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TOM TAT

Dt vin dé: Policosanol 1a nhém cac ancol no mach thang véi 24 dén 34 cacbon, da dwoc
chizng minh c6 tac dung ha cholesterol mau. Muc tiéu nghién ciu: (1) Chiét xudt va tinh ché
policosanol tir vé Mia; (2) Xdac dinh thanh phdn cia cac policosanol trong mau sau tinh ché. Poi
twong va phwong phdp nghién ciru: Vo Mia |a phy pham thu tgi thanh phé Cdan Tho. Sdp thé thu
diroC tir Vo Mia dwoc chiét xudt va sau dé dwoc 1am sach bang phwong phdp chiét pha rdn. Sép dwoc
thuty phan, logi tap so' bé va dioc tinh ché bang phwong phdp két tinh/ két tia phdn doan dé thu
duoc policosanol sau tinh ché. Hon hop policosanol sau tinh ché dirgc kiém tra dg tinh khiét va
thanh phan héa hoc bang k' thugt sdc ky lép meng (SKLM), pho hong ngogi (IR), sdc ky khi (GC-
FID va GC-MS). Két qud: San pham policosanol dwoc chiét xudt va tinh ché tir vé Mia tinh khiét
trén SKLM va dat dé tinh khiét cao trén GC-FID. Két qua phan tich bang ky thudt GC-MS xdc dinh
dwoc octacosanol 1a policosanol chinh véi ham leong 88,65 %. Két lugn: Tir vé Mia, 53,49mg
policosanol di dwoc chiét xudt va tinh ché dat dé tinh khiét cao dii dé thir tac dung sinh hoc va
hiréng nghién cizu 1am ra céc ché pham.

Tar khoa: sap, Mia, policosanol.

ABSTRACT

EXTRACT AND PURIFY POLICOSANOLS FROM SUGARCANE BARK
Nguyen Quoc Thang, Kieu Tran Kim Loan,
Nguyen Ngoc Quynh, Le Thanh Vinh Tuyen
Can Tho University of Medicine and Pharmacy
Background: Policosanol is a group of saturated long-chain alcohols, with chain lengths
varying between 24 to 34 carbon atoms, that has been proven to be effective in reducing blood
cholesterol level. Objectives: (1) Extract and purify policosanol mixture from sugarcane bark; (2)
Determine policosanol composition of purified sample. Materials and methods: Sugarcane bark, a
byproduct of sugarcane juice production, was collected in Can Tho city. Crude wax, obtained from
sugarcane bark, was extracted and refined by solid phase extraction (SPE). Refined wax was then
hydrolyzed and by fractional crystallization/ precipitation to obtain purified policosanol mixture.
The purity and composition of policosanol mixture product were determined by thin layer
chromatography (TLC), infrared (IR) and gas chromatography (GC-FID and GC-MS). Results: The
obtained policosanol mixture from sugarcane bark was high purity product and was confirmed by
TLC and GC-FID. The GC-MS analysis determined that octacosanol was the main policosanol
(88,65 % in GC-MS) in sugarcane wax in Can Tho City. Conclusion: From sugarcane bark,
53,49mg high purity policosanol mixture was extracted and confirmed to be ready for
pharmacological trial and pharmaceutical preparations.
Keywords: wax, sugarcane, policosanol.

I. PAT VAN PE
Mia 14 loai cay duoc trong phd biéq 0 Viét Nam noi chung va Qéng Bang Séng Ciru
Long noi riéng. Cay Mia thudng dugc nhac to1 nhu mt loai thyc pham hodc nguyén liéu
trong cac nganh cong nghi¢p thuc pham, trong d6 chu yéu la nganh cong nghi¢p Mia duong.
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Mot sé nghién ciru da bat dau tim kiém nhimg timg dung khéac cta cdy Mia va ciing di cho
nhiing két qua kha quan, dac bi¢t l1a trong linh vuc cong ngh¢ sinh hoc nhu lam vat liéu loc
nudce, loc kim loai ndng, san xuét xang sinh hoc...[1]

Policosanol 1& nhdm cac ancol no mach thiang véi 24 dén 34 cacbon. Hién tai trén
thé giGi da co nhitng nghién ciru vé policosanol nhur octacosanol, triacontanol. .. dugc phan
1ap va tinh ché tir sap Mia c6 tac dung diéu hoa cholesterol va kiém soat md mau [2]. Tuy
nhién, chua thay nghién ctru chiét xuat, tinh ché policosanol tir Mia tai Viét Nam. Do d6, dé
tai duoc thuc hién véi cac muc tiéu sau:

1) Chiét xuat va tinh ché policosanol tir vé Mia.

