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Tom tit:

Tetrahydrocurcumin (THC) c6 tén khoa hoc la 1,7-bis(4-hydroxy-3-methoxyphenyl)-heptane-3,5-dione, cong thirc
thue nghi¢ém 1a C, H, O va khdi lwgng phan tir 1a 372 g/mol, 1a mt beta-diketone tw nhién c6 nhiéu hoat tinh sinh
hoc quan trong, dwge phan lap tir nghé hoic ban tong hop tir curcumin. THC c¢6 hoat tinh trc ché qua trinh peroxy
lipid & mang hong ciu do tert-butyl hydroperoxide giy ra manh hon curcumin, dong thoi cii thién stress oxy héa
trong than. Hon thé nira, THC con c6 hoat tinh chong viém, oxy ho4, 1am chim qua trinh ldo ho4 da va tao sic to
da. Trong bai bio nay, THC dwoc ban tong hop tir curcumin bing hai phwong phap. O phwong phap thir nhit,
curcumin dwgc acetyl hoa véi anhydric acetic trong pyridin thu dugc curcumin acetyl (1); sau dé, tao thanh THC
acetyl (2) bang cach sir dung xiic tac hydro héa 10%Pd/C trong dung méi EtOH ¢ nhiét do phong, tiép theo phin
trng deacetyl hoa véi NaOH 8% & pH 9 thu dwgc THC (3). Phwong phap thir hai sir dung xtc tac hydro héa véi su
c6 mat caa 10% Pd/C trong dung mdi hodc EtOH/NaOH ; , hodc EtOH/NH,OH 25% ¢ nhi¢t d phong, thu dwgc
THC (3) véi hi¢u suét cao. Cu tric ciia cic chit dwoe xac dinh bing cic phd cong huong tir hat nhan (NMR) va sic
ky 16ng - ion héa phun dié¢n - phé khéi (LC-ESI-MS).
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Chi 56 phin loai: 1.4,2.4, 3.4

The synthesis of tetrahydrocurcumin from curcumin
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Abstract:

Tetrahydrocurcumin (THC) is 1.7-bis(4-hydroxy-3-methoxyphenyl)-heptane-3.5-dione with the empirical formula
C,H,,0, and a molecular weight 372 g/mol, and is a bioactive beta-diketone compound. It can be isolated from
turmeric (Curcuma longa L.) or semi-synthesised from curcumin. THC could inhibit lipid peroxidation in erythrocyte
membranes induced by tert-butyl hydroperoxide, showing a greater effect than curcumin, as well as ameliorate
oxidative stress-induced renal injury. In addition, THC possesses anti-inflammatory, antioxidant, and anti-aging
activities. In this article, THC was semi-synthesised from curcumin using two methods. In the first approach,
curcumin was acetylated with acetic anhydride in pyridine to afford curcumin acetyl (1) to form THC-acetyl (2) via
the catalytic hydrogenation using 10% Pd/C in EtOH at room temperature, followed by deacetylation with NaOH
8% at pH 9 to yield THC (3). In the second method, catalytic hydrogenation in the presence of 10% Pd/C in solvent
or EtOH/NaOH (solid), or EtOH/NH,OH 25% at room temperature to obtain THC (3) in good yields. The structures
of the compounds were confirmed by nuclear magnetic resonance (NMR) and liquid chromatography-electrospray

ionisation mass spectrometry (LC-ESI-MS).
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1. it van de

