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Tom tat

Nghién ctru tap trung xay dung tiéu chuan ky thuat cho vién nang mém chira hoat chat
nanocurcumin dang liposom. Vién nang mém chira nanocurcumin liposom c¢6 cong thac la:
curcumin toan phan 15,0 mg va céc ta duoc sap ong trang, dau co, lecithin, dau dau nanh. Budc
dau tién 1a tién hanh phan lap curcumin 11, 111 tir bot nghé bang phuong phap sic ky cot. Pha
dong la CHCI3-MeOH c6 do phan cuc ting dan. Xac dinh cac dac tinh cua curcumin II, 1T nhu
mau sic, do tan, do tinh khiét (sic ky 16p mong, quét nhiét vi sai, sic ky long) va cau tric chét
thu dugc (phd hong ngoai, phd khdi, phd cong huéng tir hat nhan). Sau d6 sir dung curcumin
phén lap dwoc va chudn curcumin I (Chromadex, USA) dé tham dinh quy trinh dinh luong dong
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nghé, curcumin, sic ky

cot, sac ky long hiéu nang

thoi curcumin I, curcumin 11 va curcumin I11.

Xay dyng tiéu chuan ky thuat cho vién nang mém cao, kich thudéc hat

chira nanocurcumin gom c6 cac chi tiéu hinh thirc, d6 dong déu khdi lwong, do hoa tan, kich

thuac hat, dinh tinh, dinh lugng.
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1. Pat van dé

Curcuminoid, thanh phan trong ci nghé, tao nén mau vang
didc trung cia cu nghé, lam gia vi thic an, duoc chiét tur
phan ré& cu cua Curcuma longa L. Zingiberaceae. Danh tir
curcuminoid thuong duge dung dai dién cho curcumin I,
curcumin I, curcumin 1l tim trong dich chiét nghé.
Curcuminoid ¢ nhiéu céng dung chita bénh, vi thudc trong
cac bai thudc ¢ truyén cia ngudi An Pg. Curcumin, chiém
tr 2 — 5 %, & chat c6 hoat tinh sinh hoc nhiéu nhit trong
céc curcuminoid [1]. Tuy nhién, cac bang chimg Iam sang
trén nguoi khoe va ngudi bénh déu cho thay sinh kha dung
duong udng cua cac curcuminoid thap. Gan day co nhiéu
nghién ctru duge dong hoc & nguoi, thuc hién trén dbi
tuong nanocurcumin, dang bao ché hat nano cua curcumin,
¢ kich thuge hat tir 1 — 100 nm [2]. Khi so sanh sinh kha
dung cua nanocurcumin va dich chiét curcumin (chtra 95 %
curcuminoid), cho thiy khi dwoc bao vé trong 16p acid béo,
va bao boc bén ngoai 1a mot 16p chat nhii hoa than nuéc,
gitp ting kha ning phan b ctia curcumin trong co thé, dic
biét la curcumin bi giai phéng cham hon, khéng bi chuyén
hoa & da day va gan, do d6 gitp ting sinh kha dung.[3]

Céc ché pham chira curcumin Iuu hanh ngay cang nhiéu
trén thi truong. Dé phat huy nhimg wu diém cua dang bao
ché dic biét nay, cac ché pham can phai dam bao kich
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thuéc hat phi hop (1 — 100 nm), 6n dinh trong qua trinh
bao quan. Hién nay dwoc dién chua co chuyén luan quy
dinh vé ché pham chua hoat chét dudi dang tiéu phan nano
ndi chung va hoat chat nanocurcumin néi riéng. Do do,
trong pham vi d& tai tét nghiép cao hoc nay, “Xay ding tiéu
chudn co sé vién nang mém chiza nanocurcumin® 1a muc
tiéu can dat duoc. Pong thoi cd ap dung dé kiém tra ché
pham lwu hanh trén thi treong hién nay.

2. Nguyén vat liéu va phuong phap nghién ctru

2.1 Nguyén liéu

- Bot nghé nguyén liéu diéu ché nanocurcumin dang
liposom (s6 16 KH/CL/E006/13, 95% curcuminoid)

- Vién nang mém CLINOVA chira curcumin toan phan 15,0
mg va cac td dugc Sép ong tréng, DAu co, Lecithin, Dau
dau nanh.

