi treomg PDA Iéng M&bi trwong PDA rin
Tinh bét khoai tay 1581g Tinh bt khoai tay 3g
Puodng dextroza 1054¢ Duong dextroza 2g
Mubi bién nhén tao 1581g | Mubi bién nhan tao 3g
Nudc cat 47,8L Aga 800g
Nude cat 0,1L

r6t moi trudng PDA rén vao dia petri chira 15 mL mdi trudng dé kiém tra do thuin khiét
va hoat hda cua chiing;

rét méi trudmg PDA long 14n lugt vio binh tam gidc c6 thé tich 250 mL chtra 50 mL moi
truong d nhan gidng cép 1, binh tam gidc c6 thé tich 5L chira 2,51 méi truong dé nhan
giéng cép 2 va 20 binh tam gidc ¢6 thé tich 5L c6 chita 2,5L mdi trudong dé nudi luong
16m, céc binh chira mdi trudng sau khi chudn bi dugc khtr tring & 121°C trong 30 phit;
liy 6ng giit ching vi nAm Aspergillus fumigatus M580 bao quan & -80 °C dem ra dong tir
tlr trén d4, sau d6 cdy chdm trén dia petri chira 15 mL méi trudng PDA dic, nuéi tinh &
nhiét d6 28°C trong 7 ngay;

tir dia petri tién hanh nhan gidng cip 1 bing cach cdy 1 khuén lac vao binh tam giac thé
tich 250mL chtta 50 mL méi trudng PDA 1éng, sau d6 nudi lic véi tbe d6 100 vong/phit
& nhiét do 28°C trong 10 ngay dé thu duoc dich nhén gibéng cép 1;

tir dich nhén giéng cp 1 tién hanh nhan giéng cip 2 bing cich bd sung dich nhan gidng
cép 1 vao binh tam gi4c chira 2,5L mdi trudng PDA 16ng theo ty 18 1:50 (theo thé tich)
va nuodi lic véi tbe d6 100 vong/phut & nhiét d6 28°C trong 10 ngay;

tién hanh 1én men lugng 16n & trang thi 1ong bing cach bd sung dich nhén giéng cAp 2

vao 20 binh tam gidc c6 chtta 2,5L mdi trudong PDA long da chudn bi sin theo ty 16 thé
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tich 1:50, nudi & nhiét d6 28 °C, lic 100 vong/phit trong 14 ngay dé thu dugc san phim
nuéce 1én men ctia ching vi ndm Aspergillus fumigatus M580;
iv) chiét san phdm nuéc 16n men vé6i etyl axetat (5 x 40 L), dich chiét etyl axetat duoc
tién hanh loai bo dung mdi dudi ap sut giam dé thu duoc cin chiét etyl axetat;
v) tién hanh phan tich cin chiét etyl axetat trén cot séc ky v6i chit hip phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuét Merck) véi hén hop dung
mdi rira gidi ting dan ndng d6 axeton trong n-hexan (40/1, 20/1, 10/1, 5/1, 1/1) thu
duoc nim phan doan, 14n luot ky hiéu 1a ML1A - ML1E;
vi) tién hanh phan tach sic ky phan doan ML1C dugc trén cot sic ky voi chdt hip
phu la pha dao (loai RP-18, c& hat 30 - 50 um, hing san xuét Fuji silysia Chemical
Ltd.), v6i hdn hop dung méi rira gidi axeton/nudc cat ty 18 1/1 vé thé tich, thu duoc
ndm phan doan nhé hon, 14n luot ky hiéu 1a ML1C1 - ML1C5; va |
vii) phan tach hop chit (55,8S,9R)-8-benzoyl-2-((1S,2S,Z)-1,2-dihydroxyhex-3-en-1-
y1)-9-hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4non-2-en-
4,6-dion c6 cong thirc (I) & dang bot vo dinh hinh tir phan doan ML1C3 béng céch st
dung hé thdng sic ky long higu ning cao HPLC v&i c6t J’s sphere H-80 (250 x 20
mm), diéu kién dung moi axetonitril 40% trong nuéc.
Hiégu qua c6 loi cia sang ché
Sang ché, trén co s& dd nghién ctru thanh phin héa hoc cta vi nAm Aspergillus
fumigatus M580 c6 ngudn gbc tir loai hai sam Colochirus quadrangularis Troschel, 1846
va phén 1ap thanh cong hop chat alkaloit tir loai nay, d& xuét hop chit c6 cAu truc héa
hoc méi, cu thé 14 hop chét (55,8S,9R)-8-benzoyl-2-((15,2S,Z)-1,2-dihydroxyhex-3-en-1-
y1)-9-hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[ 4.4 non-2-en-4,6-
dion. P4y 12 mdt phét hién hoan toan méi, hop chit nay thudc 16p chit alkaloit va chua
dugc phét hién tir trudc dén nay trén thé giéi. Hop chit nay cling duoc danh gia tac dung
khéng khun d6i véi ching Enterococcus faecalis va ndm men Candida albicans va s&
dwoc mo ta mét cach chi tiét hon sau day.
MG ta chi tiét sing chd
Sau ddy, sang ché con dugc mo ta thong qua cac phuong 4n cu thé minh hoa va
md ta chi tiét hon nita cho sing ché. Ngoai ra, cin phai hiéu ring, cic phuong 4n cu thé
sau day dugc md ta chi v6i muc dich minh hoa cho sang ché va sang ché khong chi gioi

