TAP CHI KHOA HOC VA CONG NGHE, Truong Dai hoc Khoa hoc, DH Hué Tap 21, S6 2 (2022)

TOI UU HOA QUY TRINH CHIET XUAT ALKALOID TU LA CAY SA KE
(Artocarpus altilis) BANG PHUONG PHAP DAP UNG BE MAT CO HOAT TINH
UC CHE ENZYME a-AMYLASE VA a-GLUCOSIDASE

Nguyén Thi Ai Lan?, Nguyén Tién Thanh!, Trin Chi Linh?

1Bo mén Hoa Sinh, Khoa Y — Dugc, Treong Pai hoc Tra Vinh

2B6 mén Sinh hoc, Khoa Khoa hoc Tu nhién, Truwong Dai hoc Can Tho

*Email: tclinh@ctu.edu.vn

Ngay nhdn bai: 21/4/2022; ngay hoan thanh phain bi¢n: 28/4/2022; ngay duyét ding: 4/8/2022
TOM TAT

Nghién cttu nay bao cdo su t6i vu hoa da bién trong qua trinh chiét xuat alkaloid
tlr 14 cay sa ké c6 s hd trg cua séng siéu am. Cac thong s6 vé nong do ethanol,
nhiét d6 siéu am, thoi gian siéu am va ty 1é nguyén liéu/ dung moi da dwoc toi uvu
héa. Theo mo hinh, diéu kién chiét xudt tdi wu la: ethanol 69%, thoi gian siéu am la
21,33 phut, nhiét do siéu am la 68°C va ty 1é nguyén liéu/ dung méi la 1/30 (w/v).
Trong diéu kién tdi wu, ndng sudt chiét alkaloid tir 14 cay sa ké la 287,36 + 2,05 mg
AE/g cao chiét, phtt hop voi gia tri du doan (288,37 mg AE/g cao chiét). Cao tdi vu
14 cay sa ké cd thé tc ché hoat dong cua enzym a-amylase (ICso = 82,81 + 1,25
ng/mL) va a-glucosidase (ICso = 43,54 + 0,09 pg/mL). Do d6, 1a cay sa ké co thé
duoc st dung nhu mot nguoén cung cap alkaloid tw nhién méi c6 ¢ng dung hiéu
qua nhu chat trc ché€ enzyme a-amylase va a-glucosidase trong cong nghiép duoc

phém.

Tw khoa: alkaloid, t6i wu hda, sa ké, a-amylase, a-glucosidase.

1. MO PAU

Alkaloid la mét nhém hop chat thién nhién cé tac dung duoc ly da dang: khang
khudn, chong phan bao, chdng viém, giam dau, gay té cuc by, chong ung thu [1]. Cac
hop chat thudc nhém alkaloid cho thdy tac dung sinh hoc manh mé trén con nguwoi véi
liéu luwong rat nho. Nhiéu nghién ctu cho thay alkaloid thuwong xudt hién nhiéu trong
thuee vat [1]. Do d6, cac nha nghién cttu van dang c6 mdi qua tam nhiéu dén viéc t6i uu
hoéa quy trinh chiét xuat alkaloid tir thuc vat. Hién nay, cdc nha khoa hoc thwong st
dung phuong phap dap tng bé mat (response surface methodology, RSM) dé€ t6i uu
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hoéa quy trinh chiét xuat cac hop chét chuyén hda tht cip tir thuc vat trong dé cod
alkaloid [2].

Sa ké (Artocarpus altilis) 1a mot loai thuc vat than g thuong st dung trong cac
bai thudc dan gian d€ diéu tri phu thung, viém gan, vang da, ghé 15, mun nhot, tiéu
chay va ly. La cay sa ké dugc chitng minh c6 sy hién dién da dang ctia cac hop chat thi
cap trong do co alkaloid [3]. Nghién cttu cia Ahmad et al. (2020) da t6i wu hoa hiéu
sudt chiét cao va khang oxy hda ctia trai sa ké bang phuong phéap dap tng bé mat [4].
Tuy nhién, nghién ctru d€ tdi vu hoa diéu kién chiét xudt cao giau alkaloid ciing nhu
danh gia hoat tinh trc ché enzyme a-amylase, a-glucosidase van chwa duoc thuc hién.

