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Title: Optimization of the extraction trinh ly trich cao chiét Hodn ngoc dé cé sw hé tro ciia song siéu
process of Strobilanthes schomburgkii am dwoc t6i wu véi ethyl acetate sau 3 lan chiét, 1y 1é dung
extract towards anti-inflammatory méi/nguyén liéu ¢ mirc 21,25 mL/g trong 15,99 phut, tai nhiét dé
activity 52,69°C. Véi cc diéu kién ly trich trén, cao chiét thu dwoc ¢6 gid

tri thue nghiém ICsg la 226,18 ug/mL, phu hop voi gia tri ICsp dwoc

Author(s): Vo Thanh Khang, Nguyen du dodn tir mé hinh la 227,93 ug/mL.

Quoc Chau Thanh®, Ta Thanh Hong,

Nguyen Huu Khiem and Dang Huynh Tir khod: Box-Behnken, Hoan ngoc do, khang viém, ly trich, t6i wu
Giao hoa
Affiliation(s): Can Tho University ABSTRACT

Response surface methodology (RSM) according to the Box-
Behnken design was applied to find the optimal conditions for the
extraction process of Strobilanthes schomburgkii extract with anti-
inflammatory activity. The factors were evaluated based on their
activity with nitric oxide (NO°) radical-scavenging, a signal
associated with pro-inflammatory factors. The results showed that
the ultrasound-assisted extraction process of Hoan Ngoc red
extract was optimized with ethyl acetate after three times
extraction, with the solvent-to-material ratio at 21.25 mL/g for
15.99 minutes at 52.69°C. Regarding the above extraction
conditions, the obtained extract has an experimental I1Csg value of
226.18ug/mlL, consistent with the ICsy value predicted from the
RSM model of 227.93 ug/mL.

Keywords:  Anti-inflammatory, Box-Behnken, extraction,
optimization, Strobilanthes schomburgkii
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1. GIOI THIEU

Viém dugc kiém soat boi sy hién dién ctia mot
nhom chét trung gian hoéa hoc, mdi chét c6 mot vai
trod cu thé & mot s6 giai doan xac dinh cua phan tmg
viém. Cac chit trung gian nay c6 thé 1a ngoai sinh,
do vi khuan xa4m nhdp hoic cac chit kich tng hoa
hoc, hoac co nguén géc ndi sinh. Pac biét, cac
nghién ctru gan day chi ra vai tro thiét yéu cia NO",
la mot tin hi¢u quan trong trong qua trinh hoat hoa
cac cytokine tién viém, lién quan dén co ché bénh
sinh cua qua trinh viém (Sharma et al., 2007;
Zamora et al., 2000; Bath et al., 2021). O diéu kién
sinh 1y binh thuong, NO" giit vai tro diéu hoa cac tac
nhan gy viém, gidn mach trong hé tudn hoan mau,
12 mot chét dan truyén than kinh tham gia vao cac
hoat dong cta hé than kinh. Mt khac, sy mét can
bang noi sinh do qua trinh san sinh qua mirc caa NO*
dugc xem la chit trung gian din dén qu4 trinh viém
(Sharma et al., 2007). Bén canh d6, NO* con c6 mbi
lién quan mat thiét dén cac co ché bénh sinh cuia ung
thu, dot quy, thoai hoa than kinh va mot s6 bénh ly
nguy hiém khac (Visavadiya et al., 2012). Do do,
viéc danh gia kha nang trc ché ddi voi NO* hodc cac
gbc tu do khac & dang noi sinh cho thiy tiém ning
thir nghiém cua céac hop chit d6i voi qua trinh kich
thich hé mién dich dap tng, tc ché véi cac yéu tb
trung gian trong qua trinh viém cling nhu cac bénh
c6 lién quan. Hoan ngoc ddé (Strobilanthes
schomburgkii) dwoc dung nhu mot bai thudc dan
gian hd trg diéu tri nhiéu bénh khac nhau, dic biét
1a cac bénh 1y c6 lién quan dén viém. Céc tai ligu
khoa hoc lién quan dén thanh phé“m hoda hoc va hoat
tinh khang viém ctia Hoan ngoc d6 con han ché. Vi
vay, nghién ctru tap trung danh gid kha nang khang
viém tiém ning cua loai cdy nay. Tuy nhién, thanh
phan céac hoat chét khang viém lai chiu anh huong
nhiéu boi ngudn nguyén lidu, phuong phap va diéu
kién ly trich. Viéc xac dinh diéu kién ly trich, t&i wu
hoa ham luong cac hoat chat khang viém gop phan
nang cao hiéu qua str dung dugc liéu dung muc dich,
lam co s6 cho cac nghién ciru tiép theo. Qua do, cac
diéu kién chinh anh hudng truc tiép dén qua trinh ly
trich bao gdbm: s6 1an chiét, dung méi, nhiét do, thoi
gian, ty 1¢ dung moéi/nguyén li¢u. Vi vay, mot ky
thuat dugc ap dung dé khao sat cac yéu to don dnh
huéng dén qua trinh ly trich duoc st dung pho bién
1a phuong phap bé mit dap g (Response Surface
Methodology, RSM). Phuong phap dugc moé hinh
hoa qua trinh tir cac bién doc 1ap anh hudng tryc tiép
da duoc xu ly thong ké, xdy dung hoan chinh cac
diéu kién toi wu cho qua trinh ly trich (Sarfarazi et
al., 2015). Trong d6, Box-Behnken 1a mdt trong
nhitng md hinh duoc st dung phd bién bai tinh hiéu
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qua, thuong duoc ap dung cho cac quy trinh ly trich
cac nhom hop chat tir thuc vat (Sheng et al., 2013).

