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TOM TAT

Dt vin dé: Flavonoid dioc biét dén ma mét trong nhiing thanh phan chinh cia vé Ndc nac
va thé hién rat nhiéu tac dung sinh hoc thl vi nhu tac dung khang viém, khang khuan, chéng oxy
hoa. Muc tiéu nghién ciru: Khao st yéu té danh hwéng Va toi wu héa diéu kién chiét xudt flavonoid
tong tir v cay Nic nac. Péi twong va phwong phdp nghién ciru: V6 cdy Niic ndc dwoc thu hai vao
théng 10 nam 2019 & tinh Hoa Binh. Pinh luwong flavonoid toan phan bang phirong phép do quang.
Céc thong so khdo sat cia qua trinh chiét xudt bao gom: phurong phdp, dung méi, thoi gian va ty 16
dung méi/dwoc lidu. Toi uu héa diéu kién chiét xuat sir dung phwong phdp thay doi mét yéu té va
phirong phdp bé mdt dap ing. Két qud: Piéu kién t6i wu cho qud trinh chiét xuat flavonoid tir vé
cay nic ndc dwge xdc dinh nhu sau: Chiét hoi heu; Dung moi ethanol 71 %; Thoi gian 46 phat; Ty
Ié dung moi - duroc liéu 19 mL/g. Hiéu sudt chiét flavonoid téng trung binh ciia 3 lan chiét 14 90,13%.
Két lugn: Da khao sat va toi wu héa dwroe diéu kién chiét xudt flavonoid tong tir vé cay Nic néc.

Tir khoa: Vo Nc néc, flavonoid tong, phuong phdp thay déi mét yéu to, phicong phdp bé
mat dap ung.

ABSTRACT

STUDY ON THE OPTIMIZATION EXTRACTION OF
TOTAL FLAVONOID CONTENT FROM OROXYLUM INDICUM (L.)
VENT STEM BARKS

Bui Thi Thuy Luyen®”, Tu Thi Thu Trang?, Truong Thi My Quyen?, Pham Van Hung?,
Nguyen Manh Linh?, Pham Thi Hien?, Nguyen Van Hai

1. Ha Noi University of Pharmacy

2. Thai Nguyen University of Medicine and Pharmacy

Background: Flavonoid were knonw as a major component of Oroxylum indicum
stembarks, which showed many interesting pharmacological activities such as: anti-inflamatory,
antibacterial, antioxidant. Objectives: The extract conditions of total flavonoid content from O.
indicum stem barks were investigated and optimized. Materials and method: O. indicum stem barks
were collected in Hoa Binh in October, 2019. The extract conditions for study including: extraction
method, solvent, time, and solid/liquid ratio. The optimization of extraction process was performed
using one factor at a time and response surface methodology (RSM). Results: The reflux extraction
method was chossed. The RSM results demonstrated that the optimal conditions for total flavonoid
content extraction were a solvent extract of ethanol 71%, an extraction time of 46 min, and a solvent
to feed ratio of 19 ml/g. The average yield of three times extraction was 90.13%. Conclusion: The
investigation and optimization of total flavonoid content extraction process from O. indicum stem
barks was completed.
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Keywords: Oroxylum indicum, total flavonoid content, one factor at a time, response
surface methodology.

