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ABSTRACT

In this article we present a technical method for the isolation of a phytosterol mixture from
the by-product of soybean oil production with about 4 - 5% yield and more than 90% purity. The
phytosterol mixture product is examined by physical methods such as IR and HPLC-MS.
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I- MG PAU

Cho dén nay, hang nam Viét Nam phai nhap
khdu 90-95% céc hoat chat lam thuéc, 100%
cac loai thudc c6 gdc steroid véi nhitng khoan
ngoai té rat 16n. TruGe tinh hinh d6 chinh pht
vita mé6i phé duyét Chuong trinh trong diém
quoc gia vé héa - duge tr 2007 dén 2015 ¢6
tinh dén 2020, nham thiic ddy va tao ra cd huych
cho cong nghiép hod - duoc nudc nha phét trién,
trong d6 ¢6 noi dung chiét xuat phytosterol dau
tuong va ban téng hop thudc cé goc steroid tir
sterol dau tuong. Su chuyén héa phytosterol dén
céc san phdm dung 1am thudc da dugc chiing toi
nghién ciu tir 1988 cho dén nay.

Nam 2003 L. b. Huy va cong su Vién Hoéa
hoc, Vién Khoa hoc va Cong nghé Viét Nam bat
dau nghién cidu chiét xuét phytosterol tir phé
phu thai cong nghiép va da nhan duoc 100 g
mau phytosterol ddu tién tir phu thai cong
nghiép dau dau tuong.

Sterol tr& thanh nguyén liéu ban tong hop
cac thuoc c6 goc steroid 1a nho hai nguyén
nhan: th¢ nhat sterol ¢ trit lugng rat 16n dugc
thu hoi tir ph€ phu thai cong nghiép gidy, cong

nghiép mia dudng va cong nghiép dau dau tuong
do vay gid thanh ré; thd hai 12 nhd phat minh
mot s6 ching vi sinh phan cit chon loc mach
bén céc sterol dén 17- cetosteroid [1 - 22].

Doi v6i Viét Nam, trude hét phytosterol cé
thé thu hoi tir phu thdi cong nghiép diau dau
tuong, vi dau tuong 12 nong san quan trong thit 3
v6i san luong hang tram ngan tan/nam dang
duoc chinh phti khuyén khich phat trién, c6 thé
néi day 1a ngudn nguyén liéu thé manh & nude
ta va khong bao gio can kiét.

Nam 2006, 1an dau tién ching toi da cong
b6 két qua nghién ctu chuyén héa vi sinh rat
hiéu qua phytosterol Viét Nam dén 17-
cetosteroid [1].

Nam 2008, chiing t6i da ti€p nhan, nghién
ctiu hoan thién va dang trién khai phét trién
cong nghé vi sinh ctia Nga san xuat ciac 17-
cetosteroid Androstendion (AD) va 9a-hydroxy
AD tir phytosterol do Phong Héa hoc Steroid &
Alkaloid- Vién Héa hoc- Vién Khoa hoc &
Cong nghé Viét Nam tu diéu ché [23, 24]. Diéu
ndly cho phép ching ta tin tudng réing
phytosterol s& 1a ngudn nguyén liéu trong nudc
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thé manh dé ban téng hop cic loai thudc c6 goc
steroit.

Trong bai bdo nay, lan dau tién ching toi
thong bao chinh thic nhiing két qua nghién ctu
chiét xudt tinh ché& phytosterol tit phu thai cong
nghiép ché& bién dau dau tuong [25].

IT - THUC NGHIEM

biém chdy duoc do trén mdy Boetius
(CHDC biic). Phé héng ngoai (IR) ghi trén mdy
FT-IR-IMPACT-410 dang vién nén trong KBr.
Phé HPLC-MS dugc ghi trén thiét bi cia M§
Algilent v6i cdc diéu kién sau: dung moi
CH,CL,/CH,CN, detector MS- Injector 6890n,
nhiét do cia mau bom vao 250°C, nhiét do cta
Injector 28°C, toc do khi Heli Iml/ph., lugng
mau 1 mg/l, nhiét 4o ban dau 60°C.

Téat ca cdc loai dung moi, hod chat mua loai
ctia Trung Qudc.

Kiém tra dinh tinh dung ban moéng d&€ nhom
trang san Merck 60F,s,.

Cédc loai dung moi déu dugc tinh ché lai
truGe khi st dung.

