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TOM TAT

Géo vang (Nauclea orientalis L.) Ia loai cay ban dja c6 nhiéu dugc tinh gié tri, dc biét trong vo than chtra nhiéu
alkaloid, 1a hop chét sinh hoc véi nhiéu hoat tinh hitu dung. Nghién ciru ndy xac dinh gia tri caa cac yéu t6 anh
huéng dén ham lwong alkaloid tach chiét va tdi wu hoa bang phuong phap dap tng bé mat RSM (Response
Surface Methodology) vai thiét ké Box-Behnken Design (BBD). Két qua thu nhan dugc trén vo than Géo vang
Véi sy hd trg ciia enzyme pectinase (ndng d6 8 U/mL) la ty 1é nguyén liéu: dung mdi 1:20,96 g/mL, nhiét do tach
chiét 72,12 °C va thoi gian tach chiét 81,82 phdt, dat ham lwong alkaloid cao nhit 1a 74,25 + 0,04 (mg AE/g cao
chiét). Cao chiét phan doan ethyl acetate dva theo kha ning bat géc tw do DPPH (2,2-Diphenyl-1-picrylhydrazyl)
cho hoat tinh khang oxy héa tét nhat véi gia tri 1Cs, 12 36,79 + 1,17 pg/mL, thip hon vitamin C 1,91 1an. Hoat
tinh gay doc té bao ung thu gan HepG2 cua cao chiét & ndng do 900 pg/mL cho ty 1& tc ché cao nhét la 39,94%
thuc hién theo phuong phap MTT (3 — [4,5 - dimethylthiazol - 2 — yI] - 2,5 - diphenyl tetrazolium bromide). Nho
tac dung sinh hoc cua chiét xuét alkaloid tir vo than qua khao sat hoat tinh in vitro, Gao vang Ninh Binh dap ting
tiém nang phat trién nguon dugc liéu quy trong y hoc tuong lai.

Tir khoa: Alkaloid, enzyme hd trg, Géo vang, gay doc té bao, khang oxy hoa.

PAT VAN BE

Cay Gao vang (Nauclea orientalis L.) thudéc ho Rubiaceae, mét loai cay gd I&n nhanh, moc hoang & nhirng ving
4m thap, ven sbng sudi, dwoc tim thdy nhiéu tai tinh Ninh Binh va rai rac & mién Tay nam bd, 1a dwoc ligu quy
cta Viét Nam. M6t sb bo phan cta cay Gao vang nhw 14, than va ré dwoc dung lam thuéc chira bénh. Trén thé
gi¢i, G&o vang phan bb twong dbi han hep & vung Nam A, Béong Nam A, New Guinea va Australia. Theo két qua
phan tich héa sinh, nhiéu hop chét thuc vat quan trong da dwoc thu nhan trén chi Gao (Nauclea) nhw phenolic,
alkaloid, triterpene, steroid, saponin va tannin (Putri et al., 2019; Liu et al., 2022). Nghién ctru trwédc day da cho
thdy cac hoat tinh sinh hoc ti&m nang cla chi Gao la tac dung loai bé cac gbc tw do (Raghavamma et al., 2011;
Ayeleso et al., 2014), ¢ ché t& bao ung thw ting trwéng (Sichaem et al., 2010; Wang et al., 2015), khang viém
(Liu et al., 2017; Wang et al., 2018), khang khuan (He et al., 2012; Xu et al., 2018), khéang virus (Liu et al., 2019;
Mai et al., 2021). Riéng di véi Gé&o vang, khao sat ghi nhan ham lwong hop chét phenolic cao trong vé than cé y
nghfa twong quan dén hoat tinh khang oxy héa (Attanayaka et al., 2016). Chiét xuét tir vé than Gao vang lam
gidm stress oxy hoéa gay rdi loan chirc nang co tim (Sandamali et al., 2022). Alkaloid tach chiét tir r& G&o vang c6
tac dung chéng ngwng tap tiéu ciu & ngudi trong quéa trinh déng mau (Chaikham et al., 2017). Pang cha y 1a
indole alkaloids tr than va 14 Gao vang trc ché dang ké mét sb dong t& bao ung thw & nguwoi (Liu et al., 2019).

Trong cac chat chuyén héa thir cip dwoc biét dén & thwe vat, alkaloid chiém khodng 20% va c6 vai tro thiét yéu
trong y hoc (Kaur, Arora, 2015). V& mat didu tri, cac alkaloid d&c biét 1a chat gay mé, bao vé tim mach va chéng
viém (Heinrich et al., 2021). Alkaloid dwoc xem 1a hop chét thwe vat y nghia va hiéu qué nhét trong didu kién tri
liéu (Eze et al., 2014). Trong nhi*ng nd3m gan day, ti¥ viéc xem xét mé rong ngudn dwoc lidu, ngudi ta ngay cang
cht y dén thanh phan va hoat tinh sinh hoc ctia chi Gao. Alkaloid, hop chét thir c&p chinh duoc tim thdy trong vé
than cta G&o vang, |a thanh phan tac dong chinh dem lai nhidu gia tri dwoc ly, dwoc xac dinh trong nghién clru
nay qua cac khao sat vé t6i wu héa didu kién tach chiét. Bdng thdi, st dung enzyme hd tro gitp phé hdy thanh té
bao, tang dién tich b& mat tiép xtc cla nguyén liéu véi dung méi, tao sw tham nhap va thic day giai phéng cac
hop chét noi bao (Lubek-Nguyen et al., 2022). Nghién clru thuc hién phwong phéap t6i wu héa dap ng bé mat
RSM (Response Surface Methodology) dé thiét ké thi nghiém, sau dé phan tich théng ké va héi quy théng qua
phwong trinh mé hinh nhdm xac dinh hiéu qua diéu kién tach chiét (Said, Amin, 2015). Thém vao d6, kha nang
khang oxy héa dwoc khao sat véi cac cao chiét phan doan va hoat tinh gay doc dwoc thtr nghiém in vitro trén
dong t& bao ung thu gan HepG2.
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VAT LIEU VA PHUONG PHAP
Vat liéu