han & céc phuong 4n cu thé nay. RS rang 13, ngudi c6 hiéu biét trung binh trong linh vuc
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ndy, trén co s& céc ndi dung mo ta trong ban mo ta ndy, c6 thé thuc hién cac phuong an
tuong duong ma khong ndm ngoai pham vi ctia sang ché nhu duoc mé ta trong yéu ciu
bao ho kém theo sau day.

Trong ban md ta ndy, cac gia tri s6 nén dugc hiéu 1a bao gdm ca nghia “khoang”,
cu thé 14 chi chinh gié tri s6 d6 cling nhu cAc gid tri s6 ndm trong khoang + 10%, tt hon
13 + 5%, va tot nhat 13 0% ciia gié tri s6 do.

Ngoai ra, trong ban m6 ta nay, miu hai sim Colochirus quadrangularis Troschel,
1846 duoc thu tai ddo C6 T6-Thanh Lan, Viét Nam vao ngay 19 thang 8 nam 2019 & d6
sdu 14m, toa 46 dia 1y 21°02'23"-107°45'40".

Vé co ban, dé phan 14p hop chét theo sang ché, mAu hai sim dwoc thu trong éng
v trung Falcon 50 mL, bdo quan trén d4 va sir dung dé phan 14p vi ndm trong vong 24h.
Ching M580 dugc phén 1ap tir mau hai sdm trén va duoc xac dinh 13 vi ndm Aspergillus
fumigatus M580 bing cach sir dung phan tich trinh tr gen 18S rRNA. Ching vi nim bién
nay da dugc ding ky trén Ngan hang gen qudc té véi ma s MW015802 va duoc luwu gitr
tai Trudng Dai hoc Y Duoc Hai Phong va Vién Héa sinh bién — Vién Han 14m Khoa hoc
va Cong nghé Viét Nam & nhiét do -80 °C. Qua4 trinh 1én men dugc u & 28 °C va thu san
phim 1én men dugc vao ngdy thi 14. Cu thé, qua trinh 1én men sinh khéi dang long
chiing M580 duoc tién hanh nhu sau:

chudn bj méi trudong PDA (Potato Dextroza Agar) long va PDA rén bing cach
cin, dong chinh x4c timg thanh phan nguyén vat liéu, héa chét, khudy tan va diéu chinh
pH =7, trong 6 mdi trudng PDA 1éng va PDA rén bao gém céc thanh phin sau day:

Méi truong PDA 16ng M&bi trweong PDA rin
Tinh b6t khoai tay 1581¢g Tinh bt khoai tay 3g
Duodng dextroza 1054g DPuodng dextroza 2g
Mudi bién nhan tao 1581g Mubi bién nhén tao 3g
Nudc cét 47,8L Aga | 800g
Nudc cat 0,1L

rét moi trudng PDA rén vao dia petri chita 15 mL moi truong dé kiém tra d6
thuan khiét va hoat hoa cta ching;

