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NGHIEN c(’U TOI U MOI TRUONG LEN MEN CHUNG
STREPTOMYCES ORIENTALIS 4912 SINH
VANCOMYXIN

NGUYEN PHUONG NHUE, NGUYEN VAN HIEU, LE GIA HY

1. DAT VAN DPE

Vancomyxin 1a chdt khang sinh thuéc nhom glycopeptit, do xa khuan Strepromyces
orientalis sinh ra, trong céu trac chira mot disacarit & vi tri axit amin thi 4, 14 vi tri cho phép gén
phan tor ngoat lai dé hinh thanh nén céc vancomyxin ban téng hgp ¢é hoat tinh cao va chon lgc.
Vancomyxin c¢é hiéu qua cao khi dung phdi hop hoic thay thé khang sinh nhom p-lactam dé
chiia cac bénh nhiém trung do cac loai vi khuan da nhon véi cac khang sinh théng dung gy nén
nhu: bénh nhiém tring mau, viém xuong, viém duong ho hap... [7, 8]. Hién nay, vancomyxin tur
xa khuan Streptomyces orientalis da dugc san xuat & qui md cong nghiép nhung hiéu sut con
thap lam cho gia thanh cua chat khang sinh nay kha cao. Dé giai quyét van dé nay, ngoai viec
nghién clu tao chung san ¢6 hoat tinh vancomyxin cao thi quan trong khéc la téi uu diéu kién
nudi cay bao gdm thanh phan mai truong, pH, nhiét d6... Viéc lua chon thanh phin méi truong
t6i uu 6 thé nang cao san luong sinh khoi va lam tang cudng tich lily chat khang sinh clia ching
san 1én nhiéu 1an [2, 9].

Bai bdo nay trinh bay mot sé két qua nghién ctu tdi uu thanh phan méi truong 1én men san
xuat vancomyxin béi chung xa khuan Streptomyces orientalis 4912, nham thu duoc luong
khang sinh cao nhat.

2. NGUYEN LIEU VA PHUONG PHAP
2.1. Nguyén liéu

Chung Streptomyces orientalis 4912 va chiing vi sinh vat kiém dinh Bacillus subtilis ATCC
6633 nhén tir B6 suu tap giong cua Phong Céng nghé 1én men, Vién Cong nghé sinh hoc.

MOi trudng |én men tir MT1 dén MT12 [3] va cac méi truomg nhan giéng nhu Gause | [17,
A4, A-4H, TH.-47, A 12, A 9 [10] va 48 [12] 1a cac mdi truong déc trung cho nghién clru xa
khuan.

2.2. Phwong phap

Xac dinh hoat tinh khang sinh bang phuong phap duc 16 thach [1]. Ding thiét bj duc 15, duc
trén moi truong thach da cay vi sinh vat kiém dinh, nho vao 16 dung dich 1én men can thir. De
vao tu lanh 4 - 6 glo cho chét khang sinh khuéch tan vao mdi truong, sau d6 dem nudi O ti Am
37°C trong 24 gio dé vi sinh vat kiém dinh phat trién. Hoat tinh khang sinh duoc xac dinh bang
dudng kinh vong vo khuan (mm), vong cang Ién thi hoat tinh khang sinh cang cao.
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DPinh luong chét khang sinh bang phuong phap vi sinh vét hoc theo Dmitreva [1]. Néng do
dung dich chat khéang sinh chuan va chét khang sinh nghién ctu duge dinh luong theo phuong
phap duc 10, vong vo khuén cang g gan 17 mm cang chinh xac, chat khang sinh chuan duoc pha
lodng theo hé s6 2. Tinh hiéu s6 vong vo khuan gitra hai ndng do litn ké va tra bang cia
Dmitreva tim hiéu s6 chinh, sau 46 nhén v&i hiéu sb pha lodng va ndng d6 khang sinh chuan sé
duoc nong do chat khang sinh nghién ctu (meg/ml).

Téi uu hoa thanh phan mdi truong theo phuong phép qui hoach thuc nghiém Box-Wilson
[1]. Phuong phap nay cho phép nghién cuu dong thoi tac dong cla cac nguén dinh dudng €n
qua trinh sinh tong hop chét khang sinh, ngoai ra con cho phép danh gia mot cach dinh luong vé
muc do cua nhiing anh huong nay.