Chinh vi vy, mot quy trinh t6i wu hoa cac didu
kién ly trich cao chiét chira cac hop chit khang viém
tir Hoan ngoc do6 bang ky thuat chiét két hop song
siéu am, st dung phwong phap bé mat dap tmg
(RSM) theo mé hinh Box-Behnken dwoc dé xuat
trong nghién ciru nay. Két qua nghién ctru budc dau
danh gia tiém ning khang viém cia cic hop chat
duoc ly trich tir cao chiét Hoan ngoc do, lam co s&
cho cac nghién ctru theo dinh huéng khang viém tiép
theo.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chit va thudc thir

Hoa chédt sir dung gom: Dimethyl sulfoxide
(Merck, M¥), Phosphomolybdic acid (PMA, Sigma
Aldrich, buc); Griess-reagent (FUJIFILM-Wako,
Nhat Ban), Sodium nitroprusside (Merck, MyY),
Sodium nitrite (Xilong, Trung Qudc). Dung méi hitu
co gém: n-hexan (Hex), ethyl acetate (EA),
methanol (Me), ethanol (Chemsol, Viét Nam).

2.2. Nguyén li¢u

Hoan ngoc d6 duogc tk}u hai tai x4 Dong Hoa,
huyén Chau Thanh, tinh Tién Giang, Viét Nam. Mau
duoc dinh danh va luu trir tai Bo

moén Sinh hoc, Khoa Khoa hoc Tu nhién,
Truong Pai hoc Cén Tho. Nguyén li¢u tuoi dugce xtir
ly, sau d6 sdy kho & nhiét do 55°C. Sau khi sdy kho,
nguyén liéu khé duge nghién nhuyén va bao quan &
nhiét do duédi 4°C. Po 4m duoc lidu duge xéac dinh
véi két qua 1 5,28% + 0,52 theo huéng dan cla
Dugc dién V (BO Y té, 2017).

2.3. Hoat dong trung hoa gbc tw do nitric

oxide (NO°)

Hon hop phan tng theo ty 1& 1:1 bao gdm cao
chiét Hoan ngoc do vdi cac nong do khac nhau va
sodium nitroprusside 5 mM. Hon hop trén duogc U
dudi anh sang trong 30 phut. Lugng NO® sinh ra
dugc xac dinh dya trén phirc mau bang thude thir
Griess. Do hap thy quang dugc xac dinh 6 bude song
540 nm va duong chuan dugc xay dung dua trén day
ndng do cua sodium nitrite. Kha ning trung hoa goc
t do NO* dugc danh gid bai gia tri ICs, nong do
cao chiét tic ché 50% goc tw do NO". Cac két qua so
sanh véi curcumin, mot ddi chimg duong (Mahmud
et al., 2017; Das et al., 2019).
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2.4. Thiét ké thye nghi¢m theo mé hinh Box-
Behnken