I. PAT VAN PE

NUc nac (Oroxylum indicum (L.) Vent) 1a duoc liéu duoc tim thay nhiéu noi ¢ Viét
Nam va trén thé gidi, dac biét 1a Nam A, Pong Nam A va Trung Quéc [1]. Tir lau vo cay
Ntc nac da duoc st dung trong cac bai thudc co truyén nhu mot vi thude bé hoic dung dé
chira tiéu chay, kiét ly, dau da day, viém nhiém duong tiét niéu, tiéu budt, tiéu ra mau, ho,
viém hong [2]. Cac nghién ctu dugc ly hoc hién dai cho thay vo cay Nlc nac co tac dung
chéng viém, khang khuan, chdng oxy hoa, chéng ung thu, bao vé da day, bao vé gan [3],
[4], [5], [6], [7]. Thanh phan hoa hoc cta vo than cay Nuc nac bao gom flavonoid, tannin,
alcaloid, saponin, lignin, chat béo. Trong d6, nhom chat flavonoid di duoc chiing minh 13
thanh phan chinh c6 tac dung sinh hoc ctia cac san pham chiét tir vo cay Ndc nac [8]. Véi
nhiéu tac dung duoc ly quan trong d6 thi flavonoid trong vo cdy Nlc nac 1a ngudn nguyén
liéu tiém nang dé dinh hudng phat trién cac san pham chim soc sic khoe cho ngudi dan.
Trén thé gigi va Viét Nam cho dén nay da c6 nhiing nghién ciru vé chiét tach, tinh ché, dinh
luong flavonoid trong vé cay Nuc nac. Tuy nhién, van chua cé nghién ctru nao danh gia anh
huong cua diéu kién chiét xuat 1&n hiéu suat chiét flavonoid téng tir vo cdy Nuc nac. Do d6
nghién ciru duoc thuc hién voi muc tiéu 12 khao sat mot s6 yéu té anh huong va téi wu hoa
diéu kién chiét xuat flavonoid tong tir vo cay NUc néc.

I1. POI TUQONG VA PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Nguyén liéu: Duoc liéu dugc nghién ctiru la vo than cay ntic nac dugc thu hai vao
thang 10/2019 tai tinh Hoa Binh. Vo than dugc loai bo cac chat ban bé mat, siy khd & nhiét
d6 50°C trong ta siy ¢ diéu kién vé sinh sach s& dén d6 am duéi 10%, sau d6 bao quan trong
thi PE kin & diéu kién phong thi nghiém.

Hoa chat: Ethanol 96% (Viét Nam), Chat chuan quercertin (Vién kiém nghiém thuéc
trung wong), NaOH (Trung Qudc), AlCIs (Trung Qudc), NaNO: (Trung Quéc).

Thiét bi: May do quang phé UV-Vis JASCO V-630 (Nhat), Can phan tich HR-
250AZ (Nhat), Ta sdy Memmert (Puc), May ¢ quay Buchi (Thuy Si), Bép céach thuy
(Trung Qudc).

2.2. Phwong phap nghién ctru

2.2.1. Phwong phap dinh lugng xac dinh flavonoid toan phén chiét dwoc tir vé
cay Nuc nac

Xac dinh tong lugng flavonoid toan phan chiét dugc bang phuong phap quang phd
hap thu tir ngoai - kha kién, sir dung phan tng véi dung dich nhom clorid [9]. Tong luong
flavonoid toan phan chiét dugc tinh theo quercetin tir nong d6 thu dugc thong qua duong
chuan [10]. Phuong phép dugc tham dinh vé do phu hop hé thong, d6 tuyén tinh, do dung,
do6 lap lai theo AOAC.

2.2.2. Nghién ciru lra chon phwong phap va diéu kién chiét xuit flavonoid tong

2.2.2.1. Lwa chon phwong phdp chiét

So sanh vé hi¢u suat chiét flavonoid thu duoc giita cic phuong phap: chiét ngam
lanh, chiét ngdm néng, chiét siéu am va chiét hoi luu.
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Quy trinh duoc thiét ké nhu sau: Can chinh x4c khoang 5,0 g vo cay NUc nac siy
kho da dugc lam nho dén kich thudc thich hop, thém 75 ml dung méi ethanol 70% va chiét
theo diéu kién cua timg phuong phap trong thoi gian 1 gio. Loc thu dich chiét, dé nguoi o
nhiét d6 phong, chuyen vao binh dinh mirc 100 ml va dinh muc t6i vach bang dung moi
chiét xuat. Lay chinh xé&c 1 ml dich chiét dé xac dinh tong lwong flavonoid toan phan tir d6
tinh dugc hiéu sut chiét flavonoid cua timg phuong phap.

2.2.2.2. Lya chgn diéu kign chiét xudt

Céc yéu t dugc lua chon dé tién hanh khao sat bao gom:

- Nong do ethanol: 40%; 50%; 60%; 70%; 80%; 96%

- Ty 1€ dung moi — duoc liu: 5/1 ml/g; 10/1 ml/g; 15/1 ml/g; 20/1 ml/g

- Thoi gian chiét: 5 phat; 10 phat; 20 phat; 30 phat; 60 phit; 120 phut

Hiéu suat chiét flavonoid tong
v = Khéi lwong flavonoid chiét dwoc £100%
L Khéi lwong flavonoid trong dwoc liéu ?

