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Tém tit:

L4 Nhau chira nhiéu hop chit flavonoid véi cac hoat tinh sinh hoc khéc nhau, tir 1du d3 dwgce din gian sir dung trong
chira bénh. Nghién ciru nay thie hién téi wu hoa diéu kién chiét cao 14 Nhau bing phwong phap dap ing bé mit véi
4 yéu t6: dung mdi, nhiét d9, thoi gian va ty 1é duwge liéu/dung mdi. Vi 3 tiéu chi vé ham lwong flavonoid, hoat tinh
khang khuén va hoat tinh khang viém, diéu kién chiét tdi wu dwogc xac dinh 13 ndng d9 ethanol 70%, & 60°C, trong 95
phiit, ty 1& dwoc liéu/dung mdi 1a 1/25 (g/ml). Cao chiét thu dwec & diéu kién nay c6 ham lrong flavonoid toan phin
13 2,227 mg RU/g chit khé, thé hi¢n hoat tinh khing khuén (dwong kinh vong khang 11,5 mm & ndng do 100 mg/ml
dbi vei chiing Pseudomonas aerugmosa) va hoat tinh khang viém (IC =70,21 ug/ml) Két qua nghlen ciru cho thay,
cao 14 Nhau c¢6 ham lugng hoat chit va hoat tinh cao dugc chiét & dleu kién tuwong d6i on hoa, cho thay tinh kinh té
va c6 thé wng dung rong rai & quy mo cong nghiép.

Tir khéa: dap ing bé mit, flavonoid, khang khuan, khang viém, Nhau (Morinda citrifolia L.), ti wu hoa.
Chi sé phin logi: 3.4

Pat van de nhu hiéu suét chiét, dleu kién chiét hay quy trinh (an toan
va kinh t&), kha nang trién khai & quy mo san xuat. Dé nang
cao hiéu qua cua cao chiét ban thanh pham tr duogc liéu, cac
yéu t6 anh huong dén qua trinh chiét xuat thuong dugc tbi
uu hod. Thong thudng, cac nha khoa hoc dung phuong phap
c¢d dién 1a luan phién timg bién dé thay ddi cac thong sb
khao sat trong qua trinh t6i wu hod. Tuy nhién, phuong phap
nay khong thé hién rd rang sy tuong tac hay anh huong giira
cac bién voi nhau va téng s6 thi nghiém thuc hién tang Ién
nhiéu khi s6 lugng bién khao st ting. Do d6, hién nay trong
nghién ctru, cac nha khoa hoc thuong st dung phuong phap
dap ung bé mat (Response Surface Methodology - RSM)
dé t6i wu hoa cac thong so trong qua trinh chiét. Phuong
phap nay duoc phat trién dua trén cac ky thudt toan hoc va
thdng ké, dya trén sy phu hop va lién quan gitra két qua thu
dugc tir mé hinh thuc nghiém va thiét ké thi nghiém [3, 6].
Phuong phap RSM di duoc ing dung trong tdi uu hoé diéu
kién chiét xuét hoat chét tu nhién, tong hop hoa hoc hay
t6i wu hoa cac qua trinh hoa hoc khac [7, 8]. Didu nay cho
thdy phuong phap RSM ¢6 vai trd quan trong trong linh vuc
nghién ctru dé thay thé cac phuong phép khac, giup nang
Cong nghé chiét xuat duoc lidu chu trong dén cac yéutd  cao hiéu qua qua trinh tdi wu héa cac thong sb. Do do, trong

Cay Nhau (Morinda citrifolia L.) thuoc ho Rubiaceae
duogc dan gian dung trong chira cao huyét ap; qua giup nhuan
trang, loi tiéu, chita dai duong, ho, sot, kinh nguyét khong
déu; 14 dung chita mun nhot, sot rét, kiét ly, dﬁy hoi, dau
bung [1]. Cac nghién ciru vé thanh phan héa hoc cho thiy
gan 200 hop chat da duoc xac dinh va tach chiét tir nhiing
phén khac nhau cua loai Morinda cszolza va thé hién
nhiéu tic dung nhu khang khuan, khang viém, khang nam
khang oxy hoa, khang ung thu, giam dau, didu hoa mién
dich, lam lanh vét thuong, cac tac dung trén xuong... [2].
Cac nghién ctru trude day chu yéu vé bo phan qua, ré. Tuy
nhién, mot sé nghién ciru trén 14 Nhau cho thiy chung ¢
chua steroid, glycosid, phenolic, tannin, terpenoid, alkaloid,
carbohydrat, flavonoid, dudong khtr, saponin, anthroquinon.
Trong d6, thanh phan flavonoid dugc cho 1a co dong gop
vao cac tac dung ciia 1a Nhau. Mot s6 hop chat da duoc phan
1ap nhu rutin, quercetin 3,7-O-dimethylether, quercetin
3-O-methylether, kaempferol 3,4’-O-dimethylether,
kaempferol 5,7-O-diarabinosid, apigenin [3, 4].
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Abstract:

Noni leaves have long been used as a traditional herb
for the treatment of different ailments. Noni leaves have
a high content of flavonoids with various biological
activities. This study was carried out to optimise the
extraction conditions of noni leaves using the response
surface methodology with four factors, including solvent
concentration, temperature, time, and material-solvent
ratio. With the three criteria as total flavonoid content,
antibacterial activity, and anti-inflammatory activity,
the optimal extraction conditions of noni leaves were
determined as follows: ethanol concentration of 70%,
temperature of 60°C, time of 90 mins, and material-
solvent ratio of 1/25 (g/ml). The extract obtained at these
conditions had the total flavonoid content of 2.227 mg
RU/g dry matter, exhibited antibacterial activity (zones
of inhibition = 11.5 mm, at the concentration of 100 mg/
ml against P. aeruginosa) and anti-inflammatory activity
(IC,=70.21 pg/ml). The study results showed that
the noni leaf extract contains high levels of bioactive
compound content and biological activities, can be
extracted at relatively moderate conditions. This shows
the economic advantages and wide applicability on an
industrial scale.

Keywords: antibacterial, anti-inflammatory, flavonoid,
Noni (Morinda citrifolia L.), optimisation, response
surface methodology.
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nghién cru nay, ching toi st dung RSM dé ti uru hoa cac
thong s trong qué trinh chiét cao 14 Nhau, gop phan tao ra
cao chiét tiém niang cho cac nghién ctru sau nay.

Déi tugng va phuong phap nghién ciiu
Doi twong nghién civu

La Nhau dugc thu tai Vuon bao ton gen va giéng cay
thudc cac tinh phia Nam (TP H6 Chi Minh) vao thang 3/2018.
Mau duge ThS Nguyén Quéc Pat - Vién Sinh thai hoc mién
Nam xéc dinh tén khoa hoc 12 Morinda citrifolia L.. Mau 14
tuoi dugc lam sach, phoi séy khé (d6 m: 7,80+0,06%) va
xay thanh bot dé nghién ctru. Mau dugc liéu dugc bao quan
trong tui nilon kin va luu gilr tai Trung tdm Sam va Dugc
liéu TP H Chi Minh (ma s6 lvu mau: MCL-TTS-001).

Héa chit, dung cu

Ethanol 96% (Céng ty C6 phan dugc phim OPC),
Rutin (Sigma, Aldrich Co. Ltd, USA), Methanol (Merck),
Diclofenac sodium (Sigma, Aldrich Co. Ltd, USA), Albumin
trimg (HIMEDIA), vién amoxicilin 500 mg (Cong ty C6
phian duoc pham DOMESCO), méi truong Luria-Bertani
(LB), cac chung vi khuan dwoc sir dung trong thir nghiém bao
g0m Escherichia coli (ATCC 25922), P. aeruginosa (ATCC
27853) va Staphylococcus aureus (ATCC 29213). Binh chiét
hdi Iuu, binh ling gan, binh hat am, cu-vet thach anh, dia
petri va mot sb dung cy, hoa chét khac.

Phwong phap nghién ciru

Khdo sdt nong d¢ ethanol chiét xuat: ndong do ethanol
dugc khao sat la 45, 70 va 96%, s dung phuong phap chiét
dun hoi luu vai diéu kién chiét nhu sau: khoi luong nguyén
liéu dem chiét 1a 5 g; nhiét do chiét 1a 80°C; thoi gian chiét
la 120 phut; ty 1€ dugc liéu: dung méi 1a 1:20 (g/ml). Tiéu
chi danh gi4 dya vao (1) ham luong flavonoid toan phan, (2)
hoat tinh khang khuén va (3) hoat tinh khang viém in vitro

(sodo1).
Bot nguyén liéu
Phuong phap
chiét dun héi luu

Khio sat ndng do ethanol —l

Tiéu chi danh gia

Phuong phap
¢ dién

Ethanol 45%
Ethanol 70%
Ethanol 96%

(1) Ham lugng flavonoid toan phan
(2) Hoat tinh khang khuan
(3) Hoat tinh khang viém

Téi wu hoé diéu kién chiét xuét g

(1) Nhiét do
(2) Thoi gian
(3) Ty 1¢ duogc liéu/dung moi

So do 1. Thiét k& thi nghiém toi uu héa diéu kién chiét cao la
Nhau.
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B6 tri thi nghiém t6i wu héa: thi nghiém tbi wu héa didu
kién chiét xuét cao 1a Nhau st dung phwong phap chiét
dun hdi luu dya trén cac tiéu chi bao gdm: (1) ham luong
flavonoid toan phan, (2) hoat tinh khang khuén va (3) hoat
tinh khang viém invitro sir dung RSM (so do 1). Thi nghiém
duge b tri theo kiéu tryc tim quay (Rotatable Central
Composite Design) va ma tran thi nghiém duoc xay dung
bang phan mém Design-Expert 11.0.