2. PHUONG PHAP NGHIEN CUU
2.1. Héa chat, thiét bi va vat liéu thi nghiém

Hoéa chat: dimethyl sulfoxide (Merck), ethanol (Cemaco), 4-nitrophenyl-p-
glucopyranoside (Sigma-Aldrich), atropine (Sigma-Aldrich), bromocresol green
(Sigma-Aldrich), chloroform (Chemsol), disodium phosphate (Xilong), enzym a-
amylase (Sigma-Aldrich, tuy tang lon), enzyme a-glucosidase (Sigma-Aldrich, rudt
non lon), hydrochloric acid (Xilong), iod (Xilong), kali iodua (Xilong), monosodium
phosphate (Xilong), tinh bot (Xilong).

Thiét bi: can phan tich (AB104-S, Mettler Toledo), may c6 quay chan khong
(Heidolph), may do quang phd (Thermo Scientific Multiskan GO), may vortex (ZX3,
Velp, Y), micropipette (ThermolLabsystems), tt sdy (Memmert) va bé diéu nhiét
(Memmert).

Vat liéu: cay sa ké duoc thu 1ay 14 vao 01/2020 tai quan Binh Thuy, thanh pho
Can Tho. L4 sa ké (LSK) duoc st dung trong nghién cttu la nhitng 1a gia kho vira méi
rung. Mau LSK duwoc dinh danh va luu trit tai phong thi nghiém Hoéa Sinh LAm Sang
(Phong C11.105), by mon Hoa Sinh, Khoa Y-Duogc, truong Pai hoc Tra Vinh véi ma s6
luu trir la: CT_Aal202001050011. LSK sau khi thu vé duoc rira sach, loai bo phan sau
bénh, cat nho va phoi kho trong béng ram. Sau d6, LSK dugc xay nhuyén thanh bot
dwgc liéu va bao quan trong tai nhya PE, dét trong hop nhua kinh va luu tri & 4°C dé
stt dung cho cdc thi nghiém ti€p theo.
2.2. Xac dinh anh hudéng cua cac yéu t6 don va ti wu hoa quy trinh chiét xuit
alkaloid twr bot dwoc lieu LSK

Alkaloid trong bot duoc lieu LSK dwoc chiét xudt bang mdy siéu am gia nhiét
(Derui DR-MH30, China) vdi tan s0 siéu am c6 dinh la 40 kHz. Céc diéu kién chiét xuat
alkaloid trong bot duoc liéu LSK Tan lwgt la ethanol c6 nong do tir 40, 50, 60, 70, 80, 90
dén 99,5% (v/v); nhiét d6 siéu am dwoc thay déi lan luot la 30, 40, 50, 60, 70, 80 va 90°C;
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thoi gian siéu am duwoc tang lan lwot tir 5, 10, 15, 20, 25, 30 dén 35 phut; ty 1é nguyén
liéu/ dung méi duoc thay doi lan lwot tte 1/10, 1/15, 1/20, 1/25, 1/30, 1/35 dén 1/40 (w/v).
Trong qua trinh khao sat anh huong cta cac yéu t6 don nong do ethanol 90%, nhiét do
30°C, thoi gian siéu am 5 phut va ty 1é nguyén liéu/ dung moi la 1/10 (w/v) dugc cd
dinh. Tién hanh loc dich chiét c6 dudi dung moi thu 1ay cao chiét va dinh luong
alkaloid theo md ta trong muc 2.3. Sau khi tién hanh khao séat cac yéu td don, nhing
yéu td chinh ¢ anh huwong nhiéu dén ham lwgng alkaloid (total alkaloids content,
TAC) trong cao LSK dwgc st dung dé xay dung quy trinh chiét xuat toi wu hoa.
Phuong phép dap tng bé mat theo mo hinh Box-Behnken véi da yéu td va ba cap do
trong phan mém Design Expert 11.0 duoc st dung dé€ thiét ké thi nghiém va danh gia
md hinh. Sau khi da xac dinh duwoc cac diéu kién chiét xuat t6i vu, nhdm nghién cttu sé
tién hanh chiét cao t6i wu LSK d€ danh gia hoat tinh ttc ché enzyme a-amylase va a-
glucosidase theo mo ta trong muc 2.4 va 2.5.

