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Abstract

Objectives: This study focuses on optimizing the technical parameters of an ultrasound-
assisted extraction (UAE) process to maximize the recovery of polyphenols and flavonoids from
Eclipta prostrata (L.) L. The primary objective is to evaluate the influence of solvent composition,
temperature, and extraction time on yield, while employing mathematical modeling to predict the
optimal extraction point. Methods: The research methodology involved initial solvent screening
based on Hansen Solubility Parameters (HSP) theory and single-factor experimental trials,
followed by the application of a Central Composite Design (CCD) to assess multivariate
interactions. Results: The findings indicate that acetone exhibits the highest selectivity for phenolic
compounds in Eclipta prostrata (L.) L.. A second-order regression model was established with high
goodness-of-fit (R’ > 0.968), identifying the optimal conditions as the acetone:water ratio of 88:12
(v/v), the extraction time of 75 minutes, and the temperature of 56°C. Under these parameters, the
total polyphenol and flavonoid contents reached 46.196 mg GAE/g and 153.801 mg QFE/g,
respectively, with a relative error of less than 4% compared to the predicted values. Conclusion:
The study confirms the efficacy of integrating UAE and CCD in standardizing the production of
Eclipta prostrata (L.) L. extracts. This approach offers significant potential for pharmaceutical
applications, particularly in developing high-quality products.

Keywords: Acetone, Central Composite Design (CCD), Eclipta prostrata, Flavonoids,
Polyphenols, Hansen Solubility Parameters (HSP).

Tém tit

Nghién civu ndy tdp trung vdo viéc gidi quyét bai todn toi wu héa cdc théng sé ky thudt trong
quy trinh chiét xudt c6 sw hé tro ciia séng siéu am nham thu nhdn t6i da ham heong polyphenol va
flavonoid tir cdy co muc. Muc dich chinh la xac dinh sw anh huwong cua dung moi, nhiét do va thoi
gian dén hiéu sudt chiét xudt, dong thoi vng dung mé hinh todn hoc dé dy dodn diém téi wu. Phiong
phdp nghién ciru bao gom viéc sang loc dung méi théng qua 1y thuyét thong sé hoa tan Hansen
(HSP) va khdo sdt thire nghiém don yéu t6, sau d6 dp dung thiét ké tam tong hop (CCD) d@é danh
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gid cdc twong tdc da bién. Két qua cho thdy acetone la dung méi cé tinh chon loc cao nhdt doi véi
cdc hop chdt phenolic trong c¢6 mire. M6 hinh hoi quy bdc hai dwoc xdy dung cé do twong thich
cao (R?>0,96), xdc dinh diéu kién t6i wu la 1y 1¢ acetone:nude 88:12 (v/v), thoi gian chiét 75 phiit
va nhiét dg 56°C. Tai diéu kién nay, ham lwong polyphenol dat 46,196 mgGAE/g va flavonoid dat
153,801 mgQE/g, sai léch so véi diw dodn didi 4%. Két ludn ciia nghién ciru khang dinh tinh hiéu
qud ciia viéc két hop UAE va CCD trong chudn héa quy trinh san xudt cao dwoc liéu ¢é muc, mé
ra tiém ndang vimg dung ém trong nganh céng nghiép diroc pham dé tao ra cdc san pham cham séc
sue khoe.

Twr khéa: Acetone, Central Composite Design, Co muc, Flavonoid, Polyphenol, Hansen Solubility
Parameter.

1. Pit van dé

Trong tién trinh hién dai hoa y hoc cb truyén, viéc chuyén doi tir cac phuong phép st dung
tho sang cac dang cao chiét chuan hoa giau hoat chat dang Ia xu hudng tt yéu. Viét Nam v6i ngudn
tai nguyén thyc vat phong pht da cung cap nhiéu loai duoc liéu quy gia, trong d6 ciy co muc
(Eclipta prostrata (L.) L.) thudc ho Clic (Asteraceae) 1a mot dién hinh tiéu biéu. Co muc, hay con
g0i 13 ¢6 nho ndi, tir 1au di duoc ghi nhan trong dan gian va y van vai cac cong dung nhu cam mau,
lam den tdc, thanh nhiét va giai doc [1, tr282]. Cac nghién ctru dugce 1y hién dai da minh chimg
rang nhimg tac dung nay khong phai ngau nhién ma xuat phat tir cac nhém hop chat chuyén hoa
thir cap c6 hoat tinh sinh hoc manh m&, tiéu biéu 1a polyphenol va flavonoid [2, tr 9].

