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TRANSESTER HOA CHON LOQC POI PHAN
MOT SO ALCOL NHI CAP VOI XUC TAC PSL

NGUYEN QUYNH TRANG', LE NGOC THACH™

TOM TAT

Lipaz thu duoc tir Pseudomonas cepacia (PSL) dwoc dung lam xuc tac do kha nang
chon loc doi phan trong sw phdn gidi hon hop tiéu trién cdc alcol nhi cdp. Chiing téi chon
PSL do tinh chon loc va 6n dinh cia lipaz nay. Trong bdi bdo nay, PSL dwgc ding lam xiic
téc cho phan iing transester héa trén cdc alcol nhi cap nhw octan-2-ol, heptan-2-ol, hexan-
2-o0l, pentan-2-ol, butan-2-ol va 1-pheniletanol.

Tir khéa: Pseudomonas cepacia lipaz, transester héa chon loc d6i phan, hdn hop tiéu
trién alcol nhj cap.

ABSTRACT
Enantioselectivity transesterification of some racemic secondary alcohols
with PSL catalyst

The lipase from Pseudomonas cepacia (PSL) is used as a catalyst for its
enantioselectivity in seperating the mixture of racemic secondary alcohols. The
researchers have selected PSL for the study because of its selectivity and stability. In this
paper, PSL was used as catalyst for the enantioselectivity transesterification of some
secondary alcohols such as octan-2-ol, heptan-2-ol, hexan-2-ol, pentan-2-ol, butan-2-ol, 1-

phenylethanol.

Keywords: Pseudomonas cepacia lipase,

racemic secondary alcohol.

1. Dt van dé

Viéc san xuidt mot dbi phan tinh
khiét giit vai trd quan trong trong cac
nganh dugc pham, thuc pham, mi pham.
Vi hiu hét cac san pham cua tong hop
hitu co 1a hdn hop tiéu trién, nhung mot
sd truong hop nhat dinh chi c6 mot ddi
phan 1a hitu ich, dac biét 1a trong hoa
dugc, nganh cong nghiép ma hon 50%
san pham 1a cac hop chat tinh khiét ddi
phan [6, 11]. Nhuoc diém cia cac xuc tac
héa hoc chon loc dbi phan 1a doc hai véi
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enantioselectivity transesterification,

mdi truong, dat tién, tinh chon loc 1ap thé
thap (chua ké chon loc ving). Trong khi
d6, cac xtc tac sinh hoc (enzim) c6 thé
hoat dong & diéu kién binh thuong,
khong doi hoi diéu kién nhiét do hay ap
suit, v4i do chon loc cao ké ca chon loc
lap thé (stereoselectivity) va chon loc
vung (regioselectivity). [2]

Trong bai bao nay, PSL dugc st
dung dé goép phan san xuat mot dbi phan
tinh khiét tir hdn hop tiéu trién alcol nhi
cap thong qua phan ung transester hoa
v6i chit nén 1a acetat vinyl. Phan (mg xay
ra theo co ché “bi-bi ping-pong” (ping-
pong bi-bi mechanism): hai chit nén
dugc chuyén thanh hai san pham (bi-bi)
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va san pham dau tién phong thich khoi vi
tri hoat dong trudc khi chit nén thir hai
tién vao (ping-pong). [9]

Phan tng gifta hon hop alcol tiéu
trién va acetat vinyl vdi xtic tic PSL bat
dau bang su tac kich cia nhom hidroxil
cua serin trong PSL vao nhom carbonyl
cua acetat vinyl. Oxianion vua tao thanh
duoc an dinh bai 16 oxianion trong trung
gian tir dién dau tién. Viéc phong thich
phan alcol cta acetat vinyl dan dén sy
hinh thanh trung gian acyl-enzim. Alcol
tiéu trién R*OH tién vao va tac kich
trung gian acyl-enzim, tao thanh trung
gian ti dién tha hai. San pham R*OAc
dugc phong thich va dé lai enzim cho chu
ki phan tng ké tiép. Su hinh thanh trung
gian tir dién tht hai la budc quan trong
trong su chon loc dbi phan: d6i phan R
cho phan tng nhanh s& ndi tot v6i trung
tam hoat dong cua lipaz hon 1a d6i phan
S. [4,12]