V6 than cay G&o vang ngudn géc tir tinh Ninh Binh (Viét Nam) dwoc phoi khod dat d6 4m 9,82 + 0,08%, sau dé
xay min va bao quan & 30°C. Enzyme cellulase va pectinase do cong ty Novaco Pharmaceuticals (Viét Nam)
cung cap. Cac héa chat dwoc mua tir hdng Sigma-Aldrich (Singapore).

Phwong phap nghién ciru
Thi nghiém domn yéu té vé diéu kién tach chiét alkaloid

Khao sat anh hwéng cua loai enzyme (cellulase, pectinase, cellulase + pectinase va déi chirng), ndng do enzyme
(2, 4, 6, 8, 10 U/mL), loai dung méi (ethanol, methanol, ethyl acetate, hexane, nuwéc cét), nédng dé dung mai (40,
50, 60, 70, 80%), ty |& nguyén liéu:dung méi (1:10, 1:15, 1:20, 1:25, 1:30 mg/L), thdi gian tach chiét (40, 60, 80,
100, 120 phut), nhiét do tach chiét (40, 50, 60, 70, 80 °C) dén ham Iwong alkaloid ciia vé than cay Géo vang, Cac
thi nghiém thwc hién tuan tw, bé tri theo kiéu hoan toan ng&u nhién, mdi nghiém thirc 13p lai 3 Ian.

Dinh Iwong alkaloid toan phan

Cao chiét dwoc hoa tan vao HCI 2N va loc. Hat 1 mL dung dich nay vao phé&u chiét va rira 3 1an véi 10 mL
chloroform. pH cta dung dich dwoc diéu chinh téi trung tinh véi 0,1 N NaOH. Sau d6, thém 5 mL dém phosphate
va 5 mL dung dich bromocresol green. Dung dich dém phosphate (pH=7,4) dwoc chuan bi bang cach hiéu chinh
pH cla sodium phosphate 2 M (71,6 g Na;HPO, trong 1 L nwéc cét) téi pH=4,7 bang acid citric 0,2 M (42,02 g
acid citric trong 1 L nwéc cat). HEn hop dwoc I&c va chiét 1an luot voi 1, 2, 3 va 4 mL chloroform. Sau d6, do d6
hép thu & buéc séng 470 nm. Mau trédng lam twong tw nhung khdng c6 cao chiét. Cac alkaloid phan (ng véi
bromocresol green tao thanh phirc mau vang. Po dé hap thu clia phirc ndy & budc séng 470 nm va dwa vao
duwdng chudn atropine tinh ra ham lwong alkaloid toan phan cé trong mau phan tich (Ajanal et al., 2012). Ham
lwong alkaloid tdng dwoc tinh theo mg dwong lwong atropine (mg AE)/g cao chiét. Atropine dwoc siv dung lam
chét chuén vé&i néng dd tlr 0 — 100 pg/mL.

Téi wu héa diéu kién tach chiét alkaloid bang phwong phdp RSM-BBD

Tién hanh thiét ké thi nghiém theo md hinh BBD gbém 3 bién doc lap (3 yéu t6) 1a Xi, Xz, X3 v&i X la ty I& nguyén
liéu : dung méi (theo két qua thi nghiém) (g/mL), X2 1a nhiét dé chiét (°C) va X3 |a thoi gian chiét (phat). Mbi yéu t6
dwoc nghién ctru &3 muc-1,0 va +1. M6 hinh c6 15 nghiém thtrc voi 15 t6 hop didu kién chiét xuat khac nhau
vé céac thong sb khao sat cia 3 yéu té thi nghiém. Thyc hién cac nghiém thirc, phan tich bién lwgng va twong
quan b&ng phan mém Minitab 21 v&i d6 tin cay 95% dé thiét lap md hinh thyc nghiém va du doan diéu kién tach
chiét t6i wu nhdm dat ham lwong alkaloid t6i da. Ham dap ¢ng dwoc chon 1 ham lwong alkaloid dwoc chiét xuét
tr vé than cay Géao vang (Y, mg/g cao chiét). Phan tich héi quy da bién theo phwong trinh bac hai.