Céc hop chat polyphenol va flavonoid dugc téng hop trong thuc vat nhu nhitng co ché phong
vé ty nhién chdng lai blic xa tir ngoai va tic nhan gy bénh. Déi véi con ngudi, ching dong vai tro
13 nhitng chét chdng oxy héa tuyét voi, c6 kha ning trung hoa gdc tu do, khang viém, bao vé gan
va ngin ngira cac bénh méan tinh nhu ung thu hay tim mach [3, tr. 2223, 4, tr.334]. Tuy nhién, dé
khai thac ti da gia tri ctia cac hop chat ndy, quy trinh chiét xuat dong vai tro then chét. Cac phuong
phap truyén théng nhu dun sic hodc ngdm lanh thudng gip phai nhitng han ché vé thoi gian chiét
kéo dai, tiéu ton lugng 16n dung méi hitu co va nguy co phan hiy cac hoat chat nhay cam véi nhiét
do.

Chiét xuat hd tro siéu 4m (Ultrasound-Assisted Extraction - UAE) ndi 1én nhu mot ky thuat
"hoa hoc xanh" déy trién vong. Co ché cdt 16i cua UAE duya trén hiéu ung xam thyc (cavitation):
khi song siéu am truyén qua chét 1ong, chiing tao ra cac vi bot khi lién tuc hinh thanh, phét trién va
sup d6 manh liét. Qua trinh nay tao ra cac luéng vi dong (microstreaming) va song kich manh cuc
b6, gitip pha v& cac rao can té bao thyc vat, gia tang kha nang tham nhéap ctia dung méi va thuc day
qua trinh khuéch tan hoat chit ra ngoai méi truong chiét [3, tr.550] [.

Tuy nhién, hiéu suat cia UAE phu thudc vao su tuong tac phirc tap ctia nhiéu yéu t6 nhu
ndng d6 dung moi, nhiét do va thoi gian thuc hién. Viéce thay ddi 1an luot timg yéu t6 (One Factor
At a Time - OFAT) khong chi gay lang phi ngudn luc ma con bod qua sy twong tac giita cac bién
s6. Do d6, phuong phap bé mit dap tng (Response Surface Methodology - RSM) véi thiét ké tam
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téng hop (Central Composite Design - CCD) duoc tmg dung dé xay dung mé hinh toan hoc du
doan chinh xac diém t6i wu [6, tr,15] [7, tr.966-968]. Pic biét, nghién ciru nay con tich hop 1y
thuyét Thong s6 hoa tan Hansen (HSP) dé giai thich co ché tuong tic ¢ cap d6 phan tir giita dung
mdi va cac nhom hoat chat polyphenol/flavonoid, gitup viéc lwa chon dung méi khong con mang
tinh cam tinh ma dya trén nén tang vat ly hoa hoc viing chic [8, tr.135].

Muc tiéu cta dé tai 1a khao sat va thiét 1ap cac thong sb ky thuat t8i wu nhat dé thu nhén cao
chiét ¢ chat luong cao nhét, gop phan tiéu chuan héa quy trinh san xuit dugc lidu tir c6 muc tai
Viét Nam.

2. P6i twong va phwong phap nghién ciru

2.1. P6i twong nghién ciru

Nguyén liéu chinh 12 phan trén mat dat cta cdy c6 muc (Eclipta prostrata (L.) L.). Mau dugc
thu hai tai khu vuc Son Tay vao thang 6. Sau khi thu hai, dugc liéu dugce rira sach, loai bo cac 1a
Gia, sau bénh, sau d6 dugc say kho ¢ nhiét d6 50°C trong vong 3 ngay dé dam bao do am dudi 12%,
tranh nam mdc va su phan hay enzyme. Duoc lidu khé sau d6 dugce nghién thanh bot min, ry qua
lu6i chuan dé dat kich thudc hat dong nhat, sau d6 bao quan trong binh kin, dé noi kho rdo, tranh
anh sang truc tiép trudc khi tién hanh thi nghiém tai Trudng Pai hoc Céng nghé Pong A.