Curcumin la thanh phén chinh cua curcuminoid, hoat
chat chinh trong than ré& nghé (Curcuma longa L.) chiém
khoang 3-6%, trong d6 curcumin chiém khoang 70-80% vé
khdi luong, thuong dugc st dung lam gia vi, vi thube tir
khoang nim 800 sau cong nguyén tai An Do. O cubi thé ky
XX, curcumin dugc chung minh cé tac dung chéng viém,
chéng oxy hoa, chit chdng nguyén sinh va khang khuén [1].
Ngoai ra, curcumin con c6 tac dung chdng ky sinh tring,
chdng co thit, chdng viém, ¢6 kha nang chong ung thu tiém
ning va ciing dugc sir dung trong my pham [2]. Tuy nhién,
kha ning hoa tan trong dung mdi kém, sinh kha dung rit thap
12 mot han ché do cdu tao cua curcumin 1a hé théng vong
thom véi cac polyphenol duoc nbi boi hai nhém cacbonyl
a, f - chua bao hoa [3]. Trong khi do, tetrahydrocurcumin
hay curcumin tréng (THC) c6 thé cai thién duge mot s6 han
ché ciia curcumin [4]. Cac nghién ciru chi ra, THC c6 hoat
tinh chéng oxy héa, chdng tiéu duong, bao vé t& biao manh
hon curcumin trong viéc ngan ngira va diéu tri cac bénh ung
thu khac nhau. Ngoai ra, THC ciing 14 san pham chinh cua
qué trinh chuyén hoa cia curcumin trong co thé, c6 do 6n
dinh hoa hoc trong nudc tot va dé hip thu qua dudng tiéu
hoa hon curcumin [5, 6]. Tang cudng bai tiét ra insulin, co
tac dung ha cholesterol trong mau [7]. Mot sé nghién ctru da
chimg minh THC ¢6 kha niang chbng viém, chéng oxy hoa,
lam ch@m qua trinh 130 hoa da va tao sdc t6 da [8, 9]. Voi
nhitng hoat tinh ké trén, THC di va dang 1 hop chat kha
tiém nang dé phat trién lam nguyén liéu hoa dugc, dac biét
lam nguyén liéu bao ché my pham.

Hién nay, phuong phap phd bién dé diéu ché THC la
phuong phap sinh hoc va hoa hoc. Phuong phép sinh hoc 1a
st dung nam ndi sinh trong than ré cua ct nghé, cho hiéu
sut chuyén hod thap, hiéu qua khong cao va kho trién khai
san xuat & quy mé 16n [3]. Phuong phap héa hoc chii yéu
dugc st dung dé didu ché THC bang phan tng khir hoa
nbi doi ¢ vi tri C-3,4 dé thu dwoc THC [1, 10], tuy nhién
do kha ning hoa tan kém, cau trac c6 chira hai nhém keton
d& bi khir hoa tao thanh nhom hydroxyl anh huéng dén do
tinh khiét cia san pham. Hau hét cac nghién ciru trén thé
gi6i déu sir dung tac nhan khir hoa 1a H, duoc hap phy trén
bé mat xtc tac Pd/C, Raney-Nickel (AI/Ni) trong dung moi
EtOAc véi ap suat 2 bar ¢ didu kién nhiét ¢ 50°C, trong
thoi gian 16 gio, hodc voi CH,COCH, dudi diéu kién ap
suat 1 atm trong thoi gian phan Gng 1a 3 gio, hi¢u suat thu
duoc 1a 70% [11, 12].

Tai Viét Nam, c6 mot sd tac gia da nghién clru téng
hop THC bang cac phuong phap khac nhau. Nhom tac gia
D.H. Toan va cs (2014) [13] da thuc hién phan tng khtr hoa
voi xuc tac Zn/NiCl, trong dung mdi la EtOH/H, O (8/2, v/v),
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dudi diéu kién siéu am & nhiét do phong, trong thoi gian
2 gio, thu dwoc san pham véi hidu suat 82% & quy mé 0,1
g/mé. N.M. Cuong (2017) [14] d4 téng hop THC & quy mo
0,5 kg/me, v6i tac nhan khir hoa H, dugc hap phu trén nén
xuc tac AI/Ni & ap suit cao trong b1nh thép, hiéu suit san
pham tho dat 85% va do tinh khiét THC dat 90%.