- Ché phdm vién nang mém CLINOVA chita hoat chét 1a
céc curcuminoid dang nanoliposom. M&i vién nang mém
c6 chira 250 mg nanocurcumin 6% (kl/kl) (twong Gng 15
mg curcuminoid dang nano) va mét so ta dugc: sap ong
tréng, dau o, lecithin, dau dau nanh.

Chdt chuan:

Curcumin 1, SKS: 00003927, HL: 99,26 % (ChromaDex,
USA).
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Héa chdt, dung méi:

Acetonitril, Methanol, Nudc cat 2 lan, Acid acetic bang,
Kalidihydro phosphat, Natri hydroxyd, Chloroform,
Benzen, Dichloromethan, Ethylacetat (tinh khiét phan tich).
Trang thiét bi:

May quang phd Hong ngoai Thermo scientific iS50, May
DSC, May NMR AVANCE 500, May do khdi pho 910 TQ-
FTMS.

2.2 Phuong phap nghién ciu
Phén 1ap céc curcumin tir bot nghé nguyén liéu bang sic ky
cdt voi hé dung moi CHCI3-MeOH c6 d9 phan cuc ting
dan. [4]
Xac dinh cac dac tinh:
e Mau sic va do tan. [4]
oD tinh khiét [4]: phuong phap sic ky 16p mong (voi ba
hé dung mdi c6 d9 phan cuc khac nhau), phuong phap quét
nhiét vi sai va phuong phép sic ky long (theo phan trim
dién tich pic)
eDidu kién sic ky [5]

- Dau do: PDA2998, A = 420 nm

- Cot: Luna® 5 pm C18, 100 Ao

- Pha dong: Acid acetic 2 % - Acetonitril (55:45)

Thé tich tiém: 10 pL

- Tbc d dong:1 mL/phut

- Nhiét d6 cot: 25 oC
e X4c dinh céu truc: [6]
e Pho hong ngoai
o Phéi khéi
e 1H-NMR and **C-NMR
Xay dung va tham dinh quy trinh dinh lugng dong thoi 3
curcumin. Ap dung diéu kién sic ky trong phuong phap thir
d tinh khiét.
Do kich thudc hat: pha lodng dung dich thudc khoang 100
lan roi do kich thudc hat bang may Zetasizer cia Malvern
[7]
Thu d§ hoa tan: thr do hoa tan trong mdi truong dém
phosphast pH 6,8 (pha theo DDVN IV)
Xac dinh cac chi tiéu k¥ thuat can thiét cho ché phidm chua
nanocurcumin liposom. Cac tiéu chuan nay dugc thiét lap
dua trén cac két qua phan tich ciia quy trinh dinh tinh, dinh
luong, thir d6 hoa tan va xac dinh kich thudc hat.

3. Két qua va ban luan

3.1 Phan lap

Phan 1ap curcumin tir bot nghé nguyén liéu bang sic ky cot
v6i hé dung moi CHCI3-MeOH c6 d6 phan cuc ting dan
Tién hanh sic ky cot hdn hop 3 curcumin bang phuong
phap séic ky cot cb dién v6i pha dong c6 d6 phan cuc ting
dan. Lap lai quy trinh phan lap 2 lan. Gop va tron déu san
pham phan lap thu dugc tong cong 60 mg CX2 (hi¢u suat
2,0 %), 50 mg CX3(hiéu sudt 1,67 %). Methanol gitp
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curcumin II va III ra nhanh hon, dung méi nay ciing lam
cho cac tap mau 1an vao phan doan curcumin II va
curcumin I11. Vi vdy, methanol dugc dung chu yéu vao giai
doan tach curcumin III.

1,5 g maw/ 2 g silica gel
70 g silicagel, ¢4t 2,5 x 80 cm

Cloroform,
15 ml/phan doan

, ’
‘ Curcumin I ‘ ‘ Curcumin II va curcurmin IIT

|

Curcumin I sach
(CX2,30mg)

Cloroform

(Curcumin 1T sdp hét
Curcumin IIT

Cloroform: methanol
(95:5)
Curcumin I1I sach
(CX3,25mg)

So'dd 1 Quy trinh phan 1ap CX2, CX3 tir bot nghé

3.2 Xac dinh cac dac tinh cua CX2 va CX3

3.2.1 Do tan

CX2 1a tinh thé dang bot, mau d6 cam, it tan trong
cloroform, tan trong methanol va dimetylsulfoxid.

CX3 la tinh thé dang bot, mau vang nhat, it tan trong
cloroform, tan trong methanol va dimetylsulfoxid.