16t moi trudng PDA 16ng 1an luot vao binh tam gidc c6 thé tich 250 mL chira 50
mL moéi trudng dé nhan gidng cép 1, binh tam gidc c6 thé tich 5L chira 2,5L méi trudng
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dé nhan gidng cip 2 va 20 binh tam gic c6 thé tich 5L c¢6 chira 2,5L méi trudng dé nudi
lugng 16n, c4c binh chira mdi truong sau khi chuén bi dwoc khir tring & 121°C trong 30
phut;

liy 6ng giit ching vi ndm Aspergillus fumigatus M580 bao quan & -80 °C dem rd
déng tir tir trén d4, sau d6 cAy chim trén dia petri chira 15 mL mdi trudng PDA dic, nudi
tinh ¢ nhiét d6 28°C trong 7 ngay;

tir dia petri tién hanh nhan giéng cip 1 bing cich cdy 1 khudn lac vao binh tam
gidc thé tich 250mL chira 50 mL mdi truong PDA 16ng, sau d6 nudi lic véi tde dd 100
vong/phiit & nhiét d 28°C trong 10 ngay dé thu duoc dich nhan gidng cip 1;

tir dich nhan gidng cip 1 tién hanh nhan giéng cip 2 bing cach bd sung dich nhan
giéng cdp 1 vao binh tam gidc chira 2,5L méi trudng PDA 1ong theo ty 18 1:50 (theo thé
tich) va nudi lic véi tbe o 100 vong/phit & nhiét d6 28°C trong 10 ngay;

tién hanh lén men lwong 16n & trang thai 16ng bing cach bd sung dich nhén giéng
c4p 2 vao 20 binh tam gidc c6 chira 2,5L mdi trudng PDA léng da chudn bi sin theo ty 18
thé tich 1:50, nuéi & nhiét 4o 28 °C, lic 100 vong/phut trong 14 ngay dé thu duoc san
phédm nudc 1én men ctia ching vi ndm Aspergillus fumigatus M580.

San phdm nuéc 1én men trén day (50 L) duoc chiét véi etyl axetat. Dich chiét etyl
axetat ndy dugc tién hanh phan l4p va xc dinh cAu tric hoa hoc theo cac phuong phap
md ta dudi day: Sic ky 16p mong (TLC) duge thyc hién trén ban mong trang sin (loai
DC-Alufolien 60 F254 (Merck 1,05715) hoic RP18 F254s (Merck)). Phét hién chét bang
deén tr ngoai & hai budc séng 254 nm va 365 nm hodc ding thubc thir 13 dung dich
H,S0,4 10% dugc phun déu 1én ban mong, sy khé rdi ho néng tir tir dén khi hién mau.
Séc ky cot dugc tién hanh véi chét hip phy 14 silica gel hoic pha déo. Silica gel ¢6 c& hat
1a 40-63 pm (230-400 mesh, Merck). Pha dao RP-18 (30 - 50 pum, Fuji silysia Chemical
Ltd). Phd cong hudng tir hat nhan (NMR) dugc do trén may Bruker AM500 FT NMR.
Phé khdi lwong phan gidi cao dugc do trén may Agilent 6530 Accurate-Mass Q-TOF
LC/MS.

Hop cht alkaloit theo sdng ché
Theo mot khia canh, séng ché dé xut hop chit alkaloit c6 cong thirc (I):
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Hop chit alkaloit trén dy theo sang ché 13 cac hop chét cé ciu tric héa hoc méi.
Céc thong sd héa 1y clia cac hop chit nay nhu sau:

Hop chit nay c6 danh phap tiéng Anh 1a: (55,8S,9R)-8-benzoyl-2-((1S,2S,7)-1,2-
dihydroxyhex-3-en-1-yl)-9-hydroxy-8-methoxy-3-methyl-7-(2-phenylacetyl)-1-oxa-7-
azaspiro[4.4|non-2-ene-4,6-dione cé cdng thic (I).

+ Cong thirc phén tir: C30H3;NOy;

+ Khéi lwong phan tir: M = 549;

Céc thong s6 vit ly:

+ Chét b6t vo dinh hinh mau tring;

+ Do quay cuc [a]p> —32,8° (¢ 0,1, CHCLy);

+ Phd khdi lwong phan giai cao HR-MS-ESI tai m/z 584.1666 [M+>"CIJ, tinh to4n
ly thuyét cho cong thirc [C30H3;NOCl]", 584,1693.