Ngoai ra, viéc khao sat su dung mot diéu kién phan ung
6 thé cai thién dugce do tan cua curcumin trong qua trinh
khir hoa ciing chwa dwoc nghién ctru dé c6 thé cai thién
duogc tang do tan, tang do tinh khiét va hiéu suat, déng thoi
giém duogc chi phi may moc thiét bi san xuit 16n dang la
van dé cic doanh nghiép quan tim. Trong khi d6, nhu cau
sir dung THC cho nganh my pham ngay cang tang. Vi thé,
chung t6i tién hanh nghién ctru didu ché THC tir curcumin
nhim khdo sat mot s6 diéu kién khir hoa khéc nhau, dé c6
thé ning duoc quy mé san xuat, dap tng duoc nhu ciu sir
dung ngudn nguyén lidu hoa dugc trong tuong lai.

2. Nguyén liéu va phuong phap nghién ciiu
2.1. Nguyén li¢u

Céac hoa chit curcumin (>95%), THC (>95%), 10%
Pd/C, pyridin, anhydric acetic, MeOH, EtOH la cdc nguyén
liéu thuong mai dugc dat mua cia Hang Sigma Aldrich,
Merk, Accros, PA... dugc st dung ma khong can tinh ché.
Khi H, chtra trong bom khi dugc dat mua cta Cong ty
Messer Viét Nam.

Sic ky 16p mong (SKLM) thuc hién trén ban mong
trang san silica gel 6045, (Merck) va quan sat duoi budc
song 254 va 366 nm. Pho cong huong tir hat nhan (NMR)
duogc ghi trén may Bruker AM S00FT-NMR trong dung moi
DMSO-d,, MeOH-d, su dung TMS lam chat noi chuan.
Sic ky long ghép nbi khdi phé LC-ESI MS dugce ghi trén
méay LC/MS-8045 Shimadzu. P9 tinh khiét ctia san pham
duoc xac dinh trén hé thong HPLC LC-20A (Shimadzu
LC20, Nhat Ban), cot phan tich pha dao Hypersil GOLD
C (150x4,6 mm, 5 um) v6i hé dung méi CH,CN:0,1%
HCOOH (40:60, v/v), toc do dong 0,8 ml/phut, thé tich tiém
mau 20 pl, detector ghi sic ky do: 280 nm.

2.2. Phwong phap nghién ciru

Hau hét cac nghién ctru trén thé gidi chi ra ring,
curcumin c6 do tan kém trong dung méi hitu co nhu MeOH,
EtOH va tan tt trong CH,COCH,, do do6 dé cai thién do tan
cuia curcumin trong qua trlnh khu hoa, chung t6i da tong
hop THC theo cac phuong phép khac nhau. Phuong phap
tong hop qua ba giai doan (hinh 1), giai doan ddu curcumin
dugc acetyl hoa thu dugc curcumin acetyl (1), thuc hién
phan tmg khtr hoa voi H, duge hép phu trén bé mat 10%
Pd/C thu dugc san pham THC acetyl (2) trong dung moi
EtOH, loai bo nhém acetyl bang phan tmg deacetyl hoa thu

duoc THC (3).
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Hinh 1. So db tdng hop tetrahydrocurcumin (3) tir curcumin qua
ba giai doan.
Ngoai ra, trong ciu tric phan tir co cac nhém OH phenol,
vi thé ¢6 thé hoa tan curcumin trong mdi truong kiém yéu
bang cach sir dung dung dich NH ,OH 25% hodc NaOH rin
trong dung moi 1a EtOH tién hanh phan {mg khtr hoa dé thu
dugc THC. Thém vao d6, dé khao sat anh hudng cua dung
mdi dén qua trinh tao thanh THC, qua trinh khir hod dugc
thye hién trong cac dung méi EtOH, MeOH va CH,COCH, ¢
modi truong trung tinh. Cac phan ung duoc 1dp lai ba lan va lay
két qua trung binh, so dd phan g duoc thyc hién ¢ hinh 2.
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Curcumin Tetrahydrocurcumin (3)

Hinh 2. So d6 téng hop tetrahydrocurcumin (3) tir curcumin qua
mot giai doan.