2.3. Xac dinh ham lwgng alkaloid trong cao LSK

TAC duoc xac dinh theo phuwong phap hinh thanh phttc hop véi bromocresol
green (BCG), tao thanh san phdm ¢é mau vang theo mo ta cua Shamsa et al. (2008) [5].
Cac cao LSK dugc hoa tan trong dung moéi dimethyl sulfoxide d€ thu dwgc 1 mL cao
chiét c6 noéng do la 1000 ug/mL cho phan ting véi 1 mL HCI 2N. Sau 5 phat, dung dich
trén duoc loc bé“mg giay loc loai bo can. Dung dich trén dwgc cho vao binh tach chiét
lan luot thém vao 5 mL BCG va 5 mL dung dich dém phosphate (pH=4,7). Cudi cung,
hdn hop phan tmg duwoc lac manh bang binh tach chiét véi 10 mL chloroform 15 phut &
nhiét d¢ phong. Tién hanh xac dinh d6 hdp thu quang phé 6 budc song 470 nm. TAC
trong cao LSK dugc xac dinh dwa vao duong chuan atropine véi nong do khao sat tw
10 dén 500 pg/mL (AE, y = 0,0015x + 0,018, R2=0,9945).

2.4. Khao sét hoat tinh ttc ché enzyme a-amylase cta cao t8i vu LSK

Hoat tinh trc ché enzym a-amylase cta cao t6i vu LSK dwoc thuce hién theo mo
ta ctia Mohamed et al. (2012) [6] c6 diéu chinh. Hon hop phan tng gom c6 100 pL cao
t0i wu LSK 6 cac nong dd khac nhau va 100 uL dém phosphate pH=7 1 v6i 100 pL tinh
bot (2 mg/mL) ¢ 37°C trong 5 phut. Enzyme a-amylase (3 U/mL, 100 pL) dwoc thém
vao hdn hop phan ting va tiép tuc i & & 37°C trong 15 phut. Sau d6, phan ting duoc
dtmg lai bang cach thém 400 pL HCl 1 M. D9 hap thu quang phd cta hdn hop phan
tng duoc xac dinh ¢ budce séng 660 nm sau khi thém vao 600 uL thudc thir iod.

2.5. Khao sat hoat tinh @c ché€ enzyme a-glucosidase ctia cao t6i wu LSK

Hoat tinh ttc ché enzyme a-glucosidase ctia cao t6i wu LSK dugc xac dinh theo
md ta cua Chipiti ef al. (2015) [7] c6 diéu chinh. Cao t6i wu LSK (250 pL) & cac nong do
khac nhau dugc u voi 500 puL enzyme a-glucosidase 1 U/mL (pha trong dém
phosphate 100 mM; pH=6,8) ¢ 37°C trong 15 phut. Sau d6, 250 pyL dung dich 4-
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nitrophenyl-D-glucopyranoside 5 mM (pha trong dém phosphate 100 mM; pH=6,8)
duoc thém vao va hon hop nay duoc u tiép o 37°C trong 20 phit. D hap thu quang
pho ctia p-nitrophenol giai phong sau phan tng duoc do & budc séong 405 nm.

Kha nang trc ché hoat tinh enzyme a-amylase, a-glucosidase duoc danh gia
dua vao hiéu sudt tic ché€ (%) va nong do (ug/mL) tc ché€ 50% hoat tinh cta enzyme
theo mo ta cia Mohamed et al. (2012) [6]. Bén canh d6, hoat tinh ttc ché a-amylase va
a-glucosidase ctia cao t0i wu LSK con duoc so sanh voéi tinh chat acarbose.

2.6. X1t 1y va phan tich s6 liéu

Céc s0 liéu trong khao sat don yéu t6 va da yéu t6 duoc 1ap lai 3 lan, trinh bay
duéi dang MeantStdev va st ly bang phan mém Minitab 16.0 kiém dinh ANOVA-
Tukey’s. Biéu d6 duwoc vé bang phan mém Microsof Excel 2013. Cac s8 liéu va biéu d6
trong md hinh t5i wu dugc xtt Iy bang phan mém Design Expert 11.0.