Phan tich théng ké mé hinh biéu dién su phu thudc cua
ham muc ti€u vao cac nhan t6 dugc ma hda la mot phuong
trinh da thurc bac hai c6 dang:

Y = b,J+be +Zb“ ‘+Z Z by XX,

=1 j=1+1

Trong d6: Y 1a hiéu suat dy doan ham muc tiéu; b 1a h¢
s6 hdi quy béc 0; X la nhén t6 doc 1ap tht i anh huong dén
ham muc tiéu Y; b, 1a hé sb h01 quy bac 1 mo ta anh huong
ctianhan t6 X voi Y b.lah¢ s6 hoi quy twong tic mo ta anh
huéng cia yéu td X, Vi Y; b, 1a hé s6 hdi quy tuong tic md
ta anh huong dong thoi X va X voiY.

Bai toan tdi wu duoc lap dua trén phuong trinh hoi quy
xac dinh bang phwong phap quy hoach thuc nghiém 13 ham
mo ta sy phu thudc cia cac ham muc tiéu vao cac nhan td
nhiét do, thoi gian va thé tich. Diéu kién rang budc 1a gidi
han cta vung nghién ctru.

Trong nghién ciru, 3 yéu té duoc lya chon c6 anh huong
dén qua trinh chiét xuét 1a nhiét do chiét (X)), thoi gian chiét
(X,) vaty 1€ dugc heu/dung moi hay thé tich dung méi (X))
Gia trj bién ctia cac nhan té chiét duogc trinh bay ¢ bang 1.
S6 thi nghiém N = 2% + 2k + 6 (N=20 v6i k=3). Trong do,
k 1a s bién sb doc lap va 2k la sb thuc nghiém bd sung tai
diém sao. Khoang cach tir tim dén diém sao a=2"* (a=1,68
voi k=3). Tét ca cac nghién ctru dugc thuc hién ¢ 5 muc (o,
-1, 0, +1, +a)). Nhu vay, trong nghién ctru nay 20 thi nghiém
s& duoc thuc hién voi 23 s6 thi nghiém cua quy hoach toan
phan, 6 thi nghiém lap lai tai tAm dé danh gia sai s6 va 6
thi nghiém bod sung tai diém sao nam cach vi tri tim thuc
nghiém mot khoang +a. Cac ham muc tiéu bao gom ham
lu’ong flavonoid toan phan (Y,), duong kinh vong khang
khuén (Y,), IC,, khang viém (Y ).

Bang 1. Ma héa cac yéu to va gia tri thuc clia yéu td khao sat.

Tén bién Miic nghién ciru

Bién thue Bién mia héa  -a -1 0 +1 +a

X,: nhi¢t do (°C) U, 50 60 75 90 100

X,: thoi gian (phat) U, 60 95 150 205 240

X, thé tich (ml) U, 235 300 400 500 600
Ghicht:a=2,U_ , U Ui la gia tri can trén (+1) va can dusi (-1) ctia bién
doc lap; U, = (U, +U_ )/2 lagiatri trung binh clia can trén va can dusi.
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Trong tit ca thi nghiém, dich chiét thu dwoc sau quéa
trinh chiét duge co quay dudi ap suat giam bang thiét bi
¢6 quay. Cao chiét dugc trit & 2-8°C va hoa trong dung moi
thich hop cho ting thi nghiém.

Phwong phap dinh lvong ﬁavonoid toan phan: xac dinh
ham lu’(mg flavonoid toan phan bang phu’(mg phap UV-Vis
theo chuén rutin. Hon hop phan tng gdm 1 ml dich chiét (tir
phéan doan ethyl acetat), 8 ml methanol va 1 ml AICI, 2%
duoc lic déu. Tién hanh do do hap thu ¢ budc song 431 nm.
Ham luong flavonoid toan phan dugc tinh bang mg dwong
lugng rutin co trong 1 g mau thir (mg RU/g) [9].

Phirong phdp danh gia hoat tinh khang khudn in vitro:
cac chung vi khuan th nghiém sau khi hoat hod c6 mat
dd 1x10°-1x10% CFU/ml duoc trai déu 1én dia thach Luria-
Bertani bang que trai v trung. Tao giéng thach c6 duong
kinh 6 mm. Cho vao mdi giéng 100 pl dich cao chiét thu
nghiém ¢ nong d6 100 mg/ml. U cac dia thach & 37°C trong
24 gid. Sy khuéch tan cua cao chiét ra méi truong thach s&
trc ché sy tang truong cia cac ching vi sinh vat khao sat
tao thanh vong khang khuén xung quanh giéng thach. Xac
dinh duong kinh vong (PKV) khang khuén (mm) theo cong
thic DKV = DKV . - DKV .- Amoxicilin duge sir
dung lam ching duong, con DMSO 10% dugc st dung nhu
chimg am. Khao sat 1ap lai 3 lan va lay gia tri trung binh
[10].