3. Két gua
3.1. T 5ng hop curcumin acetyl (1)

Trong binh ciu day tron c6 que khudy tir, curcumin
(0,5 g, 1,36 mmol, 1 equiv.) dugc hoa tan trong pyridin
(0,5 ml), thém anhydric acetic (0,26 ml, 2,76 mmol, 2
equiv.). Phan tmg dugc khudy ¢ nhiét do phong thoi gian
18 gid, theo ddi phan tmg bang SKLM voi hé dung moi
dichloromethan:methanol=9:1 (v/v). Két thiic phan tung,
thém nudc vao hdn hop thiy xuat hién két tia vang, loc va
rira két tia bang nudc nhiéu lan thu dugc san pham (1) 1a
chat bot mau vang sang. Hiéu suat phan tng 92%.

Céc chat mau vang sang thu dwoc 1a: T . 162-163°C. LC-
ESIMS: m/z 453,25 [M+H]", CTPT: C,,H,,0, (M=452,15).
'H-NMR (600 MHz, DMSO-d,) ¢, (ppm): 7,64 (2H, d,
J=16,0 Hz, H-3',H-3), 7,51 (2H, s, H-6, H-6"), 7,31 (2H, d,
J=8 Hz, H-10, H-10"), 7,15 (2H, d, J=8,0 Hz, H-9, H-9"),
6,97 (2H, d, J=16,0 Hz, H-4, H-4"), 6,19 (1 H, s, H-1, enol),
3,84 (6H, s, 2xOCH,), 2,26 (6H, s, 2xCOCH,). "C-NMR
(150 MHz, DMSO-d,) J.. (ppm): 183,2 (C-2, C-2'), 168,4
(2xCOCH,), 151,2 (C-7, C-7'), 141,0 (C-8, C-8'), 139,8
(C-5, C-5"), 133,7 (C-1), 124,6 (C-6, C-6"), 123,3 (C-9,
C-9", 121,4 (C-10, C-10", 112,1 (C-3', C-3), 101,71 (C-4,
C-4"), 56,0 (2xOCH,), 20,4 (2xCOCH,).

%H%—IE 67(11DB) 11.2025

3.2. Tong hop tetrahydrocurcumin acetyl (2)

Hoa tan curcumin acetyl (1) (0,1 g, 0,22 mmol, 1 equiv.)
v6i EtOH (0,2 ml) trong binh ciu day tron c¢6 que khudy ti,
thém vao d6 10% Pd/C (1 mg), tiép theo mot dong khi H,
(0,05; 2,0 mmol) duge din vao phin tmg trong thoi gian 1a
4 gid & nhiét do phong, theo ddi phan g bang SKLM vai
hé dung méi n-hexan:aceton=1:1 (v/v). Két thuc phan g,
loai bo phan ran khong tan va thu hdi dung moi dudi ap suét
giam thu dwoc san pham thé THC acetyl (2). Hiéu suat: 90%.

Céc chat rdn mau vang nhat thu duoc la: T : 62,9-
64,5°C. LC-ESI MS: m/z 457,15 [M+H]", CTPT: C,;H,,O,
(M=456,18). 'H-NMR (600 MHz, MeOD-d,) J,, (ppm):
6,92-6,90 (4H, m, H-10,H-10",H-6, H-6"), 6,77 (2H, m, H-9,
H-9'), 5,55 (1H, s, H-1, enol), 3,79 (6H, s, 2xOCH,), 2,91
(2H, t,J=8,0 Hz, H-4"), 2,84 (2H, m, H-1, keton), 2,61 (2H, t,
J=8,0 Hz, H-3), 2,25 (6H, s, COCH,). "C-NMR (150 MHz,
MeOD-d,) 6. (ppm): 206,0 (C-2, C-2', keton), 194,2 (C-2,
C-2"enol), 170,9 (2xCOCH,), 152,4 (C-7,C-7"), 141,5, 141,3
(C-8,C-8"),139,5,139,4 (C-5,C-5"), 123,5(C-9,C-9), 121,4
(C-6,C-6"), 113,9, 113,8 (C-10, C-10"), 102 (C-1, enol), 56,3
(2xCH,0), 45,8 (C-1), 40,7 (C-1), 32,4 (C-4, C-4), 20,5
(2xCOCH,).