2.2.2.3. Phwong phdp toi wu héa cdc yéu té anh hwéng dén qué trinh chiét xudt

a) Phwong phdp thay doi mét yéu té (One factor at a time- OFAT)

Céc yéu to: ndng d6 ethanol, ty 1& dung mdi — duoc liéu, thoi gian chiét xuat s& lan
luot duoc khao sat bang céch tién hanh céc thi nghiém co thay doi cac mac khao sat mot
yéu t6 trong khi diéu kién cua tat ca cac yéu té con lai duoc gitr nguyén. Tir két qua khao
sat, cac diéu kién tot nhat duoc lya chon va ¢é dinh dé thyc hién cac budc khao sat tiép theo.

b) Phwong phap bé mat ddp vmg (Response Surface Methodology - RSM)

Bién dau vao: Ba bién dau vao duoc lya chon 12 Thoi gian chiét xuét (X1), Nong do
ethanol (X2) va Ty Ié dung méi — duoc liéu (X3). Cac khoang khao st cua bién dau vao dé
xay dung md hinh s& duogc lua chon theo két qua khao sat timg bién bing phwong phap
OFAT. Bién dau ra: Hiéu suat chiét flavonoid toan phan trong dich chiét vo vay Nic nac
(Y). Muc tiéu: Ham muc tiéu duoc dit ra 12 lua chon céc cac bién dau vao X1, X2, X3 sao
cho bién dau ra Y dat gia trj 16n nhat.

Str dung phan mém MODDE Pro 12 dé thiét thé cac thi nghiém theo mé hinh CCO
Thiét ké hdn hop tam truc giao (Orthogonal Central Composite Design) thu duoc 15 thi
nghiém, mdi thi nghiém duoc tién hanh 1 1an, thi nghiém tai tam dwoc tién hanh 3 1an. Céc
thi nghiém duoc tién hanh lan lwot nham xac dinh hiéu suat chiét flavonoid toan phan trong
dich chiét vo vay Nic nac.

Tur két qua thuc nghiém, thiét 1ap phuong trinh hoi quy dic trung cho su phu thudc
ctia ham dap ang Y vao céc bién X1, X2, X3. Phuong trinh ¢6 dang:

Y = A+ A Xy + Ay Xy + AzXy + A X Xy + A3 X Xs + A Xo Xg + A X+ Ayp X2
+ A33 X3

Trong d6 A, Az, A3 12 CAC hé SO bac 1; Ay, Ay, Ass 18 hé SO bAC 2; Ay, Agz, Aps 12
hé s6 twong tac ciia ting cap yéu té.

Cai dat cac y&u cau riéng cho tung bién (tol thiéu, i da, trong khoang gidi han) sau
d6 phan tich cac phuong an tuong Gng véi cac diéu kién chiét Xuat thoa man yéu cau vira
cai dat va muc Ki vong cuia phuong an. Tir d6, Iya chon phwong 4n t6i vu 1 phuong 4n thoa
man dong thoi 2 diéu kién: hiéu suat chiét flavonoid cao nhat; muc ki vong cao. Sau khi da
chon dugc phuwong an téi wu, 13p lai didu kién kién ti wu 3 1an nham kiém tra sy twong thich
gitta ly thuyét véi thuc nghiém.
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I11. KET QUA NGHIEN CUU

3.1. Két qua xay dung va thAm dinh phwong phap xac dinh flavonoid toan phé“m
chiét dwgre tir vé than cy Niic nac
Str dung phuong phap quang phd hap thu tir ngoai - kha kién, tong lwong flavonoid
toan phan chiét duoc tinh theo quercetin tir ndng do thu duoc thong qua duong chuan A =
0,82*C + 0,0534 véi A 1a d6 hap thu tai budc song 510 nm va C la nong do quercetin trong
dung dich (mg/ml). Phuong phap dinh luong dugc tham dinh theo AOAC vé: do phi hop
h¢ thong (gié tri do léch chuan tuong doi RSD = 1,7%), do tuyén tinh (R* = 0,9972), d6
dung (gia tri ty 1€ thu hoi nam trong khoang 97,0-103,0%, RSD < 2,7%), d0 lap lai (RSD <
2,7%), nam trong gioi han yéu cau.