Phuwong phap danh gia hoat tinh khdang viém in vitro:
hoat tinh khang viém cua mau thir duoc danh gid bang
phuorng phap bién tinh proteln theo mo ta trude nhung co
mot 6 sira d6i nho nhu sau: hon hop phan (g bao gom 2
ml mau thir hodc thude ddi chiéu & cac ndng do khac nhau
va 2,9 ml dung dich dém PBS (pH=6.,4) duoc tron véi 0,1
ml albumin trimg, 0 hdn hop & 37+1°C trong 15 phut. Su
bién tinh dugc tao ra bang cach giit hdn hop phan ung &
70°C trong nudc trong 10 phit. Lam mat va do do hap thu
quang & budc song 660 nm. Sir dung nude cit 2 1an 1am miu
trang. Diclofenac sodium, thuc chéng viém khong steroid
duoc st dung lam thudc dbi chiéu. Mdi thi nghiém dugc
thuc hién 3 1an va Iy trung binh. Ty 18 @rc ché sy bién tinh
protein duoc tinh bang cong thire sau:

1(%) = (OD, - OD,)/OD,

Trong do6: OD, la do hép thy ciia mau chimg am; OD, 1a
d6 hip thu cta mau c6 chua chit thir. Xéc dinh gia tri IC
dé danh gia % tc ché ciia mau khao sat [11].

Xu ly 56 liéu: cac s6 lidu dugce biéu thi béng tri s& trung
binh: Mean+SEM. S¢ liéu dugc xtr Iy bang phan mém MS
Excel 2016, xir Iy thong ké dya vao phép kiém tra t-test. S
lidu dugc phan tich bang phan mém Design-Expert 11.0 dé
xay dung mo hinh toén hoc ciia qua trinh chiét ciing nhu xac
dinh cac gia tri toi uu.
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Két qua va ban luan

Anh hwéng ciia nong dp ethanol dén ham lwong
flavonoid toan phan, hoat tinh khding khudn va khdng
viém

Trong cac nghién ctru hién nay, dung moéi methanol hay
ethanol thuong dugc sir dung dé chiét xuét cao chiét tong
vi dung méi nay c6 kha ning xuyén thdm qua mang té bao
thyc vat, cling nhu c6 thé tao ndi hydrogen lién phén tir
voi cdc nhom phan cuc khac, duoc xem la dung moi da
nang co thé chiét dugc nhiu hop chét c6 do phan cuc khac
nhau. Tuy nhién, ethanol dugc uu tién su dung trong nganh
duogc va thuc phém do an toan va kinh té hon methanol.
Trong nghién ciru nay, ethanol & cac ndng do 45, 70 va 96%
duoc lya chon dé khao sat, khdi lugng nguyén lidu chiét 1a
5 g, nhiét do 1a 80°C, thoi gian chiét 1a 120 phut, ty 1€ duoc
lidu/dung mai 1a 1/20 (g/ml). Két qua phan tich ham luong
flavonoid toan phan, hoat tinh khang khuan va khéng viém
in vitro duogc trinh bay ¢ bang 2. Nhin chung khong c6 su
khac biét vé hoat tinh khéang khuén gitia 3 loai cao chiét
nhung cao chiét ethanol 70% c6 ham lugng flavonoid toan
phan va hoat tinh khang viém cao hon so véi 2 cao chiét con
lai. Do d6, chung t6i chon ethanol 70% la dung méi thich
hop dé chiét xuat cao chiét tong tir 14 Nhau.

Bang 2. Ham lugng flavonoid toan phan, hoat tinh khang khuin
va khang viém ctia 14 Nhau khi dugc chiét bing ethanol & cac
nong do khac nhau.

Miu Flavonoid DRV G f/(ilé?lin;gc
(mg/g) S. aureus P. aeruginosa  E. coli (ng/ml) *

MCL45  2,156+0,098 14,33+0,33 11,00+0,58 19,17+0,17 74,91

MCL70  3,152+0,041 16,33+0,88  9,50+0,50 20,50+0,29 62,98

MCL96  2,814+0,276 15,17+0,17  13,50+0,29 20,50+0,50 71,78

Amox 14,83+0,17  11,17+0,17 19,17+0,17

DS - - - - 168,81

Ghi ch: MCL45, MCL70 va MCL96 1an lugt la cao chiét ethanol 45,
70 va 96%; Amox la ching duong Amoxicilin (50 pg/ml) d6i véi thuc
nghiém khang khuan; DS la chiing duong Diclofenac sodium déi véi thuc
nghiém khang khuén.