33. T 5ng hop  tetrahydrocurcumin
tetrahydrocurcumin acetyl (2)

THC acetyl (2) (0,1 g, 0,22 mmol, 0,22 equiv.) dugc hoa
tan hoan toan voi MeOH (2,6 ml) trong binh cu day tron co
khuéy tur, thém vao dé dung dich NaOH 5% (0,23 ml) dun
hoi luu hdn hop phan tng trong thoi gian 25 phut, theo ddi
phan (mg bang SKLM véi hé dung moi n-hexan:aceton=1:1
(v/v). Két thiic phan tng, tiép tuc trung hoa hon hop bang
HCI (0,5%) dén pH 4, khudy qua dém & nhiét d6 phong thu
duoc chit rdn mau tréng. Loc va rira chit ran béng nudce thu
dugc THC (3). Hiéu suat: 80%. Do tinh khiét 97,7% [6, 15].
Trong do, ty 1€ enol:keton=1/2 trén NMR.

3) ur

Céc chat bot mau trang thu duoc la: T : 95-98°C. LC-
ESI MS: m/z 373,17 [M+H]", céng thirc phan tir: C, H,,0,
(M=372,16). 'H-NMR (600 MHz, DMSO-d,) ¢, (ppm):
8,67 (2H, s, OH), 6,75 (2H, s, H-6'), 6,65 (2H, d, J=8,0
Hz, H-10"), 6,56 (2H, d, J=8,0 Hz, H-9"), 5,72 (1H, s, H-1
enol), 3,72 (6H, s, 2xOCH,), 3,68 (1H, s, H-keton), 2,74
(2H, q, J=7,0 Hz, H-4"), 2,65 (2H, t, J=7,0 Hz, H-3"), 2,55
(2H, t, J=7,0 Hz, H-3',). "C-NMR (150 MHz, DMSO-d,)
J,. (ppm): 204,7 (C-2', keton), 193,4 (C-2', enol), 147,4 (C-
7, C-7'), 144,7, 144,6 (C-8, C-8"), 131,6, 131,4 (C-5, C-5),
120,3,120,2 (C-6,C-6"), 115,3; 115,1 (C-9,C-9'),112,5,112,4
(C-10, C-10), 99,7 (C-1, enol), 56,4 (C-1, keton), 55,5
(OCH,), 44,7 (C-4, C-4"), 30,5, 28,4 (C-3, C-3').



34. T 5ng hop tetrahydrocurcumin (3) tir curcumin
trong méi truong kiém

Hoa tan curcumin (1 g, 2,7 mmol, 1 equiv.) véi EtOH
(2 ml) trong binh cau day tron c6 khudy tir, thém vao d6
dung dich NaOH (54,5 mg, 1,25 mmol, 0,46 equiv.) hodc
NH,0H 25% (9,5 mmg, 0,27 mmol, 0,027 equiv.), tiép tuc
thém vao 10% Pd/C (50 mg) va mot dong khi H, (0,1; 2
mmol) duoc dan vao binh phan g trong thoi gian 4 gid &
nhiét d6 35°C, theo ddi phan tmg bang SKLM v&i hé dung
mdi n-hexan:aceton=1:1 (v/v). Két thuc phan tng loai bd
chat ran khong tan trong EtOH, phin dung dich dugc trung
hoa bang HCI (0,1%) dén pH 4, thu hdi dung méi dudi ap
suét giam, thu dugc san phim tho. Két tinh lai san phim tho
trong h¢ dung méi EtOH (0,3 ml) va H,O (0,6 ml) khuéy
qua dém. Loc va rira chit rin nhiéu 1in bang nude thu dugce
THC. Hiéu sut 70%, d tinh khiét 96,6%. Véi xtic tac base
1a NH,OH, hiéu sut dat 82,7%, d6 tinh khiét dat 96,5%.

