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TOM TAT

Muc tiéu: Xay dung quy trinh chiét xudt cao kho tir Nghé o phong thi nghiém.

Déi tugng va phuong phdp: Duoc ligu thin ré Nghé thu mua tgi thanh phd’ H6 Chi Minh. Phiin mém
thong minh: FormRules v3.3 (Intelligensys, Ltd., 2007) dwoc s dung dé nghién citu lién hé nhin qud va
INForm v3.7 (Intelligensys, Ltd, 2008) duwoc ding dé toi wu héa da biéi. Nham ddm bdo d6 tin cdy ciia thiec
nghiém, quy trinh sic ky léng hiu ning cao dinh long curcumin I, di thim dinh vé tinh twong thich hé thong,
tinh tuyén tinh, dg ding va do lap lai, diwegc sir dung trong phan tich.

Két qua: Dir liéu phin tich cho thay ham lwong curcumin I chi lién quan truc tiép vdi dg con trong khi hiéu
sudt chiét cao bi anh hwong boi ca 3 bién s6'khdo sdt. Dya trén cic mo hinh lién quan nhan qua, cic thong so'toi
wu cua quy trinh da dwoc xdc dinh bao gom dg con trung binh, ty I¢ duwgc ligu/dung moi (1/4) va s6'lan chiét xuat
3).

Két lugn: Nho sw hd tro cla phiin mém thong minh, quy trinh chiét xudt cao Nghé, vdi ham lugng
curcumin I cao nhit va higu sudt chiét t6i da, did dwoc t0i wu héa. Két qua thwe nghiém kiém chirng cho thiy cic
thong s6'toi wu hoan toan phit hop véi thyec nghiém.

Tir khéa: Thin ré Nghé, thong so’ chiét xudt, phan mém thong minh, lién hé nhin qud va téi wu héa da
bién
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Objective: Development of the extraction procedure for the dried extract from Curcuma longa L.

Materials and Methods: Rhizomes of Curcumae longae were purchased in Ho Chi Minh City. Intelligent
software: FormRules v3.3 (Intelligensys, Ltd., 2007) was applied for cause-and-effect study and INForm v3.7
(Intelligensys, Ltd, 2008) was used for multivariate optimization.To obtain good input data, the HPLC method
use in curcumin I quantitation was validated for its analytical properties including suitability, linearity, precision
and accuracy.

Results: It's proven that curcumin I content was related to ethanol concentration only whereas the
extraction yield was influenced by all investigated factors. Based on these cause-effect models, the extraction
parameters - including ethanol concentration, material-solvent ratio and extraction times - were successfully
optimized.

Conclusion: With the intelligent software assistance as a framework, the extraction process for Curcuma
longa rhizome was optimized to obtain the maximum content of curcumin I and the highest extraction yield. The
optimized extraction parameters were successfully verified by experiments.

Key words: Curcuma longa rhizome, intelligent software, extraction parameters, extract properties,
cause-effect study and multivariate optimization.
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DAT VAN DE

Hién nay, nhu cau trong nudc va trén thé
gioi vé cao Nghé (Curcuma longa L.) la rat 16n.
Nghé khong chi c6 cong dung gitap lién seo,
mau 1én da non cac vét thwong ma con duoc
st dung dé diéu tri bénh dau da day, kich
thich bai tiét mat...Ngay nay, viéc xay dung
mot quy trinh chiét xuat duoc liéu c6 thé dugc
tro giup boi sy 4p dung cac phan mém thong
minh (3) nhue FormRules (1) (4p dung logic
mo-than kinh dé€ khao sat xu hudng, muc do
va quy ludt nao ctia mdi lién quan gitra cac yéu
t0 anh hudng trén két qua chiét xuat) va
INForm (3) (st dung mang than kinh dé thiét
lap mo6 hinh lién quan nhan qua va va thuat
toan di truyén dé€ tdi uu hda cac thoéng so).
Muc tiéu nghién ctu cta dé tai la xay dung
quy trinh chiét xudt Nghé véi si h tro ctia cac
phan mém thong minh sao cho hiéu suat chiét
toi da voi ham luong hoat chat curcumin I cao
nhat.

NGUYENLIEU & PHUONG PHAP
Nguyén liéu & Phin mém
Duegc liéu

Than ré Nghé vang (Rhizoma Curcumae
longae) mua tai Cong ty TNHH SX-TM Hong
Dai Viét, 188/117/13, Ton That Thuyét, Quan
4(do Trung Tam Nghién Ctu va San Xuat
Duoc Liéu Mién Trung, Tinh Phu Yén san
xuat).

ST )
Hinh 1. Nghé: a. Duoc liéu twoi  b. Duoc liéu kho
Cdc phin mém chuyén dung va thong minh

Design Expert v6.06 (2002) - Stat-Ease, Inc.:
Thiét k€ mo hinh thyc nghiém.

FormRules v3.3 (2007) - Intelligensys, Ltd.:
Nghién cttu nhan qua.