2.2. Héa chit va thiét bj

Nghién ctru str dung cac hoa chat c6 do tinh khiét phan tich cao dé dam bao tinh chinh xac
ctia phép do gom ethanol 96% (Trung Qudc, 20241104), n-hexane (XiLong, 240522B2), nudc cét,
acetone (Trung Qudc), Quercetin (Thermo Scienticific, 20250220), AICl; (Xilong, 20190412),
NaOH (Xilong, 20220508), NaNO, (Xilong, 180302), Acid Gallic (Biobasic, T5120010), thubc
thur Folin-Ciocalteu (Biobomei, HG354207), Na,COs (Xilong, 180923).

Thiét bi phuc vu nghién ctru bao gém: bé siéu am diéu khién duoc nhiét do va thoi gian
(Lichen LC-UC-100, 540W), méay quang phd hap thy tir ngoai - kha kién (UV-Vis) hang Shimadzu,
can phén tich d chinh xac 107 g (Ohaus), may ly tdm t6c do cao, va bé diéu nhiét.

2.3. Phuwong phap nghién ctiru

2.3.1. Quy trinh chiét xuit bang siéu 4&m UAE tong quat

Céan chinh xéac 1,00g bot dugce liéu c6 muc cho vao binh tam gidc dung tich 100ml. Thém
dung méi chiét xuét theo ty 18 ran:1ong 1a 1:40 (w/v) dé dam bao dugc lidu duoc ngdp hoan toan
va tao diéu kién khuéch tan tot nhat. Dt hdn hop vao bé siéu 4m véi cac thong s6 nhiét do va thoi
gian dugc thiét 1ap theo ma tran thyc nghiém. Sau khi két thuc qua trinh, dich chiét dugc 1am lanh
nhanh vé nhiét d6 phong bang nuéc d4 dé dimg ngay céc phan tmg nhiét héa. Loc dich chiét qua
phéu Buchner bang gidy loc chuyén dung, chiét 1ong 1ong véi n-hexan dé loai bo diép luc, sau d6
dich loc duoc dem di ¢6 dé thu cao kho nham xac dinh hiéu suit chiét sau d6 dinh murc vé 50ml dé
tién hanh phan tich hoat chit [9, tr.441]

3
DOI: https://doi.org/10.65153/409gnw20
Journal of Science and Technology of East Asia University of Technology



https://doi.org/10.65153/409qnw20

Tap chi Khoa hoc va Cong nghé Truong Pai hoc Cong nghé Pong A

2.3.2. Khao sat don yéu té vé dung méi va ung dung HSP

Dé lya chon hé dung méi t8i wu cho quy trinh t8i wu hoa da bién, bon loai dung méi voi do
phan cuc khac nhau dugc khao sat: nudc, ethanol, acetone va n-hexane. Céc thong so chiét duoc
c0 dinh & nhiét do 50°C va thoi gian 60 phut [10, tr.86]. Kha nang hoa tan dugc giai thich thong
qua thong so hoa tan Hansen (HSP), bao gom ba thanh phan lyc tuong tac:

e 0D: Lyc phan tan (twong tac khong phan cyc).

e 0P: Luc phan cuc (twong tac ludng cuc - ludng cuc).

« 0H: Luc lién két hydro.

Thong sb hoa tan tong thé 6T duogc tinh theo cong thirc [8, tr.6]:

ST*=6D*+6P*+5H*

Dua trén nguyén tic "like dissolves like", cic dung méi c6 thong s HSP gan véi cac hop
chat polyphenol va flavonoid muyc tiéu s€ cho hi¢u suat trich ly cao nhat.

2.3.3. Phuong phap dinh lwong Polyphenol téng s6 (TPC)

Ham lugng phenolic duge xac dinh bang thude thir Folin-Ciocalteu theo phuong phap do
mau. Co ché cia phan ing dua trén viéc cac hgp chat phenolic oxy hda thude thir (hon hop acid
phosphotungstic va acid phosphomolybdic) trong mdi truong ki€ém (Na2COs) dé tao thanh phirc
chat mau xanh molybdenum-tungsten c6 d¢ hap thu cuc dai tai bude song 725nm [11, tr.78]

Xay dung duong chuan: Str dung dung dich acid gallic chuan véi cac nong do tir 0,01 dén
0,10 mg/ml.