2) Xac dinh thanh phan cua céc policosanol trong mau sau tinh ché.

II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Vé Mia la phu phém dugc thu gom tir cac vya Mia & quan Ninh Kiéu, thanh phé

Can Tho. V6 Mia sau khi thu gom duoc siy dén d6 am dudi 13 % danh cho chiét xuét.
2.2. Phwong phap nghién ciru

Dung mdi, hoa chat

Cac dung mdi va hoa chat dung trong chiét xuét: con 96%, nudc cat (Viét Nam);
cloroform, ethanol tuy¢t ddi (Chemsol - Viét Nam), kali hydroxyt, natri sulfat, silica gel
(Meck - brrc; 0,063 —0,200mm).

Céc dung moi va hoa chat chuan ding trong phén tich: diclorometan chuén chay GC
(Merck - Puc), kali bromid, ankan C21-Cao chuan  (Sigma-Aldrich).

Céc dung méi va héa chét ding trong sic ky 16p mong: cloroform, methanol, n-
hexan, ethyl acetat, acid acetic, acid sulfuric.

Mau dbi chiéu dugc chuan bi tir san pham FAZ (Ecogreen) chiét nong voi dung moéi X
va két tinh lai trong dung méi Y. Méu ddi chiéu sau khi chuan bi dugc kiém tra bang pho IR.

Thiét bi

Hé thong GC-MS Agilent 7890B, dau do MS 5977B véi cot mao quan HP-5MS
Ultra Innert (30m x 0,25mm x 0,25um, M¥); Hé thong GC-FID Agilent 7890B (Agilent
Technologies, G3461-6400, My) v6i cot mao quan DB-5MS (30m x 0,25mm x 0,25pum,
Mg); Tu say Panasonic; Mdy cd quay ap suat giam Heidolph (Dirc); Bép cach thiy
Memmert; May quang pho hong ngoai Bruker Alpha T FTIR; Pén UV-Vis Camag hai budc
song 254nm va 365nm; Céan phan tich Kern ABJ.

Noi dung nghién ciru

Chiét xuat va lam sach sap thé tir vo Mia

Chiét xuat sap thd tir vo Mia

Can 30kg vo Mia, say khd & 50 - 60°C, chiét véi 50 lit nue ndng & 100°C, gan thu
lay dich nuéc nong va lam lanh dén 4°C, loc lay tua, sdy taa & 50°C thu duoc sap thd.

Khéo sat diéu kién 1am sach sap thd tir vo Mia

Khao sat dung mdi hoa tan cho chiét pha rin: 1 g sap thé duoc hoa tan véi 100 ml
cac dung mdi bao gém ethanol tuyét ddi, ethyl acetat, cloroform va n-hexan & nhiét do
phong 30°C. Loc lay lugng can khdng tan trong dung méi, say khd ¢ nhiét d 100°C, can.

Lam sach sap tho tir vo Mia bang phuong phap chiét pha ran

Tlen hanh tinh ché sap tho bang chiét pha ran: Nhoi cot chiét pha rin véi 30g silica
gel, nap mau véi 209 sap tho vao cot va loai tap bang 1500ml dung méi da khao sat dé thu

164



TAP CHi Y DUQ'C HOC CAN THO - SO 28/2020

dugc sap da tinh ché. Sap da tinh ché dugc danh gia bang cach so voi policosanol ddi chiéu
trén SKLM.

Khao sat diéu kién chiét xuat va tinh ché policosanol tir sap da tinh ché

Khao sat thoi gian thuy phan sap da tinh ché

Pun hdi luu 3 g sap di tinh ché véi 60ml KOH 2 Methanol tuyét dbi ¢ nhiét do 80 -
85°C trong 1 gid, 2 gid va 3 gid, bd sung 240ml nude vao hdn hop sau thuy phan va loc thu
lay tua, siy kho dugc policosanol thd. Phan tich hdn hop sau thiy phan trén SKLM va phd
IR so v&i policosanol d6i chiéu dé xac dinh thoi gian thity phan phu hop.