Téi wu hod diéu kién chiét xudt cao ld Nhau

Xdc dinh mién khao sat cac yéu to:

Nghién ctru tién hanh khao sat tién t6i wu diéu kién chiét
dé xac dinh mién khao sat cua cac thong sb (nhiét do, thoi
gian, ty 1¢ chlet) khi dua dit liéu ddu vao trén phan mém véi
diéu kién chiét nhu sau: khéi luong nguyén liéu dem chiét
la 5 g; nhiét d6 khao sat la nhiét do phong (25°C), 50, 75 va
100°C; thoi gian chiét 1a 30, 60, 120 va 240 phut; ty 1€ dugc
liu/dung moi khao sat 1a 1/10, 1/20 va 1/30 (g/ml); ndng
d6 ethanol 70%.

Thong qua két qua tir bang 2 cho thdy, ham luong
flavonoid toan phan va hoat tinh khang viém c6 su khac biét
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dién hinh hon so véi hoat tinh khang khuan. Do do, nghién
ctru chon ham luong flavonoid toan phan va hoat tinh khang
viém lam tiéu chi chinh d¢ khao sat giai doan tién toi uu.
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Hinh 1. Khao sat du doan mién t3i uu cta ty & chiét (A), nhiét
dd chiét (B) va thdi gian chiét (C).

Két qua nghién ciru cho thy, khi ty 18 chiét ting thi khdi
lugng cao chiét va ham luong flavonoid toan phﬁn tang;
hoat tinh khang viém ting tir ty 1& chiét 1/10 dén 1/20 va
khong c6 su khac biét ¢ ty 1€ 1/30 so voi 1/20 (hinh 1A).
Diéu nay c6 thé 1y giai 1a mic du khi ting ty 1& chiét s&
chiét dugc nhiéu thanh phan flavonoid hon, nhung c6 thé
¢6 nhimg thanh phan khong thé hién hoat tinh theo hudng
khang viém. Khi nhiét d6 chiét ting tir nhiét do phong 1én
dén 75°C thi khéi lugng cao chiét, ham lugng flavonoid toan
phan va hoat tinh khang viém ciing ting 1én. Tuy nhién, khi
tang nhiét d6 1én dén 100°C thi ca 3 tiéu chi nay déu giam
(hinh 1B). Piéu nay c6 thé 1a do khi nhiét do ting cao thi
cac hop chét ¢6 hoat tinh khang viém bi phan huy. Két qua
khao sat thoi gian chiét cho thiy, sau 30 phit chiét thi ca 3
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tiéu chi déu cho két qua thap, co thé 30 phut chua du dé liy
hét cac chét chiét dugc bao gdm ca nhitng chit co hoat tinh
khang viém trong dugc liu. Khdi luong cao chiét thu dugc
tang lién tuc khi ting thoi gian chiét tir 30 dén 120 phut va
giam khi tang thoi gian 1én gap doi (240 phut), tuy nhién sy
thay d6i nay 1a khong dang ké. Ham lugng flavonoid toan
phan va hoat tinh khang viém ting tir 30 1én 60 phut chiét
va ¢6 xu hudng giam déan khi ting thoi gian chiét (hinh 1C).
Diéu nay co thé do chiét ¢ nhiét do cao trong thoi gian dai
c6 thé 1am tac dong bét loi dén cac hop chat co hoat tinh
khang viém.

Tir cac khao sat trén, chung t6i chon mién khao sat cac
yéu té nhu sau: ty 1¢ chiét 1a 1/10-1/30 (g/ml), nhiét d6 chiét
14 50-100°C va thoi gian chiét 1a 60-240 phut.

Anh hwong ciia cac yéu t6 dén ham lwong flavonoid toan
phan, hoat tinh khéng khudn va khdng viém in vitro:

Bang 3. Bang ma tran thuc nghiém va két qua ham lugng
flavonoid toan phan, hoat tinh khang khuan va khang viém clia
cao la Nhau.

Khoa hoc Y - Duoc n——

Y =2,05-0,1688X,-0,2327X, +0,1093X, +0,4502X X,

+0,6289X, X, - 0,0290X X, (1)
Y, =1422 )
Y= 88,14 +0,5663X, + 525X, - 4,39X, 3)

Phuong trinh héi quy (1) cho thay, ham lwong flavonoid
toan phﬁn chiu anh hudng bac 1 cua ca 3 yéu td nhiét do
(X)), thoi gian (X)), thé tich dqu modi (X,); khong chiu danh
hudng bac 2 cta yéu to nhung dong thoi chiu anh huong cua
tuong tac gitta 2 yéu t. Cu thé, trong 3 yéu t6 khao sat, 2
yéu td X, Va X, anh huong dén ham muc tiéu theo ham bac
1 voi hé so am( -0, 1688 -0,2327). Yéu to X, anh huong dén
ham muc tiéu v6i hé s6 duong ciia ham bac 1 12 0,1093. Hai
yéu to X X, tuong tac v6i nhau va anh huong dén ham muc
tiéu theo he s0 duong (0, 4502) Hai yéu t6 XX, tuong tac
voi nhau va anh huong dén ham muc tiéu theo he s6 duong
(0,6289); con 2 yéu to X, X, tuong tac voi nhau c6 su anh
huong khong dang ké véi he s0 am la -0,0290.