Xur Iy mau: 1ml dich chiét duge phan mg véi thude thir, sau khi on dinh trong bong ti 60
phut, tién hanh do d¢ hap thu (Abs). Ham lugng TPC dugc tinh theo don vi mg duong lugng acid
gallic trén moi gam cao kho (mg GAE/g).

2.3.4. Phuong phap dinh lwong Flavonoid tong s (TFC)

Flavonoid dugc dinh lugng bang phuong phap tao phirc v6i nhom clorid (4/Cl5) trong moi
trurong kiém. Quy trinh bat dau bang viéc nitrat hoa cac vong thom cuta flavonoid bang NaNO, sau
d6 tao phirc mau hong véi AICH. Sy hién dién cua NaOH gitip lam ddm mau phac chat va 6n dinh
do hap thy tai budc song 510nm [12, tr.258].

Xay dung duong chuan: Sir dung quercetin 1am chat chuan voi day nong do tir 0,05 dén 0,90
mg/ml.

Xir Iy mau: Phan ung duge thuc hién tuong tu diy chuén, do Abs sau 30 phut on dinh. Két
qua dugc bicu dién duoi dang mg duong lugng quercetin trén moi gam cao khd (mg QE/g).

2.3.5. Thiét ké thi nghi¢ém bé mit dap ng (RSM-CCD)

Sau khi x4c dinh dugc h¢ dung méi tot nhét 1a hdn hop acetone:nudc, thiét ké CCD duoc ap
dung dé to1 uu hda dong thoi 3 yéu to:
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Bing 1. Ma trin mi héa cac thong s6 anh huéng dén qua trinh trich ly polyphenol va flavonoid

) Ma héa
Bién khao sat Ky hiéu | Pon vi

-0l -1 0 +1 | +a

Ty 1€ acetone:nudce A % 63 | 70 | 80 |90 | 97
Thoi gian B Phat | 50 | 60 | 75 | 90 | 100
Nhiét do C °C 30 | 40 | 55 | 70| 80

Ma tran thiét ké bao gom 20 thi nghiém, bao gom 8 diém giai thira (2k), 6 diém tryuc (2k) va
6 diém tam dé danh gia sai s6 thuc nghiém. Cac diém nay duogc lua chon dua trén cac nghién ctru
da duoc cong b trude day vé tach chiét cac nhém hop chat polyphenol va flavonoid [13, tr.15553-
15554] [14, tr.3-5]. Dit liéu duoc xtr Iy bang phan mém Design-Expert v..12 va phan tich phuong
sai (ANOVA) dé xé4c dinh ¥ nghia thdng ké ctia cic bién va cac tuong tac bac hai.

3. Két qua nghién ctru va ban luin

3.1. Panh gia dnh hudéng ctiia dung méi trich ly

Vié¢e lya chon dung méi 1a budce tién quyét anh huong dén hiéu qua kinh té va chat lugng cao

chiét. Két qua khao sat bon loai dung mdi dugc trinh bay trong bang dudi day [8, tr.38].

Bdng 2. Hi¢u suét chiét xuit cao kho va hoat chit theo loai dung moi

Dung méi sD SP SH Cao kho TPC (mg | TFC (mg
(2 GAE/g) QE/g)
Nudce 15,5 16,0 42,3 0,1920 22,678 72,341
Ethanol 15,8 8,8 19,4 0,2041 14,916 45,353
Acetone 15,5 10,4 7,0 0,0191 34,634 142,205
n-Hexane 14,9 0,0 0,0 0,0265 13,164 23,653

Ethanol va Nudc: Cho khdi lwgng cao kho 16n nhat (1an luot 0,2041g va 0,1920g). Tuy nhién,
ham luong hoat chat TPC va TFC tinh khiét trong cao lai khong cao bang acetone. Diéu nay giai
thich bo1 nudce va ethanol c6 tinh phan cuc manh, hoa tan dugc rat nhidu nhom chét tap nhu duong,
pectin, acid hitu co va cac protein tan trong nudc, dan dén viéc "pha loang" nong do polyphenol va
flavonoid trong tong khéi lugng cao thu dugc.