3.2. Két qua khao sat cac yéu t6 anh hudéng dén qua trinh chiét xuit flavonoid tir vé
than cay Niic nac sir dung phwong phap thay ddi mot yéu té (OFAT)
Tién hanh khao sat mot s6 théng s6 anh huong dén qué trinh chiét xuat flavonoid
bao gom: Phuong phap chiét xuat, thoi gian chiét xuat, dung méi chiét xuat va ty 1& dung
moi duoc lidu. Két qua duoc thé hién trén hinh 1.
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Hinh 1. Khao sat diéu kién chiét xuat flavonoid tong tir vé ndc néc.

Nhan xét: Tir cac két qua nghién ciru duoc cho thdy phuong phap chiét hoi luu ¢
nhi¢t do sdi cua dung moi, thoi gian chict xuat la 30 phuat, dung moi c6 nong do ethanol
70% va ty 1¢ dung moi/duoc liéu 15/1 cho hi¢u suat chiet flavonoid tong cao hon céc thong
s0 khac. Do do, nghién ctu lya chon phuong phap chiét la hoi Iuu, khoang nong do ethanol
tir 60% den 80%, khoang thoi gian 10 — 50 phat, ty I dung mdi — duoc liéu tir 10/1 den
20/1 @€ dua vao mo hinh RSM.

3.3. Két qua tbi uu héa qua trinh chiét xuét flavonoid tir vo than cAy nic nac sir
dung phwong phap bé mat dap irng (RSM)

3.3.1. T6i wu héa quy trinh chiét xuit flavonoid

3.3.1.1. Quy hogch thgc nghigm ’

) thQn ra 3 bién dau vao: nong d¢ ethanol, ty I¢ dung moi va dugc liéu, thoi gian chiét
xuat d& dua vao mo hinh vai khoang gigi han lan luot la: 60-80%; 10:1-20:1; 10-50 phat
(Bang 1). o
Bang 1. Cac bién dau vao duoc lua chon trong quy hoach thuc nghiém.

X 1 A . . Lz Muc

Ma héa Tén Ponvi | Pham vi Loai bién o 270 1+ 1 7o
X1 Thoi gian Phut 10-50 Pinh luong | 2,94 | 10 | 30 | 50 | 57,06
X2 Nong d6 ethanol % 60-80 DPinh luong | 56,47 | 60 | 70 | 80 | 83,53
X3 Ty 1é DM/DL ml/g 10-20 DPinh luong | 8,23 | 10 | 15 | 20 | 21,77

Sau khi tién hanh thuc nghiém nhu quy hoach thu dugc két qua nhu bang 2.
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Bang 2. Céc cong thic thiét ké trong quy hoach thuc nghiém va két qua gia tri thuc nghiém

Bién dau vao mang LA o
o7 | giatri méhoa Bién dau vao mang gia tri thuc Higu sudt chiét
X1 X2 X3 Thoi gian Nong do Ty 1¢ DM/DL flavonoid (%)
(phut) ethanol (%) (ml/g)
1 -1 -1 -1 10 60 10 66,21
2 1 -1 -1 50 60 10 71,43
3 -1 1 -1 10 80 10 71,69
4 1 1 -1 50 80 10 72,21
5 -1 -1 1 10 60 20 77,95
6 1 -1 1 50 60 20 84,22
7 -1 1 1 10 80 20 73,25
8 1 1 1 50 80 20 87,61
9 -0 0 0 2,94 70 15 69,60
10 o 0 0 57,06 70 15 88,66
11 0 -0, 0 30 56,47 15 71,17
12 0 a 0 30 83,53 15 80,82
13 0 0 -0 30 70 8,23 76,13
14 0 0 o 30 70 21,77 85,26
15 0 0 0 30 70 15 81,87
16 0 0 0 30 70 15 83,70
17 0 0 0 30 70 15 79,52

3.3.1.2. Méi quan hé giira cac bién dau vao va cac bién dau ra

Tir dir liéu thuc nghiém caa 17 thi nghiém duoc trinh bay & bang 2 tién hanh xay
dung mé hinh theo phwong phap Hoi quy binh phuong tdi thiéu tirng phan (Partial Least
Squares regression — PLS).