Y= Bot B1Xat BaXat BaXzt P12X1Xot+ B13X1 Xzt P2sXaXst B X1+ B 22X %+ Baaxsz

(Bo: HE sb tw do; B1, B2, Bz: CAc hé sb bac 1; Bi1, Baz, Bsz: CAC hé sb bac 2; Biz, Bis, B2z: Hé sb twong tac clia cac
cap yéu td)

Hoat tinh khang oxy h6a cta cao phan doan

Diéu ché cao phan doan: Cao ethanol tiép tuc dwoc tién hanh chiét 1dng — 16ng véi cac dung méi cé dd phan cuc
tang dan Ian lwot 1a n-hexan, chloroform, ethyl acetate va nuéc. Hoat tinh khang oxy héa in vitro ctia cac cao phan
doan dugc xac dinh theo phwong phap khtr géc tw do DPPH clia Raghavamma va déng tac gid (2011). Tat ca
cao chiét (ndng d6 10-50 ug/mL) dwgc thém vao 2 mL dung dich DPPH (ndng d6 100 uM pha trong methanol). U
trong diéu kién téi thoi gian 30 phat & 37 °C. Thwe hién twong tw véi vitamin C (ndng dd 5-25 ug/mL). Sau dé tién
hanh do mat d6 quang OD & buwéc séng 517 nm. Tinh gia tri e ché gbc tw do DPPH (1%).

Xay dyng dwong chuén: y = ax+b cho méu cao chiét va vitamin C vai cac gia tri phan tram (¢ ché DPPH & cac
nong do khac nhau. Sau cing, tinh va so sanh gia tri ICso (nong dd trc ché 50% goc tw do DPPH) cla cac cao
chiét phan doan va vitamin C.

Hoat tinh gay déc té bao ung thw gan HepG2

Phwong phap MTT thir nghiém do doc t& bao: danh gia kha naéng sbéng sét clia t& bao HepG2 qua kha nang khor
MTT (mau vang) thanh phirc hgp formazan (mau tim) béi hoat déng clia enzyme dehydrogenase trong t& bao
sbéng. Lwong tinh thé formazan dwoc tao ra trong tht nghiém nhiéu hay it s& phan anh hoat tinh (rc ché té bao
cta cao chiét manh hay yéu. Sé lwong tinh thé formazan tao thanh dwoc danh gia bang phwong phap do mat do
guang (OD) & bwéc séng 540 nm.

Nudi cay va xt Iy t& bao: Té bao HepG2 dwoc nudi cly trong méi trwdng RPMI (Roswell Park Memorial Institute
Medium), bd sung 10% FBS (Fetal Bovine Serum), 100 IU/mL penicillin, 100 pg/ml streptomycin, G & 37 °C, 5%
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CO,. Khi té bao dat do phti 80 - 90%, hit bd mdi trwong va rira véi PBS (Phosphate Buffered Saline) 1 X. Bb
sung Trypsin — EDTA, 0 & 37 °C trong 3 — 5 pht cho toi khi t& bao tach khoi bé mat da nudi cay. B6 sung mot
lveong mai trvong bang lwong Trypsin — EDTA, thu dich va ly tam 250 g trong 5 phdt, loai bo dich noi va hoa phan
té bao vao moéi treong maoi. Té bao sau d6 dwgc dém sbé luong, chia vao dia nudi cdy 96 giéng dé kiém tra hoat
tinh gay doc ctia mau thtr théng qua test MTT.

Té bao HepG2 dwoc nudi cay trong dia 96 giéng véi mat do 3, 7x10* t& bao/gleng Sau 24 gio 0 & 37 °C, 5% CO;,
tién hanh loai bé méi trwéng cii va bd sung méi trudng méi c6 chira mau ther da chuan bi & cac ndng do khac
nhau 500, 600, 700, 800, 900 ug/mL (100 pL/giéng). Cac nhém dbi chirng gdm cé control (mAu khong xt 1) va
ching duwong (mau xt ly véi Cisplatin thwong mai, néng d6 4 ppm).

MAu tiép tuc dwoc U trong 24 glo & didu kién 37 °C, 5% CO,. Sau dé, tién hanh loai bé mai trwéng nubi cay, bd
sung 100 uL méi trweng nudi cAy méi c6 chira MTT (0,5 mg/mL) vao médi giéng. U tranh séang trong 3 gi&r & 37 °C,
5% CO>. Loai bd méi trwéng chira MTT, bd sung 100 uL DMSO va lac nhe trong 15 pht, nhiét d6 phong. Do OD
& bwédc séng 540 nm Két qua danh gia hoat tinh cao chiét &nh hwdng dén té bao nudi cdy bang sy nguyén ven
vé hinh thai t& bao khi quan sat dwéi kinh hién vi soi ngwoc va su téng sinh cla té bao béng két qua do OD
lweng tinh thé formazan cta phan ng MTT.

Phwong phédp xtr |y sé liéu

Két qua thu dwoc thé hién & dang trung binh + d6 1éch chuan. S dung Minitab 21 dé thiét ké thi nghiém RSM-
BBD, phan tich thong ké ANOVA va trac nghiém phan hang sy khac biét y nghia LSD & p < 0.05. Tinh toan va vé
bidu d6 béng Excel 2019. M6 hinh 3D dwoc vé béng Origin Pro 9.0.

KET QUA VA THAO LUAN
Anh hwéng cua cac don yéu té dén ham lwong alkaloid

Céc yéu t6 vé loai enzyme, nong do enzyme, ty 1& nguyén liéu:dung moi, thoi gian tach chiét va nhiét d6 tach
chiét anh hwédng dén ham Iwgng alkaloid tir vé than Gao vang dwoc thyc hién.