Acetone: Mdc du lugng cao khé thu dugc thép nhat, nhung acetone lai cho théy tinh chon
loc tuyét voi dbi voi cac hop chét phenolic. Gia tri TEC (142,205 mg QE/g) cao gip hon 3 1an so
v6i chiét bang ethanol. Piéu nay c6 thé dugc giai thich thong qua HSP: acetone c6 luc lién két
hydro (6H=7,0) thip hon nhiéu so v&i nudc va ethanol, nhung c6 lyc phan cuc (JP=10,4) tuong
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dbi cao, rat phu hop dé hoa tan céac flavonoid ¢ ciu trac khung aglycone hodc cac glycoside it
phan cuc chiém wu thé trong c6 muc.

n-hexane: Cho hiéu suét thip nhat vi flavonoid va polyphenol 1a nhitng hop chét co chira cac
nhém hydroxyl (-OH), mang tinh phan cuc, do d6 khong thé hoa tan tét trong dung méi hoan toan
khong phan cuc nhu hexane.

Dua trén két qua nay, h¢ dung moi hon hop Acetone:Nwéc dugce lya chon cho cac budc tdi
vu hoa tiép theo nhiam két hop tinh chon loc cua acetone va kha ning truong né té bao, ting do
phan cuc cua nude dé thu nhén tbi da cac din xuat polyphenol khac nhau.

3.3. Téi wu hoéa quy trinh bing thiét ké CCD

Qué trinh t6i wu hoa da bién duoc thyc hién nham tim ra diém can bang gitra ty 1& dung moi,
nhiét d6 va thoi gian dé dat duoc ham luong hoat chat cao nhat.

Bing 3. Ma tran thyc nghiém CCD va két qua dap ung

Lan aceton:nuoc Thot ’gian Nhi¢t dp TPC (mgGAE/g) Tre

chay (phut) (0C) (mgQE/g)
1 90 60 70 39,4069 153,568
2 90 90 70 39,2934 148,873
3 70 90 70 35,1868 140,062
4 80 75 55 45,3959 158,328
5 80 75 55 44,4733 156,137
6 80 75 55 46,6171 158,401
7 70 60 70 36,4103 148,458
8 63 75 55 36,7367 148,689
9 90 60 40 38,1725 144,019
10 70 90 40 33,3114 138,082
11 80 75 30 34,795 135,683
12 80 75 55 45,0614 155,349
13 80 75 55 45,5132 156,286
14 80 75 55 45,4983 157,572
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15 90 90 40 38,6857 151,344
16 80 75 80 36,4055 142,523
17 80 50 55 35,858 149,963
18 80 100 55 33,5021 140,699
19 70 60 40 31,7358 136,738
20 97 75 55 45,5041 156,345

Dit liéu thuc nghiém cho thiy su bién thién rat 16n ctia ham luong hoat chit theo diéu kién
chiét. béng chu vy, tai cac diém tam (vi du lan chay 6: 80% acetone, 75 phut, 55°C), ham luong
hoat chat dat mirc cao nhat, goi y rang ving t6i vu nim gan trung tim cua khong gian khao sat.
Khi nhiét d6 ting qué cao (80°C) hodc thoi gian qua dai (100 phut), ham lugng TPC va TFC déu
¢6 xu huéng giam manh. Didu nay minh ching cho tinh nhay cam nhiét cta cac hop chat phenolic;
nhiét 6 cao va siéu 4m kéo dai co thé giy ra hién twong oxy hoa hodc phan huy ciu trac vong
thom cua flavonoid.

Vé mat hoa hoc, ban chat flavonoid 1d mot nhém thudc polyphenol, do d6 vé mit 1y thuyét
TPC 16n hon TFC. Tuy nhién c6 mot s6 nguyén nhan khién cho thuc té c6 xdy ra hién twong TPC
nhd hon TFC:

+ Do ban chat hoa hoc ctia 2 phan img mau khac nhau, chat chuan acid gallic (170,12 g/mol)
c6 phan tr khdi nho hon rét nhiéu so véi quecertin (302,24 g/mol), tao ra h¢ s6 nhan khac nhau,
dan dén tang gia tri s6 hoc biéu dién TFC,

+ CO6 muc giau cic chat flavonoid dang aglycone va cac din chat coumarin nhu
wedelolactone. Cac chat nay rat nhay véi thude thir AI**, tao phirc bén va hap thu quang phé manh
& bude song 510nm. Trong khi d6, cau trac cong kénh nay can tré thude thir Folin ciocalteu tiép
can cac nhom chtrc ¢ kha nang thuc hién phan tng khir. Do d6 tin hiéu ctia TPC c6 thé thap hon
thuc té.