Tinh ché policosanol tir policosanol thd bang phuong phap két tinh/ két tiia phan doan.

Dun héi luu policosanol thé véi dung mébi X & 50 - 60°C trong 6 gid, dich thu duogc
1am lanh & 4 °C dé thu ldy tua. Pun hdi luu tia v6i dung mdi Y ¢ 50 - 60°C, rira dich trong
dung mdi Y v&i nudc nong. Dich sau khi rira duge 1am lanh & 4°C dé thu 13y tia, loc 1ay tua,
sdy kho thu duoc policosanol sach (policosanol loai I). Phan dich loc ¢6 con 30ml va lam lanh
& 4°C dé thu lay tia, loc lay tia, sy kho thu duoc policosanol loai II.

Policosanol sach dugc hoa tan trong cloroform (0,2 %) va tién hanh SKLM so voi
policosanol ddi chiéu trong ba hé dung méi c6 do phan cuc khac nhau gom hé dung mai 1:
n-hexan - ethyl acetat - acid acetic (90 : 9 : 1); hé dung méi 2: cloroform - acid acetic (10 :
0,1); hé dung méi 3: cloroform - ethyl acetat - acid acetic (30 : 70 : 0,1). Vét SKLM dugc
phat hién trén UV 254nm, 365nm va thube thir H2SO4 10 %/ methanol.

Xéc dinh thanh phan policosanol sau khi tinh ché

Xac dinh thanh phan policosanol sach bang pho IR

Qué trinh chuan bi va do phd IR ctia policosanol sach dugc tién hanh theo hudng
dan trong Dugc dién Viét Nam V: 1 mg policosanol sach duoc nghién voi 300 mg bot min
kali bromid (IR) di siy kho. Nén khuon c6 hdn hop trén téi ap suat khoang 800 MPa trong
diéu kién chan khong va tién hanh do pho IR.

Khao st diéu kién sic ky policosanol sach bang GC-FID

Mau dugc pha véi ndong do 1000 ppm trong diclorometan. Thé tich tiém mau 3ul (ty
1é chia dong 2:1). Khi mang I nitrogen véi tc d6 dong 1ml/phut. Nhiét do tiém mau va dau
do 1an luot 1a 310°C va 320°C. Chuong trinh nhiét: ting tir 150°C dén 300°C (4°C/phut) va
gitr & 300°C trong 10 phdt.

Xéc dinh cac ancol thanh phan trong policosanol sach bang GC-MS

Xac dinh cac ancol thanh phan trong policosanol thu dugc bang GC-MS dya trén co
s& dir liéu khdi pho va chi s6 Iuu khi so voi ankan chuan. Thanh phéan cuia policosanol loai
I dugc kiém tra bang GC-MS. Thé tich tiém mau 1pl (chia dong 5:1). Khi mang 1 heli véi
tbc d6 dong 1,2 ml/phut. Nhiét d tiém mau va dau do 1an luot 1a 310°C va 320°C. Chuong
trinh nhiét: 150°C gitt trong 1 phit, ting tir 150°C dén 300°C (10°C/phat) va giir & 300°C
trong 4 phat. Ché d6 ion hoa EI & 70eV, phd MS dugc ghi nhan & ché d6 tong dong ion
(TIC - total ion current) trong khoang m/z tir 50 dén 500.

Ham luwong ctia ancol chinh trong policosanol thu dugc duoc tinh quy vé& 100 % dién
tich dinh v6i cong thitc %Z = Sz/3'S. Trong d6, %Z 1a ham luong phan tram ancol Z, Sz 1a dién
tich dinh ctia ancol Z, ¥'S 14 tong dién tich dinh cac chit thu dugc tir sic ky 46 GC-MS.