3.5. Tong hop tetrahydrocurcumin trong moi truong
trung tinh

Hoa tan curcumin (1 g, 2,7 mmol, 1 equiv.) voi EtOH (5
ml), hodc MeOH (5 ml), hodc 2 ml CH,COCH, trong binh
cau day tron c6 khudy tir, tiép tuc thém vao d6 10% Pd/C
(50 mg) va dong khi H, (0,1; 2 mmol) dugc dan vao binh
phan Ung trong thoi gian 5 gid ¢ nhiét d§ phong, theo doi
phan mg bang SKLM véi hé dung méi n-hexan:aceton=1:1
(v/v). Két thuc phan ting loai b chét ran khong tan trong
dung moi, thu hoi dung méi dudi ap suat giam thu duoc
san pham tho. Két tinh lai san pham tho trong hé dung moi
EtOH/H,O. Thu dugc lan lugt véi dung mdi EtOH hiéu suét
1a 80%, d¢ tinh khiéct 14 96,7%. V&i MeOH hiéu suat 1a 83%,
do tinh khiét 97%. V6i CH,COCH, hiéu suat 1a 86%, do
tinh khiét 98,6%.

4. Ban luan

Theo céc nghién ctru trén thé gidi vé quy trinh diéu ché
THC déu dugc chuyén ho4 tir curcumin bang phan tng khu
hod, tuy nhién curcumin kém tan trong dung moéi hitu co,
tan tbt trong moi truong kiém, vi thé dé cai thién do tan cua
curcumin, ching t6i da chuyén hoa sang cic hop chat dé
tan, khir hod trong méi truong kiém yéu, hodc méi truong
trung tinh trong dung méi hitu co c6 d tan tét. Theo hinh 1,
THC dugc tong hop thong qua ba giai doan, giai doan diu
thuc hién phan mg acetyl hoa v6i (CH,CO),0 trong dung
moi pyridin ¢ nhiét d6 phong, viéc su dung pyridin cé tac
dung hoa tan toan bd curcumin dong thoi ciing 1 xuc tac
cho phan tmg acyl hoa. Pay la giai doan quan trong, nham
tang do tan cua curcumin, thudn loi cho vié¢c khir ho4 hai ndi
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d6i, san pham tho ctia phan tmg duoc két tiia trong nudc thu
duogc curcumin acetyl (1) mau vang sang, hiéu sudt dat 92%.

Tién hanh khir hoa nbi doi bang cach sir dung dong khi
H, duoc hap phu trén bé mit 10% Pd/C trong dung moi
MeOH, thoi gian 4 gid & nhiét do phong. Ty 18 vé khdi lugng
xuc tac/curcumin acetyl (1) la m, ., /m =0,05 (w/w,
g/g), curcumin acetyl (1) duoc chuyén hoa sang THC béng
phan tg thuy phan ¢ nhiét d6 hdi luu, trong moi trudng
kiém NaOH 5% (pH 8) trong thoi gian 25 phut, trung hoa
v6i HC1 0,5% dén pH 4 thu dugc san pham 1a THC (3). Két
tinh san pham tho trong hé dung moi EtOH/H,O (2/1, v/v)
va khudy qua dém & nhiét d6 phong thu duoc THC véi hidu
suat 85%, do tinh khiét 97,7%. Hiéu suét toan bd quy trinh
la 66,2%. So sanh vdi quy trinh trong ty cia D. Hailong va
¢s (2019) [15] thi hiéu suit toan b quy trinh dat 76%. Tuy
nhién, ¢ day tac gia da sir dung tac nhan khir hod 1a AI/Ni
dudi dong khi H, trong thoi gian kha dai 20 gio ¢ 20°C thu
dugc THC-acetyl (2) véi hiéu suat 92%, bén canh d6 thoi
gian thuy phan 14 2 gid trong méi trudng kiém manh NaOH
50% kha dai ciing c6 thé anh huong 16n dén do tinh khiét
ctia san pham THC. Piéu nay rat kho khan khi thyc hién &
quy md l6n hon.