Phuong phdp phén 1dp theo sdng ché

Theo khia canh thir khéc, sang ché d& xuit phuong phdp phén 1ap hop chét
alkaloit trén day tir vi nim Aspergillus fumigatus M580 c6 ngudn gbc tir loai hai sm
Colochirus quadrangularis Troschel, 1846, phuong phap niy bao gdm céc budec:

i) thu gom mAu hai sam Colochirus quadrangularis Troschel, 1846 vao trong dng vo

tring, bao quan trén d4 va sir dung dé phan l4p vi nim trong vong 24h;

ii) phan 14p va xé4c dinh ching nAm ma 13 ching vi ndm Aspergillus fumigatus M580

bang céach str dung phan tich trinh tr gen 18S rRNA va bao quan & -80 °C;

iii) 1én men sinh khéi dang long ching M580, trong d6:
chudn bi méi trudng thach khoai tiy dextroza (Potato Dextroza Agar — PDA)
16ng va PDA rin bing cach cén, dong chinh x4c timg thanh phin nguyén vét
lidu, hoa chét, khudy tan va didu chinh pH =7, trong d6 mdi truong PDA 1éng
va PDA rén bao gdm céc thanh phan sau day:
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Mbéi truong PDA léng M&bi trudng PDA rin
Tinh b6t khoai tiy 33g Tinh bt khoai tdy 1500g
Puodng dextroza 22g Duong dextroza 1000g
Mubi bién nhan tao 33g Mubi bién nhan tao 1500g
Nude cat 1,121 Aga 800g
Nude cit 452L

rét moi truong PDA rin vao dia petri chita 15 mL moi truong dé kiém tra d6
thudn khiét va hoat hoa cua chung;
16t moi trudng PDA 16ng 1an lugt vao binh tam gidc c¢6 thé tich 250 mL chira
50 mL mdi trudong dé nhan gidng cip 1, binh tam gidc ¢ thé tich 5L chira
2,5L méi truong d& nhan gidng cép 2 va 20 binh tam gidc c6 thé tich 5L c6
chtra 2,5L méi truong dé nuoi luong 16n, céc binh chira mdi truong sau khi
chuin bi duoc khir tring & 121°C trong 30 phut;
14y bng giit ching vi ndm Aspergillus fumigatus M580 bao quan & -80 °C dem
rd dong tir tir trén d4, sau d6 cdy chim trén dia petri chira 15 mL mdi truong
PDA dic, nudi tinh & nhiét d6 28°C trong 7 ngay;
tir dia petri tién hanh nhan gidng cip 1 bang cach ciy 1 khuén lac vao binh tam
gic thé tich 250mL chira 50 mL mdi trudng PDA 16ng, sau dé nuéi lic voi tbe
d6 100 vong/phit & nhiét do 28°C trong 10 ngay dé thu duoc dich nhén gidng
cip 1;
tir dich nhan gidng cdp 1 tién hanh nhan giéng cip 2 bing cich bd sung dich
nhan gidng cp 1 vao binh tam gi4c chtra 2,51 mdi trudong PDA 16ng theo ty 18
1:50 (theo thé tich) va nuéi lic véi tdc d6 100 vong/phit & nhiét d6 28°C trong
10 ngay; |
tién hanh 1én men lugng 16n & trang thai 1ong bang cach bd sung dich nhin
gidng cAp 2 vao 20 binh tam gidc ¢6 chira 2,5L méi trudong PDA 1ong da chudn
bi sin theo ty 18 thé tich 1:50, nudi & nhiét d6 28 °C, lic 100 vong/phut trong
14 ngay d thu duoc san phidm nudc 1én men cta ching vi ndm Aspergillus
Sfumigatus M580;

iv) chiét san phdm nuéc 1én men véi etyl axetat (5 x 40 L), dich chiét etyl axetat dugc