Déi véi hoat tinh khéang khuén theo phuong trinh (2) cho
thay, hoat tinh nay khong chiu sy anh hudng bac 1, 2 cua cac

Nghiém Bién thye Bién ma hod Ham muc tiéu ;
thie  x  x x v U U ¥ Y, ¥, yeu to X, X,, X,, cling nhu su twong tac cua ching.
! CUNC O T L I Dai véi hoat tinh khang viém theo phuong trinh (3) cho
2 W% s o A 2R B0 S théy, hoat tinh nay chi chiu anh hudng béac 1 cua ca 3 yéu to
g W% W s A A L KR e X, X, X, nhung khong chiu anh huong bac 2 cia 3 yéu t6
4 @ % W & A A A ey R X X ddng thoi cling khong chiu anh huéng ciia trong
5 9 205 300+l 41 -l 1512002 2000100 87,60 téc glu’a chung.
6 60 95 500 -1 -l 41 258:004  2050:150 8354 T ‘80 nehién ciru d3 hon che didu kién ph
muc ti€u nghién atra n cac di 1€n
7 9 205 500+l 41+l 290:030 1100000 10181 €0 muyc hieu nghien cuu datra, chon cac dicu kien phu
hop véi ham Iugng flavonoid toan phan cao nhat, hoat tinh

8 60 205 300 -1+l -l 2345007 1050:000 10375 i PO " SR A

. khang khuan va khang viém cao nhat. Két qua gia tri toi uu
9 SO0 150 400 2 0 0 168:004  1000:000 93,10 Lo o o 5 TN

. cac dicu kién trong qua trinh chict xuat cao chiét tir 14 Nhau
10 100 150 400 2 0 0 072003 1600:000 9626 5 ; PO ,

- bang RSM dugc thé hién trong bang 4.
1 7560 400 0 2 0 168:005  000:000 8992
1 75240 400 0 42 0 1468002 1500:000 98,60 Bang 4. Két qua gia tri t6i uu héa theo cac yéu td dap dng.
13 750150 2850 0 2 L§7014 14005000 8523 —

N Yéu to dap ung
14 750150 600 0 0 42 272:002 2250050 7511 s 1
15¢ 75 150 400 0 0 0 3,0440,12  0,0040,00 89,77 Flavonoid (mg/g) DKV (mm) IC,, (ng/ml)
16 750150 400 0 0 0 21002 1850+150 8796 X.: nhiét do (°C) 60 75 %

- nhiét dg
17 75150 400 0 0 0 139:001 2050050 8697
X : thoi gian (phut) 95 150 95

18 750150 400 0 0 0 225:007 20505350 103,90 :
19¢ 75 150 400 0 0 0 2724002 21,00£3,00 97,38 X,: thé tich (ml) 300 600 500
20 75150 400 0 0 0 200:000 1500000 7387

Ghi cha: () thi nghiém dugc tién hanh tai diém sao; () thi nghiém dugc
tién hanh tai diém tam. Khang khuan: cao chiét c6 néng do 100 mg/ml
trén chiing P. aeruginosa.

Sau khi khao sat cac diéu kién chiét xudt dugc thiét
ké trén phan mém Design-Expert 11.0 va tién hanh thuc
nghiém thu dugc két qua nhu bang 3. Tir két qua bang 3 ¢
duogc phuong trinh hdi quy twong thich vai thye nghiém cho
ham luong flavonoid toan phan (1), hoat tinh khang khuan
(2) va khang viém (3) c6 dang:
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Tir két qua hinh 2 va 4A cho thy, ham luong flavonoid
toan phan c6 xu huéng giam gia tri khi yéu td nhiét do chiét
X, va thoi gian chiét X, thay d6i. Poi véi yeu t6 thé tich
dung mdi X, thi ham luorng flavonoid toan phan thé hién xu
hudng tang trong ving khao sat. Tir két qua hinh 3B Va 4C
cho thdy, hoat tinh khang viém c6 xu huéng tang khi yéu tb
X, thay dbi trong vung khao sat. Déi vai yéu tb X, thi hoat
tlnh khang viém thé hién xu huong giam. Tur hinh 3A va 4B
cho thay, hoat tinh khang khuan khong thay doi khi cac yéu
t6 thay doi trong viing khao sat.
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Ham icng flavonod

Ham Idng flavonoid

C: Thé tich

Ham g flavonoid

C:Thetich 400

17 139 161

Hinh 2. D6 thj 3D biéu dién sy anh hudng clia 2 yéu t& dén ham
lugng flavonoid toan phan bao gom thoi gian va nhiét do (A); thé
tich va nhiét d¢ (B); thoi gian va thé tich (C).