Quy trinh chiét xuat tinh ché& phytosterol tit
phu thai cong nghiép dau dau tuong:

Giai doan 1: Qua trinh thay phan béng
dung dich kiém nuéc

Lay 200g nguyeén liéu phu thai cong nghiép
dau dau tuong, thém vao d6 18,25 g NaOH va
18,25 ml H,O nap hon hgp vao binh ciu ddy
tron 1 1it, 3 ¢8 c6 sinh han héi luu.

Tién hanh khudy dao va gia nhiét dén nhiét
do khoang 160 + 190°C.

Dun hén hop phan tng trong khoang thoi
gian tir 1 + 1,5 gid thi qué trinh thiy phan két
thic.

Giai doan 2: Qua trinh trung hoa bang dung
dich nuéc axit sulfuric

Khi thuy phan xong, trung hodoa hén hop
phan dng bing 98 ml H,SO, 25%. Sau d6 chiét
14y san pham phytosterol.

Giai doan 3: Tinh ché san phdm

Rira 3 14n bang H,0, méi 1an khoang 100 ml
H,0, khudy déo trong khoang 1 + 2 phiit.
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Qua trinh tinh ché san pham: Két tinh
bing hén hop dung moi chon loc nhu da dan ra
& phan ”Két qua & Thao luan” & nhiét do +5°C.
Sau d6 tién hanh loc 14y san phdm, san phdm thu
duoc 1a sterol tho. Két tinh lai sterol tho. Két
qué phan tich bang sac ky HPLC-MS va phé IR
da chi ra sterol thu dugc ¢6 do tinh khiét cao va
ham lugng sterol téng s6 clia 3 thanh phan chu
yéu dat t6i 93,74%, khoang 3-5% la cac sterol vi
lugng khéc. Hiéu sudt thu dugc 4,5-5% tit nguon
nguyén liéu phu thai cong ty dau thuc vat Cai
Lan- Quang Ninh.

- Theo ding quy trinh trén, st dung nguyén
lieu do Cong ty Dau thuc vat Tudng An- Thanh
phé H6 Chi Minh cung cép chi nhan duoc
phytosterol v6i hiéu suit 2,5-3,0%, Diém chdy :
127-133°C.

III - KET QUA VA THAO LUAN

Quad trinh phan 1ap phytosterol tir phu thai
cong nghiép ché bién diu dau tuong c6 thé chia
ra lam 3 giai doan chinh:

Giai doan 1: Thiy phan kiém nguyén liéu

Giai doan 2: Trung hoa dich thuy phan bing
dung dich nudc axit

Giai doan 3: Phan ly thu nhan sdn phim
phytosterol tho, tinh ch€ bang phuong phdp két
tinh chon loc tir hén hgp dung moi.

Truéc hét, nghién ctu dugc trién khai & quy
mo phong thi nghiém 1 lit:

Nghién ctru t6i vu héa phan tng thiuy phan
(nhiét do, thoi gian va do kiém):

+ Anh hudng ctia nhiét do

Két qua khao sit anh hudng cta nhiét do
thuy phan 1én hiéu suat thu héi phytosterol dugc
trinh bay trong bang 1.

Nhu vay, qua qué trinh khao sat anh hudng
clia y€u t0 nhiét do giai doan thiy phan nguyén
liéu 1én hiéu qua toan bd qua trinh, ching to6i
nhan thdy ring: Nhiét do thich hogp nhat dé dat
duoc hiéu sudt cao nhat phu thudc vao ban chét
clia nguyén liéu phu thai duoc st dung, va doi
v6i miu Cédi Lan - Quang Ninh thu thing
12/2007 nhiét do thich hgp nhat 1a 165 - 170°C,
du6i 150°C qué trinh thiy phan khong thé két



thdc du kéo dai thoi gian. K&t qua khao sat anh hudng cla thoi gian
" ) y s thily phan 1én hiéu suat thu héi phytosterol dugc
+ Anh huong cta thoi gian t6m tit vao bang 2.