tién hanh loai bd dung mdi dudi ap sut giam dé thu duoc cin chiét etyl axetat;
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v) tién hanh phan tach cin chiét etyl axetat trén c6t sic ky vé6i chit hip phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xut Merck) voi hdn hop dung
mbi rira giai ting dan ndng d¢ axeton trong n-hexan (40/1, 20/1, 10/1, 5/1, 1/1) thu
dugc nam phan doan, 1an luot ky hiéu la ML 1A - ML1E;
vi) tién hanh phan tach sic ky phan doan ML1C dugc trén cot sic ky v6i chét hip
phu 13 pha dao (loai RP-18, c¢& hat 30 - 50 pm, hing san xuit Fuji silysia Chemical
Ltd.), v6i hdn hop dung moi rira giai axeton/nuéde cit ty 18 1/1 vé thé tich, thu duogc
nim phan doan nho hon, 14n luot ky hiéu 1a ML1C1 - ML1C5; va
vii) phan tach hop chét (5S,85,9R)-8-benzoyl-2-((1S,25,Z)-1,2-dihydroxyhex-3-en-1-
y1)-9-hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4]non-2-en-
4,6-dion c6 cong thirc (I) & dang bot v6 dinh hinh tir phan doan ML1C3 bing cach sir
dung hé théng sic ky long hiéu ning cao HPLC véi cot J’s sphere H-80 (250 x 20
mm), diéu kién dung méi axetonitril 40% trong nuéc.
Vi du thue hién sdng ché
Vi du 1: Phan 1ap hop chét alkaloit tir vi nAm Aspergillus fumigatus M580 c6 ngudn gbc
tir loai hai sdm Colochirus quadrangularis Troschel, 1846
MAu hai sam Colochirus quadrangularis Troschel, 1846 duoc thu tai dao Co To-
Thanh Lan, Viét Nam vao ngay 19 thang 8 nam 2019 & d6 sdu 14m, toa d6 dia ly
21°02'23"-107°45'40". Mﬁu_du:cyc thu trong 6ng vo tring Falcon 50 mL, bao quén trén da
va st dung dé phéan 1ap vi nim trong vong 24h. Ching M580 dugc phéan 1ap tir mAu hai
sim trén va dugc xac dinh 13 vi nAm Aspergillus fumigatus M580 bang cach st dung
phan tich trinh tu gen 18S rRNA. Chung vi ndm bién ndy di duoc ding ky trén Ngan
hang gen quéc té voi ma s6 MW015802 va dwoc luu gitt tai Trudong Pai hoc Y Duoc Hai
Phong va Vién Hoéa sinh bién — Vién Han l4m Khoa hoc va Cong ngh¢ Viét Nam ¢ nhiét
d6 -80 °C. Qua trinh 1én men dugc & 28 °C va thu duge vao ngay thr 14 theo phuong
phap di dugc cong bd cia Lé Thi Héng Minh vao nim 2019, ¢6 cai tién.
Cu thé, qua trinh 1én men sinh khéi dang 1ong ching M580 dugc tién hanh nhu
sau:
chuin bi méi trudong thach khoai tay dextroza (Potato Dextroza Agar — PDA) long
va PDA rin bing cach cén,' dong chinh xAc timg thanh phin nguyén vét lidu, héa chit,
khudy tan va diéu chinh pH =7, trong d6 méi truong PDA 1dng va PDA rén bao gdm céc
thanh phén sau day:
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MGoi trwomg PDA 16ng Mobi trudng PDA rin
Tinh bt khoai tay 33g Tinh bdt khoai tay 1500g
Dudng dextroza 22¢g Pudng dextroza 1000g
Mudi bién nhan tao | 33g Mubi bién nhan tao 1500¢g
Nudc cit 1,12L Aga 800g
Nude cat 45,2L

16t mdi trudng PDA rén vao dia petri chira 15 mL méi truong dé kiém tra do
thuan khiét va hoat héa ctia ching;

r6t méi trudmg PDA 10ng 14n lugt vao binh tam gidc ¢6 thé tich 250 mL chira 50
mL moi trudng dé nhén gidng cip 1, binh tam gic c6 thé tich 5L chira 2,5L mdi trudng
@8 nhan gidng cAp 2 va 20 binh tam gic c¢6 thé tich 5L ¢6 chira 2,5L mdi trudng dé nudi
luong 16n, cac binh chira moéi trudng sau khi chuén bi dugc khir tring & 121°C trong 30
phut;

14y bng gitr ching vi nAm Aspergillus fumigatus M580 bao quan & -80 °C dem ra
dong tlr tir trén d4, sau d6 cdy chdm trén dia petri chita 15 mL méi truong PDA dic, nudi
tinh & nhiét d6 28°C trong 7 ngay;

tir dia petri tién hanh nhan giéng cép 1 bing cach cdy 1 khudn lac vao binh tam
gidc thé tich 250mL chira 50 mL mdi trudng PDA 10ng, sau d6 nudi lic véi tbe do 100
vong/phut & nhiét d6 28°C trong 10 ngay dé thu duoc dich nhan giéng cép 1;