Pé chuan bi giéng cho Ién men sinh tdng hop khang sinh, nudi ciy chang S. orientalis
4912 trong binh tam giac trén may lac véi the do 220 vong/phut, & nhiét do 28° C, trong thoi gian
36 - 48 gio, sinh khbi dat 3 - 4 mg/ml. Qua trinh |én men, v&i moi truong da toi uu, duoc thuc
hién trén thiét bi Bioflo 110 dung tich S lit, pH ban dau 7,0; ti lé gibng bo sung 4%, tudi gidng
36 - 48 gid, nhiét d6 nudi 28°C, do thong khi 15% (v/V) [6].

Xac dinh duong khir bing phuong phap DNSA [4]. Dua trén phan Ung tao mau gitia luong
duong khir con lai trong dich 1€n men voéi thudc thir dinitrosalicylic acid (DNSA). Tu do thi lap
duoc dbi v6i glucoza tinh khiét s& tinh duoc ham luong dudng khir qui vé glucoza c6 trong mau.

Xac dinh sinh khéi bang cach say & nhiét 6 105°C dén khi khéi luong khong doi [1].

3. KET QUA VA THAO LUAN
3.1. Lwa chon mdi trui)'ng nhén giéng va méi truong 1én men

De lwa chon moi truong nhan gidng thich hop, chiing S. orientalis 4912 dugc nuéi chy
tren mot s6 mdi truong nhu Gause 1, A 4, A- 4H, TH,- 47, A 12, A 9 va 48 trong 120 gio, &
28°C [5]. Két qua cho thay, chung xa khuan nay phat trién tdt, ngoai ra con tao thanh chét khang
sinh tre ché vi sinh vat kiém dinh & mtc do khac nhau (bang 1 va hinh 1). Trén méi trudng 48,
chung 4’912 sinh truong tdt nhét, sinh khoi dat 5,5 mg/ml, do vdy dugc chon Jam mbi truong
nhan gidng.

Bang 1. Kha nang sinh truéng ctia ching S. orientalis 4912 trén mot sé moi truong

Méi truomg Sinh trudémg ( SK, mg/ml)

Gause 1 » 4,6
Ad 4,0
A-4H 4,3
TH,- 47 3,5
Al2 3,3

A9 43

48 5,5

Ghi chii: SK: Sinh khdi
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Hinh . Hoat tinh khang sinh cua ching S. orientalis 4912 trén mot s6 méi trudng nhén gidng

Moi truong 1€n men duoc lua chon tir 12 mdi trudng thuong dung dé san xuat khang sinh
tir xa khuén [3]. Két qua 0 bang 2 cho thay, ching 4912 tao sinh khdi va tich liiy chat khang sinh

cao nhat khi duoc nudi chy trén moi truong MT 11

nghién ciru tiép theo.

, vi thé méi trudng nay duoc lua chon cho cac

Bang 2. Hoat tinh sinh tong hop khang sinh ciia ching S orientalis 4912 trén mot s moi truong

STT Tén moi truong Hoat tinh khang sinh Sinh truéng

(PKVVK, mm) (SK, mg/ml)
| MT | 13 4.6
2 MT?2 12 4,0
3 MT 3 0,0 43
4 MT 4 14,5 5,5
5 MT 5 14,3 5,3
6 MT 6 14,4 5,5
7 MT 7 0,0 3,8
8 MT 8 0,0 43
9 MT9 14,1 5,1
10 MT 10 14,0 5,0
11 MT 11 15,5 6,0
12 MT 12 12 4,2

Ghi chii : PKVVK : Dudng kinh vong vo khuén (mm) ; SK : Sinh khéi (mg/ml)

27



3.2. Anh hwéng ciia cac thanh phin méi truong 1én men

Trén co s& moi truong MT11, nghién ctu anh hudng cia céc thanh Rhén chinh 1a cacbon
va nito, nham tim ra nguén dinh dudng thich hop nhat cho qua trinh sinh tong hop vancomyxin
boi chung S. orientalis 4912 [11].