Chiét xuét co sw hd tro clia enzyme lién quan dén viéc st dung cac enzyme thdy phan dé phan hay thanh té bao
gitp cho sw khuéch tan cta dung méi vao vat liéu thwc vat, dan dén cac chat bién dwéng dwoc phéng thich dé
dang hon (Lubek- Nguyen et al.,, 2022). Ham lwgng alkaloid thu nhan dwoc tlr vd than Gao vang khi st dung
enzyme pectlnase & ndng d6 2 U/mL dat két qua 26,52 + 0,06 mg/g cao chiét, khac biét nay co y nghla thdng ké
so voi dbi chwng va nghiém thirc s dung cellulase hodc pectinase + cellulase. Thém vao d6, néu pectinase
dwoc tdng néng do 1a 8 U/mL, ham lwong alkaloid dat dwgc cao nhét 1a 38,53 + 0,08 mg/g cao chiét. Nghién ctru
twong tw cho thy pectinase pha v& thanh t& bao, tao hiéu qua tét nhét trong ly trich anthocyanin tir khoai lang
tim (Ipomea batata) so v&i cac enzyme s dung la protease, amylase va cellulase (Sirven, 2015). Enzyme
pectinase & ndng dd 1% (v/iw) hd tro tach chiét thdo dwoc Aster scaber, dat dwoc ham lwong polysaccharide cao
nhét la 3,8% so v&i amylase, cellulase (Song et al., 2018). Trén |4 Rosemary (Rosmarinus officinalis), st dung
protease va pectinase lam ting hon 18% ham lwong hop chét phenolic ly trich so véi cellulase va hemicellulase
(Pontillo et al., 2021).

Trong céc loai dung méi khao sat, ethanol la loai dung médi phé bién trong chiét tach alkaloid do twong déi it doc
hai va hoa tan hiéu qua alkaloid trong pham vi rgng, ethanol cho két qua thu dwoc ham lwong alkaloid cao nhét
dat 31,88 = 0,04 (mg AE/ g cao chiét) tir vé than Géo vang. Khao nghiém vé ndng do cta dung méi nay, nghlem
thiee 70% dat ham lwgng alkaloid 68,61 + 0,05 (mg AE/ g cao chiét), khac biét cé y nghia so v&i cac ndng do
khac. Mét s két qua khao sat cho thdy cao chiét ethanol cua la cay Gao vang ¢ ham lwgng phenols cao nhét
(Raghavamma et al., 2011), cao chiét ethanol cta vé ré cay Géao la (Nauclea latifolia) cho ham lwong alkaloid cao
hon vé than (Egbung et al., 2013), hiéu suat ciing nhw ham lwong flavonoid dat cao nhét khi chiét tach vé than
cay Géo trang (Neolamarckia cadamba) véi dung méi ethanol 70% (Yadav et al., 2022).

Ty 1& nguyén liéu:dung méi la yéu t6 1am anh hwéng téi ham lwong alkaloid dwgc tach chiét tiy vé than cay Géo
vang. Vi ty 1& 1a 1:20 (g/mL), két qua tach chiét cao nhét cho ham luvgng alkaloid dat 72,67 + 0,01 (mg AE/ g cao
chiét). Qua khao sat vé& thdi gian va nhiét do tach chiét, két qua ham lwong alkaloid dwoc ghi nhan dat 74,55 +
0,02 (mg AE/ g cao chiét) trong théi gian 80 phit & nhiét do 70 °C. So véi két qua nghién clru trwdc day vé ly
trich alkaloid cho thay, trén than ré& cay Coptis chinensis, ham lwong alkaloid thu nhan dwoc dat 140,49 (mg AE/
g cao chiét), v&i dung méi ethanol 50%, ty & nguyén liéu: dung méi 1:35 (w/v) trong didu kién nhiét a6 80°C va
thoi gian 60 phat (Teng et al., 2012).

Céc khao sat trén dwa toi két qua ham lwong alkaloid tlr vé than cay Géo vang Ninh Binh dat dwgc cao nhét
(74,55 mg/g) trong diéu kién tach chiét v&i dung moi ethanol 70%, ty 1€ nguyén liéu:dung méi 1:20 (g/mL), thoi
gian 80 phut va nhiét dé 70 °C, cling sw hé tro' clia enzyme pectinase & ndng dé 8 U/mL.
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T6i wu héa diéu kién tach chiét alkaloid

Dua trén két qua vé diéu kién tach chiét cla cac thi nghiém trén, 3 yéu tb vé ty 1& nguyén liéu: dung moi, thoi
gian va nhiét do tach chiét dwoc chon Ia nhitng bién sé chinh d& dat ham lwong alkaloid téi da tlr than ré cay
Géo vang. Nham xac dinh sy két hop t6t nhat cla cac didu kién tach chiét, thiét ké t6i wu hoa dwoc thyc hién.
Ma tran thi nghiém dwoc xt ly va thiét 1ap bang phan mém Minitab 21 theo md hinh RSM — BBD véi 3 yéu t6
dwoc ma hdéa & 3 mic la -1, 0, +1. Bang 1 trinh bay cAc gia tri ma hoa cla 3 yéu t6 siv dung trong thi nghiém.
V6i 15 thi nghiém dwoc tién hanh theo ma tran BBD, két qua ham Iwong alkaloid dy doan va thwe nghiém dwoc
trinh bay trong Bang 2. Phuong trinh hdi quy bidu dién anh hwéng gitra cac yéu tb véi cac bién méa hoa dwoc
thiét 1ap nhw sau:

Y = 74,1237 + 0,08413 X; + 0,02625 Xz + 0,02512 X3 — 0,2461 X1X1 — 0,0853 X2X, — 0,0666 X3X3 + 0,0598 X1 X2
—0,0380 X1X3 —0,0228 X>X3

Trong do, Y: Ham luvgng alkaloid (mg AE/g cao chiét), X1: Ty 1& nguyén liéu va dung méi (g/mL), X2: Nhiét d6 tach
chiét (°C), X3: Thoi gian tach chiét (gi®)

Bang 1. Pham vi va mirc bién déi cda cac don yéu té

Mtpc bién ma

Yéu té Ky hiéu
-1 0 1
Ty lé nguyén liéu: dung moéi (g/mL) X1 1:15 1:20 1:25
Nhiét dé tach chiét (°C) Xz 60 70 80
Thoi gian tach chiét (phat) X3 60 80 100

Bang 2. Két qua thwc nghiém va dw doan tir mé hinh RSM-BBD

Yéu té Ham lweng alkaloid
(mg AE/g cao chiét)
Nghiém - -
thare Xy Xz X3 Ty |é NL:DM Nhiét dé Théi gian Ket qua Ket qua
(g/mL) tach chiét tach qhiét thwe nghiém ‘duqoén
(°C) (phat) ttr m6 hinh
1 -1 0 -1 1:15 70 60 73,662 73,664
2 -1 1 0 1:15 80 80 73,675 73,675
3 0 0 0 1:20 70 80 74,136 74,124
4 -1 -1 0 1:15 60 80 73,724 73,742
5 1 1 0 1:25 80 80 7,980 73,962
6 0 1 1 1:20 80 100 73,981 74,000
7 0 0 0 1:20 70 80 74,110 74,124
8 1 0 1 1:25 70 100 73,884 73,882
9 0 -1 1 1:20 60 100 73,992 73,993
10 0 -1 -1 1:20 60 60 73,917 73,898
11 0 0 0 1:20 70 80 74,125 74,124
12 -1 0 1 1:15 70 100 73,809 73,790
13 1 -1 0 1:25 60 80 73,790 73,790
14 0 1 -1 1:20 80 60 73,997 73,996
15 1 0 -1 1:25 60 60 73,889 73,908

Két qua phan tich bién lwong ANOVA ctia md hinh dap trng RSM dwoc trinh bay & Bang 3. Gia tri P-value <0,05
ctia mé hinh dwoc thiét lap ching minh mo hinh c6 y nghia théng ké & dé tin cay 95%. Thém vao dé, sy phu hop
cta mo hinh dwoc danh gla b&i hé sé R? (R-sq) cho thdy sw twong quan cao glua gia tri dw doan va thyc nghiém
(Hinh 1). Theo Bang 4, R? dat 99,28% ching t6 mire d6 dap wng phi hop cla so Ileu thu nhan dwoc tir thue
nghiém so v&i md hinh, twong tw voi gia tri hiéu chinh R-sq(adj) 1a 97,22% gan véi R?. Hon nira, gia tri dw doan
c6 mdi twong quan cao do tri s& R-sq(pred) cao (89,83%), giai thich md hinh cho két qua chinh xac twong tng
trong thwc nghiém.
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Hinh 1. Sw twong quan gitba ham lwong alkaloid cua vé than cay Géao vang theo thwe nghiém
va dw doan tir mdé hinh RSM-BBD

Gia tri P-value <0,05 clia cac yéu t6 khdo sat chirng t6 sir thay dbi clia X; (ty 16 nguyén liéu:dung moi), X (nhiét
dod) va Xz (thoi gian) cé anh hwdng dén ham lwgng alkaloid tach chiét tir vé than cay Gao vang, khac biét nay cé
y nghta vé mat théng ké. Thém vao do, tac dong cta 2 cap yéu tb khao sat 1a X1*X; (ty 18 nguyén liéu:dung méi
va nhiét do tach chiet) va Xi*Xs (ty 1€ nguyén liéu:dung méi va thc‘ri'giap tach chiét) dwgc phan tich va danh gia
VvOi gia tri P-value <0.05 chirng t6 sy twong tac két hop cla 2 cép yéu to nay anh huwéng den ham lweng alkaloid
v&i khac biét théng ké co v nghla Rleng cap yéu td Xo*Xs (thoi gian va nhiét do tach chiét) véi P-value = 0,095
cho thay tac dong két hop clia cép yéu td nay khéng dem lai anh huwéng khac biét dén ham lweng alkaloid.