I1l. KET QUA NGHIEN CUU
3.1. Chiét xuat va lam sach sap tho tir vé Mia
Chiet xuat sp tho tur vo Mia o
Tur 30kg vo Mia, sau qua trinh chiét xuat thu dugc 20g sap tho.
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Khao sat diéu kién 1am sach sép thd tir vo Mia
Béang 1. Khao sat dung moi hoa tan sap tho

Khoi lugng Dung mdi Nhiét dé | Thé tich Lwong cian khong tan
ban dau () (°C) (ml) trong dung mai (9)
1,00 Ethanol tuyét doi 30 100 0,920
1,00 Ethyl acetat 30 100 0,868
1,00 Cloroform 30 100 0,471
1,00 Hexan 30 100 0,804

Nhan xét: Véi cing mot luong dung méi, cloroform cho thiy kha nang hoa tan sap
tho tot nén duoc chon lam dung méi hoa tan dung trong phuong phap chiét pha ran.

Lam sach sap tho tir vo Mia bang phuwong phap chiét pha rin

20g sap tho thu tir vo Mia dugc loai tap so bd bang phuwong phap chiét pha ran thu
duogc 16,409 sap da tinh ché.
Ghi cha:
A: Sap tho
R e B: Sép dd tinh ché

C: Policosanol doi chiéu

¥ ¥ policosanol
% + DPolicosanol

A B A L&
Hinh 1: Sac ky do sap thd, sap di tinh ché va policosanol ddi chiéu véi hé dung
’ moi n-hexan - EA - CHsCOOH (90:9:1) ’
~ Dua vao sdc ky do so sanh sap da tinh ché va policosanol doi chiéu thi sap da tinh
ché c6 chura policosanol.
3.2. Khao sat diéu kién chiét xuit va tinh ché policosanol tir sap
Khao sét thoi gian thity phan sap da tinh ché

Ghi chu:

A: Sap di tinh ché

B: San pham thay phan sau 1 gio

C: San pham thily phan sau 2 gio
® D: San pham thay phan sau 3 gio

E: Policosanol d6i chiéu

Hinh 2: Séc ky d6 sap da tinh ché, san pham thay phan va policosanol ddi
chiéu véi hé dung moi n-hexan - EA - CH3COOH (90:9: 1)

166



TAP CHi Y DUQC HQC CAN THO - SO 28/2020
Nhén xét: Dya vao sic ky dé s0 sénh miu sap d tinh ché, mau san pham thuy phan
va policosanol doi chi€u thi san pham thuy phan sau 3 gi¢ c6 d6 dam vét policosanol 16n
hon sép da tinh ché va khong con thay vét este.
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'Hinh 4: Pho IR cua san pham sau thiy phan 3 gio
Nhan xét: Pho IR cta san pham sau thily phan 3 gio khong con thay dinh trong ving
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tir 1.600 dén 2.000 (C=0) so v6i phd IR ciia sap cho thdy mau policosanol sau thuy phan
khong 1an séap (este), acid béo tu do hay mudi xa phong.

Tién hanh thity phan 3 g sap v6i diéu kién thuy phan va xir Iy mau nhu da mé ta thu
duogc 2,826¢ policosanol tho.

Tinh ché policosanol tir policosanol thd bang phwong phap két tinh/ két taa phan

doan

Tinh ché 3 g policosanol thé thu duoc 53,49 mg policosanol sach (policosanol loai
) va 14 mg policosanol loai II.

Ghi cha:
* A Policosanol Iqail ’
B: Policosanol do6i chiéu
P '
-0
A B A B A B A B A B
1 2 3 254nm 365nm

Hinh 5: Sic ky do policosanol sach va policosanol d6i chiéu véi hé dung méi 1: n-
hexan - EA - CH3COOH (90 : 9 : 1) va trén UV 254nm, 365nm; h¢ dung méi 2: Cf -
CH3COOH (10 : 0,1); h¢ dung mai 3: Cf - EA - CH3COOH (30:70:0,1)

Nhan xét: Dya vao sic ky dd so sanh policosanol loai I va policosanol déi chiéu ¢ 3
hé dung méi khéc nhau thi khong thay xudt hién tap ngoai policosanol trén thudc thir. Cac
policosanol 14 cac ancol mach dai, thing, no nén khong ¢6 hip thu (254nm) hay phat huynh
quang (365nm) nén khong hién vét trén UV 254nm va 365nm cho thdy khong c6 vét tap phat
quang (6 365nm) hay tit quang (& 254nm).