+ Phuong phap UAE véi hé dung méi aceton:nudc lam ting tinh chon loc dbi véi cac
flavonoid c6 tinh phan cuc trung binh, dong thoi han ché céac tap chat khtr phan cuc nhu dudng,
acid hitu co, din dén gia tri TPC ciing thap hon.

3.3.1. Phan tich m6 hinh cho dap ung TPC

Phan tich phuong sai (ANOVA) da xac dinh mo hinh bac hai (Quadratic) 1 phut hop nhat dé
m ta sy bién thién ciia TPC va TFC.
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Bing 4. Két qua ANOVA cho m hinh hdi quy TPC va TFC

Sum of Sum of
Source Squares F-value p-value Squares F-value p-value
TPC TFC
Model 460,39 80,32 <0,0001 1096,43 30,11 <0,0001
A-conc 83,00 130,31 <0,0001 163,59 40,43 <0,0001
B-time 0,7435 1,17 0,3053 29,10 7,19 0,0230
C-temp 9,05 14,21 0,0037 76,38 18,88 0,0015
AB 0,0003 0,0004 0,9836 11,72 2,90 0,1196
AC 2,77 4,35 0,0636 5,48 1,35 0,2715
BC 1,47 2,30 0,1601 59,19 14,63 0,0033
A? 33,20 52,13 <0,0001 33,02 8,16 0,0170
B 209,74 329,30 <0,0001 239,05 59,08 <0,0001
C? 175,37 275,34 <0,0001 568,92 140,60 <0,0001
Residual 6,37 40,46
Lack of Fit 3,90 1,58 0,3150 32,43 4,04 0,0759
Pure Error 2,47 8,03
Cor Total 466,76 1136,89

Phuong trinh hoi quy mé ta TPC theo cac bién ma hoa:

TPC =+1544 +2.83A4-0.0619 B +0.5021 C-0.0320 AB +0.0492 AC +0.1340 BC -1.48 A°
-3.95 B?-3.43 C?

Ham lugng TPC chiu anh hudng quyét dinh boi ndng d6 dung moi (A), ké dén 1a nhiét do
(C). Thoi gian chiét (B) it anh hudng tuyén tinh nhung tac dong manh dudi dang bac hai (B?),
ching minh quy trinh dat t&i mot diém bao hoa t6i wu 16 rét. Sw anh hudng cua ca 3 yéu tb 1én TPC
déu mang tinh chat duong cong bac hai vdi cac dinh cuc dai ndm trong ving khao sat.

M5 hinh hdi quy ciia TFC ciing dat d9 tin cdy rat cao v6i R>=0,9644. Diém dic biét trong mo
hinh TFC 1a sy xuét hién ciia tuong tic co ¥ nghia giira thoi gian va nhiét do (bién BC véi p =
0,0033). Su tuong tac BC c6 nghia 1a anh hudng cua nhiét ¢ dén hiéu suat chiét flavonoid phy
thudc chat ché vao thoi gian thyc hién. O nhiét do cao, néu kéo dai thoi gian siéu am, tbe do phan
huy flavonoid dién ra nhanh hon tdc d6 giai phong chung tir té bao, dan dén tong ham luong thu
duoc bi giam. Nguoc lai, ¢ nhiét do thép, viéc kéo dai thoi gian co thé giup cai thién hi¢u suét
nhung khong dang ké do dong nang ciia qua trinh hoa tan thép.

8

DOI: https://doi.org/10.65153/409gnw20
Journal of Science and Technology of East Asia University of Technology



https://doi.org/10.65153/409qnw20

Tap chi Khoa hoc va Cong nghé Truong Pai hoc Cong nghé Pong A

Phuong trinh héi quy cho TEC:
TFC=157,00+ 3,454 — 1,47B+2,37C+ 1,214B — 0,8277AC — 2,72BC — 1,494% — 4,13B*— 6,37C>
3.3.3. Phan tich bé mit dap ung 3D

Céc d6 thi 3D gitp minh hoa sinh dong cac tuong tac giira cac yéu to.

Hinh 1. Bé mit dap tmg 3D va duong dong mirc 2D biéu dién anh huéng cua ti 1¢ dung
moi:nguyén li¢u va nhiét do (a), ti 1¢ dung moi:nguyén li€u va thoi gian (b), nhiét d va thoi gian
(¢) véi ham lugng TPC.