Phén tich sy phu hop va c6 ¥ nghia ctia m6 hinh dugc danh gia qua phan tich phuong
sai ANOVA va hé s6 hdi quy caa ba bién phu thudc (bang 3). Su ¢6 ¥ nghia caa cac hé sb hoi
quy duoc kiém dinh boi chuan F, véi cac gid tri p < 0,05 cho biét cac hé sb hdi quy c6 nghia.
Bang 3. Phan tich phwong sai (ANOVA) cho hiéu suat chiét flavonoid

Hiéu suat Bac tw do | Tong binh phuong | Trung binh binh phuong F p
Tong 17 103446 6085,07
Hang s6 1 102693 102693
Tong hiéu chinh 16 752.797 47,0498
Hoi quy 9 656.627 72,9586 5,31052 | 0,019
Phan du 7 96.1695 13,7385
Su khéng phu
hop (Lack of Fit) 5 87,4004 17,4801 3,98675 | 0,213
Sai 6 2 8,76909 4,38454
N =17 Q?=0,301
DF = 10 R>=0,872 | RSD=3,707 R2hieu chinh = 0,708

Nhan xét: Trong phép klem dinh Fisher (F) cua mé hinh, gi& tri p cia mé hinh la
0.019 < 0.05. Biéu nay cho thay rang chi c6 1.9% sy thay doi cua gia tri F do nhiéu ma mo
hinh khéng du doan duoc. Két qua nay cho thiy mo hinh xay dung duoc c6 do phii hop sb
liéu thuc nghiém va do tin cay thong ké cao. Phép kiém dinh Fisher cua su khdng pht hop
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(Lack of fit) so séanh giira phuong sai cia cac diém thuc nghiém cia md hinh véi phuong
sai cuia cac thi nghiém tai tam, gia tri p cia mé hinh 1 0,213 > 0,05 cho thdy su khac biét
giita hai phuong sai 1a khong co y nghia thdng k& hay mé hinh xay dung duoc 13 pha hop
va c6 thé sir dung dé du doan cac dap tng. Hé sb xac dinh R2 va R2hiéu chinh cua ca hai
mod hinh déu kha cao trén 70% (R2 = 0.872; R2hiéu chinh = 0.708) cho thiy su phi hop
gitta md hinh va bang sé liéu thuc nghiém, thé hién d6 chinh xac kha cao cia mé hinh. Tuy
nhién hé sé6 Q2 caa md hinh kha thap (Q2 = 0.301) thé hién kha ning du doan két qua cua
cac thi nghiém khac trong tuong lai 1a khéng cao.

Tur cac két qua nghién cau, ham muc tiéu cia md hinh duoc xay dung c6 dang
phuong trinh da thtrc bac hai biéu dién su phu thudc Y1 (hiéu suét chiét flavonoid) vao cac
bién doc 1ap dugc tinh toan béi phan mém MODDE 12 nhu sau:

Y = 82,0139 + 3,8181X, + 3,9439X; — 2,5591X3
Sur bién thién cua bién dau ra theo gia tri ciia cac bién dau vao duoc thé hién & hinh 2.

DO [%] =60 DG con [%] =70 DO con [%] = B0 Hieu sudt TyIEDM/DL =10 Ty14DM/DL =15 Ty 18DM/DL =20 Hiéu sudtrl
20 80

0]
n
:

Thai gian [ph] = 10 Théf gian [ph] = 30 Théi gian [ph] = 50 Hieusuzt B
20

10 o
1015202530354045 1015202530354045 101520 25 30 35 40 45 50 10152025 30354045 107152025 30354045 10152025 3035404550

D6 €3 [%] D6 et %] oo BB oo A9 e Thesi gian [ph] Théi gian [ph] Thési gian [ph], g R Thai gian [p] Théi gian [ph] oobgi ganiohl . .

0
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A B C
Hinh 2. Anh hudng cua twong tac cac cap yéu té dau vao dén hiéu suat chiét flavonoid.