tir dich nhén gidng cp 1 tién hanh nhan gidng cip 2 bang cach bd sung dich nhan
gibng cdp 1 vao binh tam gi4c chtra 2,5L mai trudng PDA 16ng theo ty 18 1:50 (theo thé
tich) va nuéi lac voi tbe d6 100 vong/phut & nhiét d6 28°C trong 10 ngay;

tién hanh 1én men luong 16n & trang thai 16ng bing cich bd sung dich nhan gidng
cip 2 vao 20 binh tam gidc c6 chtra 2,5L moi truong PDA 1dng da chudn bi sin theo ty 18
thé tich 1:50, nudi & nhiét d6 28 °C, lic 100 vong/phut trong 14 ngay dé thu duoc san
phdm nudc 1én men clia ching vi ndm Aspergillus fumigatus M580.

Nudc 1én men (50 L) dugc chiét véi etyl axetat (5 x 40 L). Dich chiét etyl axetat
duogc tién hanh loai bo dung mdi dudi ap suét giam dé thu duge cin chiét etyl axetat
(15,0 g). Can chiét etyl axetat dugc phan tach trén cot sic ky (® 8 cm,L 50 cm) véi chét
hip phu 14 silica gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuit Merck) véi
hén hop dung mdi rira giai ting dan ndng d6 axeton trong n-hexan (40/1, 20/1, 10/1, 5/1,
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1/1) thu dugc ndm phan doan, ML1A (1,1 g), ML1B (0,5 g), ML1C (1,3 g), ML1D (0,4
g) va MLIE (2,2 g).

Phén doan ML1C dugc phan tach trén cdt sic ky (@ 4 cm,L 60 cm) v6i chét hép
phu 13 pha dao (loai RP-18, ¢& hat 30 - 50 pm, hing san xut Fuji silysia Chemical Ltd.),
v6i hdn hop dung méi rira giai axeton/nude cat ty 18 1/1 vé thé tich, thu dugc nim phan
doan nho hon, ML1C1 (0,38 g), ML1C2 (0,32 g), ML1C3 (0,22 g), ML1C4 (0,03 g) va
ML1CS5 (0,1 g).

Hop chét: (SS,8S,9R)-8-benzoyl-2-((1S,2S,Z)-1,2-dihydroxyhex-3-en—1-y1)-9-
hydroxy-8-metoxy-3-methyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4 non-2-en-4,6-dion
¢6 cong thirc (I) thu duge & dang bdt vé dinh hinh tir phan doan ML1C3 khi st dung hé
théng séc ky 16ng hidu ning cao HPLC v6i cot J’s sphere H-80 (250 x 20 mm), diéu kién
dung méi axetonitril 40% trong nudc.

Hop chét cong thirc (I) ¢6 cac dic trung sau day:

+ Chét bot vo dinh hinh mau tring;

+ D06 quay cuc [alp> —32.8° (¢ 0,1, CHCly);

+ Phé khdi luong phén giai cao HR-MS-ESI tai m/z 584.1666 [M+>"CI’, tinh toan

ly thuyét cho cong thirc [C3oH3;NOGClI], 584.1693;

+ Phé cong huong tir hat nhan dugc thé hién trong Bang 1 dudi day.

Bang 1: S4 lidu phd "H- NMR va *C-NMR (8, ppm) ctia hop chat c6 cong thirc (I)

C 6c” | 8y (mult., J = Hz) C 5c” | 8g” (mult., J = Hz)
2 | 186.0] - 16 6.0 | 1.67 (s)

3 | 113.6] - 17 195.1 | -

4 | 196.7] - 18 1325 | - '
5 92.7] - 19,23 | 130.7]8.30(d, 8.5)
6 | 167.1]- 20,22 | 128.6]7.47 (t,8.5)
8 90.7 | - 21 134.7 | 7.63 (t, 8.5)
9 73.4 | 4.67 (s) 24 176.8 | -

10 | 70.6]4.58(d,5.0) 25 41.1]3.64 (s)

11 | 70.7]4.75(@dd, 9.0, 5.0) 26 133.5 | -

12 | 126.415.29 (dd, 9.0, 9.5) 27,31 | 129.4]7.27 (d, 8.0)
13 | 137.0 [ 5.59 (m) 28,30 | 127.3]7.26 (¢, 8.0)
14 | 214213 (m) 29 128.7 | 7.32 (t, 8.0)
15 14.1]0.98 (t, 7.5) 8-OCH; | 51.8]3.38(s)

