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TOM TAT

Mac du khdng phé_i 1a mt Yinh virc mdi hién nay nhung cong nghé 1én men chit khang sinh dang
ngdy cang phat trién va khing dinh duoc vai tro cia n6 trong nén y hoc hién dai voi hang loat cac
loai bénh dich bi loai bo boi cng dung clia chét khang sinh (CKS). Trong bai bdo ndy, ching tdi
trinh bay két qua lién quan dén mot sé didu kién té1 wu dé nuoi céy va tach chiét CKS tir ching xa
khuén Streptomyces olivaceus TT1.2 phan Idp tai Thai Nguyén. Két qua cho !hay ching TT1.2 c6
kha ning 1én men sinh CKS tét nhét trén moi truomg A4-H sau 168 gitr & didu kién pH =7. Chét
khéng sinh chiét tir chimg TT1.2 c6 kha nang tan duogc trong nhidu loai dung méi khac nhau, tan
t6t hon trong mét s6 dung moi nhur chloroform, ethyl acetate, toluen, 3-methy! butanol. C6 thé sit
dung méi trudng axit, bazo hay trung tinh dé tach chiét CKS tir chiing TT1.2. Két qua nghién ctru
ti 1¢ dung m6i 3-methy! butanol thich hop d& tach chiét CKS 13 1 dung méi: 3 dich 1én men cho
hi¢u qua cao nhit. CKS tach tir ching TT1.2 thude loai chiu nhiét khé cao, & 100°C trong 60 phiit
van gift duoc hoat tinh khang sinh (HTKS) t6i 94,4% (d6i voi ching. kiém dinh 1a Salmonella
typhi) va 72,7% (dbi vai ching } kiém dinh |3 Shigella Slexneri) so vo1 déi chimg. Ddng thi, CKS
cua ching TT1.2 ciling tuong d8i bén trong khoang pH tir 4 dén 9, dac bigt HTKS dat cue dai tai
pH =7 trén ca 3 chiing kiém dinh ding trong nghién ciru.

Tir khéa: Chdt khdng sih, dung méi, hoat tink khdng sinh, téch chiél, Streptomyces olivaceus

DAT VAN BE

X4 hoi ngay cang phat tridn, nhu ciu bao vé
va cham séc sirc khde ngdy cang cao, cing
véi nhitng thai d6 st dung thudc khang sinh
chua ding phucmg céch thi hién tuong khang
thude, nhom thude ngay cang phd bién, nhidu
dich bénh nguy hiém van ludn dinh dap a8
bung phat hang ngay, hang gid. Trén thé glm
dd ¢6 cbng bd vé vide xuét hién céc vi khudn
khang v6i hiu hét khang sinh, con goi la vi
khudn siéu khang thuéc. Thuc té cho thdy,
khang thuéc khéng phai la vén d& méi, nhimg
da trg nén nguy hiém, cip bach, doi hoi phai
¢6 su nd lyc tdng hop nhim gitp nhin loai
tranh khoi nguy co quay trd lai thai ky chua
c6 khang sinh [7]. Té chirc Y té thé gioi nhan
dinh, ching ta dang sbng trong ky nguyen
phu thudc khang sinh va yeu cAu toan cdu c6
tréch nhiém bao vé ngudn thude khang sinh
quy gid cho thé hé sau. Do d6 viéc xiy dung
ké hoach phong chong khéng thudc mang tinh
toan dién, t5ng thé, dii han 1a hét sirc cn thiét
d6i v6i Viét Nam trong giai doan hién nay.

* Tel: 0974 056 143, Email: tuyendodhkhi@gmail.com

Mé1 ddy, theo két qua nghién ciu cia
Chuong trinh Quéc gia gidm sat tinh hinh
khang thubc cia cic vi khudn gdy bénh
thuomg gip & nude ta, truc khudn 1y
(S.flexneri) 1a mét trong 6 cac vi khudn ¢6 ty
1& khang khang sinh rét cao, ¢6 61 hon 80%
cac chung Sflexneri khang lai ampicllin,
chloramphenicol va co-trimoxazol - 14 nhimg
khang sinh thuimg diing trong didu tri, c6 hon
40% truc khufin thuong han (S.entericatyphi)
khang lai v&i ampicillin va 62% khéng lai véi
chloramphenicol [7]. Diéu nay gy khé khin
cho cic bac sT 1am sang trong didu tri cdc
bénh nhim tring do vi khudn gy ra. Vi
muc tiéu nghién ciru tim ra cic loai khing
sinh méi, c6 hoat lyc cao, hoat phd rong dé
chéng lai vi khun gdy bénh nguy hiém cho
con ngudi néi trén, ching t6i d tién hanh
nghién cfu tach chibt chét khang sinh khang
vi khun gdy bénh trén ngudi tr ching xa
khuéin S.olivaceus TT1.2 phén 1ap tr dét tai
Thai Nguyén.