Nhan xét: Hinh 2A cho thdy khi chiét cling thoi gian thi khi ty 1¢ dung mdi — dwoc
liéu tang den 18/1 thi hiéu suat chict hau nhu khong tang khi ting nong do ethanol. Khi tang
nong d¢ ethanol tir 70% thi hi¢u suat chi€t co xu huéng giam nhe khi ty 1€ dung moi — dugc
liéu cao hon 13/1. Hinh 2B cho thay khi chiét vei Cl‘Jr)g nong dd ethanol thi tang thoi gian
chict va tang ty 1€ dung mdi — dugc li¢u hiéu suat chict tang nhe. Hinh 2C cho thay ¢ clng
thoi gian chiet va ty 1¢ dgng moi — duoc liéu thi khi tang nong do ethanol thi hiéu suat chiét
ciing tang khong dang ké tham chi con giam khi nong d¢ ethanol 16n hon 75%.

3.3.1.3. Xdc dinh khong gian thiét ké

Dé tinh toan khong gian thiét ké cua quy trinh chiét flavonoid, gia tri tdi thiéu cua
hiéu suat chiét flavonoid dugc dat la 80%.

T DM/DL = 140593 TyleDM/DL = 190593 Ty 16 DM/OL = 240593 % Thoi gian [ph] = 262376 Thai gian [ph] = 46.2376  Thir gian [ph] = 662376 * Dochn[%]= 609021  DOGON[%]=709021  DOcdn (%) =B09021 %

‘
I ‘
‘

I

Hmh 3. Khong gian thiét ké duoc xay dung tu mo h|nh

Khong gian thiét ké duoc tao ra bar]g cach sir dung mo hinh dugc thiét lap nhu trong

muc 2, tir d6 thu duoc KGTK (xac suat that bai < 1%) theo céc bién thoi gian, d6 con, ty ¢
DM/DL dugc thé hién nhu trong hinh 3.
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Kiém dinh KGTK: Kiém chimg do chinh x4c khong gian thiét ké cua qué trinh chiét
flavonoid bang cach thuc hién cac thi nghiém ¢ tam diém trong khdng gian thiét ké va mot
diém ngoai khong gian thiét ké. Két qua cua céc thi nghiém dugc thé hién trong bang 4.
Bang 4. Két qua kiém dinh khong gian thiét ké

STT | X1 (phat) | X2 (%) (m><L3;g) Y (%) D6 chinh x&c (%) | Dat yéu ciu
Diém niam trong khong gian thiét ké
1 35 65 17,5 85,26 83,86 98,33 Pat
2 35 65 21,5 87,61 86,94 99,23 Pat
3 55 65 17,5 88,66 86,35 97,33 Pat
4 55 65 21,5 88,92 90,92 97,79 Pat
5 55 75 17,5 89,96 87,95 97,71 Pat
6 55 75 215 93,09 91,77 98,56 Pat
I 35 75 17,5 85,00 85,04 97,29 Pat
8 35 75 21,5 89,44 87,37 97,63 Pat
Diém niam ngoai khong gian thiét ké
9 | 20 | 60 | 14 | 7143 | 7352 97,15 | Khong dat

Nhan xét: Véi thoi gian chiét tir 35 — 55 phut, néng do ethanol tir 65 — 75%, ty 1&
dung méi — dugc liét tir 17,5 — 21,5 ml/g thuc nghiém cho két qua gan vai du doan cta phan
mém. Do chinh xac cua hiéu suét chiét flavonoid déu trén 97%. Thi nghiém 9 1a diém nam
ngoai KGTK, duoc du doan xac sut that bai 12 100%. Sau thuc nghiém, thu duoc két qua
khong thoa man diéu kién vai hiéu suét chiét chi dat 71,43% (< 80%). Nhu vay, co thé thiy
rang két qua thuc nghiém phu hop véi du doan cuia KGTK. Két luan duoc rang KGTK da
xac dinh c6 d tin cay cao.