Anh hwéng két hop clia cac cdp yéu td khao sat (khi yéu té con lai dwoc gitv cb dinh) dwoc minh hoa & Hinh 3.
V6i X1 va Xz, ham lwong alkaloid tang khi ty 1€ nguyén liéu:ethanol va nhiét dé tang nhung sau d6 giam dan, tuy
nhién yéu to nhiét d6 cho sw suy gidm ham lwong alkaloid cham hon. Ham lwong alkaloid cao nhat nhat & ty 16
nguyén liéu: ethanol khoang 1:20 (g/mL) va thap nhat khoang 1:30 (g/mL) v&i nhiét do tach chiét nhat dinh. Ham
lwong alkaloid tang theo nhiét do tach chiét cao nhat & khoang 70 °C va th&p nhét & 40 °C va&i ty 1é nguyén liéu:
ethanol nhat dinh (Hinh 2a).

Bang 3. Két qua phan tich phwong sai ctia md hinh hdi quy

Source DF Adj SS Adj MS F-Value P-Value
Model 9 0,336153 0,037350 76,38 0,000*
Linear 3 0,067179 0,022393 45,79 0,000*
X1 1 0,056616 0,056616 115,78 0,000*
X2 1 0,005513 0,005513 11,27 0,020*
X3 1 0,005050 0,005050 10,33 0,024*
Square 3 0,246847 0,082282 168,27 0,000*
X1*X1 1 0,223595 0,223595 457,27 0,000*
X2*X2 1 0,026887 0,026887 54,98 0,001*
X3*X3 1 0,016369 0,016369 33,48 0,002*
2-Way Interaction 3 0,022126 0,007375 15,08 0,006*
X1*X2 1 0,014280 0,014280 29,20 0,003*
X1*X3 1 0,005776 0,005776 11,81 0,018*
X2*X3 1 0,002070 0,002070 4,23 0,095
Error 5 0,002445 0,000489
Lack-of-Fit 3 0,002104 0,000701 4,12 0,202
Pure Error 2 0,000341 0,000170
Total 14 0,338598

*- C4c gid tri p < 0,05 cho biét cac yéu t6 dnh hudng cé y nghia théng ké.
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Bang 4. C4c gia tri vé hé s6 twong quan R? trong mé hinh héi quy

S R-sq R-sq(adj) R-sq(pred)

0,022 99,28% 97,22% 89,83%

Twong ty voi X vé} X3, ty 18 nguyén liu: dung méi va thdi gian tang lam tdng ham lwong alkaloid va suy giam
sau do, tuy nhién yéu t0 thoi glan khéng tao dwoc hiéu qué gia tang cao. Khi thoi gian tach chiét khac nhau, ham
lwong alkaloid thap nhat 14 & khoang thoi gian tach chiét 120 phut va bét diu ting dan dén gia tri I6n nhat &
khoang 80 phut va sau d6 gidm dan. V&i anh huong cta thdi gian tach chiét, ham lwong alkaloid tang tir ty &
nguyén liéu: ethanol 1:10 (g/mL) va dat cwc dai & khoang ty & 1:20 (g/mL) rdi bat ddu giam dan. Ham Iwcyng
alkaloid thap nhét & ty 1& nguyen liéu:ethanol khoang 1:30 (g/mL) va thoi gian tach chiét 60 phit. V&i X, va Xa,
mirc dd anh hwdng két hop cla cap yéu té nay la khong dang ké do co cung anh hwong twong dwong t&i ham
lwong alkaloid. Khi tang ddng thoi hoéc riéng lé tirng yeu td trong khodng 70 °C va thoi gian tach chiét tir
80 phut, thi ham lwong alkaloid ciing gan nhw béng nhau (Hinh 2c).

Sau cung, theo dy doan tir md hinh, gia tri cuc dai ctia Y 1a 74,14 (mg AE/g cao chiét) khi gia tri cha bién X, la
0,1919, X, 14 0,2121 va X3 14 0,0909 (Hinh 3). Diéu nay twong (rng v&i ham lwong alkaloid tach chiét tir cay Gao
vang Ninh Binh dwoc tdi wu khi ty 1& nguyén liéu:dung mai 1a 1:20,96 (g/mL), nhiét d6 tach chiét 1a 72,12 °C va
thoi gian tach chiét Ia 81,82 (phut).

 Ham luong alkaloid trang v6 than céy géo (ug/mL)
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Hinh 2. Tac ddng twong tac gitra cac yéu t6 theo mo hinh RSM-BBD vé& ham lwgng alkaloid trong vé than cay Géo vang
a) Nhiét do va ty 1é nguyén ligu: dung maéi, b) Thai gian va ty Ié nguyén liéu:dung mdi, c) Thai gian va nhiét @

Kiém chieng mé hinh thiét ké thi nghiém téi wu héa

Tién hanh thi nghiém voi cac diéu kién dwoc i wu tir d6 danh gia mirc d6 chinh xac cia mo hinh. Két qua dat

dwoc tir thwe nghiém kiém chieng cho ham lugng alkaloid la 74,25 + 0,04 (mg AE/g cao chiét), so voi gia tri tién

doan la 74,13 (mg AE/g cao chiét). Nhw vay, két qua kidm chu’ng c0 gia trj twong ducyng véi md hinh, khéng cé
sw khéc hiét y nghia. Diéu nay c6 nghia 1a mé hinh thiét 1ap c6 thé dwoc 4p dung dé mo ta sy lién quan gitva ham
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lwong alkaloid va cac diéu kién tach chiét tir vé than cay Géao vang. Dang ghi nhan, ham lwong alkaloid nay cao

hon dang ké so v&i 30,9 mg/g clia la Carica papaya (Devi et al., 2020), 22,3 mg/g cla ci Stephania cambodica