NGUYEN LIEU VA PHUGNG PHAP
NGHIEN CUU

Nguyén liéu
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- Ching xa khuén S.olivaceus TT1.2 ¢6 kha
néng sinh CKS c¢6 hoat tinh cao, c6 hoat pho
rong, khang dugc ca 2 nhém vi khudn Gram
duong va Gram am, dugce chon ra trong sb
c4c ching xa khudn c6 HTKS cao phan ldp
dugc & Thai Nguyén [3].

VSV kiém dinh: Vi khudn Gram dwong:
Shigella flexneri VTCC-B-479; Salmonella
entericatyphi VTCC-B-480; Vi khudn Gram
&m: Micrococcus luteus VTCC- B- 644 Vién
Bio ting gidng chudn VSV Viét Nam cung
chp [3].

Phwrong phap nghién ciru

- Phitong phdp lén men xa khudn trong méi
trieomg dich thé [2]

- Xdc dinh HTKS: theo cac phuong phap duc
13 thach va khoanh gidy loc [2]

- Tdch chiét CKS tir sinh khdi vi dich lén men
bﬁng cdc dung méi hitu co: Xa khuin dugc
nudi lic trong méi trudmg 1én men thich hop,
sau 168 gioy tién hanh ly tAm thu dich 1én men
v sinh khéi, b sung dung méi hitu co vao
sinh khéi va dich Ién men theo ty 18 1 : 1. Xdc
dinh hoat tinh cia dich khang sinh bing
phwong phap khoanh gidy loc

- Phiromg phdp xdc dink kha nding bén trong
pH cua chdt khang sinh: Dich 1én men dugc
chinh pH v& cac mire pH4,5,6,7,8,9 béng
NaOH 0,5M va CH;COOH 0,4M va giit &
nhlet d phong trong 10 phit. Sau dé chinh
tlep dich khang sinh tho trén vé mirc pH=7
r3i tién hanh thir hoat tinh khéng sinh bing
phuong phép duc 16 thach.

- Phuong phdp xdc dinh kha ndng bén véi
nhigt dp ciia chdt khang sinh: Dich khang
sinh thd dwge dun cich thiy & 40°C, 60°C,
80°C, 100°C kéo dai 20, 40 va 60 phit, sau do
& ngudi vé nhiét 45 phong va xac dinh hoat
tinh khéng sinh bang phuong phép duc 13 thach.
KET QUA VA THAO LUAN

Lua chon méi trirdmg va théi gian 1én men
thich hop

M8i trirdmg 1én men duge coi la tt ngoai vigc
dam bao cho chiing xa khuin sinh trudmg t6t
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thi ddng thdi ciing phéai cho higu sudt sink
khing sinh t5i wu nhét. Dé lya chon dwoe m3i
truomg 1én men dép dmg dugce ca 2 diéu kien
néi trén, va ddng thoi xac dinh thdi gian lén
men thu dich khéng sinh mang lai higu qua
cao nhét, ching toi di tién hanh khio sit sy
18n men CKS tir chiing xa khuén TT1.2 trén 6
loai mdi trudmg 1én men co s& va xic dinh
HTKS ciia dich 1én men bing phuong phap
duc 13 thach véi dich khang sinh thu tai cic
méc thoi gian 1a sau 72, 96, 120, 144, 168,
192 gi&r Ién men. Két qué thé hién & bang 1.
Két qua dwgc thé hién trén bang 1 cho thiy
méi truong va thoi gian 1én men c¢6 anh
hudmg rét 16 rét dén kha ning sinh tdng hop
CKS cta chung TT1.2. Trong 5 loai méi
trudmg duge sir dung dé 1én men, HTKS bidy
hién manh nhét trén méi trudng A-4H, tiép d6
Ia mdi trudng A- 4, thé hién & kich thusc
vong vb khudn dat tir 24 — 42mm. Trén moi
truomg 79 va Gause 2 dich 1én men ¢6 hoat
tinh yéu hogc khéng thé hién hoat tinh.