Trong sy chon loc ddi phan thi ddi
phan R-alcol phan tmg nhanh hon ddi
phan S. Kazlaukas cho réng su chon loc
dbi phan cua lipaz phan 16n phu thudc
vao co cau alcol: hau hét lipaz wu dii xtc
tac cho d6i phan R cua alcol nhi cép
mang nhom thé nho va 16n tai tim thi
tinh hydroxy metan va sy chon loc cang
tang khi su khac biét vé kich thude cua
hai nhom thé nay cang tang. Kich thudc
ciia nhém thé nho lam giam kha ning
phan g cua alcol véi lipaz: néu nd vuot
qua ba carbon thi chdt nén phan tng
cham hodc khong phan tng. Day duogc
goi 1a quy tic Kazlaukas, 1a mot quy tic
thuc nghiém, dé du doan dbi phan uu dai.
[1, 5,8, 10]
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Chung t6i tién hanh phan ung
transester hoa acetat vinyl vdi octan-2-ol,
heptan-2-ol, hexan-2-ol, pentan-2-ol,
butan-2-ol va 1-phenyletanol nham khao
sat anh huong cia hiéu Gng lap thé lén
kha ndng xtic tac cua PSL.

2.  Thuc nghiém
2.1. Héa chit:

Butan-2-ol, pentan-2-ol, hexan-2-
ol, Amano PSL (Aldrich), heptan-2-ol,
octan-2-ol, 1-pheniletanol, acetat vinyl
(Merck).

2.2. Thiét bi

May khudy tir diéu nhiét (IKA-
RET), 10 vi song chuyén dung (CEM,
Discover), 10 vi song gia dung Sanyo 900
W, bdn siéu 4m Branson 151 OE-DTH,
thanh siéu 4&m GE 130, trién quang ké A.
Kriiss Optronic GmbH P8000.

2.3. Phan tich

GC/MS Agilent GC-6890 Series 11
v6i dau do Agilent 5973 Network Mass
Selective, cot RTX-5MS (30 m x 0,25
mm x 0,25 pm). GC Shimadzu 17A-
AWF, c6t sic ki thi tinh Beta Dex ™325
(30 m x 250 mm x 0,25 mm).

Quy trinh phan tng: Can 1 mmol
alcol, 1 mmol acetat vinyl cho vao binh
phan tng, thém vao 0,04 g PSL va 2 ml
acetat vinyl, khudy tir. Hon hop sau phan
tmg duoc loc qua phéu Biichner va rira
bang dietyl eter. Dung dich qua loc dugc
rua béng dung dich Na,SO, 3 lan (20
ml/lan), 1am khan bang Na,SO, khan, c6
quay thu hoi eter, can va phan tich bang
sac ki khi.

2.4. Cach xdc dinh R-S trén octan-2-ol

Hon hop sau phan tng duoc sic ki
cot tach riéng alcol va ester. Po géc quay
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cuc hdn hop alcol thu dugc bang trién
quang ké. Dau cta goc quay cuc nay
duogc so sanh voi gia tri chuan cua cac
alcol dong phan theo nhiing tai liéu
nghién ctru trude d6 dé xac dinh duoc dbi
phan chiém wu thé trong hdn hop alcol
sau phan ung (ddu cia hdn hop tring véi
dau cta dong phan nao thi déng phan dé
chiém uu thé trong hdn hop alcol thu
duoc sau phan tng). Tu do xac dinh dugc
d6i phan con lai da wu tién phan tng, hay
n6i cach khac la PSL da xac tac uwu dai
cho d6i phan c6 ham luong thap hon sau
phan ung.

Xac dinh R-S trén octan-2-ol: goc
quay cuc cua hon hop alcol sau khi tich
bang sic ki cot do dugc trén trién quang
ké 1a +8,432. So sanh véi gia tri chudn
cta octan-2-ol (ning lyc trién quang cua
(8)-(+)-octan-2-ol 1a +10,0+0,5° va (R)-(-
)-octan-2-ol 1a -10,0+0,5° [2]). Dau cua
hdn hop tring v6i dau cua dbi phan (S),
hay d6i phan nay chiém wu thé trong hdn
hop sau phan tng. Nhu vay, dbi phan (R)
da duogc uu dai cho phan Ung transester
hoa véi xuc tac PSL.