Bdng 1: Anh hudng ciia nhiét do dén hiéu suat thu héi phytosterol

STT Po kiém Nhiét do Thoi gian Hiéu | Diém chay,
Ty 1é nguyén liéu/kiém/nuée, g | thiy phan, °C | thiy phan, h | suét, % °C
1 200/18,25/18,25 <150 1-3 - -
2 200/18,25/18,25 150 1,5 4,12 127-133
3 200/18,25/18,25 155 1,5 4,10 128-132
4 200/18,25/18,25 160 1,5 5,11 128-133
5 200/18,25/18,25 165 1,5 5,01 128-134
6 200/18,25/18,25 170 1,5 5,00 127-132
7 200/18,25/18,25 175 1,5 4,71 127-133
8 200/18,25/18,25 180 1,5 4,65 128-134
9 200/18,25/18,25 185 1,5 4,75 127-132
10 200/18,25/18,25 190 1,5 4,59 127-133
11 200/18,25/18,25 195 1,5 4,58 128-131
Bdng 2: Anh hudng clia thoi gian thity phan dén hiéu suat thu héi phytosterol
P Nhiét do Thoi gian . Piém
STT Ty 1& nglif%rll( 11icégll/%ém/nu.‘éc) thﬁyoghan, thy }113 han, Sllféflt?l{'/b cl:écy,
1 200/18,25/18,25 165-170 <1,0 - -
2 200/18,25/18,25 165-170 1,0 4,15 127-133
3 200/18,25/18,25 165-170 1,0 4,11 128-133
4 200/18,25/18,25 165-170 1,5 5,00 128-133
5 200/18,25/18,25 165-170 1,5 5,10 127-132
6 200/18,25/18,25 165-170 1,5 5,05 128-132
7 200/18,25/18,25 165-170 2,0 4,75 126-133
8 200/18,25/18,25 165-170 2,0 5,04 128-133
9 200/18,25/18,25 165-170 2,0 4,41 128-133
10 200/18,25/18,25 165-170 2,5 5,08 127-132
11 200/18,25/18,25 165-170 2,5 4,45 126-133
12 200/18,25/18,25 165-170 3,0 5,06 128-133
13 200/18,25/18,25 165-170 3,0 4,34 128-132
14 200/18,25/18,25 165-170 3,0 4,72 127-133

Nhu vay, thoi gian t6i thiéu dé thuc hién qua  nguyén liéu c6 nhiét do soi cao hon thi c6 thé
trinh thuy phan 1a 1 gio, tuy nhién tiy thuoc ddu  phai duy tri dén 1,5 gio. Tang thoi gian khong

205



lam tang hiéu qua toan bo qua trinh.
Vé do kiém (ty lé lugng kiém duogc su
dung/nguyén liéu/nudc):

Két qua khéo sat anh hudng cua do kiém lén
hiéu suat thu hoéi phytosterol duogc trinh bay
trong bang 3.

Bdng 3: Anh hudng ciia do kiém dén hiéu sut thu héi phytosterol

STT Do kiém Nhiét do Thoi gian Hiéu Qiém

Ty 1¢ nguyén liéu/ki€ém/ nudc, g | thay phan, °C | thay phan, h | suat, % chay, °C
1 200/18,25/18,25 165-170 1,5 5,12 126-132
2 200/18,20/18,25 165-170 1,5 5,07 128-133
3 200/18,00/18,25 165-170 1,5 4,02 128-134
4 200/17,75/18,25 165-170 1,5 4,13 127-132
5 200/17,50/18,25 165-170 1,5 4,11 128-132
6 200/17,25/18,25 165-170 1,5 4,76 128-133
7 200/17,00/18,25 165-170 1,5 3,12 128-133
8 200/16,75/18,25 165-170 1,5 3,35 126-132
9 200/18,50/18,25 165-170 1,5 4,13 127-132
10 200/18,75/18,25 165-170 1,5 5,02 128-133
11 200/19,00/18,25 165-170 1,5 5,23 126-133
12 200/19,25/18,25 165-170 1,5 4,93 126-133
13 200/19,50/18,25 165-170 1,5 5,12 127-132
14 200/19,75/18,25 165-170 1,5 4,93 128-134

Tir cdc két qua nhan duoc ching toi nhan
thdy c6 thé dung do kiém tuong tu theo ti 1é sau
day s& cho hiéu sudt cao nhat: 200 g nguyén liéu
phu thai cong nghiép ddu dau tuong/18,20 -
18,25 g NaOH /8,25 ml H,0O; khong cén thiét si
dung do kiém cao hon.

T6i wu hod qué trinh phan 1ap va tinh ché
san pham phytosterol:

Ching toi cho ring giai doan trung hoa hén
hop phan dng thiy phan khong quan trong, do
vay ching t6i da tap trung hon vao viéc lua chon
diéu kién t6i vu phan lap tinh ché san pham.

Két qua khao sat tham do anh hudng nhiét
do, dung moi két tinh 1én hiéu suét két tinh thu
hoi phytosterol dugc trinh bay & bang 4.