Ddng thoi két qua bang 1 ciing chimg 1
HTKS & céc thdi diém 1én men khéc nhau ¢
sw khac nhau déng ké. Nhin chung, HTKS ¢
xu huéng tang din ¢ thoi gian ddu 1én men,
dac bigt dich 1én men thu dugc sau 168 giv
nghién ciru trén mdi trudng A-4H cho HTKS
manh nhét, kich thudc vong vo khuan dao
dong tir 31 — 42mm. Sau 168 gis 1én men,
HTKS ¢6 xu huéng giam din. Didu nay ciing
phil hop vdi tinh todn 1y thuyét, trong nhimg
thoi gian ddu Ién men, do CKS chi la sin
phim trao déi béc 2 nén ching san sinh ra
mét luong thp hon, dén khoang cudi pha
sinh tredng ddu pha can bing thi CKS méi
duge tich Ity ngay cang nhiéu va do d6 chiing
0 hoat lyc cao hon. Khi kéo dai thoi gian lén
men, HTKS giam do dinh dudng can kiét,
sinh khéi t& bao bi gia hoa va phan hiy. Cin
cir tir két qua trén, ching t6i da lya chon mdi
trudmg A- 4H va thoi gian 1én men 14 168 git
@ Ién men CKS cho c4c nghién ciru tiép theo.
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Bang 1. HTKS ctia ching S.olivaceus TT1.2 trén cdc méi triedng lén men
tai cde méc thoi gian lén men khdc nhau

VSV KD Thdi gian Hoat tinh khang sinh (D-d,mm)
(giv) Ad4-H Gl ISP Ad Gz 719
7 250,19 184026  15+06  24%021 - -
% 24032 19%0,i8 200,16 254034 B -
120 260,67 23%029  26%082 _ 24%0,18 - -
M.luteus 144 300,63 i8%0,71  31%0,19 _ 30£07 - =
168 310,15 19%0,19  20%028  31+067 _ + -
192 251043 18£035 18%037  24%0,33 - -
72 30£0,12 262034 214027 29%0,78 - -
96 30£06  24+01  26%0,15 _29%055 - -
Soopht 120 31£048 27013 26+029 _ 30£0,18 - -
144 33£0,79  27%027 294022 38035 - -
168 38021 255041 39%0,18 204029  + -
192 21081 231082 244068  25%044  + -
72 34%0,06_ 28038 20+043  30+023 - -
9 30£027  30%0,19  24+026 300,77 - -
Stexnert 120 401041 341026  30£0,14  38%0,14 - -
144 40£0,37 _ 30%0,12 322017 424,66 ¥ -
168 ©2%029 307046 34033 40£03 + -
192 32£031  27£0,25 304092 28+0,58 - -

Chi thich: D" dwdng kinh vong v6 khudn, d: ding kinh 13 thach
(+)" hoat tinh yéu (< Smmy), (-): Khdng c6 hoat tinh
Lira chon pH thich hep cho 1én men
Chiing xa khuén dvoc nudi trong moi trudng A4 — H dich thé, & cac pH ban dhu tir 4 - 10, sau
168 gir tién hanh thu dich 1én men va khéo sat kha nang khing khuin bing phuong phap 18
thach. Két qua duoc trinh bay & bang 2. Két qua trén bang 2 cho thiy, khi 1én men ching TT1.2
trén ciing loai mdi trudng nhung & pH khéc nhau thi kha ning sinh CKS khang céc ching kiém
dinh Ia rAt khac nhau. HTKS dat manh nhét & méi trudong c6 pH=7, thé hién & kich thirée vong
v khuin dao déng tir 20 — 38mm. Khi ting hay giam pH theo huéng axit héa hay kidm héa méi
truong thi HTKS c6 xu hwdng giam dan, tuy nhién trong khoang pH ma chang t6i khao sat thi sy
gism ndy khong nhidu. Diéu ndy cho thiy kha ning thich nghi véi dai pH tuong déi rong cla
chiing TT1.2. Két qua nay cita chiing t8i hoan toan phit hop véi dic diém sinh hoc ciia xa khuén
néi chung va cing phi hop véi céc két qua da cong bd [11, [5], [6], [7] khi nghién ciru anh
hudng cia pH ban diu dén sinh tdng hop CKS cia XK. Trong thi nghiém ndy, ching t6i chon pH
=7 cho céc nghién ciru tiép theo.
Bang 2. Anh huomg ciia pH dén kha nang téng hop CKS