Anh huwéng ciia nguon cacbon. Chung S. orientalis 4912 dugc nudi trén mdi truong MT
11, lan luot thay thé cac ngudn cacbon khac nhau. Két qua trén bang 3 cho thay, chung xa khuan
nay st dung tot cac ngudn cacbon dung trong thi nghiém. Khi méi truong cé ri dudng hoac
sacaroza, hoat tinh sinh khang sinh va sy sinh truéng cia ching dat cao nhat (dudng kinh vong
v6 khuan 1a 16 va 16,5 mm , sinh khdi 14 6,0 va 6,2 mg/ml). Tuy nhi€n, ri dudng la phé liéu cua
nganh dudng va thuong co thanh phan khéng on dinh, gy kho khéan cho vi€e tach chlet chét
khang sinh sau nay, do vy sacaroza dugc lua chon |a ngudn cacbon cho [én men sinh tong hop
khang sinh cta ching S. orientalis 4912.

Anh hwdng cia nguon nito. Tren co s cao ndm men ¢4 trong moi trudng MT 11, 1an luot
thay thé cao ndm men bang cac ngudn nito khac nhu bot dau tuong, cao ngd, pepton... . Két qua
& Bang 3 cho thay, cac ngudn nito hitu co ¢6 anh hudng tot dén su smh trudng va kha nang sinh
chat khang sinh ctia ching S. orientalis 4912. Sau qua trinh nudi cdy, x4c dinh hoat tinh khang
sinh va su sinh truéng cua chung, dudng kinh vong vo khuan va sinh khdi déu cé gia tri cao hon
so vOi khi trong méi trudng ¢ cac nguon nito vo co. Nudi cdy ching 4912 trén moi truong cb
pepton cho két qua tét nhat, dudng kinh vong vé khuan dat 16mm, sinh khéi dat 6 mg/ml. Nhu
vay, pepton duoc lua chon lam thanh phan thay thé cho cao nam men & méi trudng MT 11 trong
qué trinh 1én men tiép theo.

Bang 3. Anh hudng ngudn nito va cacbon téi hoat tinh sinh tdng hop vancomyxin
cta chung S orientalis 4912

Nguén nito Is_ilrcl)ﬁt(tfl)nlg\]/(b?,g >inh truong Nguén klf_llélonai tsli]:wrllw Sinh triong
mm) (SK, mg/ml)|  cacbon (DKVV“’K, mm)| (SK, mg/ml)
Boét dau tuong 14,4 5,3 Glucoza 15,5 5,5
Trypton déu 15,7 6,0 Maltoza 14,6 4.9
tuong
Trypton 15,8 6,0 Sacaroza 16,5 6,2
Pepton 16,0 6,0 Tinh bodt tan 15,3 5,3
Cao ngd 11,3 5,8 Galactoza 14,1 49
Cazein thuy 14,4 49 Lactoza 15,4 5,4
phén
(NH{),S0;, 7,6 3,5 .Mannoza 15,3 5,4
NH,ClI 10,4 2,8 Dextrin 13,5 4.5
Cao nam men 15,8 5,7 Ri duong 16,0 6,0

Ghi chi - DKVVK : Puong kinh vong vé khuan (mm) ; SK : Sinh khéi (mg/ml).
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3.3. Téi wu mbi truong 1én men theo Box-Wilson

Muc dich toi wu thanh phan méi truong 1én men trong thi nghiém nay la tim ty [é
cacbon/nito thich hop. nham thu dugc lugng chat khang sinh 16n nhat trong thoi gian ngan nhat
[11], duoc thuc hién theo phuong phdp thuc nghiém Box- Wilson. Dé co thé thuc hién theo
phuong phap nay, can phai tim ra giéi han trong cac khoang xac dinh cla cac yeu to. Trong
thanh phan méi truong MT 11, ¢c6 3 yéu to can xac dinh dugc khoang thay déi la glucoza,
sacaroza va pepton, cac yéu to duoc gitt nguyén gom cé (g/1): CaCO;2; NaCl 2,5 vapH 7, 0. Ba
yéu t6 can xéac dinh ki hiéu: X): ndng do sacaroza (g/1); x,: nong dé pepton (g/1); x5: néng do
glucoza (g/1). Két qua duoc thé hién & bang 4.