3.2. Xac dinh thanh phan policosanol sau khi tinh ché
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Nhan xét: Policosanol loai I ¢6 cac nhom chire 3318.62 (—OH), 2959.40, 2917.63 va
2849.99 (-CH), 1462.28 (—CH>), 1098.27 va 1027.85 (—CO).
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Hinh 7: Phé GC-FID cua policosanol loai |

Nhan xét: Két qua GC-FID cho théy ¢6 6 dinh. Pinh c6 thoi gian luu 36,939 phut cd
cuong do 16n nhat vai dién tich dinh chiém 74,70% (920,3/1232).
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Bang 2. Bang phan tich két qua cac dinh (phut)
Dinh | Thoi gian luu (phat) | Chiéu cao Dién tich dinh Dién tich dinh (%)
1 14,543 249052,78 521321,38 472
2 15,493 63026,27 150695,25 1,36
3 15,933 4625986,26 11050473,55 100
4 17,558 188417,52 712963,8 6,45

Nhén xét: Dinh c6 thoi gian luu 15,933 phat (Dinh cta chat Z) ¢6 cudng do 10n nhat

Hinh 8. Sic ky do GC-MS cua policosanol loai |

vé6i dién tich dinh chiém 88,65% (100/112,53).
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Hinh 9. Phd MS cua chét Z

nhung c6 hai dinh quan trong twong tmg véi octacosanol (m/z 392 va 364).
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Hinh 10. Phé GC-MS cuia ankan chudn c6 sb cacbon tir 21-40
Nhén xét: Cac dinh ankan tach nhau rd tir C21-C31 va dyga vao thoi gian luu cua cac
ankan chuan duoc phéan tich trong cung diéu kién véi hdn hop chét trong mau, ta tinh dugc
chi s6 Iuu (KI) ctia chat Z dya trén cong thire tinh chi s6 luu Kovats (Kovats Index) danh
cho thiét 1ap chay chuong trinh nhiét trén GC:
KI —30x100+100x > 933~15.14

16,03-15,14

~ 3089

IV. BAN LUAN
4.1. Chiét xuat va lam sach sap thé tir vé Mia

Dua vao két qua khao sat kha nang hoa tan sap tho cua cac dung moi khac nhau thé
hién ¢ bang 1, cho thiy cloroform ¢ kha ning hoa tan sap tho tot hon cac dung méi khac,
phu hop vai tai liéu dé cong b6 [3]. Vi vay, co thé dung cloroform lam dung moéi hoa tan
g dung trong tinh ché sap bang phuong phap chiét pha ran.

Do sap tho thu dugc bang cach chiét vo mia véi nude nong nén trong sap tho chira
nhiéu tap phan cuc trong khi sap va policosanol déu 1a nhiing chat c6 do phan cuc thap do
¢6 chudi hydrocacbon mach thang dai. Do vdy, silica gel (mét pha tinh phan cuc) duoc ding
lam pha tinh chiét pha ran do c6 thé gii lai cac thanh phan tap phan cuc, riéng sap va
policosanol déu 1a cac chat kém phén cuc nén duoc rira giai nhanh. Dya vao hinh 1 so sanh
sap da tinh ché va policosanol ddi chiéu, nhan thdy qua trinh loai tap giup lam sach dugc
sap khdi cac tap phan cuc.

4.2. Khao sat diéu kién chiét xuit va tinh ché policosanol tir sap

Dua vio két qua khao sat thoi gian thiy phan sap duoc thé hién ¢ hinh 2 v hinh anh
san pham thuy phan sau 3 gid ¢ hinh 4, cho thay thuy phan sap v6i KOH trong 3 gid cho
két qua phan ung tét. Qua trinh thity phan va tach policosanol tir san pham thily phén cho
thdy policosanol thu duoc khong con tin hiéu ciia gbc carbonyl. Viéc nay chung to trong
policosanol thu duoc khong con 1an sap (este) hay mudi xa phong (mot san pham ctia qua
trinh thay phan).

Sau khi thuc hién qua trinh tinh ché thu dugc policosanol loai I va II bang phuong
phap két tinh/ két tua phan doan. Két qua so sanh policosanol loai I va pollcosanol dbi chiéu
& 3 hé dung médi khac nhau (hinh 5) cho thy policosanol cho mét vét duy nhat trén 3 hé
dung mai sic ky 16p mong. Quan sat cac ban mong & cac bude song 254nm va 365nm khong
ghi nhan duoc bat ky vét ndo. Diéu nay 1a phii hop vi policosanol 1a cac ancol no (khong chira
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ndi d6i) mach dai nén khong c6 hap thu hay phat xa huynh quang trong diéu kién khao sat. Cac
két qua trén cho thiy policosanol phan lap duoc c6 do tinh khiét cao.