3.2.2 Do tinh khiét

(1) ) 3

Sac ky 16p méng CX2 va CX3
Tinh khiét sic ky 16p mong. Tién hanh sic ky CX2 va CX3
v&i ba hé dung moi c¢6 do phan cuc khac nhau.
(1): Benzen-Cloroform-Methanol (25:70:5)
(2): Cloroform —Acid aceticbang (90:10)
(3): Dicloromethan-Ethyl acetat-Methanol (95:5:5)
Phat hién bang mét thuong.
CX2 va CX3 cho mdt vét trén ban mong. Vay chit phan lap
duoc dat do tinh khiét sac ky 16p mong.
Xdc dinh dg tinh khiét bcing ky thudt quét nhiét vi sai
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Xac dinh nhiét d nong chay va do tinh khiét cua chét phan
lap bang quét nhiét vi sai-DSC. Curcumin I va Curcumin
III tinh khiét c6 nhiét d6 néng chay lan luot 1a 172 °C va

Temperature (

Temperature (“C)

222 °C. Dya vao do, béng ky thuat DSC xac dinh nhiét do
noéng chay ciia CX2 va CX3 1an luot 1a 169,71 °C va 219,08
°C, v&i do tinh khiét 1an luot 14 99,45 % va 98,30 %.

a)

b)

Hinh 1 Phé DSC ciia CX2 (a) va CX3 (b)

3.2.3 Xac dinh céu trac bang phuong phéap phd

Phé hong ngoai

Phé IR ctia CX2 va CX3 c6 cac dao dong dic trung tuong
ty nhau vi c6 cac nhom chirc giéng nhau ciia nhoém O-H

(3331,0 cmY), C=0 (1625 cm™?), C=C anken (1602 cm™),
C=C aren (1573 cm!), C-H aren thé para (826 cm™).Riéng
CX3 khong cho dinh hap thu cua lién két C-H alkan (3000-
2800 cm 1)
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Phé khoi

Tap chi Khoa hoc & Céng nghé S6 1

K oy
a0
7%
0
& 2RIz =
5 b @ =
& g 4 8 #52 =
;2 o o 5
g€ & » &; . 2 < K g
i ol . g3 - & ¢
. 5 T
b gg 3
40 S a 2
A 8
0 &5 82
25 2 %
4000 3500 3000 2500 2000 1500 1000 500
Wasvenumbers (cm-1)
Thu Aug 10 14.09.43 2017 (GMT+07.00)
FIND PEAKS:
Spectrum C iy
Regon 400000 40000
Hinh 2 Pho IR cua CX3
Khoi lugng phan tir cua CX2 va CX3 lan luot 1a 338,9 d.v.C va 308,9 d.v.C
Display Report - Selected Window Selected Analysis
Analysis Name: Curld Instrument: (C-MSD-TrapSU Print Date: &/11/2017 2.37:35 MM
Method: QUANG 2016.m Operator; 719541 0AFCO00514 Acq. Date: 8/11/2017 2.35:11 PM
Sample Name:  Cur 11
Analysis Info:
) VS Ddren 814
s
204
L8}
104
0s
1768
| 2048
| 189 '“‘5 1607 45 aean 00 308
"% " K 0 ~ “fhbaRs 00 A X0 g P nr
Phy luc 2.3, Pho khoi ESHMS+) coa CX2
MSD Trap Report v 4 (A4-Opt2) Page lofl At (o g
Display Report - Selected Window Selected Analysis
Analysis Namse:  Cur T1.0 Instrumsent: LCMSD Trap 5L Pring Date: 8/11/7017 2:42.32 P
Method: QUANG 2016 Operator: 21954 10AE0000514 Acq. Date: 8/11/2017 2:40:26 P4
Sample Name:  Cur III
Analysis Info:
e W50 Y W
xo?
e
o
49
“on
"
) 108 [ 1838 2148 uen
) 3 " ) 17 T L %0 Yo 3% % ma
Phy luc 2.5, Pho khoi ESHMS+) cua CX3
MSD Trap Report v 4 (A4-Opt2) Page 10f1 [Ere—

NGUYEN TAT THANH

Hinh 3 Phd khéi ESI MS* ctia CX2 (trai, M = 338,9), ciia CX3 (phai, M = 308,9)
Phé khéi ESI+ ciia CX2 va CX3 cho cac pic co ban 1an luot 12 338,9 va 308,9 gin véi s6 khdi ciia curcumin II va curcumin I11.