curcumin

Mit khac, do trong cu triic c6 chira cac nhém OH
phenol, vi thé dé cai thién do tan cla curcumin chung toi
da tién hanh khir hoa trong méi truong base yéu nhu EtOH/
NaOH . hoac EtOH/NH,OH 25% ¢ nhi¢t do phong, mot
dong khi H, duoc hap phu trén bé mat 10% Pd/C qua trinh
khir hoa hoan thién khi phan tmg chuyén tir mau nau dé sang
khong mau. San pham thé duoc két tinh trong hé dung moi
EtOH/H,O (2/1, v/v). Thu dugc THC v6i higu suit 70%, do
tinh khiét 96,6%. Tuong tu v6i tac nhan base NH,OH 25%,
thoi gian phan tmg 1a 4 gio, thu dugc voi hidu suat 82,7%.
D6 tinh khiét trén HPLC 1a 96,5%. Két qua duogc chi ra ¢
bang 1.

Bang 1. Khao sat anh hwéng cua tac nhan base.

STT  Xic tac base Hiéu suit (%) Do tinh khiét (%)
1 NaOH, 70,0 96,6
2 NH,OH 25% 82,7 96,5

Theo két qua bang 1, ¢4 hai cho d¢ tinh khiét tuong tur
nhau, tuy nhién trong san pham luon chira khoang 1-2%
luong tap chét, co thé do trong mdi truong kiém yéu
curcumin kém bén, do d6 s& bi phan huy mot phan lam anh
hudng dén do tinh khiét ctia san pham, diéu nay s& kho kiém
soat khi thuc hién ¢ quy mé 16n hon. Pé khao sat vé anh
hudng ctia dung moi dén qué trinh khir hod, ching toi tién
hanh khir hod trong cic dung méi cho d hoa tan t6t ciia
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curcumin la EtOH, MeOH va CH,COCH,, phan tmg dugc
khir hoa ¢ nhiét do phong trong moéi truong trung tinh, két
tinh lai san pham tho trong hé dung moi EtOH/H,O (2/1,
v/v), két qua thu duoc & bang 2.

Bang 2. Khao sat anh hwéng ctia dung méi.

. Thoi gian Hi¢u suat D9 tinh khiét
STT Dung moi (gid) (%) (%)
1 EtOH 5 80 96,7
2 MeOH 5 83 97,5
3 CH,COCH, 3 86 98,6

Theo két qua bang 2, ta thay hiéu suét va thoi gian phan
g phu thudc nhiéu vao dung moéi, & day voi dung moi khir
hoa 14 EtOH hiéu suat phan g kha cao dat 80%, tuy nhién
do tinh khiét cua THC chi dat 96,7% tha”ip hon so voi viée
str dung dung méi MeOH, mdc du ¢ cung thoi gian phan véi
hidu suét 83% va do tinh khiét 1a 97,5%. Mot thi nghiém
khac 1a thay thé cac dung méi trén bang CH,COCH, thi thu
duoc két qua rat kha quan, cy thé 1a thoi gian phan ing giam
xudng chi con 3 gio, hiéu suit phan tng ting 1én dang ké
dat 86% dic biét do tinh khiét tang lén dang ké 98,6%. Tir
cac két qua thu duoc, vig¢e st dung dung moéi CH,COCH,
trong moi truong trung tinh cho hiéu suat va do tinh khiét
kha cao, dong thoi giam duoc thoi gian phan ing xudng con
3 gio khir hoa. Ngoai ra, & diéu kién nay da han ché duoc
nhiéu tap sinh ra trong qua trinh phan tmg hon so véi viéc
sir dung trong diéu kién kiém yéu. Thém vao d6, theo D.H.
Toan va cs (2011) [13], THC duoc chuyén hoa & quy mé 0,1
g curcumin/mé, str dung tac nhan khir hoa theo ty 1¢ mol ctia
curcumin:Zn:NiCl, 1a 1:6:1,5 trong dung mé6i EtOH/H,0,
trong thoi gian 2 gi¢ dudi tac dung cta song siéu am, qua
trinh tinh ché bang phuong phap sic ky cot v6i hé dung moi
n-hexan-ethylacetat thu dugc THC voi hiéu suit 82%. Mic
du phan ung thu dugc voi hi¢u suét kha, tuy nhién viéc thyc
hién ¢ diéu kién song siéu am 1a mdt kho khan khi nang 1én
quy md 16n, ddng thoi qua trinh tinh ché bang phuong phap
sdc ky cot ciing 1a mot han ché cua quy trinh.