INForm v3.6 (2007) - Intelligensys, Ltd.: Téi
uu hoa cong thirc
Chiét xuit

Duoc liéu duogc chiét bang phuong phap
hoi Iru. Dich chiét duoc cd dé thu duoc cao cod
thé chat mém, dang banh. Tt cin duoc chiét
boi ethyl acetat va loai bdt tap tan trong nudc,

ham lugng curcumin I dwoc xac dinh boi may
HPLC hiéu Waters 2695.
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Hinh 2. Sic ky d6 HPLC dinh lwong curcumin [
trong cao
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Pinh lwong curcumin I

Curcumin I chuin (do tinh khiét 98,75%)
do ban Nghién ctu Khoa hoc-Thu vién, khoa
Dugc, Dai hoc Y Dugc TP.HCM cung cap.

Quy trinh ché mau dinh luong: Can chinh
xac khoang 1g cao Nghé cho vao binh nén, siéu
am véi 20 ml ethyl acetat trong 5 phut. Tiép tuc
thém 2 Jan nita. Gop tat ca dich chiét thu dwoc
va lac véi 30 ml nuwdc cat. Co dich ethyl acetat
dén can. Can chinh xac khoang 1,50mg can ethyl
acetat. Hoa tan can trong dung moi pha dong,
siéu am va dién dung mdi pha déng vira du 10
ml, lic déu, loc qua mang loc 0,45 pm.

Diéu kién HPLC dinh lugng curcumin I: cot
séc ky: Sulfire RP-C18, 250 x 4 mm, 5 pm; budc
séng phat hién: 428 nm; toéc do dong: 0,95
ml/phtt; thé tich bom: 20 ul; nhiét d§ cot: nhiét
do phong; pha dong: acetonitril: dung dich
acid acetic 0,05%. Chuong trinh gradient dung
mdi sic ky nhu sau:

Thei gian (phat) |Acetonitril [Dung d ich acid acetic 0,05%
0 50 50
8 60 40
10 70 30
15 60 40
24 50 50

Tham dinh phuong phdp HPLC: tinh
twong thich hé thong, tinh tuyén tinh, do
dung, d6 lap lai d€ thdm dinh phuwong phap
dinh lwong curcumin I trong cao Nghe.

KETQUA &BANLUAN
Tham dinh quy trinh dinh lugng

Tinh twong thich: Két qua danh gia tinh
tuong thich ctia hé thdng dugc trinh bay trong
Bang 1. CV ctia thoi gian luru 1a 0,28% (< 2%) va
ctia dién tich peak 1a 0,58% (< 2%) nén hé thong
dat tinh tuong thich.
Bdng 1. Tinh tuong thich hé thong cua phwong
phdp dinh lvong

Lan | Rr |Hésébat| D6 phan S‘A’;,‘ﬁa Dién tich
bom | (phtt) | déixtng | giai thuiét dinh
1 [16,293] 1,05 211 | 2330 | 4373722
2 [16,208] 1,06 205 | 2338 | 4319640
3 [16,08] 1,06 206 | 2325 | 4334875
4 [16137] 1,06 210 | 2335 | 4346960
5 [16,009] 1,08 2,08 | 2319 | 4385594
6 |16210] 1,06 206 | 2340 | 4335441
TB [16,174] 1,06 2,08 | 2331 | 4349372
cv% | 028 | 093 107 | 035 | 058

D¢ tuyén tinh: phuong trinh hoi quy tuyén
tinh gitta dién tich peak va nong d¢ curcumin I
co dang ¥ =101098x — 451071 (o = 0,05).

D¢ chinh xdc: Két qua danh gia d6 chinh
xac duoc trinh bay trong Bang 2. D6 chinh xac
(do lap lai 2,29%) dat yéu cau.

Bing 2. Két qua danh gid d¢ chinh xdc ciia phwong
phap dinh luong curcumin 1

STT 1 2 3 4 5 6
Ham lwgng 16.0
curcumin | 4’ 15,95 15,89 | 16,55 | 16,66 | 15,77
trong cao (%)

Bang 3. Két qua danh gid do dving ctia phweong phip
dinh lveong curcumin I

Mau Mcrc ham Curcum’in I ‘
lwong Thémvao | Timthay |Tilé phuc hoi
1 0,39 0,389 99,69
2 80% 0,39 0,390 99,95
3 0,38 0,376 98,84
4 0,45 0,451 100,31
5 100% 0,49 0,482 98,27
6 0,48 0,461 96,08
7 0,55 0,558 101,51
8 120% 0,58 0,584 101,28
9 0,57 0,562 98,51




D¢ diing: Két qua danh gia d¢ dung duwgc
trinh bay trong Bang 3. B9 dung (ty 1€ phuc hoi:
99,38%) dat yéu cau.

Thiét ké mo hinh chiét xuat

Quy trinh chiét xuat cao tir than ré Nghé
dugc thiét ké bsi phan mém Design-Expert
gébm 14 thi nghi¢m; cao twong tng cac thi
nghiém theo thiét ké duoc kiém nghiém va két
qua dugc tém tit trong Bang 4.