" Pai hoc Nguy2n T4t Thanh
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Phé céng hieong tir hat nhan

Bing 1: Phé *H-NMR (DMSO, 500 MHz) ciia CX2, CX3 so véi
TLTK (200 MHz, DMSO)

CX3 .
L CX2 . .| Curcumin
Vi tri (ppm: j H2) Curcumin 11 [6] | (ppm; j 111 [6]
Hz)
OCHs|3,836 (s) 3,82
1 16,048 (s) 6,02 6,047 (s) |5.99 (5)
3 |6,682(d; 16 Hz) 6,67 (d; 15 Hz) 6,682 (d;|6.67 (d;
3 16,749 (d; 16 Hz) |6,67 (d; 15 Hz) |16 Hz)  |158 Hz)
9;9°16,815 (d; 7,5 Hz) 6.81 (d ; 8 Hz)
: 6,818 (d;|6.91 (d;
7 16,828 (d; 1,5 Hz) |N/A 85H7) |85 Ho)
7
7,140 (dd; 8; 2 .
10 H2) 6.91(d; 8 Hz)
, 17,315 (dd;, 8; 2 . 7,558 (d;,|7.57 (d;
10 H2) 7,13 (dd ; 8 Hz) 85Hz) |85 H2)
,|7,561 (dd; 8; 4
6,6 H2) 7.31(d, 2 Hz)
4 7,537 (d; 16 Hz) [7.53(d,15Hz) [7,539 (d; 761 (d;
16 Hz)
4 |7,545(d, 16 Hz) |7.53 (d, 15 Hz) 15,8 Hz)
8,8 10,066

Bing 2 Phé 3C-NMR (DMSO, 125 MHz) ctia CX2, CX3 so véi
TLTK (200 MHz, DMSO)

Viti | Cx2 aulr IC‘[JQ;' Vi tri cx3 ?ﬂf‘;g}'
55,60 55,7

1 10085 | 1009 |1 100,90 100,9

6 1127 | 1112 | 7.7,9,9 | 11593 1159

9 11568 | 1157 | 3;3° 120,83 1211

N 1577 | . .,

917 | 11590 | S| s 125,86 126,8

3 120,83 | 1208 f06 101 43031 130,0

3| 12104 | 1211 | 44 140,36 140,1

10,1 12321 )

o | 12315 | 00| i 159,78 159,7

5 12581 | 1258 | 2.2 18321 1832

5 | 12634 | 1264

6 | 130,30 | 1304

2 14034 | 1404

& | 14067 | 1407

7| 147,09 | 1480

8 14934 | 1498

g | 159,78 | 1598

2 | 18311 | 1831

2 | 18325 | 1832

Dit liéu phd UV (Amax = 420 nm), IR va NMR chung to
CX2 tuong tng v6i Curcumin II cé cong thuc phén tor
CaoH180s. Phé BC-NMR cua CX3 cho thiy mit tin hiéu
cong huong & & = 55,69 ppm ctia C Methoxy. Dir liéu phd
UV, IR va NMR chirng t6 CX3 tuong ung v6i curcumin 111

¢6 cong thirc phan tir C1oH1604. Céu tao cua curcumin II va
III nhu sau

Cong thire ciu tao cia demethoxy curcumin va
bisdemethoxy curcumin

Phé 'H-NMR ciia CX2: ba proton methoxy, mot proton
alken, bon proton ctia bbn C lai hoa sp2 cdu hinh trans, bay
proton nhan thom. Phé BC-NMR ciia CX2 c6 18 tin hi¢u
cong huong cua 20 carbon, mot carbon methoxy, mét Cp
ctia nhom diketon, bdén C lai hoa sp2, hai nhom carbonyl,
céc C lai hoa sp2 nam trong ving dich chuyén hod hoc cua
nhan thom. Két qua dir liéu pho IR, MS va NMR cta CX2
hoan toan pht hop véi cu triic cua curcumin 11 [6].

Phé H-NMR ctua CX3: khong c6 tin hiéu cua proton
methoxy, mot proton alken, bdn proton ctia bén C lai hoa
sp2 cau hinh trans, bon proton nhan thom, bdn proton nhan
thom, hai proton nhom hydroxyl. Phd 3C-NMR cua CX3:
c6 8 tin hiéu cong huong cia 19 carbon, mot Cp ciia nhém
Diketon, hai C nhém carbonyl, cac C lai hoa sp2 nim trong
ving dich chuyén hoa hoc cua nhan thom va alken c6 cing
mdi truong hoa hoc (hay ¢ sy ddi xtng trong phan tir) nén
tin hiéu tang gip doi hay gap bdn so vdi tin hiéu cua C cia
nhém diketon & & = 100,90 ppm. Két qua dir liéu pho IR,
MS va NMR ciia CX3 hoan toan phi hop véi cdu triic cia
curcumin 11 [6].