2.5. Cidch xdc dinh ee va hiéu sudit

Hon hop sau phan ung dugc xéac
dinh bang sac ki khi véi cot thu tinh dé
tinh hiéu suat.

H% =" 4100%

m,

—0
m, =%GC,xm,

— mAlcol

mlt 2M X Ester

Alcol

H%: hiéu sudt phan (mg (trén mot
dbi phan).

mg, mg: khoi lugng dbi phan R va S.

%GCy, %GCs: phan traim GC cua
d6i phan R va S clia ester san pham.

my: khéi luong thuc té, 1a khoi
luong d6i phan (R)-acetat vira tao thanh.

my: khéi luong 1i thuyét. Trong hdn
hop tiéu trién, khdi lugng d6i phan (R)-
alcol béng mot ntra lugng alcol ti€u trién
ban dau. Néu phan mg xdy ra hoan toan
thi toan bd (R)-alcol s& chuyén thanh (R)-
acetat va day 1a khoi lugng 1i thuyét.

Myjeorr khi lugng alcol tiéu trién
ban dau.

m,: khéi luong hdn hop sau phan
ung.

M 4icols MEgter: phan tir khdi cua alcol
ban dau va ester san pham.

Luong thira d6i phan san pham
duoc tinh dua trén %GC theo cong thuc
sau [4]:

hoe |mg-mg| | %GCp - %GCg

Imp+mg|  |%GCp+ %GCy|

Mot hop chét hoan toan thuan tay 1a
ta trién hodc hiru trién duoc goi 1a tinh
chat d6i phan hay lugng thira ddi phén 1a
100%. Mot hdn hop hai ddi phan nhung
khong cung duong lugong mol dugc goi la
c¢6 luong thira d6i phan nho hon 100%.
Bl
3. Keét qua va thio lujn
3.1. Khdo sat phdan trng trén octan-2-ol
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OH OAc OAc
M PSL AN+ /‘\/\/\/
(R,S)-2-Octanol /\ CH.CHO Acetat (S)-2-octil Acetat (R)-2-octil
1 OAc 3 2a 2

Bing 1. Phdn iing transester héa hon hop tiéu trién octan-2-ol bang xiic tic PSL

°C) (s0 ml) (2 (git) 1 2a 2b | (%) %)
1 ndp | Acetatvinyl (2) | 0,04 5 80,699 | 1,553 | 17,748 | 84 28
2 40 Acetat vinyl (2) | 0,04 5 80,850 | 1,581 | 17,569 | 83 27
3 50 Acetat vinyl (2) | 0,04 5 80,972 | 1,630 | 17,398 | 83 27
4 60 Acetat vinyl (2) | 0,04 5 83,234 | 1,493 | 15,273 | 82 24
5 ndp | Hexan (2) 0,04 5 66,193 | 3,620 | 30,187 | 79 44
6 ndp | Toluen (2) 0,04 5 67,481 | 3,461 | 29,058 | 79 43
7 ndp Cloroform (2) 0,04 5 85,828 | 0,547 | 13,625 | 92 20
8 ndp | Aceton (2) 0,04 5 85,998 | 0,873 | 13,129 | 87 20
9 ndp Cloroform (2) 0,06 5 81,387 | 0,739 | 17,874 | 92 26
11 ndp Cloroform (2) 0,08 5 78,080 | 0,876 | 21,044 | 92 31
12 ndp | Cloroform (2) 0,10 5 72,726 | 1,094 | 26,180 | 92 38
13 ndp Cloroform (2) 0,12 5 76,996 | 0,907 | 22,097 | 92 33
14 ndp Cloroform (2) 0,14 5 82,236 | 0,659 | 17,105 | 92 25
15 ndp | Cloroform (1) 0,10 5 74,633 | 0,975 | 24,393 | 92 34
16 ndp Cloroform (3) 0,10 5 81,454 | 0,716 | 17,830 | 92 26
17 ndp Cloroform (4) 0,10 5 88,667 | 0,459 | 10,874 | 92 16
18 ndp | Cloroform (2) 0,10 7 69,295 | 1,305 | 29,400 | 91 43
19 ndp Cloroform (2) 0,10 9 66,186 | 1,546 | 32,268 | 91 48
20 ndp Cloroform (2) 0,10 11 62,089 | 1,892 | 36,019 | 90 53
21 ndp | Cloroform (2) 0,10 13 | 64,206 | 1,958 | 33,836 | 89 50
22 ndp Cloroform (2) 0,10 14 | 62,060 | 3,929 | 34,011 | 79 50
23 ndp Cloroform (2) 0,10 1 82,054 | 0,723 | 17,223 | 92 25
24 ndp | Cloroform (2) 0,10 1 94,588 | 0,267 | 5,145 | 90 7
25 ndp Cloroform (2) 0,10 1 98,649 0 1,351 | 100 2
26 ndp Cloroform (2) 0,10 1 98,002 | 0,069 1,929 93 3
27 ndp | Cloroform (2) 0,10 1 98,617 | 0,039 1,344 | 94 2
28 ndp Cloroform (2) 0,10 2 95,829 | 0,114 | 4,057 94 6