4.3. Xac dinh thanh phan policosanol sau khi tinh ché

Dura vao phd IR hinh 6, xét thay policosanol loai | ¢ cac nhém chire dic trung ciia ancol
no mach dai. Thuc hién khao sat diéu kién séc ky policosanol loai I béng GC-FID, dua vao
hinh 7 cho thiy cac dinh tach nhau rd rang. Tiép tuc thuc hién xac dinh thanh phan cua
policosanol loai I bing GC-MS, dong thoi rat ngan thoi gian trong chwong trinh nhiét vi cac
dinh tach nhau kha xa va rd rét. Két qua phd GC-MS hinh 8 cho thiy dinh cta chét Z c6
cuong do 16n nhit chiém 88,65 % dién tich dinh so véi tong dién tich dinh cta toan phd.
Phd MS cua chat Z hinh 9 cho thay co nhing dinh quan trong twong tmg voi octacosanol
(m/z 392 va 364) phu hop voi két qua cong bd cia Wang va cong su nim 2007 [4]. Pong
thoi, trong phd MS ciing cho thdy mot chudi cac dinh léch nhau 14 don vi c6 m/z 57, 69,
83,97, 111, 125, 139, 153, 181, 195 dac trung cho chudi hydrocacbon mach dai va sy suy
giam nhanh va kha déu din cudng do tin hiéu cua cac dinh c6 m/z tir 111 dén 195 cho thiy
mach hydrocacbon khong c6 sy phan nhanh. Chi sé luu cia dinh octacosanol tinh dugc 1a
3089, twong dbi phii hop véi két qua ddi chiéu tir co s¢ dit liéu cta Vién tiéu chuan va k¥
thuat quoc gia Hoa Ky (NIST - National Institute of Standards and Technology) [5].

V. KET LUAN

Tir 30 kg Vo Mia thu dugc 20g sap thd va tinh ché thu dugc 16,49 sép sau tinh ché.
Véi lugng 4,5g sép sau tinh ché thuc hién thiy phan thu dugc 4,239g san pham thuy phan.
L4y 3g san pham thay phan thuc hién két tinh va két tia phan doan thu dugc 53,49mg
policosanol loai | va 14mg policosanol loai I1. Policosanol loai I thu duoc dat do tinh khiét
cao trén SKLM va GC-FID. Trong san pham policosanol thu duoc, octacosanol la thanh
phan chinh chiém 88,65 % trén GC-MS.

TAI LIEU THAM KHAO

1. Hb Quédc Phong (2015), Nghién ctru tng dung ba mia ché tao vat liéu biocomposite. Hoi
thao KHCN cac truong dai hoc ki thuat 1an thir 46: “Céc truong dai hoc k§ thuat véi sy phat
trién bén viing cua tinh Hai Duong”: 149 - 160

2. Van Tang Nguyen (2017), Recovering Bioactive Compounds from Agricultural Wastes.
John Wiley & Sons (1): 165 - 170

3. Uribarri, E., Laguna, A., Sierra, R., and Ricardo, Y. (2002), Physico-mechanical
characterization of policosanol, a novel hypocholesterolemic drug. Drug Dev Ind Pharm
28(1): 89-93

4. Mei - Fei Wang (2007), Comparison of Various Extraction Methods for Policosanol from
Rice Bran Wax and Establishment of Chromatographic Fingerprint of Policosanol. Journal
of Agricultural and Food chemistry: 5552 - 5558

5. https://pubchem.ncbi.nlm.nih.gov/compound/1-Octacosanol: Kovats Retention Index
(3.2.5), truy cap ngay 01/7/2020

(Ngay nhdgn bai: 03/4/2020 - Ngay duyét dang.: 06/8/2020)

172


https://sj.ctu.edu.vn/ql/docgia/tacgia-4770/baibao-42805.html
https://pubchem.ncbi.nlm.nih.gov/compound/1-Octacosanol