(Dary et al., 2018), 14,86 mg/g cla la Grewia tiliaefolia (Devia et al., 2021), 7,48 mg/g cla vé qua Annona muricata

(Aguilar-Hernandez et al., 2020), chirng t6 réng vd than cay Gao vang Ninh Binh la ngudn alkaloid tiém nang.
Optimal X1 X2 X3

High 10 1.0 1.0

Cur [0.1919] [0.2121] [0.0909]
Predict Low -1.0 -1.0 -1.0

D: 0.99%0

thuc ngh

Maximum
y = 74.1355
d = 0.99903

Hinh 3. Gi4 tri t6i wu clia cac yéu té dw doan tir m6 hinh RSM-BBD vé ham lweng alkaloid trong vé than cay Gao vang
Két qua hoat tinh khang oxy héa ctia cac cao phan doan

Céc cao phan doan dwoc diéu ché tir cao tdng ethanol véi cac dung méi cé dd phan cwc tdng dan: n-hexane,
chloroform, ethyl acetate, nwéc. Kha nang khang oxy héa cla cac cao phan doan dwoc danh gia bang phwong
phép bét gbc tw do DPPH thé hién qua gia tri ICsp theo Bang 5. Nhin chung, cac cao chiét cé gia tri ICso thap,
hoat tinh khang oxy héa theo thi tw tir cao t&i thap la vitamin C > cao ethyl acetate > cao ethanol > cao
chloroform > cao n — hexane > cao nwéc. Theo sé liéu cho thy, cao phan doan ethyl acetate tir vo than cay Gao
vang c6 kha nang khang oxy héa, tuy thap hon vitamin C (IC50=19,27+1,34 ug/mL), nhung cao nhét so véi cao
tdng va cac cao phan doan khac trong hoat déng trung hoa gbc tw do DPPH v&i 1C50=36,79+1,17 pg/mL. Cao
tdng ethanol ciing chirng té kha nang bat gbc tw do cao véi ICsy 59,85+0,96 so véi cao n — hexane, cao
chloroform va cao nwéc. Ghi nhan thém khi so sanh véi cao chiét ethanol tir 14 cAy Gao vang c6 hoat tinh khang
oxy héa DPPH la ICso 61,2316,41 pug/mL (Raghavamma et al., 2011), cao phan doan ethyl acetate cla than la
Ruta chalepensis v&i ICso 54,98 + 0,54 ug/mL (Gali,Bedjou, 2019), cao phan doan ethyl acetate cla vé than Aidia
genipiflora v&i ICsp 121,5+1,2 ug/mL (Anokwah et al., 2022), cho thdy hiéu qua khang oxy héa cla vé than cay
Géo vang Ninh Binh la cao hon, dem lai gi tri (r‘ng dung tiém nang trong y hoc.

Bang 5. Gia tri IC 50 ctia cao tdng va cao phan doan vo than cay Gao vang

Méu Gia tri |C50
Cao tong 59,85 + 0,96
Cao n — hexane 78,49 + 0,95
Cao chloroform 64,59°+ 0,99
Cao ethyl acetate 36,79°+ 1,17
Cao nuéc 96,32 + 1,43
Vitamin C 19,279+ 1,34

Ch thich: Trong cting mét cét céc chi céi theo sau céc gié tri trung binh gidng nhau thi khéng cé sw khéc biét cé y nghia (p < 0,05).
Panh gia hoat tinh (¢ ché té bao bang phwong phap MTT

Cao chiét vé than cay Gao vang thé hién tac dong (e ché sy tng trwdng cla t& bao ung thw gan HepG2. Theo
Bang 6, sau 24 gi&, & ndng do 700-900 ug/mL, cao chiét lam giam manh té bao sbng, gay trc ché dwoc 35,64 -
39,94% té bao HepG2, gan twong duong véi chixng dwong cisplatin trc ché 41,63% & ndng d6 4 ppm. Ty Ié e
ché tang trwéng t& bao dat thp hon tir 24,38 — 27,48% dwoc ghi nhan & cac ndng dd cao chiét 500-600 ug/mL.
O giéng dbéi chirng khdng xt ly, cac té bao HepG2 cé sw ting sinh so v&i ban dau, ty |& t& bao sbng 1a 100%. O
céac giéng bd sung cao chiét véi ndng d6 700-900 pg/mL, nhidu t& bao HepG2 co lai, khéng con gilr hinh dang
nhw ban dau va hau nhw khong téng sinh, ty I& t& bao HepG2 sbng chi con 60,06+6,58 - 64,36+9,87%, ndng dd
cao chiét cao lam cho ty 1é t& bao HepG2 séng dwoc thap hon. Diéu nay gan nhu twong duwong khi so sanh voi
giéng chura cisplatin, ty 1& t& bao ung thw gan HepG2 con tdn tai la 58,37+8,56%. Do vay, két qué nay da ching
td gia tri truyén théng clia cay Gao vang trong hd tro didu tri bénh ung thuw.