Ghi chu: ndp: nhiét do phong,

1-23: khudy tir, 24: chiéu xa vi séng (10 gia dung),

25: chiéu xa vi séng (16 chuyén dung), 26: chiéu xa siéu ém (thanh siéu dm),
27-28: chiéu xq siéu dm (bon siéu am).
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3.2. Anh hwéng ciia nhiét dp

Két qua cho thiy PSL hoat dong tot
trong khoang tir nhiét d6 phong dén
50°C. Trén 50°C, hoat tinh ctia PSL giam
dang ké dan dén hiéu suit va do chon loc
d6i phan khong dat két qua tot khi kéo
dai thoi gian phan tng. Ching t61 chon
thuc hién phan ung ¢ nhié¢t do phong vira
cho két qua tot vira d& thuc hién va tiét
kiém nang luong do khong phai gia giam
nhi¢t do.
3.3. Anh hwong ciia dung moi

Dung moi it phan cuc cho hiéu suit
phan ung t6t nhung kha ning chon loc
d6i phan cua PSL kém. Phan ung cho do
chon loc tt nhat trong cloroform, tuy
hiéu suat thip hon cac dung mdi khac, co
thé vi d6 phan cuc va co ciu phan tir cia
cloroform thich hop v&i céu hinh hoat
dong cua enzim nén ching t61 chon
cloroform lam dung moéi dé tién hanh cac
budc khao sat tiép theo.
3.4. Anh hwong ciia lwong PSL

Khi ting khéi lugng enzim tic la
lam ting khéi lugng lipaz xuc tic nén
hiéu suit phan g ting va dat gia tri cao
nhat khi khéi lugng PSL 1a 0,1 g. Tuy
nhién, khi khdi lugng enzim ting qué cao
(trén 0,1 g) thi s& gdy uc ché phan tng
lam giam hiéu sudt phan ung va con gay
lang phi xtc tac st dung. Do do, ching
t6i chon khéi lugng xtc tac 1a 0,10 g dé
thuc hién cac khao sat tiép theo.
3.5. Anh hwéng ciia thé tich dung méi
cloroform

Phan ung cho két qua tot nhat khi
thé tich cloroform 1a 2 ml. Thé tich dung
moi ting lam ndng d6 chat nén giam, kha
ning tiép xlc giita cac chit tham gia

phan tng véi xtc tac giam, dan dén tién
trinh phan tng xay ra cham hon, két qua
thu dugc giam. Nhung thé tich dung moi
giam thi phan tng ciing cham hon c6 thé
do nong dd chit nén cao gy tc ché
enzim.

3.6. Anh huwéng ciia thoi gian phén ting

Khi kéo dai thoi gian phan ung, do
chon loc cua phan tng giam nhe (lugng
thira mot loai d6i phan san pham %ee tir
92% & 5 gid con 90%, & 11 gid) co thé 1a
do cang kéo dai thoi gian lugng (R)-
octan-2-ol cang gidm do PSL uu dai xuc
tac, lic do, lugng (S)-octan-2-ol chiém
ham lugong 4p ddo, do PSL c6 tac dung
xUc tac véi ca hai nén luong (S)-octan-2-
ol tham gia phan tng nhiéu hon ban dau
dan dén %ee san pham giam dan. Hiéu
suat phan ung ting khi ting thoi gian
phan tng, dat két qua cao nhat & 11 gio,
qua ngudng nay hiéu suat giam co thé do
lugng acetaldehid tao thanh trong phéan
ung da tac dung véi cdc nhom -NH, tu do
ctia enzim 1am bién tinh enzim, kha ning
xuc tac phan Gmg cia enzim giam dan.
3.7. Sw hé tro vi séng va siéu am

Phuong phap chiéu xa siéu 4m cho
két qua thdp c6 thé do enzim khong bén
trong si€éu am nén bi mat hoat tinh, dan
dén hiéu suat phan img khong cao.