Bang 4. Anh huong cua ham luong glucoza, sacaroza va pepton 1én kha nang sinh
tong hop vancomyxin cua chung S. orientalis 4912

Ham luong Hoat tinh Ham lugng Hoat tinh Ham luong Hoat tinh
glucoza khang sinh sacaroza khang sinh pepton khang sinh
e/ (DKVVK, (g/h (PKVVK, e/ (PKVVK, mm)
mm) mm)

10 13 10 8 2 15

5 15 15 14 4 16,3

20 17,5 30 17,0 6 17,3

25 15 45 15 8 15

30 12 60 10 10 7,8

Ghi chit - PKVVK : Puong kinh vong vé khuan (mm).

S6 liu & bang 4 cho thdy, khoang néng dé clia glucoza cé y nghia vé mat cong nghé la 15-
25 (g/1), cua sacaroza la 15 - 45 (g/1) va cua pepton la 2 - 8 (g/1), khi t6i uu theo Box- Wilson
duoc chia theo cac muc thé hién & bang 5. Trong méi truon0 nudi cay, ham luong céc nguon
dinh dudng nay & ngoai khoang trén thi hoat tinh sinh téng hop khang sinh ctia chung S.
orientalis 4912 giam di. Theo nhu bang 4, ndng d6 glucoza trong moi truong 1a 10 hoac 30 g/l
sau khi nudi cay chung 4912, xac dinh hoat tinh khang sinh thi duong kinh vong vé khuan chi
dat 13 va 12mm, thap hon so voi khi nudi cdy chung xa khuan nay trén méi truong c6 nong dod
glucoza nam trong khodng 15 - 25 (g/l). Tuong tu v&i sacaroza va pepton cling nhu vay.

Bang 5. Miic cong nghé dbi voi qua trinh ti uu

Miic yéu té Néng dd glucoza (g/l) Nong d6 sacaroza (g/) | Néng do pepton (g/1)
- 15 15 4
0 20 30 6
+ 25 45 8
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Két qua thuc nghiém dugc danh gia bano cach do vong vo khudn, ki hiéu la y (mm), viéc
tinh ra don vi khang smh chi thuc hién khi tinh két qua cudi. Mdi thi nghiém thuc hién qua 3 lan
do, 1ap ma tran day du: s6 thi nghiém N = 2° = 8. Theo bang 6 va hinh 2, su ph0| hop cua cac
thanh phan méi trudng la glucoza, sacaroza va pepton & nong dé cao (+) va thap (-) khac nhau
c6 anh hudng rd rét toi hoat tinh sinh khang sinh cua chung 4912. Két qua qué trinh thi nghiém
cho thay, khi ndng dé cac thanh phan nay trong moi truong ¢ muc thap (-) thi dudng kinh vong
v6 khudn 1a 19,85 mm. Nhung chi can thay doi nono do glucoza O muac cao (+), nono dé
sacaroza va pepton 6 muc thap (-) thi duong kinh vong vé khudn thu duoc lai 14 16,3 mm. Dua
trén s6 liéu bang 6, qué trinh ti uu tiép theo sé& tim ra mét tuong quan thich hop nhét giita ham
luong glucoza, sacaroza va peptone trong moi truong nudi cdy, cho hoat tinh sinh khang sinh
cua ching 4912.

Bang 6. Ma tran thi nghiém

STT | x1 | x X3 Y, Y, Yo S’

1 - - - 19,85 19,85 | 19,85 0

2 |- - + 16 16,6 16,3 0,18
30 ]- + - 21,5 20,05 | 20,775 1,052
4 |- + + 20,4 1935 119,875 |0,55
5 % - - 15,9 16,65 | 16,275 | 0.28
6 |+ - + 15,6 16,85 | 16,225 | 0,78
7 |+ + - 18,3 18.5 18,4 0,02
§ |+ + + 17,4 18,15 17,775 | 0,28

Hinh 2. Vong vé khuén tao thanh khi nuéi cy ching S. orientalis 4912 trén méi truong
MTI1 c6 cac thanh phan dinh dudng phéi hop & ndng dd khac nhau

, R max S’ .
* Chuén Cochran theo tinh toan: G = —= L052 =0,3348; tra bang chuin

TSt 3142

Cochran G, (0 05; f1; £5), voi: 0,05 (mic y nghia), fy =k - 1 =1 (k: s6 thi nghiém lap lai),
fy =N =8 (s6 thi nghiém), thi G, = 0,6788 > G, nén ma tran dong nht.
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v , Y
* Xéc dinh hé s0 cua md hinh: 5, = 18,3; bi=- 1,14; b= 1,147, b= -0,766.
* Kiém tra sy c6 ngha cla cac hé sb theo chuan Student:
+ Chuan Student t tra theo s bac tu do:
F=Nx(k-1)=8x(2-1) =8, voi muc y nghia a = 0,05 — t = 2,306.