2.4.1. Khao sat anh huong cua dung moi dén
qua trinh ly trich cac hop chat khang
viém cua cao chiét Hoan ngoc do

Bo6t Hoan ngoc do duogc ly trich vai nhiéu loai
dung moi khac nhau (n-hexan, ethyl acetate,
methanol, ethanol). O mdi nghiém thirc s& dong nhat
vé tit ca cac yéu td ly trich. Panh gi dua trén kha
ning khang viém cua cao chiét thong qua phwong
phap trung hoa gde tu do nitric oxide (NO*) & muc
2.3.

2.4.2. Khdo sat anh hwong cia sé lan ly trich

dén hoat tinh khéng viém cia cao chiét
Hoan ngoc do

B6t Hoan ngoc do dugc ly trich véi dung moi
phii hop nhét. S6 1an ly trich & mdi nghiém thirc
dugc thay d6i nhung van cb dinh cac yéu té khac.
Viéc danh gia thong qua két qua sic ky 16p mong
hién hinh bang thudc thir PMA (phosphomolybdic
acid).

2.4.3. Khdo sat anh huéng ciia cdc yéu té don

va thiét ké mé hinh Box-Behnken

Nguyén liéu duoc ly trich va két hop song siéu
am, tan s 40 kHz (Elmasonic S100H, Elma, Brrc).
Dung méi va s6 1an chiét duoc su dung dya trén két
qua tdi uu nhét & cac khao sat anh huong cua dung
mdi va s6 lan chiét. Cac yéu té don anh huong duoc
khao sat 1an luot: ty 1¢ dung moi/nguyén liéu, thoi
gian va nhiét d¢ chiét xut lan luot dugc thay doi dé
tim ra diu kién t6i wu nhit trong timg yéu t6. Dich
chiét dugc loc, ¢o dic dudi ap suit 150-200 mbar tai
50°C, bang hé théng c6 quay chan khong Buchi
R300 va dong kho bing may dong kho Fistek,
model: BFD4.5/-50. Cao chiét trén dugc danh gia
hoat tinh khang viém dya trén hoat dong trung hoa
gbe tw do NO".

Cac diéu kién cu thé dugc ma héa dua vao ph?m
mém Design Expert 12.0. Cac diém trung tim duoc
lua chon dua trén cac két qua khao sat anh hudng
clia cac yéu té don. Panh gia dua trén gia tri ICso
ctia hoat dong trung hoa goc ty do NO* (Thanh va
ctv., 2020; Zulkifli et al., 2020; Anh va ctv., 2022).

2.5. Xirly va phan tich dir liéu
Céc thi nghiém trén duoc 1ap lai 3 lan. Két qua

duge xir Iy phan tich thong ké bang phuong phap
ANOVA trén phan mém GraphPad Prism 8.0.1.
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3. KET QUA VA THAO LUAN

3.1. Két qua khio sat anh hwéng cia dung
méi ly trich dén hoat tinh khang viém
ciia cao chiet Hoan ngoc do

Dung mdi 1a mot trong céc diéu kién tién quyét
anh huong dén qua trinh ly trich va hoat tinh ctia cao
chiét. Khao st 4 loai dung méi ly trich khac nhau
dua trén su khac biét vé do phén cuc cho théy hoat
tinh cao nhat dwoc ghi nhan & dung méi ethyl acetate
(46 phan cuc: 4,4; hang s6 dién moi: 6,0) va thip
nhit & dung méi hexane (d6 phan cyc: 0; hing sd
dién moi: 1,89). Trong khi d6, cao chiét dugc ly
trich béng ethanol va methanol c¢6 d§ phan cuc cao
(1§n lwot d6 phan cuc: 4,3 va 5,1; hz"mg s6 dién moi:
24,3 va 32,4), chira nhiéu hop chit phenolic, saponin
phéan cuc khac nhau (Tang va ctv., 2020). Tuy nhién,
két qua cho thiy hoat tinh dbi voi hoat dong trung
hoa gbc ty do NO' thip hon so véi ethyl acetate
(Hinh 1). Do d6, hoat dong trung hoa géc tw do NO*
& cao chiét ethyl acetate t6t hon ¢ methanol va
ethanol ¢6 thé duge giai thich do su hién dién cua
c4c hop chét flavonoid thé hién hoat tinh, dong thoi
s6 Iwong 16n cac hop chét dugc ly trich c¢6 hoat tinh
va khong c6 hoat tinh ddi véi methanol hay ethanol
anh huong dén ndng do thir nghiém (Widyawati et al.,
2014). Mat khac, su chon loc cac hop chit ¢6 hoat
tinh theo do phan cuc giam dan duogc thé hién & két
qua khao sat d6i véi dung moi ethyl acetate va
hexane. Dleu nay cling tuong ddng véi nghién ciru
trude dy vé hoat dong bat gdc tur do NO® cho thiy
hoat tinh t6t nhit dugc ghi nhan véi dung moi chiét
la ethyl acetate so vdi cac dung moi phan cuc khac,
dac biét 1a methanol (Nazir et al., 2018). Vi vay,
ethyl acetate 12 dung méi pht hop nhét cho qué trinh
ly trich cao chiét theo huéng khang viém.