3. KET QUA VA THAO LUAN
3.1. K&t qua danh gia tic dong cta cac yéu td don dén qua trinh chiét xuat alkaloid

Ethanol 1a dung moi phd bién c6 d6 hoa tan, d6 phan cuc, chi phi thap va an
toan nén thuong duoc stt dung trong qua trinh chiét xuat cac hgp chat thién nhién.
Viéc két ethanol véi nude ¢ nhiéu nong dd khac nhau tao nén moi treong phan cuc da
dang, gitup tang cao hiéu qua chiét xuat alkaloid. Qua trinh khao sat anh hwong cua
nong d¢ ethanol dén viéc chiét xudt alkaloid tir LSK duwoc trinh bay trong Hinh 1A.
TAC tang dan ttr 45,11 + 2,47 mg AE/g cao chiét ¢ nong do ethanol 40% lén 103,62+1,89
mg AE/g cao chiét ¢ néng do ethanol 70%, khac biét c6 y nghia vé mat thong ké
(p<0,05). TAC chiét xudt duoc tir LSK bat dau giam khi ndng dd ethanol vuot qua 70%.
Do d6, nong do ethanol 60, 70 va 80% duoc chon dwa vao thiét ké Box-Behnken.
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Hinh 1. Ham luong alkaloid trong cao LSK dudi tadc dong ctia cac yéu t6 don.

Ghi chii: A: Anh huéng ciia nong d6 ethanol dén TAC; B: Anh hwdng ciia nhiét dg siéu am dén TAC; C:
Anh hwéng ciia thoi gian siéu dm dén TAC; D: Anh hwdng ciia ty 18 nguyén liéu/ dung méi dén TAC.

Nhu duoc trinh bay trong Hinh 1B, nhiét d6 cting c6 anh hudng dang ké dén su
bién dong ctia TAC chiét xuat ttr LSK. TAC (134,12 + 2,57 mg AE/g cao chiét) thu duoc
cao nhéat khi danh siéu am & 70°C. TAC bit dau giam khi nhiét d¢ siéu am vuot qua
70°C. Nguyén nhan c6 thé 1a do cac hop chdt thudc nhém alkaloid trong LSK bi phan
huy hoac bién tinh khi & nhiét d6 cao vuot qua 70°C. Hién twong nay cting dugc tim
thdy khi chiét xuat alkaloid trong nghién cttu ctia Bin et al. (2018) [8]. Nhiét d0 siéu am
60, 70 va 80°C da dwoc chon dé€ dua vao thiét ké Box-Behnken.

Thoi gian siéu am tr 5 dén 35 phut cing gay nén su bién dong ham luong
alkakoid chiét xudt tiv LSK. Hinh 1C cho thdy, TAC thu duoc cao nhat la 177,40 + 1,89
mg AE/g cao chiét khi danh siéu am trong 20 phtit. Sau d6, ham luong alkakoid bat
dau giam khi kéo dai thoi gian siéu am dai hon 20 phuat. Do d6, thoi gian siéu am 15, 20
va 25 phut duoc chon dua vao thiét ké Box-Behnken.

Trong nghién ctru nay anh hudng caa ty 1€ nguyén liéu/ dung moéi dén TAC
chiét xuat tir LSK cling duwgc danh gia trong Hinh 1D. Két qua cho thdy, ham lugng
alkakoid chiét xuat tir LSK tang dan ttr 56,63 + 3,11 mg AE/g cao chiét o ty 1€ 1/10 (w/v)
dén 92,50 + 2,50 mg AE/g cao chiét ¢ ty 1€ 1/30 (w/v), khac biét ¢ y nghia vé mét thong
ké (p<0,05). Tuy nhién khi tiép tuc tang ty 1&€ nguyén liéu/ dung moi lén 1/35 va 1/40
(w/v) thi TAC chiét xuat tir LSK c6 xu hudng 6n dinh khong thay ddi, khac biét khong
c6 y nghia thdng ké so vdi ty 1é€ nguyén liéu/ dung moi la 1/30 (p>0,05). Nguyén nhan
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la do ham lwong chat hoa tan da dat dén do bao hoa, diéu nay c6 sy twong dong véi
nghién cttu caa Bin et al. (2018) [8]. Chinh vi vay, ty 1¢ nguyén liéu/ dung mdi 1/30
(w/v) dugc cd dinh trong thiét ké Box-Behnken.