, 1 > ]
+ Phuong sai cho timng thi nghiém: S)'. = NZS! = §3,142 =0,392.

. s N
+ Phuong sai cho méi lan do:  S7 = ;S', = 50,392 =0,196.

3
)
+ Phuong sai ma céc hé sé xac dinh:
1 ., 1 . A
S; = ES.‘ = Z0,1 96 = 0,0484 — S,=0,22 (B lasd cac hé sé ké ca by).
¥
+Xét: t x Sy = 2,306 x 0,22 = 0,51, thay: | b> t x Sy nén cac hé s6 déu co nghia.
+ Lap phuong trinh hbi quy:
Y = bo + b]Xl + ngg + b3X3 = 22,625 + 0,58X| + O,75X2 + O,875X3.
* Kiém tra su thich mg cia mé hinh ta cé: Y (Y" - Y™ = 4
S 2 1 s
+ Phuong sai thich mg: S,TIZ(W)Z(Y” -y =1
(B": 56 cac hé sb co nghia =B = 4).
+ M$ hinh thich ang khi chuan Fisher:

SZ
Fy<F,,voi. F, = ”2' =;=0,507
S 0,196

F,trabang véi fi =N-B’ =4, f,=N=8; — F, =5,3; F, < Fy, — M6 hinh thich ing.
* T6i wu hoa: chon Ay: [15+45]; Ay: [4+8] va Ayt [15 +25].
Khidétasécor, =30 |ba,|=-1,14x30]=342
M=6- |byhy|=11,147x6]= 6,882
M =20 — |bis|=1-0766x20]=1532.
Chon min | b..?»i| tac | bz.kz| 1a bién co s& v6i bude nhay duoc chon la A= 0,2 nhu vay:
‘blx/q’l‘ b3></13‘ :
L= ) A, =05
‘bz X /12‘ :

n

l; A=
] ‘bzxﬂz‘

bude nhay cua x| (sacaroza) la | g/l; x, (pepton) la 0,2 g/l; budc nhay cua x5 (glucoza)la 0,5 g/l.
Thuc nghiém theo ma tran tudng tugng thu duoc ket qua nhu trong bang 7.



Bang 7. Két qua toi uu thanh phan méi truong lén men

STT X X2 X3 N Y2 Y3 Yo (Mmm) J
1 30 6,0 20,0 18,5 18,7 18,5 18,6
2 31 6,2 20,5 19 19,2 19,4 19,2
3 32 6,4 21,0 19,6 19,8 19,8 197 |
4 33 6,6 21,5 20,5 20,5 20,3 20,4 J
5 34 6,8 22,0 21,2 21,5 21,6 21,4
6 35 7,0 22,5 19,3 19 19,2 19,2
7 36 7,2 23,0 18,7 18,6 18,5 18,6 J

Qua ma tran trén, chung S. orientalis 4912 s& sinh tdng hop khang sinh cuc dai trong
khoang c6 y nghia cong nghé dugc chon véi moi truong co6 thanh phan t6i wu nhu sau (g/1):
glucoza 22,0; sacaroza 34,0; pepton 6,8; NaCl 2,5; CaCQO;2,0; pH ban dau 7,0.