il
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Hinh 1. Anh huéng ciia dung mdi ly trich dénr
hoat dong trung hoa goc tw do NO’ ciia cao chiét
Hoan ngoc doé

&
2
1
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3
]

Ghi chit: Cdc yéu t6 ly trich c6 dinh bao gom: khoi lwong
nguyén liéu la 10 g, s6 lan ly trich la 1 lan, ti 16 dung
moi/mguyén liéu la 10:1 mL/g tai nhié¢t do la 30°C, thoi
gian la 15 phit. Céc két qua dige biéu dién dwdi dang
trung binh £ SD (n = 3) , cdc dau “** thé hién sw khdc
biét ¢6 ¥ nghia thong ké 5% (**** p<0,001), n.s: khéng
khac biét.
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3.2. Két qua khao sat anh hwéng cia sé lan khdi lwong cao chiét thu dugc. Bén canh do, két qua
ly trich dén hoat tinh khang viém cia phén tich TLC ciing thé hién truc quan vé su hién
cao chiet Hoan ngoc dé dién cua cac nhom hgp chat khac nhau va ham lugng

ctia ching sau mdi lan ly trich (Thanh va ctv., 2022).

80 lan ly trich 1a mét trong nhimg yeu to can Do d6, 3 lan ly trich dugc chon dé khao sat cac yéu

kh.§0 saf .nh.am tf)l u h9a. quy tr1n¥1 ly trich, gam t6 tiép theo nhung van dam bao hiéu suat ly trich va
thiéu thoi gian va chi phi ti€u hao ctia dung méi. S6 A 2.
A . . - A A " tiet kiém dung moi.
lan ly trich dugc danh gia dya trén so lugng cao chiét
thu dugc ¢ cac lan ly trich doc 1ap. Mat khac, két W
qua TLC ciling dugc khao sat dua trén d6 dam, nhat
cua cac vet twong (mg v6i ham luong cac hop chat
chinh xuat hién trong cao chi¢t & cac hé dung moi
khéc nhau. Két qua cho thay khoi lugng cao chiét
thu duo’c’r.lhlreu Ehat 6 !an l'yA trich thu’ phaE .la 78,2 | o P
mg, so v&i cac lan ly trich ti€p theo véi khoi lugng

giam dén (Bang 1). Tai lan ly trich thir 4 va 5, khoi HEcEASE A0 e

luong cao chi€t khac bi¢t khong c6 y nghia thong ké. Hinh 2. Anh hwéng ciia s6 1dn ly trich dén hoat
Mit khéc, ket qua TLC chi ra sy khac biét ve ham dong trung hoa goc tw do NO' ciia cao chiét
lugng cac hop chat sau moi lan ly trich (Hinh 2). Hoan ngoc d6

Diéu nay giai thich cho su giam dan twong g cta
Bang 1. Khoi lwong ciia cao chiét Hoan ngoc dé sau méi lan ly trich

S6 1an 1 2 3 4 5
Khbi lwgng (mg) 78,2:40,5  33.4%40,7  21,8°t0,4 8,2940,3 7,1440.8

Ghi chit: Cdc yéu t6 ly trich 6 dinh bao gom: khéi lwong nguyén lidu la 10 g, dung moi ly trich la ethyl acetate 100%
(v/v), ti I¢ dung moi/nguyén liéu la 10:1 mL/g tai 30°C, thoi gian la 15 phiit. Cdc ket qua dugc biéu dién dudi dang trung
binh + 8D (n = 3); cdc chir cai khdac nhau thé hién khac biét co y nghia thong ké 5%.