3.2. K&t qua t6i wu héa qua trinh chiét xuit alkaloid tir bot dugc liéu LSK

Nghién cttu da st dung phuong phap dap ting bé mat, thiét ké Box-Behnken
d€ xay dung 17 nghiém thitc thi nghiém (Bang 1). Két qua cho thdy, TAC trong 17
nghiém thirc dao dong tir 82,88 + 0,57 mg AE/g cao chiét dén 287,35 + 0,33 mg AE/g cao
chiét. TAC chiét xuat dugc nhiéu nhat roi vao 5 nghiém thtic trung tam (tor nghiém
thirc 13 dén 17). Dya vao cac gid tri thuc nghiém thu nhan duoc tir Bang 1, stt dung
phan mém Design Expert 11.0 d€ tién hanh t6i wu héa nham xac dinh duoc md hinh dy
doan TAC dwdi tic dong ctia ba yéu t8. Ap dung phurong phap phan tich hdi quy cac
s0 liéu thue nghiém, thu duwgc mo hinh du doan da thitc bac hai vé TAC:

Y Alkatoid = —8144,10425 + 69,33497 x A +158,7281 x B + 56,54115 x C - 0,056725 x A
x B +0,0427 x A x C-0,00935 x B x C - 0,47444 x A2 -1,12961 B? - 1,43376 x C2.

Trong dé, Y la ham lwong alkaloid dw dodn chiét xudt dwgc tir LSK; A la yéu t6'nong do ethanol

(%, v/v); B la yéu t0'nhiét dg siéu am (°C); C la yéu t6'thoi gian siéu dm (phiit).

Bang 1. Ma tran thuc nghiém Box-Behnken ba yéu t6 cia LSK

Nghiém thitc Cac bién doc lap Ham luong alka1'03d
A (%, vIv) B (°C) C (phuit) (mg AE/g cao chiét)
1 60 60 20 157,96°+0,37
2 80 60 20 165,994+0,42
3 60 80 20 97,54+0,22
4 80 80 20 82,88:+0,57
5 60 70 15 199,88<+0,64
6 80 70 15 190,794+0,33
7 60 70 25 211,36°+0,16
8 80 70 25 210,81°+0,38
9 70 60 15 165,48+0,32
10 70 80 15 95,158+0,26
11 70 60 25 181,17<+0,23
12 70 80 25 108,97¢+0,53
13 70 70 20 285,79°+0,56
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Ghi chii: A-Nong dg ethanol (%, v/v); B-Nhiét g siéu am (°C); C-Thoi gian siéu dm (phiit). Cic

gid tri c6 mdu ti theo sau trong cing mot cgt giong nhau khdc bigt khong c6 y nghia & mikc 5%.

Phan tich ANOVA dugc st dung d€ danh gia mo hinh chiét xuat thuc nghiém
va du doan duoc trinh bay trong Bang 2.

Bdng 2. Phan tich cac hé s6 twong quan cta cac yéu t6 dén ham luong alkaloid

Nguo6n Sum of squares Df  Mean square F-value p-value
Model 85121,16 9 9457,91 15454,08 <0,0001
A-Nb6ng d6 ethanol 33,09 1 33,09 54,07 0,0002
B-Nhiét do 10228,79 1 10228,79 16713,69 <0,0001
C-Thoi gian 465,28 1 465,28 760,26 <0,0001
AB 128,71 1 128,71 210,31 <0,0001
AC 18,23 1 18,23 29,79 0,0009
BC 0,8742 1 0,8742 1,43 0,2709
A? 9477,61 1 9477,61 15486,28 <0,0001
B2 53727,58 1 53727,58 87790,06 <0,0001
C? 5409,65 1 5409,65 8839,29 <0,0001
Residual 4,28 7 0,6120
Lack of Fit 1,75 3 0,5842 0,9231 0,5064
Pure Error 2,53 4 0,6329 N=17 CV=0,4029
Cor Total 85125,45 16 R?=0,9999 R2A¢=0,9999  R?pr=0,9996