3.3 Tham dinh quy trinh dinh luong dong thoi curcumin I,
curcumin I1, curcumin 11

3.3.1 Tinh twong thich hé théng

Tiém 6 lan mdi dung dich chuan curcumin I 20 pg/ml,
curcumin IT 20 pg/ml, curcumin IIT 20 pg/ml vao hé thong
sdc ky long. Ghi nhan cac thong sb thoi gian luu (tr), dién
tich dinh (S), hé s6 bat dbi (As), hé sb dung luong (k*), sb
dia ly thuyét (N) cta 6 lan tiém dé tinh két qua phan tich
tinh tuong thich hé thong.

Tinh tuong thich h¢ théng HPLC khi phan tich ba curcumin
dat yéu cau dé tham dinh quy trinh phan tich voi cac gid tri
% RSD, hé sb dbi xtng, sb dia ly thuyét, hé s6 dung luong
dat theo tiéu chuin chap nhan.

3.3.2 Tinh dac hiéu

Tiém cac dung dich miu Trang, BI (curcumin I 20 pg/ml),
BII (curcumin IT 20 pg/ml), BIII (curcumin II1 20 pg/ml), D
(20 pg/ml ctia mdi curcumin), mau Thir va mau Thir thém

@‘ Dai hoc Nguyén T4t Thanh


about:blank

chuin. Trén sic ky dd mau thu, pic curcumin I, curcumin
II, curcumin III c6 thoi gian luu lan lwot khoang 22,601
phat, 20,97 phat, 18,75 phut, tring véi thoi gian luu pic
cta curcumin I, curcumin II, curcumin III trong dung dich
chuén. MAu tring khong c6 pic & vi tri nay.

3.3.3 B¢ chinh xac

Phén tich 6 dung dich mau thir khac nhau nhung ¢6 nong do
giéng nhau. Dya vao két qua phan tich, ghi nhan cac thong
s6 cho mdi curcumin: thoi gian luu (tr), dién tich pic (S).
Ham lugng vién trong 6 lan dinh lugng c6 két qua lap lai,
vay quy trinh cd tinh chinh x4c.

3.3.4 Tinh tuyén tinh

Tiém cac dung dich chuin chung ctia curcumin I, curcumin
II, curcumin III & 6 mic néng do 5, 10, 20, 25, 100, 200
pg/ml. Ghi nhan dién tich pic. V& dudng biéu dién su phu
thudc dién tich pic theo ndong do. Pudng tuyén tinh cua ba
curcumin c¢é hé sb twong quan R2 > 0,995.

3.3.5 D¢ dung

Thém vao cac dung dich chudn curcumin & 3 mirc néng do
100 %, 120 %, 150 % lugng curcumin trong mau thir. Tinh
do phuc hoi, ti 18 phén tram lugng chuén phat hién dugc so
véi luong thuc té cho vao. Do phuc hdi cua curcumin I,
curcumin II, curcumin III tr 94 — 105 %. Quy trinh c6 do
phuc hdi tot.

Quy trinh dinh luong st dung chuin curcumin I (USP) va
curcumin II, curcumin III phan 1ap dugc. Két qua cho thay
quy trinh dat tinh phu hop hé théng, dac hiéu, d6 chinh xac,
tinh tuyén tinh va d6 dung. C6 thé ap dung quy trinh dé
dinh luong da thAm dinh trén ché phém chira curcumin
liposom (M. Hasan va cong su, 2013).

3.4 Pinh tinh va dinh lugng curcumin trong ché pham

3.4.1 Pinh tinh

Theo sic ky d6 mau thir, co 3 pic tmg vai thoi gian luu ciia
3 curcumin trong mau chuidn. Vay mau thir c6 chua
curcumin I, curcumin I, curcumin I11.

3.4.2 Pinh luong

Ham lugng curcumin toan phan 1a 121,39 % so véi ham
lugng ghi trén nhan.

3.5 Bd hoa tan

So sanh d6 hoa tan & 30 phut, 45 phut, 60 phat. O thoi diém
30 phit, vién giai phong trén 70% hoat chét, tién hanh do
d6 hoa tan cua 6 vién. Tat ca déu giai phong trén 70 % hoat
chit.