3.3. Két qua khio sat anh hwéng cia cic yéu 600 =
to don

Ty 1é dung mdi/nguyén liéu anh huong truc tiép = -
dén qua trinh ly trich ciing nhu hoat tinh cua cao “
chiét. Cu thé, két qua cho thay gia tri ICs ciia hoat
dong trung hoa gbe tyr do NO" giam dan khi ting dan
ty 1¢ dung méi/nguyén li€u. Tai ty 1€ 20:1 mL/g cho 200 =
két qua hoat tinh 1a t6t nhat véi gia tri ICs =
389,56%6,43 pg/mL (Hinh 3). Két qua nay c6 thé
giai thich do su chénh 1€ch gitra néng d6 chét tan va 0 T
dung mdi trong ciing mot khdi lvong miu nhét dinh, e e
anh huéng dén qué trinh truyén khdi theo pha rin ,
vao pha 1ong dé dat trang thai can bang, tir 6 lam Hinh 3. Anh huéng cia ty 1¢ dung moi/nguyén
tang ham luong cac chét dugc ly trich (Samuagam li¢u dén hoat dong trung hoa goc tu do NO' ciia
et al., 2013). Tuy nhién, khi ting dan ty 1& dung cao chiet Hoan ngoc do6
mdi/nguyén liéu tir 25:1 dén 30:1, gia tri ICso tang Ghi chii: Cdc yéu té ly trich co dinh bao gom. khéi heong
dan dong nghia vdi sy giam dan coa hoat tinh. Piéu nguyén liéu la 10 g, dung moi ly trich la ethyl acetate
nay co thé do su chénh 1éch gitta ham lugng cac hop 100% (v/v), nhiét do la 30°C, 3 lan ly trich, thoi gian la
chat c6 hoat tinh manh va yéu duoc ly trich khi ting 15 phiit. Cdc két qua dwoc biéu dien dudi dang trung binh
dan thé tich cua dung moi, dan dén gia tri ICso tang. £58D (n = 3), cacdau "*" thé hién su khac biét cd y nghia
Do dé, 20:1 a ty 1¢ dung méi/nguyén lidu thich hop ~ hong ke 3% (***%, p=<0.001).
cho qua trinh khao sat tiép theo. Nhiét d6 ly trich anh huong 16n dén hoat tinh cta

cao chiét Hoan ngoc d6 do lam ting kha ning
khuéch tan, su chuyén dong va cham cua cac phan
tu trong dung moi va kha nang hoa tan cua cac hop
chat khi nhiét d¢ ting dan véi sy hd trg ctia song

I (pg/mL)
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siéu am. Dong thoi nhiét d6 ciing thuc ddy sy pha
v& mang té bao, tang cudng kha nang tham thau cua
dung méi. Cu thé, khi ting nhiét do tir 30°C dén
50°C, hoat tinh ting dan tuong tng véi gia tri ICso
giam dan (Hinh 4). Gia tri ICs thap nhét tai nhiét do
50°C (ICso = 242,75%4,00 pg/mL). Tuy nhién, khi
nhiét d6 tang dén 60°C va 70°C, hoat tinh giam dan
tuong Ung v6i gia tri ICso ting dan, didu nay dugc
giai thich do su phan hily ctia céc hop chét ¢ hoat
tinh ¢ nhi€t d¢ cao (Silva et al., 2007). Vi | vay, nhiét
d6 50°C dugc chon dé khao sat cac yéu 6 tiép theo.