Hoat tinh khéng sinh (D-d,mm)

pHban ddu  pH sau Ién men

M.luteus S.entericatyphy S.flexneri
4 4,1£0,09
5 Jsrexon o 20%o21 31 e
T 6255007 21%0,16 34% 025
7 7,14£0,1 29%075  38Fgas
8 6,75%0,14 20%0,2 36%0,14
9 6,85+0,08 23%0,18 34t 0,12
10 63820,13 igtom 21+0.21
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Tiach chiét chit khing sinh

Khio st kha ning hoa tan ciia CKS trong dung méi

Pé lua chon duge dung mdi thich hop cho viée tach chiét CKS, chiing t6i d sir dung 10 loai
dung mbi dé khao sat kha ning hoa tan CKS tir sinh khéi va dich ngoai bao. Két qua duoc thé
hién & bang 3 cho thdy, CKS cia chiing TT1.2 c6 kha néing tan tét trong tt ca cac dung méi sir
dung Va dac biét HTKS thé hién ca trong dich chiét khang sinh tir sinh khéi va dich 1én men,
Didu niy chitng t6 ching TT1.2 ¢6 kha ndng sinh ca khang sinh ngi bao va khing sinh ngoai bao,
Trong d6, CKS tich liiy trong sinh khéi c6 hoat lyc nhin chung cao hon so véi CKS tich Iiiy trong
dich 1én men.

Bing 3. HTKS ciia ching TT1.2 kht téch tir sink ki va dich ngoar bio bing dung moi

Dung méi Hoat tinh khang sinh (D-d, mm)
Dich ngoai bao Sinh khéi
M.luteus S typhi S.flexnert M luteus S.typhi S flexneri
Acetone 21+0,25 22+0,14 21+0,45 35£0,66 340,24 35+0,18
Benzen 21+0,15 25+18 25+0,72 28+0,25 280,32 284042
Chloroform 23+0,33 330,20 320,33 334£0,33 32+0,40 34+0,21
Ethyl acetate 220,21 31+0,36 30+0,81 36+0.50 30+0,63 360,62

Iso—amyl alcohol 2940,48 28+0,12 23+0,35 32+0,42 34+0,48 36+0,35
Tso — butyl alcohol 3140,27 27£0,62 27+0,54 320,18 33+0,28 34+0,56

p-Xylene 25+0,30 25+0,27 310,90 32+0,24 30+0,70 30+0,63
Toluen 29+0,18 320,32 30+0,28 33+0,82 32+0,36 340,24
Xylene 29+0,36 320,50 320,72 350,29 30+0,50 3340,50

3-Methyl butanol 29+0,42 35£0,48 24=0,36 350,75 35+0,25 35£0,33

Cian oir cac két qua trén, chiing 161 d4 tya chon 4 loai dung méi thich hep nhét 1a chioroform,
ethyl acetate, toluen, 3-methy! butanol dé tip tuc khio sat anh hudng ciia pH t6i kha nang hoa
tan cia CKS trong dung mdi.

Lya chon pH thich hop cho tdch chiét CKS

Két qua khio st anh hudng cita pH t6i HTKS cia dich chiét & cac mérc pH =3, 7, 10 thé hién &
hinh 1 cho théy ca 3 dai pH nghlen ciru ddu thich hep cho viée téch chidt CKS, trong d6 & pH =3
cho higu qua tach chiét cao nhit. Nhu vdy, c6 thé sir dung moi truo*ng axit, bazo hay trung tinh dé
tach chiét CKS tir chung TT1.2 nhung cho hiéu qua téch chiét cao nhit & moi tru'ong axit.