Phuong phap chiéu xa vi séng (16
gia dung) sau thoi gian chiéu xa 1a 1 gid
lam hdn hop néng 1én (~ 60 °C), c6 thé
diéu nay dd lam giam hoat tinh cua
enzim, dan dén hiéu suat kém.

Pé kiém soat su gia tang nhi¢t do
gy bat loi cho phan ung, ching t6i tién
hanh phén ng trong 10 vi séng chuyén
dung véi thot gian chiéu xa duoc kéo dai
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dén 1 gi0, mac du da dugc chon & nhiét
do6 phong vé6i cong suat chiéu xa théap
nhat (1 W) nhung tac dung ciia vi song
ciing 1am cho hdn hgp nong 1én (~ 39 °C)
va phan tng cho hiéu suét rat thap (4%).
Do d6, chiing t6i két luan vi song khong
hd tro cho phan tng nay. Theo chung toi,
kich hoat phan mg bang vi song co tac
dung tich cuc véi nhitng phan tng can
nhi¢t do cao do tac dung lam quay cac
phan tr phan cuc, do d6 lam noéng nhanh
hén hop phan tng, trong khi phan tng
transester hoa st dung xtc tac PSL can
thuc hién & nhiét do phong dé duy tri
hoat tinh xuc tdc ctuia enzim, nhung vi
song lai lam phan Ung nong 1én qua
nhanh (16 vi song gia dung lam noéng
nhanh nhét, 16 vi song chuyén dung c6 hé
thong diéu nhiét dugc dit & 30 °C nén
nhiét d6 hdn hop chi ting dén khoang 39
°C) lam mat hoat tinh cta enzim. Cac

phuong phap chiéu xa vi song va siéu am
trong truong hop nay khong cho két qua
t6t bang sy kich hoat phan ung bang
khudy tir vi c6 thé phan Gng transester
héa can sy x4o tron co hoc. Mit khac,
phan tng thyc hién trong dung moi
cloroform c6 nhiét d6 s6i kha thip (~
60°C), khi xtic tién phan Gng bang vi
song s& gia tang nhiét d6 hon hop nhanh
chong, hdn hop c6 thé trao bét cir lac nao
gdy nguy hiém va c6 thé lam hong thiét
bi st dung.
3.8. Ap dung trén mét sé alcol

Khdo sat anh hudéng cua xuc tac
PSL 1én sy phan giai hdn hop tiéu trién
mot sb alcol nhi cip bang cach ap dung
diéu kién tdi wu vira khao sat octan-2-ol &
trén, nhung thay octan-2-ol bang heptan-
2-ol, hexan-2-ol, pentan-2-ol, butan-2-ol
va 1-phenyletanol v&i cung mot khoi
lugng 1a 1 mmol.

Bdng 2. Transester hoa hon hop tiéu trien mét sé alcol nhi cd'p voi xuc tac PSL

7GC Hiéu suét
Stt Alcol Aleol Ester %0€€oster ’(% )
(R) )
29 | Octan-2-ol 62,089 1,892 | 36,010 90 53
30 | Heptan-2-ol 70,081 1,942 | 27,977 87 44
31 | Hexan-2-ol 73,717 2,085 | 24,198 84 40
32 | Pentan-2-ol 75,311 3,502 | 21,187 72 31
33 | Butan-2-ol 83,367 5,734 | 10,899 31 15
34 | 1-Phenyletanol | (R) 23,258 - 26,807 100 40
(S) 49,937 (%ee e 36)

Tir octan-2-ol dén butan-2-ol, day
carbon ngén dan, do chon loc dbi phan va
hiéu suat phan tng giam. Piéu nay c6 thé
duogc giai thich do cau tao cua trung tdm
hoat dong (TTHD) cua PSL. Grabuleda
mo ta TTHD cua PSL gdm tai ki nude Hy
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16n (a large hydrophobic pocket) (7 x 6,6
x 4,4 A’) twong tac v&i nhom thé 16n (H
tuong tac tot voi nhoém phenyl tét hon
day carbon dai), tui ki nuéc Hs (a tunnel-
shaped hydrophobic pocket) dang duong
ham (2 A x 1,9 A% tuong tac véi nhom