500 =—
eren
e

400 -

300 —

IC5;(ug/mL)

200 =

100 =

T T T T
40 50 60
Nhiét 4§ ly trich (°C)

1
30

Hinh 4. Anh huéng ciia nhiét d9 ly trich dén
hoat djng trung hoa goc tu do NO’ ciia cao chiét
Hoan ngoc dé

Ghi chit: Cdc yéu t6 ly trich ¢6 dinh bao gom: khoi lwong
nguyén liéu la 10 g, dung moi ly trich la ethyl acetate
100% (v/v), 3 lan ly trich, ti I¢ dung moi/nguyen ligu la
20:1 mL/g, théi gian la 15 phit. Cac két qua dwgc biéu
dién diwéi dang trung binh = SD (n = 3), cdc dau “** thé
hién su khdc biét ¢6 Y nghia thong ké 5% (****, p<0,001).

600 =

400 -

1C5p(pg/mL)

200 -

0 T T T T
510 15 20 25 30

Thai gian ly trich (phit)

Hinh 5. Anh huéng cua thoi gian ly trich dén’
hoat dong trung hoa goc tw do NO’ ciia cao chiét
Hoan ngoc dé

Ghi chii: Cdc yéu t6 ly trich ¢6 dinh bao gom: khéi lwong
nguyén liéu la 10 g, dung moi ly trich la ethyl acetate
100% (v/v), 3 lan ly trich, ti I¢ dung méi/mguyén liéu la
20:1 mL/g tai 50°C. Cdc két quda dwoc biéu dién dwdi dang
trung binh £ 8D (n = 3), cdc dau “** thé hién sw khdc biét
6 ¥ nghia thong ké 5% (****, p<0,001).
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Thoi gian 1a mot trong nhitng yéu t§ quan trong
can duoc khao sat, nham tiét kiém chi phi, dat hiéu
qua t6i da cho qué trinh ly trich. Két qua cho thiy
khi ting thoi gian tir 5 phat dén 15 phit, hoat tinh
ting dan v6i gi4 trj ICso tt nhat dat 231,13+2,26
pg/mL (Hinh 5). Thoi gian tang, qud trinh truyén
khéi dién ra gitra hai pha rin va long dya trén su
khuéch tan dé dat trang thai can bang (Thanh va ctv.,
2022). Phan 16n cac hop chét c6 hoat tinh dugc ly
trich trong giai doan nay. Tuy nhién, khi ting dan
thoi gian, ham lugng cic hop chat tang 1én di anh
hudng dén ndng do thir nghiém. Do d6, khi tang thoi
gian dén 30 phat, hoat tinh giam dan. Vi vay, 15
phut 13 thoi gian t6t nhat cho qua trinh khao sat nay.

3.4. Phuong phap bé mit dap wng trén phin

mém Design Expert 12.0 theo mé hinh
Box-Behnken

Dua theo cac yéu té anh huong dén qué trinh ly
trich cac hop chat c6 hoat tinh khang viém tir Hoan
ngoc do bang phuong phap ly trich c¢6 sy hd trg cia
song siéu am, phuong phap bé mit dap tmg dugc
thiét ké theo md hinh Box-Behnken véi ba bién A,
B, C lan luot tuong tmg véi cac yéu t6 nhu ty 16 dung
moi/nguyen liéu, nhi€t do ly trich, thoi gian ly trich.
Ba bién gia tri xoay quanh diém trung tdm co dinh
cua cac yéu td don dugc sir dung dé xay dung quy
trinh t6i wu hoa. Két qua ICso thuc nghiém dua trén
cac nghiém thirc dugc dé xuat boi phan mém Design
Expert 12.0 (Bang 2). Trong d6, gia tri ICso thap
nhat va cao nhat lan luot & nghiém thirc 14 va 3, lan
luot 1a 222,14+3,76 (ug/mL) va 340,91+10,79
(ng/mL). Nhan thay gia tri ICs cua hoat dong trung
hoa gbe tu do NO' thp tap trung & 5 nghiém thuc
trung tam (nghiém thirc 13 - 17) véi A: 20 mL/g, B
50°C, C: 15 phut, khac biét c6 y nghia théng ké
(p<0,05) so véi cac nghi¢m thirc con lai.