SV K ! g § ST % g vilii; pH

Chii thich 1 Chloroform, 2 Eihyl acerate, 3- Toluen, 4 3-Methvl butanol
Hinh 1. HTKS ciia chiing TT1.2 khi tdch chiét tai pH khdc nhau
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Lira chon ti I¢ dung mai thich hop cho tich chiét CKS
Bang 4. HTKS cia ching TT1.2 khi tach chiét voi thé tich dung méi cd dinhk

Hoat tinh khéng sinh (D - d, mm)

Dung mdi

M.luteus hi_ S.flexneri  M.luteus S.flexneri  M.luteus i _S.flexneri

Chloroform _ 30+0,35 _30:047 305020 _ 29+0,55_ 28:0,64_ 30:0.72 261064 28+081 _ 304025
YL 23066 204054 302027 254018 26:062 25:045 324032 258078 22202
Toluen 31030 312050 3120,16  31=040 312050 2840,60 254054 3040, 252036
Iyl 32:033 32:020 332068 32:038 30:014  30:024 295020 30035  28:048

Tir bang sd lidu trén c6 thé thay dugc kha nang hoa tan ciia chét khéng sinh c6 su phy thude vao
ti 1¢ dung méi/dich 1én men. Tuy nhién_ d6i voi chét khang sinh chiét tir ching S.olivaceus thi
phén lén chiing cé hoat tinh kha cao v n dinh, mitc d6 chénh l&ch giira cac loai ti 1¢ khéc nhau
1a khéng nhidu. Tir cac két qua trén, cling v6i sy xem xét mGt so tiéu chi lién quan ching t5i da
quyet dinh chon 3-methy! butanol d& tach chidt vai ti 16 dung méi: dich 18n men 14 1:3 dé tién
hanh cac nghién ctru ti€p theo.

Buée ddu xac dinh kha ning bén trong pH ciia chit khang sinh

Tlen hanh tach chiét CKS bang dung mai 3- methy! butanol véi ti 1§ dung méi: dich 1én men la 1:
3 dé thu 14y khéng sinh. Diéu chinh dich khang sinh vé& cac mirc pH tir 3 dén 9 va giit & nhiét d§
phong trong 10 phit, sau dé tiép tue didu chinh v& pH = 7. X4c dinh HTKS bing phuong phap
khoanh gidy loc. Két qua duge thé hién & bang 5. Cac ket qua trén cho thay, dich khang sinh ciia
chiing TT1.2 vén gitr duge hoat tinh trong dai pH tir 4 dén 9 trong thoi gian 10 phat va the hién
HTKS manh & pH axit yéu (pH = 5 -6) va pH trung tinh (pH = 7). Pdy 1 mot dic diém cén duge
quan tAm trong cOng ngh¢ thu hdi, tinh ché chét khéng sinh, dic biét trong viéc ma rong kha ning

(mg dung ciia chit khang sinh nay.
Bing 5. Kha ndng bén ciia chdt khang sinh trong pH

Hoat tinh khing sinh (D - d, mm)

pH M.luteus S.typhi S.flexneri

4 19£0,57 38+0,23 14+ 0,76
5 220,68 460,57 17 +0,84
6 22+0,34 44£0,25 26 +£0,49
7 30+0,21 36+0,18 32+ 0,64
8 190,29 340,52 180,89
9 20+0,33 38+0,37 18+0,28

Bang 6. Hoat tinh khang sinh cia dich khdng sinh thé sau khi dd@ xit Iy & cdc nhiét dg khdc nhau

Nhiét dd xir Thdi gian xir ly Hoat tinh khing sinh (D —d, mm)

1y (O (phiit) M.tuteus S.typht S fexneri
20 15+0,21 4410,34 25+0.45

40°C 40 20+0,56 39+0,50 25+0,39
60 15+0,37 400,23 250,25

20 17+0,83 3540,29 200,36

60°C 40 17+0,31 324022 24+0,50
60 15+0,18 32+0,27 24+0,33

20 16+0,49 35+0,30 20+0,35

80°C 40 15+0,90 35+0,35 25+0,20
60 16£0,15 32+0,2 2240,30

20 14+0,28 32+0,38 23+0,45

100°C 40 15+0,25 34+0,43 240,12
60 15+0,32 34+0,52 24+0,24

Pi chiing (BC) 370,18 36+0,27 33+0,58

Chii thich: Déi chimg: dich khang sink thé chiea qua xir If nhiét d
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Budéc ddu xic dinh kha ning bén nhiét cia
chit khang sinh