3.4. Sinh tong hop vancomyxin ciia chiing S. orentalis 4912 trén méi truong tbi wu

Qua trinh 1én men duoc tién hanh trén thiét bi Bioflo 110 dung tich S lit v6i mdi trudng
MT11 da téi uu, két qua thi nghiém duoc trinh bay trén bang 8, trong dé hoat tinh vancomyxin
cta dich nudi cay ching S. orientalis 4912 dugc tinh ra don vi mcg/ml. Sau 120 gid én men,
sinh khéi cua chang S. orientalis 4912 la 8,8 mg/ml, xac dinh hoat tinh khang sinh thu duoc
1567 meg/ml (tuong duong duong kinh vong vo khuan 21,5 mm). Nhu vay, trén mot truong t6i
uu tao thanh sinh khéi va tich [y chat khang sinh caa chung xa khuan nay da tang Ién so véi khi
nudi trén méi truong goc (dudng kinh vong vé khuan dat 15,5 mm; sinh khéi dat 6,0 mg/ml).

Bang 8. Sinh tong hop vancomyxin bai ching S. orientalis 4912 trén mai truong t&i uu

Thai gian 1€én men (gio)
Chi tiéu
0 24 48 72 96 120 144
Hoat tinh khang
sinh (meg/ml)
0 0 1080 1345 1534 1567 1523
Sinh khdi (mg/ml) . _ 6,8 7.8 8.6 8.8 8’9J
4. KET LUAN

Trong cong ngh€ san xuét chat khang sinh, méi truong 1€n men dong vai tro rat quan trong
anh huong truc tiep to1 su hinh thanh va tich Iy chat khang sinh. Trén co s& mdi trirong nhan
gidng 48 va moi truong 1én men MT11, két qua nghién ctu anh huong cuia nouon cacbon va nito
cho thay, hai ngudn dinh dudng nay cé tac dong rat Ién t&i qua trinh sinh tong hop vancomyxin
cta chung S. orientalis 4912. Sacaroza va pepton duge lua chon cho 1én men sinh tong hop chat



khang sinh cta ching xa khuin nay. Nghién clu tdi uu thanh phan moi truong MT 11 theo
phuong phap qui hoach thuc nghiém Box-Wilson cho thay, moi truong Ién men cho sinh tong
hop chat khang sinh dat cuc dai c6 thanh phan nhu sau (g/1): glucoza 22; sacaroza 34; pepton
6.8: NaCl 2,5; CaCO; 2. Sau 120 gio nudi cay chang S. orientalis 4912 trén moi truong toi uu,
su tich ity sinh khdi va chét khang sinh da tiang 1én so v&i khi nudi trén méi truong gbe, chat
khang sinh tang 38,7%, sinh khéi tang 46,6%.

Loi ¢cédm on. Cong trinh nay duoc thuc hién bi kinh phi cua dé tai "Nghién clru xay dung quy
trinh 1&n men san xuét khang sinh vancomycm cap Vién Khoa hoc va Céng nghé Viét Nam.
Cac nghién clru dwoc tién hanh cé sl dung trang thiét bi cia Phong thi nghiém Trong diém
Cong nghé Gen, Vién Céng nghé sinh hoc.
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SUMMARY

MEDIUM OPTIMIZATION FOR IMPROVEMENT OF VANCOMYCIN
BIOSYNTHESIS BY STREPTOMYCES ORIENTALIS 4912

In fermentation technology for antibiotic production, medium composition plays a crucial
role and particularly influences on the biosynthesis and accumulation of antibiotics. In this
study, optimization of critical medium components was implemented in order to attain a higher
yield of vancomycin biosynthesis by actinomycete Streptomyces orientalis 4912. On the basis of
inoculum medium 48 and antibiotic fermentation medium MTI11 by 4912 strain, the effects of
various carbon and nitrogen sources on vancomycin productivity were evaluated. From the
results obtained, sucrose and pepton were determined the most effective on vancomycin
production. Further optimization of sucrose- and pepton-proportion in MTI1l medium by
mathematically planned Box-Wilson approach revealed the maximal yield of vancomycin
biosynthesis in the medium consisting of glucose 22 g.I"'; sucrose 34 g.I''; peptone 6.8 g.I":
NaCl 2.5 g1 and CaCOj; 2 g.I'". The results of antibiotic fermentation after 120-hour in the
original and optimized media showed that biomass and vancomycin production of the latter were
enhanced by 46.6% and 38.7%, respectively.

Pia chi: Nhdgn bai ngay 12 thdang 3 nam 2009
Vién Cong nghé sinh hoc,

Vién Khoa hoc va Céng nghé Viét Nam.