Phan mém Design Expert 12.0 cho két qua phan
tich ANOVA dugc sir dung dé danh gia mé hinh t6i
uvu hoa (Bang 3). Sy khong phu hop (Lack of fit=
0,9178) ciia m6 hinh dy doan khong c6 y nghia
thong ké (p>0,05) dong nghia rang sai sO clia mo
hinh khong dang ké. Hé sb turong quan (R2= 0,964)
cua mo hinh du doan 16n hon 0,8. Gia tri Lack of fit
v6i p>0,05, R>>0,8 chirg t6 mo hinh c¢6 tinh &p
dung thuc té va y nghia thuc nghiém cao, ddng thoi
cling khang dinh mirc d6 dang tin cdy cua phuong
trinh hdi quy tuyén tinh du doan gia tri ICs ctia hoat
dong trung hoa gbc tw do NO (Lai et al., 2014;
Tomaz et al., 2016; Cui et al., 2019). Phuorng trinh
h01 quy co dang ham bac hai phu thudc vao cac yéu
td doc 1ap nhu ty 1¢ dung moéi/nguyén liéu, nhiét 4o
va thoi gian chiét; phy thude vao tuong tac cta hai
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yéu t6 ty 16 dung mdi/nguyén liéu voi nhiét d, gitra p<0,0001, diéu nay khang dinh mé hinh c6 sy twong
nhiét d6 vdi thoi gian chiét va ty 1€ dung moi/nguyén quan tot v4i phan tich phuong sai ¢6 y nghia thong
liéu véi thoi gian. M6 hinh c6 gid tri F 1a 115,85 va keé.

Bing 2. Két qua thwe nghiém dya trén cic nghiém thirc ciia phin mém Design Expert 12.0

. ., Cic bién doc lap ICso du doédn ICso thuc té
Nghiém thire ~

A (mL/g) B (°C) C (phut) (pug/mL) (pug/mL)

1 15 40 15 292,24 294,75*+6,28
2 25 40 15 332,72 337,81%+7,17
3 15 60 15 348,34 340,91%£10,79
4 25 60 15 252,42 247,429+4,76
5 15 50 10 338,54 338,54%¢+4,03
6 25 50 10 269,67 266,474+4,67
7 15 50 20 279,03 279,87e+4,62
8 25 50 20 292,46 290,14%h+7,28
9 20 40 10 286,56 281,372fhit5 48
10 20 60 10 316,46 319,610¢i+4,82
11 20 40 20 310,20 304,613%i+1,59
12 20 60 20 256,10 258,914%£10,50
13 20 50 15 232,63 232,369m+5.22
14 20 50 15 232,63 222,14™+3 76
15 20 50 15 232,63 228,424mmo+11,13
16 20 50 15 232,63 229,624mmepr+9 73
17 20 50 15 232,63 244 75mnopaLg 61

Ghi chi: A: Ty I¢ dung moi/nguyén liéu (mL/g), B: Nhiét do (°C), C: Thoi gian (phiit). Cdc chit cdi khdc nhau trong ciing
mot cOt thé hién sw khdc biét ¢ ¥ nghia thong ké 5%

Phuong phap phan tich héi quy cac s6 liéu thyc nghiém xung quanh gia tri trung tim duoc xac dinh
nghiém ciia phan mém Design Expert 12.0 dé xuat & cac nghiém thirc don, giit ¢ dinh bién con lai ¢
v6i 17 nghiém thire (mdi nghiém thirc lap lai 3 lan gia tri trung tdm cua n6. Nhitng twong tac cla cac
doc 1ap véi nhau) xoay quanh mé hinh Box- yéu t6 don 1¢ véi nhau phan 4nh rd hon nhing anh
Behnken) cho két qua mé hinh da thirc béc hai du huéng cua chiing dén kha niang khang viém cua cao
doan gia tri ICso cua hoat dong trung hoa goc tu do chiét Hoan ngoc do. Hinh 6 1a mo hinh twong tac
NO* dya trén mdi quan hé cia cac yéu té khao sat gitra ty 1€ dung moi/nguyén li¢u va thoi gian, gia tri
nhu sau: ICso cua hoat dong trung hoa géc tr do NO* dat cuc

ICso = 1313,85872 — 42,13663A — 16,26484B — tiéu khi cac gia tri ty 1€ dung m01/nguyen liéu trong
26,21554C — 0,682688AB + 0,823353AC — khoang 19-21 mL/g, thoi gian chiét khoang 15 phut.
0,419660BC + 1,52788A2 + 0,355674B2 + Biéu hién twong tw cling xuét hién & hai biéu d6 con
0,963991C2 lai khi cac yéu t6 don dat dén khoang gia tri

trung tam.