Y Po trong CDCl3

Vi du 2: Thir nghiém v& tac dung duoc 1y ctia hop chét alkaloit
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Hop chit alkaloit theo sang ché dugc thir nghiém v& hoat tinh khang khudn d6i
v6i ching gram (+) Enterococcus faecalis va ndm men Candida albicans nhu sau:

Hop chét thu dugc trong vi du 1 dugc thir hoat tinh dbi vai 2 ching vi khuin gram
() (Escherichia coli ATCC25922, Salmonella enterica ATCC13076), 2 ching vi khuin
gram (+) (Enterococcus faecalis ATCC29212, Staphylococcus aureus ATCC25923 va 1
ching ndm (Candida albicans ATCC10231).

Hoat tinh khang vi sinh vét dugc thuc hién dua trén phuong phap pha lodng da
ndng d6 ctia Hadacek (2000). P4y 14 phuong phap thir hoat tinh khang vi sinh vat nhim
déanh gia mac d6 khang vi sinh vét kiém dinh cta cic mAu thir thong qua cac gia tri thé
hién hoat tinh 13 MIC (ndng d6 Grc ché tdi thiéu). Hop chét c6 cong thic I duge pha
lodng trong DMSO & cac dai néng d6 giam dan: 256pg/mL, 128ug/mL, 64pg/mlL,
32pg/mL, 16pg/mL, 8ug/mL, 4pg/mL va 2pg/mL, sau d6 dugc thir hoat tinh véi dung
dich chtra vi khudn hodc nim véi néng d6 5x10° CFU/mL. Péi chiing duoc st dung 1a
streptomycin. Két qua duoc thé hién trong Bang 2 dudi day.

Bang 2: Két qua hoat tinh khang khuén

MIC (pg/mL)
X Gram (+) Gram (-) men
Hop chat E. faecalis | S. aureus E. coli S. enterica | C. albicans
ATCC29921|ATCC25923|ATCC25922| ATCC13076 |[ATCC10231
Hop chit (I) 64 - - - 128
Streptomycin 256 256 32 128 -

(-) hop chét khong thé hién hoat tinh (MIC >256 pg/mL)

Kha nang tng dung trong cong nghiép

Sang ché @ cap dén phuong phap phan 1ap hop chat, (5S,85,9R)-8-benzoyl-2-
((18,28,72)-1,2-dihydroxyhex-3-en-1-yl)-9-hydroxy-8-metoxy-3-metyl-7-(2-
phenylaxetyl)-1-oxa-7-azaspiro[4.4]non-2-en-4,6-dion tir vi ndm Aspergillus fumigatus
M580 c6 ngudn gbe tir loai hai saim Colochirus quadrangularis Troschel, 1846. Hop chat
ndy thé hién hoat tinh khang khudn d6i v6i ching gram (+) Enterococcus faecalis va
nim men Candida albicans cao hon so v6i chét chuin d6i chimg streptomycin. Sang ché

ndy tao co s& khoa hoc ving chic cho cic nghién ctru tmg dung tiép theo.
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Yéu ciu bio hd
1. Hop chét alkaloit ma la (55,85,9R)-8-benzoyl-2-((1S,2S5,Z)-1,2-dihydroxyhex-3-en-1-
yD)-9-hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4]non-2-en-4,6-

dion cé cong thire (I):

28

@
2. Phuong phép phan 14p hop chit theo diém 1 tir vi nAm Aspergillus fumigatus M580 c6

ngudn gbc tir loai hai sim Colochirus quadrangularis Troschel, 1846, phuong phép nay
bao gdm cac budc:
i) thu gom mau hai sim Colochirus quadrangularis Troschel, 1846 vao trong 6ng v
triing, bio quéan trén d4 va str dung dé phan lap vi nim trong vong 24h;
ii) phan 1ap va x4c dinh ching nAm ma 13 ching vi ndm Aspergillus fumigatus M580
bang cach str dung phan tich trinh tw gen 18S rRNA va bao quéan & -80°C;
iii) lén men sinh khéi dang 16ng chiing M580, trong d6:
chuin bi mdi truong thach khoai tiy dextroza (Potato Dextrose Agar — PDA)
léng va PDA rin bang cach can, dong chinh x4c timg thanh phén nguyén vat
liéu, hoa chit, khudy tan va diéu chinh pH =7, trong d6 méi trudong PDA long
va PDA rén bao gdm céc thanh phén sau day:

Moi trudng PDA 10ng Mdi trudng PDA rin
Tinh bdt khoai tay 33g Tinh bot khoai tay 1500g
Duodng dextroza 22g Puong dextroza 1000g
Mubi bién nhan tao 33g Mudi bién nhan tao 1500¢g
Nudc cét 1,12L Aga 800g
Nuée cat 452L
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rét moi trudng PDA rén vao dia petri chira 15 mL méi trudong dé kidm tra do
thudn khiét va hoat héa ctia chiing;
rét mdi truomg PDA 16ng 14n luot vao binh tam gidc ¢6 thé tich 250 mL chira
50 mL moi truong dé nhan gidng cip 1, binh tam gidc c6 thé tich 5L chira
2,5L mdi trudng dé nhan giéng cdp 2 va 20 binh tam giac c6 thé tich 5L c6
chira 2,5L mdi trudng d& nubi lwong 16m, cac binh chira mbi trudng sau khi
chuén bi duge khir tring & 121°C trong 30 phut;
14y dng gitt ching vi nAm Aspergillus fumigatus M580 bao quan & -80 °C dem
rd dong tlr tlr trén d4, sau d6 ciy chdm trén dia petri chira 15 mL moi trudng
PDA dic, nudi tinh & nhiét do 28°C trong 7 ngay;
tir dfa petri tién hanh nhan gidng cip 1 bing cach cdy 1 khudn lac vao binh tam
gidc thé tich 250mL chitra 50 mL méi trudng PDA 16ng, sau d6 nudi lic vai tde
d6 100 vong/phut & nhiét d6 28°C trong 10 ngay dé thu dwoc dich nhn gidng
cép 1;
tir dich nhan gidng cdp 1 tién hanh nhan giéng cip 2 bing cach bd sung dich
nhén giéng cip 1 vao binh tam gidc chira 2,5L méi trudmg PDA 16ng theo ty 18
1:50 (theo thé tich) va nudi lic véi tbe d6 100 vong/phit & nhiét d 28°C trong
10 ngay;
tién hanh 1én men luong 16n & trang thai 16ng bing cach bd sung dich nhin
gibng cAp 2 vao 20 binh tam gidc c6 chira 2,5L mdi trudng PDA long d4 chudn
bi sin theo ty 18 thé tich 1:50, nudi & nhiét d6 28 °C, 1ic 100 vong/phut trong
14 ngay d thu dugc san phim nudc 1én men cta ching vi ndm Aspergillus
Sumigatus M580;
iv) chiét san phdm nuéc 1én men véi etyl axetat (5 x 40 L), dich chiét etyl axetat dugc
tién hanh loai bd dung moi dudi ép suét gidm dé thu duoc cin chiét etyl axetat;
v) tién hanh phén tach cin chiét etyl axetat trén cot sic ky voi chét hip phu 1a silica
gel (loai Kiesegel 60, c& hat 230-400 mesh, hing san xuit Merck) v6i hdn hop dung
moi rira giai ting dan néng do axeton trong n-hexan (40/1, 20/1, 10/1, 5/1, 1/1) thu
dugc nam phan doan, 14n Iugt ky hiéu 1a ML1A - ML1E;
vi) tién hanh phan tich sic ky phin doan ML1C duoc trén cot séc ky véi chit hip
phu 1a pha dao (loai RP;18, ¢& hat 30 - 50 pm, hang san xuét Fuji silysia Chemical
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Ltd.), v6i hdn hop dung méi rira giai axeton/nuée cat ty 18 1/1 vé thé tich, thu duoc
ndm phén doan nho hon, 1an luot ky hiéu la ML1C1 - ML1C5; va

vii) phdn tach hop chat (55,85,9R)-8-benzoyl-2-((1S5,28,Z)-1,2-dihydroxyhex-3-en-1-
yD-9-hydroxy-8-metoxy-3-metyl-7-(2-phenylaxetyl)-1-oxa-7-azaspiro[4.4]non-2-en-
4,6-dion c6 cong thirc (I) & dang bt vo dinh hinh tir phan doan ML1C3 béng cach st
dung hé théng sic ky 1éng hidu nang cao HPLC v6i cot I’s sphere H-80 (250 x 20

mm), diéu kién dung moi axetonitril 40% trong nude.
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