3.3.2. Lua chon diéu kién chiét xuét ti wu

Gia tri toi uu tim duoc cua c4c bién dau vao 1a: Nong do ethanol: 70,9 %:; Thoi gian
chiét xuat: 46,24 phat; Ty 1é dung mdi - duoc liéu: 19,06 ml/g. Gié tri du doan twong tng cua
bién dau ra 1a: 90.04%. Tham dinh diéu kién t6i vu ma vira dam bao gan nhat véi mé hinh,
diéu kién chiét xuat phu hop veéi thuc té duoc lya chon nhu sau: Nong do ethanol: 71 %; Thoi
gian chiét xuat: 46 phat; Ty 1& dung mdi - duoc liéu: 19 ml/g. Tién hanh thi nghiém tai diéu
kién t6i wu trén 3 1an va thu duoc két qua hiéu suat chiét flavonoid tong trung binh la 90,13%
so sanh vai dy doan 1a 88,88%, cho do chinh xac cao (98,5%) va gia tri RSD nho (1,49%).

IV. BAN LUAN

Phuong phap chiét xuat st dung 1a chiét hoi Iuu, cach tién hanh don gian voi dung
mdi 1a hdn hop ethanol va nudce cét, déu 1a nhitng dung mai than thién véi moéi trudng vi
vay c6 thé ting dung trong san xuat cong nghiép dé dat hiéu qua chiét xuét téi da voi duoc
liéu vo cay nlc nac. Nhiéu nghién ctru di chimg minh duoc kha ning lam téng ham luong
flavonoid trong dich chiét khi sir dung phuong phap chiét hoi luu so véi cc phuong phap
khac [8], [11]. Viéc thuc hién thiét ke thi nghiém va téi wu hoa, xéac dinh khong gian thiét
ké 12 mot budc quan trong va thiét yéu trong nghién ctru va phat trién nham cai tién va kiém
soat quy trinh chiét xuat. Cé hai phuong phap thiét ké thi nghiém va ti wu hoa chinh la
phuong phap dya trén ham muc tiéu dang da thic bac < 2 va phuong phap dya trén mang
neuron nhan tao. Trong hai phuong phap nay thi phuong phap dua trén mang neuron nhan
tao da chung minh duoc tinh hiéu qua trong xir ly c&c bai todn phuc tap c6 co so dir liéu

143



TAP CHi Y DU'Q'C HQC CAN THO' - SO 84/2025

I6n. Tuy nhién, ching téi lya chon phuong phap dua trén ham muc tiéu dang da thirc bac <
2 dé 4p dung trong dé tai nay do vai bai toan cu thé Ia biéu thi anh huéng cua thoi gian,
dung méi va ty I¢ dung méi — duoc lidu t6i qué trinh chiét xuat, phuong phap dya trén ham
muc tiéu c6 wu diém hon khi cach thac xay dung mé hinh don gian hon va co thé biéu thi
dudi dang mot phuong trinh cu thé. Viéc st dung phan mém théng minh trong tbi uu hoa
gilip giam thoi gian, chi phi va sb lan thyuc hién thi nghiém.

Ngoai viéc xac dinh duoc diéu kién ti uu cho qua trinh chiét xuat flavonoid tir vo
cay ndc nac chung thoi con tim ra dugc mot khdng gian thiét két cho hiéu suat chiét
flavonoid > 80% véi cac khoang gia tri cua cac bién phu thudc. Kiém chiang mé hinh tai
tam diém trong va mot diém ngodi KGTK cho thay két qua thu dugc c6 do chinh xac cao
s0 véi du doan ching to mo hinh dé xay dung c6 do tin cy cao. Viéc xac dinh KGTK thay
cho xac dinh diém (hay chi mot diéu kién chiét xuat) téi wu mang lai tinh linh hoat trong
viéc cai tién va nang cap quy trinh chiét xuat & cac budc nghién cau tiép theo.

V. KET LUAN

D3 khao sat duoc anh hudng cua cac yéu té ndng do ethanol, ty 1¢ dung méi va duoc
liéu, thoi gian chiét xuat dén hiéu suat chiét flavonoid tong khi chiét flavonoid tir vo cay
ntic néc (Oroxylum indicum (L.) Vent) bang phuong phap chiét hoi Iuu. Pa tim ra dugc diéu
kién t6i wu cho qua trinh chiét xuat flavonoid tong tir vo cay ndc nac duoc xac dinh nhu sau:
ndng d6 ethanol: 71 %, thoi gian chiét xuat: 46 phat, ty 1é dung mai - duoc liéu: 19 mL/g.
Hiéu suat chiét flavonoid téng trung binh caa 3 1an chiét 1 90,13%
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