Do d6, dé khao sat thém diéu kién phan tng, on dinh
quy trinh, chung t61 da nang quy mo cua phan tng Ién 20
g curcumin/mé, voi ty 1€ dung moi/curcumin =2/1 (ml/g),
ty I¢ xtic tacm,, . /m =0,05, luong khi H, (1,51, 6,0
mmol) dugc suc qua phan Gng trong thoi gian 3,5 gid ¢ nhiét
d6 phong. San pham thé duogc két tinh trong hé dung moi
EtOH/H,O thu duoc hiéu suat 90%, d6 tinh khiét san pham
dat 98,9%. So sanh véi két qua nghién ctru cua J.T. Novaes
va cs (2017) [16], THC dugc téng hop & quy mo 50 g/mé,
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thu duoc san phém thd véi hiéu sudt 85%, do tinh khiét
90%, két tinh lai san pham tho bang hé dung moi n-hexane/
ethyl acetate=1/1 (v/v), ty 1¢ chét tan/dung moéi=1/6 (w/v) &
50°C, sau thoi gian 24 gio thu dugec THC véi d6 tinh khiét
98%.

Két qua trén cho thay, viéc sir dung dung moi CH,COCH,
de lam tang d6 tan, giam thoi gian phan tng, dong thoi su
dung hé dung mdi EtOH/H, O tinh ché san phém ciing da cai
thién dang ké vé hi¢u suat va do tinh khiét. Thém vao do,
viéc st dung xtc tac 10% Pd/C la mot xuc tac ém diu, tranh
viéc tao thanh tap chét 1a cic san phdm cia qua trinh khur
hoa hai nhom carbonyl trong ciu trac, dan dén lam giam
d6 tinh khiét cia THC ciing 1a mot yéu td quan trong trong
viéc lua chon tac nhan khir hod trén. Két qua nghién ctru da
g6p phan bd sung cac phuong phap nghién ciru méi trong
qué trinh chuyén hoa THC tir curcumin. Do d6, can tiép tuc
nghién ciru nang quy mé phan tng dé 6n dinh hiéu suit va
do tinh khiét cua san pham, tir d6 tiép tuc thyuc hién & quy
mo 16n hon, nham st dung THC 1am nguyén liéu cho hoa
my pham trong twong lai.

5. Két luan

Tir nguyén lidu curcumin, chung t6i da tong hop THC
thong qua cac phuong phap khac nhau. Hau hét cac phuong
phap déu cho hi¢u suit va d¢ tinh khiét kha cao. Mic du
khtr hoa trong moi truong kiém c6 thé cai thién dugc do tan
ctia curcumin, tuy nhién do tinh khiét cia THC thip hon so
v6i khi khir hod trong méi trudng trung tinh va véi dung
moi CH,COCH,. Ngoai ra, vi¢c st dung h¢ dung moéi két
tinh EtOH/H,O kha kinh t€, it doc hai 1a mét thuén 1gi cho
viéc nghién ctru trién khai & quy mé 16n. Do d6, can tiép tuc
nghién ciru thyc hién tong hgp THC & quy mé 16n hon dé c6
thé hoan thién duoc quy trinh tong hop, tién t6i san xuit &
quy mb pilot hodc quy mé cong nghiép, nham dap g nhu
clu sir dung THC cho nganh cong nghiép duogc phém, dac
biét 1a my pham trong tuong lai.
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