Dich khang sinh thd dugc dun céch thiy &
40°C, 60°C, 80°C, 100°C kéo dai 20, 40 va
60 phut, sau d6 aé ngudi va xac dinh hoat
tinh khang sinh bing phuong phép duc 13
thach. Két qua dugc thé hién trong bang 6.
Két qua cho théy, nhin chung kha ning bén
nhiét ciia CKS tach chiét tir ching xa khuin
S.olivaceus 1 kha cao, & 100°C trong 60 phit,
HTKS con gilt dugc 40,5% (dbi véi ching
Mluteus), 94,4% (d6i voi Suyphi) va 72,7%
(déi véi chung S flexneri) so véi dbi chimg, Day
12 mét trong nhimg dic diém thuan lgi va rét c6
¢ nghta trong viée tinh ché va san xudt CKS.
KET LUAN

1. Ching S.olivaceus TT1.2 ¢6 kha ning lén
men sinh CKS tt nhét trén méi truomg A4-H
sau 168 gir va pH thich hop cho 1én men 1
pH=17.

2. Chét khang sinh ciia chung S.olivaceus
TT1.2 c6 kha nang tan dugc trong nhiéu loai
dung méi khéc nhau, tan tét hon trong mét )
dung mdi nhwr chloroform, ethy! acetate,
toluen, 3-methyl butanol. Ti 1§ tach chiét véi
dung moi 3-Methyl butanol cho hiéu qui cao
nht 13 1 dung méi: 3 dich lén men.

3. Co thé sir dung méi trudmg axit, bazo hay
trung tinh dé tach chiét CKS tir ching TTi.2
nhung cho hiéu qua tach chiét cao nhét & méi
trudmg axit (pH = 3).
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4. CKS tach tir chung S.olivaceus TT1.2%
tuong dbi bén nhigt va bén pH. CKS van giit
duge HTKS t5t & pH = 4 - 9. & 100°C trong
60 phut hoat tinh vin gitt dwoc 94,4% (dbi
v6i ching kiém dinh 12 Salmonella typhi) vi
72,7% (d6i véi chiing kiém dinh la Shigella
Slexneri) so véi dbi chimg.
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SUMMARY
STUDY ON EXTRACTION ANTIBIOTIC FROM ACTINOMYCETES STRAINS
STREPTOMYCES OLIVACEUS TT1.2 ISOLATED IN THAINGUYEN

Nguyen Thi Van', Pham Thi Ngoc Diep’, Nguyen Vu Thanh Thanh', Do Thi Tuyen'’
2College of Sciences — TNU, *That Nguyen Medical College

Although it is not a new field nowadays but fermentation technology of antibiotics has developed
robustly and played an important role in modern medicine which has been using antibiotics for
diseases treatment. In our study, we described the results which related to the optimal conditions
for the antibiotic extraction from strain of actinomy {i TT1.2. As the
result, this strain showed the best fermentation possibility in A4 H medium and 168 hours were
suitable for antibiotic biosynthesis at pH = 7. The antibiotic extracted from TT1.2 strain could be
soluble well in different solvents and much better in some solvents such as Chloroform, ethyl
acetate, toluene, 3 - methyl butanol. The pH values for extraction of antibiotics ranged from 3 to
10 and the most suitable pH was about pH = 3. A ding to ical diti experimental
purposes and standards of safety, we selected 3 - methyl butanol for further studies. The results
showed that the ratio of solvent and fermented solution as 1:3 respectively was the best choice for
antibiotic extraction. The antibiotic extracted from TT1.2 strain seem to be unaffected much by
high heat, especially heated at 100°C for 60 minutes the activity of antibiotic remained 94.4% (for
Salmonella typhi) and and 72.7 % (for Shigella flexnert ) compared to negative controls.
Moreover, this antibiotic was stable in the range of pH variations from 4 to 9, antimicrobial
activity increased maximally at pH = 7 in all cases of using 3 examined microorganism strains.
Key words: Antibiotic, solvents, antibiotic activity, extraction, Streptomyces olivaceus
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