Bang 4. Dir ligu thiec nghi¢m theo mé hinh D-
Optimal

X1 X2 X3 Y1 Y2
1 trung binh 1.8 3 0,204 | 0,094
2 trung binh 14 2 0,151 | 0,067
3 trung binh 1.8 2 0,184 | 0,077
4 thap 1:4 2 0,127 | 0,013
5 thap 1:6 3 0,177 | 0,025
6 thap 1:4 3 0,146 | 0,028
7 trung binh 14 3 0,184 | 0,073
8 cao 1.8 2 0,154 | 0,088
9 cao 14 3 0,146 | 0,087
10 thap 1:8 2 0,161 | 0,025
11 trung binh 1:6 2 0,162 | 0,069
12 cao 1:6 3 0,16 | 0,108
13 thap 1:6 2 0,127 | 0,033
14 cao 1:8 3 0,175 | 0,114
Ghi chu:

x1=d0 con

x2 = ty 1& dwoc liéu : dung moi

x3=s0 lan chiét

y1= hiéu suat chiét cao Nghé

y2=ham lugng curcumin I
Phan tich lién quan nhan qua

Dt liéu trong Bang 4 dwoc dung lam dau
vao cho phan mém thong minh FormRules.

Bang 5. Xu hwong va mitc do lien quan nhin qua

Mot sb quy luat dwoc rat ra nhw sau:

D6i v6i ham lwong curcumin I:

Neéu x1 thap thi y2 sé thap (0,88).

Néu x1 cao thi y2 s& cao (0,85).

DaGi voi hiéu sudt chiét: cac quy luat phiec tap
hon. Thi du: néu xi thap thi y1 sé€ thap (0,88); néu
x1 trung binh thi y1 sé cao (1,00). Néu x2 1a 1 phan
8 thi y1 sé cao (1,00); néu x2 1a 1 phéan 4 hay 1
phaén 6 thi y1 sé thap (1,00). Néu xs thap thi y1 sé
thap (0,98); néu xz cao thi y1 sé cao (1,00).

Hinh 3. Minh hoa anh hwong cua s6'lan chiét va ty
1¢ duveoc liu: dung moi trén hiéu sudt
T6i wu hoa thong s6 quy trinh

Dt liéu trong Bang 4 cling dwoc dung lam
dau vao cho phan mém théng minh INForm.
Véi nhém thir gom 2 mau 7 & 13 va thuat toén
RPROP, cac md hinh lién quan nhan qua duoc
thiét 1ap va danh gia vé mdt thong ké theo
Bang 6.

Bang 6. Keét qua danh gid chéo cic md hinh nhin qua

Giatri R? y1 Y2
Nhém luyén 89,7702 % 94,2255 %
Nhom thee 95,2381 % 70,1928 %

X1 X2 X3 R?luyén
Vi + + + 93,5345
Y2 + - - 91,2756

Ham luwong curcumin I bi anh hwong dang
k& boi do con. Hiéu suat chiét bi anh huong boi 3
yéu t6 khao sat: do con, ty 1é duoc liéu : dung
moi va so lan chiét.

M6 hinh y1 ¢6 tinh tuong thich kha va kha
nang du doan chinh xdc. M6 hinh y2 ¢6 tinh
twong thich tot va kha nang dy doan kha chinh
xac. Ca hai m6 hinh déu c6 thé dwoc 4p dung
trong giai doan tdi wu hoa thong s6.

Véi diéu kién t6i wu hda: rang budc: khong
co; trong sO: mac nhién (1); s6 nguyén duong: x
va x3; ham muc tiéu: ham lwong curcumin I =
max < y2=Up, hi¢u suat chiét cao tr duoc liéu



(%) =max < y1=Up... két qua téi vu hda duoc
tom tat nhu sau:
Thong s6'toi veu:
x1 = d§ con = trung binh
x2 = ty 1&: dwoc liéu: dung moi =1:4
xs= 58 1an chiét 3
Tinh chdt dy dodin:
y1: hiéu suét chiét cao tir duoc liéu = 0,1797
y2: ham lugng curcumin I = 0,0875
Thuc nghiém kiém chitng
Bang 7. Bang so sanh két qud thyc nghiém kiém
chirng va két qua dw dodn boi phin mém INForm
ctia cao Nghé

Két qu a thwe nghi ém

Bién s (yi) INForm

B 1 2 3

Ham lwgng curcumin 1) 0,0875 |0,0882/0,0861/0,0905|0,0878|

Hiéu suét chiét  |0,1797(0,1800(0,1812| 0,179 [0,1798

Tinh ldp lai cia quy trinh

Quy trinh chiét xudt cao Nghé dat yéu cau vé
tinh lap lai (p > 0,05).
Sw phii hop gitta Iy thuyét va thuc té

Tinh chdt cao Nghé dwgc du doan boi
INForm pht hop véi thuc t€ (p > 0,05).

KET LUAN

Quy trinh chiét xudt cao Nghé, du kién co
hiéu suat chiét t6i da voi ham lwgng hoat chét
curcumin I cao nhat da duoc xay dung thanh
cong véi swe hd tro ctia cac phan mém thong
minh FormRules (khao sat xu huéng, mic do
va quy luat lién quan nhan qud) va INForm
(t61 wu héa thong sd ctia quy trinh chiét xuat).
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