Phuong trinh hoi quy cia TAC c6 dang ham bac 2 va dat duoc sy twong quan

kha tdt voi phan tich phuong sai ¢6 y nghia thong ké (p<0,05). Diéu nay cho thay, mo
hinh nay phu hop va ¢é thé du doan chinh xac TAC. Phuong trinh TAC ciing cho thay
cac thong sd co thé giai thich duoc su thay doi cua ham muc tiéu véi hé sd tuong quan
kha cao (R=0,9999). Tir d6 cho thdy sy twong quan mat thiét gitta TAC du doan va
TAC thu nhan dugc trong thuc nghiém. Cac hé s6 trong phuong trinh hoi quy cta
TAC déu c6 sy khac biét c6 y nghi thdng ké (p<0,05) ngoai trir cac hé s6 BC (p>0,05).
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Gia tri Lack of Fit cia m6 hinh (0,5064) 16n hon 0,05 cho thay sy phu hop cao véi thuc
nghiém.

Céc biéu do6 bé mat dap ung 3D duoc tao ra béng cach ¢d dinh mot yéu td o
mttc 0, dong thoi thay d6i hai yéu td khac trong pham vi tham do. Cac biéu d6 3D nay
da mo ta tac dong twong tac ctia cac yéu t6 dén TAC, nhu duoc hién thi trong Hinh 2.
Dua vao Hinh 2.1 va Hinh 2.2, TAC tdng cung vdi nong do ethanol, nhiét d6 va bit dau
giam sau khi nong d¢ ethanol cao hon 70%, nhiét d6 cao hon 70°C. Dya vao Hinh 2.3
dén 2.6 co thé thay viéc kéo dai thoi gian ly trich qua 20 phit dan dén viéc giam TAC.

Akalowd (mg AE/g a0 chit)

Akaloid (mg AE/g cac chiét)

Hinh 2. Bé mat dap ting ham lwong alkaloid trong cao LSK dudi su twong tac gitra cac yéu to.

Ghi chii: 1-M0 hinh tirong tdc gitta nhi¢t d0 va nong do ethanol anh hwong dén TAC; 2-MOo hinh tirong
tdc gita nong d ethanol va thoi gian anh hiegng dén TAC; 3-MO6 hinh twong tic giiva thoi gian va nhigt
d¢ anh hwegng dén TAC.

Cac thong sd chiét xuat toi wu dat dugc tir mo hinh véi ndng do ethanol 69,16%,
nhiét do siéu am 68,03°C va thoi gian siéu am 21,33 phat. Véi cac thong sd t6i wu nay
thi gia tri cia ham muc tiéu TAC=288,37 mg AE/g cao chiét (Hinh 3). D& kiém dinh gia
tri toi wu tim dwoc tir mod hinh dy doan, nghién ctru da chiét xuat alkaloid theo phuong
an tot nhat duoc dé ra: nong do ethanol 69%, nhiét do siéu am 68°C va thoi gian siéu
am la 21,33 phut va ty 1é nguyén liéu/ dung mdi 1/30 (w/v). Két qua cho thdy, TAC
(287,36 + 2,05 mg AE/g cao chiét) thu dugc trong thuc nghiém twong duong véi TAC
du doan.
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I - [
60 80 60 80

A:Néng dé ethanol = £69.1563 B:Nhiét d6 = 68.0314

15 25 82.88 287.35

C:Thdi gian = 21.3288 Alkaloid = 288.371

Hinh 3. Ham ky vong va diéu kién chiét xuat ti vu alkaloid trong bot duoc liéu LSK.
3.3. Hoat tinh tc ché enzyme a-amylase va a-glucosidase ctia cao t6i wu LSK

Bénh dai thdo duwong dang gia tdng ¢ mttc bdo dong va gay anh huong nghiém
trong dén sttc khoe con nguoi. Mot chién lwge quan trong dé€ kiém soat tang duong
huyét la tc ché cdc enzyme tiéu hda carbohydrate chinh nhu a-amylase va a-
glucosidase, cling dong mot vai tro quan trong trong viéc ngan ngtra cac bién ching
tiéu duong. Cac chdt tc ché€ cac enzyme a-amylase va a-glucosidase lam cham qua
trinh tiéu hoa carbohydrate, do d¢, lam giam tdc do hdp thu glucose tir rudt non, ciing
nhu lam giam mtc dwong huyét sau an. Do d6, Gic ché a-amylase va a-glucosidase la
chia khda quan trong trong quan ly va diéu tri bénh dai thdo duong [7].