Biéu d6 bé mit phan tmg ciia mo hinh khao sat
tuong tac cia hai bien khac nhau, trong pham vi thuc
Bang 3. Phan tich ANOVA ciia cac yéu to dwa trén két qua thwe nghiém

Source Sum of df Mean F-value p-value
Squares Square
Block 138,23 2 69,11
Model 78462,33 9 8718,04 115,85 <0,0001 significant
A-Tyledung 4973 1 472273 62,76 <0,0001
moi/ nguyén li¢u
B- Nhiét do 1001,86 1 1001,86 13,31 0,0008
C-Thoi gian 1969,40 1 1969,40 26,17 0,0015
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Source Sum of df Mean F-value p-value
Squares Square
AB 13981,88 1 13981,88 185,80 <0,0001
AC 5084,33 1 5084,33 67,56 <0,0001
BC 5283,43 1 5283,43 70,21 <0,0001
A? 18429,58 1 18429,58 244,90 <0,0001
B? 15979.,45 1 15979,45 212,34 <0,0001
C? 7336,42 1 7336,42 97,49 <0,0001
Residual 2934,84 39 75,25
Lack of Fit 1593,69 27 59,03 0,5281 0,9178  not significant
Pure Error 1341,15 12 111,76

Cor Total 81535,40 50  R2=0,964 R? Aq;=0,956 ? pre = 0,942

50 gl

I
3 T g el gy b el

€50 (ug/mk)

€ Thes gian (phay
€ Thl gian (phast)
8 Nht do 1C)

& N 88 0O ACTi 1 duing mai/ nguydn lidu (mi/g) AT 1§ dung méi/ qu‘.n eu (misg
Hinh 6. Be mat dap @ng cia hoat dong trung hoa goc tw do NO’ ctia cao chieét Hoan ngoc dé

Ghi chu: 1: Mo hinh twong tac giita Yéu té nhiét d va yéu té thoi gian; 2: Mo hinh twong tac giita Yéu t6 ty 1é dung
méi/nguyén liéu va yéu 16 thoi gian; 3: M6 hinh twong tdc giita yéu t6 nhiét do va yéu t6 ty 1é dung méi/nguyén liéu

A I U I S N

15 25 40 60

AT & dung m8i/ nguyén lidu = 21,254 BNhiét do = 52,6909

|| L

10 20 216999 353,361

C:Thdi gian = 15.9866 ICS0 = 227932

Hinh 7. Ham ky vong va diéu kién ly trich t6i wu cic hop chit khang viém tir Hoan ngoc do

Dua trén cac két, qua phan tich trén, phuong an Design Expert 12.0 dé& xuit la A: ty 1¢ dung
tot nh@t de chie‘:-t xuat cao chiét co hoat tinI} khé‘ng mdi/nguyén licu = 21,25 mL/g, B: nhiét do=
viém t0i uu nhat tr Hoan ngoc do dugc phan mém 52,69°C, C: thoi gian= 15,99 phut, vai gia tri ICsg
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cua hoat dong trung hoa géc tur do NO*® dugc du doan
12 227,93 pug/mL; trong khi d6 két qua thuc nghiém
14 226,18 £5,58 pg/mL (khong khéc biét c6 y nghia
thong ké 5%) (Hinh 7). Mat khéc, voi phuong phap
ngam dam, mot phwong phap thuong quy duge sir
dung ly trich duogc li€u, nghién ctru da danh gia so
bd hoat tinh khang viém dua trén hoat ddng bat géc
tw do NO" cua cac loai cao chiét methanol Hoan
ngoc do (ICs50=440,72+£12,09 pg/mL), cao ethanol
Hoan ngoc d6 (ICs50=452,94+4,04 pg/mL), cao ethyl
acetate Hoan ngoc do (ICs50=328,46+7,99 pg/mL).
Két qua nay cho thfiy, hoat tinh cua cao chiét duoc
t6i wu v6i quy trinh thuc nghiém sir dung phwong
phap ly trich c6 h tro song siéu 4m c6 hoat tinh tot
hon. Vi vay, quy trinh dugc xay dung thich hop ung
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