Khang khusn (mm)

575014 49.7731

Hinh 3. D6 thi 3D biéu dién sy anh hudng clia 2 yéu t& bao gom
thoi gian va nhiét do dén hoat tinh khang khuan (A) va khang
viém (B).

Ham ang favanaid
h
Him luang fiavancid
i
Kiing thuin

ANwEtdd 8 Thiigian Achmgras

Khing thuin

Tir cac két qua phén tich, cac didu kién chiét xuat duoc
lya chon dé chiét cao chiét tiém nang tir 1a Nhau cho cac
khao sat tiép theo nhu sau: nhiét o chiét 1a 60°C; thoi gian
chiét 12 95 phut; thé tich dung mai 1a 500 ml, tirc ty 18 dugc
li¢u/dung méi 1a 1/25 (g/ml).

Ddnh gid higu qud qud trinh t6i wu héa

Dé kiém tra tinh tuong thich cua két qua phuong trinh
héi quy tir phan mém ddi véi thuc nghiém, tién hanh thuc
hién lai quy trinh chiét xuat véi diéu kién toi wu d lya chon,
thi nghiém dugc thuc hién 3 lan va két qua dugc trinh bay
0 bang 5.

Bang 5. Kiém tra do lap lai ctia mo hinh t6i uu héa.

Flavonoid

T X, (‘C) ();fm n Xm) e PKV (mm)  IC,, (ng/ml)
1 60 95 500 2,105 11,00 70,21
2 60 95 500 2,391 12,00 70,20
3 60 95 500 2,184 11,50 70,21
Trung binh 2,227+0,085 11,504£029  70,21+0,003

Sai s6 ham luong flavonoid toan phan giira két qua st
dung phén mém va thyc nghiém:

| Kq tn—Kq tt ‘
Kq tt

%A= % 100% = 122272411 16000 — 7 50,

Sai s6 hoat tinh khang khuan gitra két qua str dung phan
mém va thuc nghiém:

| Kq tn—Kq tt \
Kq tt

|11,5-14,225 |

%A=
% 14,225

x 100% = % 100% = 19,156%

Sai s6 hoat tinh khang viém gitra két qua sir dung phin
mém va thuc nghiém:

| Kq tn—Kq tt ‘
Kqtt

| 70,206 — 77,94
77,94

%A= x 100% = % 100% = 9,9%

tning viém
i
Khing viém

ANKEES 8 Thaigian

Khing kruin

Him g fivoncid

Khing viém

Hinh 4. Dy doan sy thay ddi ham lugng flavonoid toan phan (A); hoat tinh khang khudn (B) va hoat tinh khang viém (C) theo su

thay déi ctia cac yéu to.
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Tinh toan két qua sai s trung binh sau 3 1an thyc hién thi
nghiém ctia ham lugng flavonoid toan phan, hoat tinh khang
khuan va khang viém cho thdy, sai s6 thap va mé hinh ti vu
¢6 o lap lai tot.

Sau khi dua ma tran két qua vé ham luong flavonoid
toan phan, hoat tinh khang khuan va khang viém cua 20
thi nghiém thuc nghiém vao phan mém Design-Expert 11.0,
thu dugc két qua phan tich phuong sai va gia tri cac hé sd
cua mo hinh nhu bang 6 va hinh 5.

Bang 6. Phan tich phuong sai (ANOVA) anh hudng cla cac nhan

to chiét dén ham muc tiéu Y, (ham lugng flavonoid toan phan)
va Y, (hoat tinh khang viém).

Ham Ngudn Tong Bic Trung binh Gia Gia
muyc tiéu  bién thien  binh phwong  twdo  binh phwong triF  triP
X, 0,389 1 0,389 0,99 0,338
X, 0,739 1 0,739 1,88 0,193
X, 0,163 1 0,163 0,42 0,531
Y, XX, 1,620 1 1,620 4,13 0,063
XX, 3,160 1 3,160 8,05 0,014
XX, 0,007 1 0,007 0,02 0,898
Tong saisd 11,19 19
CV=30,60%, R*=0,544
X, 4,38 1 4,38 0,036 0,853
X, 375,90 1 375,90 3,050 0,100
A X, 263,11 1 263,11 2,140 0,163
Tong saisé  2614,28 19