Tap chi KHOA HOC BHSP TPHCM

Nguyén Quynh Trang va tgk

thé nho, tai nhd va va nudc hon Hy
(hydrophlhc pocket ) (1,8 x 1,8 x 1,5 A?)
can trong viéc tao ndi v6i nhém hydroxyl
cua alcol. Tui ki nuéc H; tuong tac tbt
v6i nhom thé 16n; do d6, octan-2-ol cho
két qua tét nhat do co day carbon dai
nhit; két qua giam dan khi day carbon
ngan dan va butan-2-ol cho két qua thap

nhat. Piéu nay co thé giai thich 1a do
octan-2-ol ¢6 day carbon dai vira voi voi
kich thudce cua thi ki nude Hy, trong khi
butan-2-ol ¢6 day carbon ngan, ndi long
1éo vé&i tii Hy nén dé dang roi khoi vi tri
xuc tac cua lipaz lam phan Ung xay ra
kho khén hon.

trong tac wii
nhém the nhe I1A
1.9, i
* ) $0.6 A :
thovsi Al H: 3b A ' I;
nhém  TIOC Hy 18 |.8¢ . . 6.6 A
thj\lr -+ HPI ! lu 19 A
£ lon 6.0 A A 35 A A ’
. | mat
' '-—I sau

L—=—+' %

o cHu ba chifu

05A= ]
l.:? A 44 A
\
> tao nod véi
' : &+ nhém
E' : hydrozyl
... u
1

OH
1-Phenyletanol

2!
]

OH

2-Cictanol

Hinh 1. Cdu tao cua PSL va su sdp xép 1-phenyletanol Iva octan-2-ol
trong TTHD cua PSL [7]

Két qua nay phu hop véi quy tic
thuc nghiém Kazlaukas: PSL wu dai xuc
tac cho dbi phan R cua alcol nhi cép
mang nhom thé nho va 16n tai tim thi

tinh hydroxy metan va su chon loc cang
tang khi sy khac biét vé kich thudc cua
hai nhom thé nay cang tang.
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4. Kétluan
Két qua nghién ctru cia dé tai co
thé tom tit lai nhu sau:

- Khéo sat dugc dicu kién t6i wu cho
phan {ng transester hda octan-2-ol. Ap
dung diéu kién toi wu cua octan-2-ol 1én
heptan-2-ol,  hexan-2-ol, 1-pentanol,
butan-2-ol, 1-phenyletanol.

- Thyc nghiém cho thay khi day
carbon ngan dan hiéu qua xdc tac cua
PSL cang giam. PSL cho két qua tét nhat
v6i 1-phenyletanol.

- Heptan-2-ol, hexan-2-ol, pentan-2-
ol, butan-2-ol chua dugc nghién ctru trén
cung lipaz PSL trong hoa van.

- Cac phuong phap kich hoat xanh
nhu vi song va si€éu am dugc thyc hi¢n va
cho két qua khong tot trong truong hop
nay.

- Phan ung sir dung xtc tac xanh la
PSL, bén vimg cho méi trudng.

- Phan giai hon hop tiéu trién 1-
phenyletanol c6 thé thu duoc hai dbi
phan (R) va (S) tinh khiét 13 hai ddi phan
co gid tri. (R) va (S)-1-phenyletanol tinh
khiét dung dé tach dbi phan trong cac hon
hop tiéu trién  khac.  (S)-(-)-1-
phenyletanol dung trong téng hop
polimer tinh thé long hudng nhiét su
dung trong mot s6 nganh k¥ thuét cao va
la nguyén liéu diéu ché 2-halogeno-1-
phenyletanol va oxid stiren quang hoat
dung trong duoc pham, héa chit néng
nghiép, trung gian trong tong hop hitu co.

Véi cac két qua da dat duoc ching
t6i hi vong s& tiép tuc nghién ctru trén
nhiéu hop chit khic dé mo rong kha ning
mg dung ctia PPL trong tong hop hitu co
nhat 1a trong viéc diéu ché cac hop chat
thu tinh, dac biét la cac alcol c6 day
carbon dai va mang cac nhom thé huong
phuong.
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