<> =< NN
% S @“\\\\\\ »
::::::s‘s‘?f%“““ :
IR
RS

TFC

S

Hinh 2. Bé miat dap tng 3D va duong ddng murc 2D biéu dién anh hudng cua ti 1é dung
moi:nguyén liéu va nhiét do (a), ti I¢ dung moéi:nguyén li¢u va thoi gian (b), nhiét do va thoi gian
(¢) véi ham lugng TFC.

Ty 1¢ Acetone va Thoi gian: Khi ty 1€ acetone tang tir 70% 1én 85%, ham luong TPC tang
nhanh nho tinh chon loc dung méi. Tuy nhién, néu ty 1¢ acetone qua cao (> 95%), kha nang tham
thiu ctia dung méi vao céc céu triic t& bao chira nude bi giam, 1am hiéu suét trich ly di ngang hoic
giam nhe. Thoi gian t6i wru tap trung quanh mdc 75 phut; ngén hon thoi gian nay thi hoat chét chwa
kip giai phong hét, dai hon thi hoat chat bi pha hity boi nang lugng séng siéu am (Hinh 1).

Nhiét 6 va Thoi gian: Ving mau ddm (ham luong cao nhit) nam ¢ khoang nhiét do 52-
60°C. Pay la khoang nhiét d6 1y tuong gitp lam giam d6 nhdt cia dung moi, ting hé sé khuéch
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tan nhung van nam dudi ngudng phan huy cia cac flavonoid aglycone chinh trong co muyc (Hinh
2).

3.4. Xac dinh diéu kién t6i wu va kiém chirng thwe nghiém

Str dung cong cu tdi wu hoa da muc tiéu (Desirability function) ciia phin mém Design-Expert
v.12, nghién ciru di xac dinh dugc toa d diém tbi wu 1y thuyét 1a noi ca TPC va TFC déu dat gia
tri cuc dai trong vung khao sat.

- i R

70 90
A:conc = 88.125

[

60 . 90
B:time = 74.5071

31.7358 466171
TPC = 46.4486

40 70
Citemp = 55.7499

1
Desirability = 0.994

Solution 1 out of 2

135.683 158.401
TFC = 158.903

Hinh 3. Biéu kién chiét t6i uu

Bing 3.5. Kiém ching két qua tdi uu bang thuc nghiém

LAn thir Ha(llllll ;léo;ll%/';‘)l’c Ham lwgng TFC (mgQE/g)
1 46,19 152,688
2 44,924 152,748
3 46,574 155,159
4 44,73 153,522
5 46,563 154,887

Trung binh 46,196 + 0,860 153,801+ 1,167

Dy doan 46,449 158,903

€ 1,405% 3,211%
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Két qua thuc nghiém kiém chimg cho thay sai 1éch rat thap (dudi 4%), khang dinh do tin cay
ctia md hinh toan hoc di xdy dyng. Piéu nay cho thiy tiém ning Gmg dung & quy mé 16n hon dé
nang cao chét lugng cao duogc licu chiét xudt tir c6 muc.

4. Két luan

Nghién ctru di xdy dung thanh coéng quy trinh chiét siéu 4m (UAE) t6i wu hoa ham luong
polyphenol va flavonoid tir cdy C6 muc (Eclipta prostrata (L.) L.), dua trén phuong phap bé mit
dap tng (RSM) véi thiét ké tAm xoay tong hop (CCD). Mb hinh toan hoc bac hai thu dugc dat d6
tuong thich cao (p < 0.0001, R? > 0.96). Cac thong sb k¥ thuat tdi wu ciia quy trinh duoc xac dinh
bao gom:

+ Dung méi chiét: Hon hop acetone : nudc (88:12, v/v).

+ Nhiét d6 chiét: 56°C.

+ Thoi gian chiét siéu am: 75 phut.

Tai diéu kién t6i wu nay, ham luong hoat chat thu duoc dat 46,196 mg GAE/g (dbi voi
polyphenol) va 153,801 mg QE/g (d6i véi flavonoid). Két qua thuc nghiém kiém ching c6 sai s6
rat thap so véi Iy thuyét, khang dinh mo hinh c6 d6 tin cdy cao va hoan toan kha thi dé tng dung
chuan hoa quy trinh san xuat cao chiét c6 muc giau hoat chat & quy mé 16n hon.
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