CV=12,59%, R’=0,246

Dur doan va thire nghiém

T

2
Thure nghiém
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tiéu ham luong flavonoid toan phan véi gia tri mirc y nghia
R?=0,544 va d¢ tin cay la 74%. H¢ s6 xac dinh R (coefficient
of determination) cho biét 54,4% sy bién d6i ctia ham lugong
flavonoid toan phan 1a do anh huéng cua cac bién doc lap
nhu ham nhiét d9, thoi gian chiét va thé tich dung méi, co
45,6% su thay di 1a do cac yéu t6 khong xac dinh dugc gay
ra (sai s6 ngau nhién). Bén canh d6, hé s6 bién thién CV
(coefficient of variation) cao ching t6 rang céac thi nghiém
duogc thuc hién chinh xac va do lap lai thép. Gia tri p cua
kiém dinh sy khong twong thich ctia mo hinh 14 0,393, 16n
hon 0,05. Nhu vy, su khac biét gitta du doan cua phén mém
va thuc nghiém khong c6 ¥ nghia thong ké véi p>0,05. Do
d6, m6 hinh hoi quy trén tuong thich voi thue nghiém.

Doi v6i ham muc tiéu Y ;: két qua cho thay, céc bién don
X, X,, X, khong c6 anh huong dang ké dén ham muc tiéu
(p>0 05) nén khong dugc git lai dé phan tich t6i wu sau
nay. Két qua phan tich cho thay, cac yéu tb tuong tic véi
ham muc ti€u hoat tinh khang viém véi gia tri mic y nghia
R2=0,246 va do tin cay 1a 49,6%. Hé s6 xac dinh R cho biét
24.,6% su bién d6i cua hoat tinh khang viém 1a do anh hudng
ctia cac bién doc 1ap nhu ham nhiét do, thoi gian chiét va thé
tich dung méi, c¢6 75,4% su thay doi 1a do cac yéu t6 khong
xéc dinh duoc gay ra (sai s6 ngdu nhién). Bén canh d6, hé sb
bién thién CV cao ching to réng cac thi nghiém dugc thuc
hién chinh xac va d6 lap lai thép. Gia tri p cua kiém dinh
su khong tuong thich ciia mo hinh 1a 0,422, 16n hon 0,05.
Nhu vay, su khac biét gitta dy doan cia phén mém va thuc

Du doan va thuc nghiém

" (B)

1o

Wk

HEF

Dhr dodn

[s]
Thure nghiém

Hinh 5. So sanh ham lugng flavonoid toan phan (A) va hoat tinh khang viém (B) tir thuc nghiém va tif mé hinh dugc xay dung.

Dbi v6i ham muc tiéu Y , két qua ch9 thfiy, cac bién don
X, X,, X, khong ¢6 anh huong dang ké dén ham muc tiéu
(p>0 05) nhung twong tac bac hai (X X,) cua bién nay co
anh hu’orng dang ké nén bién X, X, duorc giit lai dé phan
tich t6i wu. Riéng bién don X, khong c6 anh huong dang
ké nén khong duoc giir lai phan tich t6i uu sau nay. Két
quéa phan tich cho thay, cac yéu tb tuong tic véi ham muc
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nghiém khong c¢6 y nghia thong ké vaéi p>0,05. Do d6, mo
hinh hoi quy trén tuong thich véi thuc nghiém.

Nghién ctru da xay du'ng duoc mo hinh toan hoc mo ta
anh huéng cua 3 nhan t& chiét (nhiét do, thoi gian, ty. 1é
duoc lidu/dung moi) dén ham lugng flavonoid toan phan,

2]
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hoat tinh khang khuan va khéng viém tir 14 Nhau. Két hop
gitta phuong phap truyen thong va su hd tro ciia phan mém
thu dugc cac gia tri toi wu dé chiét cao 14 Nhau nhu sau:
dung moi chiét ethanol 70%, nhiét do chiét 60°C, thoi gian
chiét 95 phut va ty 1¢ duoc liéu/dung méi 1/25 (g/ml). Cao
chiét tai diéu kién chiét nay c6 ham lugng flavonoid toan
phan 1a 2,227 mg RU/g chét kho, thé hién hoat tinh khang
khuan véi DKV khang khuén 1a 11,5 mm & noéng d6 100
mg/ml dbi v&i chung P. aeruginosa, hoat tinh khang viém
voi gia tri IC 14 70,21 pg/ml. Tu két qué nghién ctu cho
thay, viéc ap dung phuong phéap truyén théng véi sy hd trg
ctia phan mém théng minh trong quy trinh chiét xuit gitp
giam chi phi, céng stc va rat ngan thoi gian nghién ctu.
Day 14 bude dau thanh cong dé tao ra cao chiét tiém nang tir
14 Nhau cho cac nghién ctu va ing dung.
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