Theo cac nghién ciu trwde, Shichaem va dong tac gia (2010) da tim thdy 2 hop chét alkaloid dong phan trong ré
cay Gao vang dem lai hoat tinh gay ddc té bao ung thw bidu méd KB va té bao Hela. Liu va ddng tac gia (2017)
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cho biét trong 8 nhém hop chét alkaloid dwoc phan 1ap tir than va la cay Gao vang, cé 4 nhém dwoc danh gia
hiéu qua y nghia dem lai khd nang khang 5 dong té bao ung thw & nguwdi (HL-60, SMMC-7721, A-549, MCF-7 va
SW48) so véi dbi chirng cisplatin. Wang va ddng tac gia (2015) da xac dinh 2 nhém hop chét alkaloid tach chiét
tr vo than cay Gao cam (N. officinalis) c6 tac dung trc ché trung binh 3 dong té bao ung thu & nguwoi (HT29,
SGC7901 va PLC/PRF/5) so voi dbi chirng cisplatin. Razali va ddng tac gia (2021) da chirng minh rang chiét xuét
ethanol cta la cay Géo tréng (Neolamarckia cadamba) co tac dung chéng té bao ung thw vi MCF-7 & ngudi
thdng qua viéc gay ra qué trinh chét theo chu trinh té bao.

Bang 6. (c ché tang trwéng té bao ung thw gan HepG2 clia cao chiét vo than Gao vang & cac ndng dé khac nhau

A N3ng dé ODs4o i Ty |é té bao séng (%) \
au (ug/mL) - - - Trung binh - - - Trung binh
Hg Linl Lin2 Lin3 Linl Ldn2 L&n3

DPéi chirng khong xtv ly - 1,18 1,25 1,38 1,27+0,10 93,47 99,12 107,41 100,00+7,01
900 0,73 0,69 0,85 0,76+0,08 57,98 54,77 67,43 60,06+6,58
800 0,83 0,71 0,75  0,76%0,06 65,59 56,38 59,14 60,37+4,73

Cao chiét vé than cay

Gao vang Ninh Binh 700 0,68 0,85 0,92 0,81+0,13 53,46 66,95 72,68 64,36+9,87
600 1,03 0,87 0,96 0,96+0,08 81,87 68,85 76,22  75,62+6,49
500 1,06 1,01 1,05 1,04+0,03 84,25 80,13 83,18 82,52+2,14

DPéi chirng dwong

(Cisplatin) 4 ppm 0,79 0,61 0,81 0,74+#0,11 62,73 48,51 63,85 58,37+8,56

KET LUAN

Két qua kiém chrng md hinh téi wu héa bang phwong phap dap rng b& mat RSM-BBD, ham lwong alkaloid tach
chiét tr vé than cay Gao vang c6 gia tri twong dwong véi thuc nghiém, khdng cé sw khac biét y nghia. Cao phan
doan ethyl acetate tir vé than cay Gao vang co kha nang khang oxy hoa chéng lai gbc DPPH cao nhét véi gia tri
ICso 12 36,79 pg/mL, th&p hon vitamin C 1,91 14n. BPang lvu y la cao chiét vé than cély Gao vang gay doc dong té
bao ung thw gan HepG2 véi ty lé dat 35,64-39,94% tai ndng d6 800-900 pg/mL. Két qua thu dwoc dinh hwéng
cho viéc nghién ctru va phat trién st dung vé than cay Gao vang Ninh Binh trong y hoc.
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OPTIMIZATION OF THE ENZYME-ASSISTED EXTRACTION OF
ALKALOID CONTENT AND ANTIOXIDANT, CYTOTOXIC ACTIVITIES
FROM Nauclea orientalis STEM BARK EXTRACT

Minh Tan Pham’, Tran Bao Tram Mai, Thi Dung Tran
Faculty of Applied Sciences, Ton Duc Thang University

SUMMARY

Nauclea orientalis L. is a native plant with many valuable medicinal properties, due to biological compounds which have
useful activities, especially in its stem bark containing alkaloid. This study determined the maximum value of the factors
affecting the extracted alkaloid content on the basis of single-factor experiments and optimized under the Response Surface
Methodolgy (RSM) with a Box-Behnken Design (BBD). The results showed that the optimal conditions for enzyme-assissted
(8 U/mL pectinase) alkaloid extraction from N. orientalis stem bark was the ratio of raw material: solvent 1:20.96 (g/mL),
temperature extraction 72.12 (°C) and time extraction 81.82 (min) to achieve the highest alkaloid content of 74.25 + 0.04 (mg
AE/g), which was well matched with the predicted yield. The ethyl acetate of stem bark fraction exhibited the remarkable
2,2-Diphenyl-1-picrylhydrazyl (DDPH) radical scavenging capacity with 1Csy 36.79 + 1.17 pg/mL, only 1.91 times lower
than vitamin C. The cytotoxic activity of HepG2 on liver cancer by 3 — [4,5 - dimethylthiazol - 2 — yI] - 2,5 - diphenyl
tetrazolium bromide (MTT) method with the highest inhibitory ability obtained 39.94% at the concentration of 900 pug/mL
extract. Due to the biological effects of alkaloid extract from stem bark through in vitro activity investigation, Ninh Binh N.
orientalis will have good potential for medicinal development in future.

Keywords: Alkaloid, cytotoxic activity, enzyme-assissted extraction, Nauclea orientalis, scavenging capacity.
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