Tir két qua nhan duoc chi ra ring, diéu kién
két tinh thich hgp nhat dé nhan duoc hiéu suat
thu héi san pham cao, do tinh khiét cao 1a: Hé
dung moi (CH; ),CO: 50/MeOH 96%: 40 /H,0O
:10 (v/v/v) & nhiét do 5°C.
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Mot s6 phuong phap khac da biét chiét xuét
sterol tir phu thai ¢6 nhiéu giai doan [26], phai
diing dung moi dat tién dé chiét, tham tri ding
dung moi ddc hai [26 - 31]. Phuong phap nay it
giai doan, chi dung cic héa chiat dung moi
thong dung it doc hai va chi cén loai tinh khiét
k¥ thuat.

Phé IR (hinh 1) cho cdc pic dic trung &
3433 cm™ (Vy), 1640 cm™ (V) va céc pic dic
trung & 2938 cm™ cho céc dao dong Ve (ctia hé
thong vong no cla phan ti sterol).

Két qua phan tich sterol r6 rang nhat nho
phd LC- MS. Céc sac d6 khoi phé hinh 2, 3, 4
va 5 da chi ra diéu nay, trén sic ki d6 hinh 2 ¢6
3 pic dic trung cho 3 sterol dién hinh la j-
Sitosterol  (39,5%), thoi gian lwu: 39,257:
Stigmasterol (29,56%), thoi gian luu: 36,145:
Campesterol  (24,68%), thoi gian luu:
34,499.Nhu vay ham lugng sterol téng s clia 3
thanh phan chinh dat: 93,74%



Bdng 4: Anh hudng nhiét do, dung moi két tinh 1én hiéu sudt két tinh thu héi phytosterol

far dA Hiéu suat iR
STT Dung moi két tinh klé\'?iliflth(,igc Phytosterol, % ct}ljél;,n"lc
la | EtOH 96% +5°C 76 127-132
1b | EtOH 96% t°ptn 72 128-133
2a | EtOH 90% +5°C 79 127-133
2b | EtOH 90% t°ptn 70 127-132
3a | MeOH 96% +5°C 82 128-133
3b | MeOH 96% t°ptn 72 128-132
4a | (CH;),CO +5°C 85 126-133
4b | (CH;),CO t°ptn 73 128-132
5a_ | (CH;),CO: 50/MeOH 96%:50 +5°C 82 127-133
5b | (CH;),CO: 70/MeOH 96%: 30 t°ptn 93 127-132
6a | (CH;),CO: 50/MeOH 96%:30 H,0O: 20 +5°C 90 127-133
6b | (CH;),CO: 50/MeOH 96%: 40 H,0:10 +5°C 97 128-133
6¢ | (CH;),CO: 50 /MeOH 96%:45 H,0:5 t°ptn 90 127-133
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Hinh 1: Pho IR ctia hén hop sterol phan lap tir phu thai cong nghiép ddu dau tuong

Séc ky d6 hinh 2 hoan toan phu hop vdéi tai liéu tham khdo [1]. Phé MS ciing cho nhiing
thong tin bé sung va cu thé cho ting sterol riéng biét: phd MS cua pic (1) cho pic ion phan tit M* =
414 tuong tng véi B-sitosterol, phé MS clia pic (2) cho pic ion phan tir M* = 412 tuong tng véi
stigmasterol, con phé MS ctia pic (3) cho pic ion phan tit M* = 400 hoan toan truing hop véi trong
lugng phan tir ciia campesterol.
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Abundance

TIC: 1104M1.D\data.ms
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Hinh 2: Phé LC-MS clia hdn hop sterol phan lap tir phu thai cong nghiép dau dau tuong

Abundance
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Hinh 3: Phd MS cta thanh phan B-Sitosterol

IV - KET LUAN

1. ba nghién ctu va hoan thién quy trinh
phong thi nghiém chiét xuat tinh ché phytosterol
tir phu thai cong nghiép ché bién dau dau tuong
cta Cong ty Dau thuc vat Cdi Lan - Quang Ninh
v6i hiéu suét phytosterol thu dugc dat 4,5 - 5,0%
va Cong ty DAu thuc vat Tudng an TP H6 Chi
Minh véi hiéu suat 2,5 - 3,0%.
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2. San pham dugc nhan dang bing diém
chay va cdc phé IR, HPLC-MS.

3. Ham lugng phytosterol tong s6 cla 3
sterol chinh 1a 93,74%: trong dop-sitosterol
(39,5%), stigmasterol (29,56%), campesterol
(24,68%), céac sterol khac con lai chiém tur 3-
5%.

4. Quy trinh kha thi dé trién khai lén quy mo
16n.



Abundance
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Hinh 5: Phé MS clia thanh phan Campesterol
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