3.6 Kich thudc hat
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Ché phém ¢6 kich thude hat trung binh 14,54 nm va PDI <
0,2.

Mot san pham tot phai cé kich thudc hat nho nanomét,
ddng déu va bén trong qua trinh bao ché. Két qua do kich
thuéc hat trén ché phim cho thdy, hat nanocurcumin cd
kich thudce trung binh 1a 14,54 nm, PDI <0,2.

3.7 Yéu cau chét luong

Hinh thirc: vién nang mém mau vang, bé mit vién lanh lin,
khéng mui khong vi, Do dong déu khdi lwong: £7,5 % khdi
luong trung binh vién

Do hoa tan: it nhat 70 % lugng curcumin toan phan so voi
luong ghi trén nhan dugc hoa tan trong thoi gian khong qua
30 phat

Dinh tinh: sic ky @6 dung dich ché pham c6 3 pic vé6i thoi
gian luu twong Gng thoi gian luu ctia curcumin I, II, 11T
chuén.

Dinh lwong: ham luong curcumin toan phan khéng thip
hon lugng ghi trén nhan

4. Két luan va dé xuat

Chung t6i da dat dugc muc ti€u dé ra véi cac két qua sau:
i phan 13p dugc CX2 (xac dinh 1a curcumin I1), CX3 (xac
dinh 1a curcumin III) c6 nhiét 4§ néng chay lan luot 14
169,71 °C va 219,08 °C véi d¢ tinh khiét lan luot 1a 99,45
% va 98,30 % bﬁng k¥ thuat DSC. Viéc phan lap curcumin
II, curcumin III bang SK cot don gian va c¢6 thé 4p dung
trén quy mo diéu ché dé thiét lap chat ddi chiéu.

Pi xdy dyng va tham dinh quy trinh dinh luong ddng thoi
cac curcuminoid va tUng dung trén ché phim chua
nanocurcumin liposom. Quy trinh dinh lugng dugc xay
dung chu yéu bing phuong phap SKLHNC véi dau do
PDA. Céc diéu kién sic ky duoc chon dya vao 4 tiéu chi la
thanh phan dung méi don gian, an toan; cot sic ky phd
bién; thoi gian luu < 30 phat va do phan giai gitra cac pic
curcumin > 2. Viéc thdm dinh quy trinh thyc hién theo
huéng dan thuong quy.

Thir d6 hoa tan vién nang mém nanocurcumin liposom
trong moi treong dém phosphat pH 6,8.

Xac dinh kich thudc hat cua dung dich thude trong vién
nang mém chtra nanocurcumin dang liposom bang thiét bi
zetasizer (Malvern).

Xay dyng tiéu chudn co s& cho ché phdm chira
nanocurcumin gém cac chi tiéu: hinh thirc, 4o dong déu
khéi lugng, do hoa tan, dinh tinh, dinh lugng.
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Establishing technical specifications for softgel capsules containing nanocurcumin
Nguyen Tuong Van?!, Vinh Dinh?

'Faculty of Pharmacy, Nguyen Tat Thanh University
2Faculty of Pharmacy, University of Medicine and Pharmacy at Ho Chi Minh City

Abstract The aim of this research was to development of technical specification of softgel containing curcumin
nanoliposom. Curcumin nanoliposom contains Curcuminoid 15.0 mg in form of nanoliposome and recipients (White bee
wax, palm oil, lecithin, soybean oil). The procedure firstly isolate demethoxy curcumin, bisdemethoxy curcumin from
Curcuma longa powder extract by column chromatography. The mobile phase is CHCl3-MeOH with mobile phase having
increasing polarity. Determine characteristics of isolated demethoxy curcumin, bisdemethoxy curcumin: color, solubility,
purity (Thin layer chromatpgraphy, Differential Scanning Calorimetry and HPLC), structures (IR, MS, *H-NMR and 3C-
NMR). Using the two curcumin isolated and curcumin (Chromadex, USA) to validate the simutaneous determination of
Curcumin, Demethoxy curcumin, Bisdemethoxy curcumin by RP-HPLC method with PDA detector. Establish technical
specifications for soft capsules containing nanocurcumin liposome including form, uniformity of weight, solubility test,
partical size, identification and assay.

Keywords Turmeric, curcumin, column chromatography, high performance chromatography, particle size
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