Bang 3. Hoat tinh trc ch€ enzyme a-amylase va a-glucosidase cta cao t6i vu LSK

Hiéu suat trc ché (%)

Noéng d6 (ug/mL)
Enzyme a-amylase Enzyme a-glucosidase
10 8,85+0,60 24,15%+0,12
20 13,10:+0,33 32,22+0,07
40 25,814+0,73 47,394+0,23
60 36,33+0,58 62,39°+0,48
80 48,05+0,62 77,63+0,07
100 60,06°+0,84 93,672+0,30
~ Nong d6 e ché 50% hoat tinh ctia enzyme (ICso)
Mau tht
Enzyme a-amylase Enzyme a-glucosidase
Cao t6i vu LSK 82,812+1,25 ug/mL 43,54°+0,09 ug/mL

Tinh chat acarbose 2,65°+0,42 pg/mL 7,14°+0,67 ug/mL
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Ghi chii: Cdc gid tri c6 mau tw theo sau trong ciung mot cot giong nhau khic bigt khong cé v

nghia 6 mirc 5%.

Trong nghién ctu nay, cao t6i wu LSK cd hiéu qua tc ché hoat dong cua
enzyme a-amylase dao dong tir 8,85+0,60% dén 60,06+0,84%, tc ché enzyme a-
glucosidase dao dong tir 24,15+0,12% dén 93,67+0,30%. Két qua cho thay ¢ cung nong
d6 khao sat kha nang trc ché€ enzyme a-glucosidase cta cao t6i wu LSK luén manh hon
enzyme a-amylase. Cao t0i wu LSK c6 nong d¢ trc ch€ 50% hoat tinh ctia enzyme a-
glucosidase (IC50=43,54+0,09 pg/mL) manh gdp 190 lan enzyme a-amylase
(ICs50=82,81+1,25 pg/mL). Hoat tinh ttc ch€ enzyme a-amylase, a-glucosidase ctia cao tdi
vu LSK diéu yéu hon tinh chat acarbose (ICso, a-amylase=2,65+0,42 pg/mL; ICso, -
glucosidase=7,14+0,67 png/mL) lan lwot 1a 31,25 va 6,10 Tan.

4. KET LUAN

Phuong phap dap tng bé mat da duoc ap dung hiéu qua dé t6i uu hoa chiét
xudt alkaloid ttr LSK. Duya trén mo6 hinh hoi quy duoc tinh toan, cac thong s6 quan
trong nhat anh huong dén viéc chiét xuat alkaloid 1a néng d6 ethanol (69%, v/v), nhiét
do siéu am (68°C), thoi gian siéu am (21,33 phut) va ty 1€ nguyeén liéu dung méi (1/30,
w/v). TAC thuc nghiém thu dwgc 1a 287,36+2,05 mg AE/g cao chiét khi chiét xuat ¢
diéu kién t6i wu, phit hop véi mé hinh du dodn. Cao t6i wu LSK cho thay tiém ning hod
tro diéu tri bénh dai thdo duong khi trc ché hiéu qua hoat dong cua enzyme a-amylase
va a-glucosidase.
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GLUCOSIDASE ENZYME INHIBITORY ACTIVITY
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ABSTRACT

The present study reports a multivariable optimization of ultrasound-assisted
extraction of alkaloids from breadfruit leaves. The parameters of ethanol
concentration, ultrasonic temperature, ultrasonic time and material/solvent ratio
have been optimized. According to the models, the optimal extraction conditions
were: 69% of ethanol, the ultrasonic time of 21.33 min, the ultrasonic temperature
of 68°C and a material/solvent ratio of 1/30 (w/v). Under the optimized conditions,
the extraction yield of the alkaloids from breadfruit leaves was 287.36 + 2.05 mg
AE/g extract, which was in agreement with the predicted value (288.37 mg AE/g
extract). The optimal extract of breadfruit leaves was able to inhibit the activity of
a-amylase enzymes (ICso = 82.81 + 1.25 ug/mL) and a-glucosidase (ICso = 43.54 +
0.09 pg/mL). Therefore, breadfruit leaves can be used as a novel source of natural
alkaloids that have potential applications as inhibitors of a-amylase and a-

glucosidase enzymes in the pharmaceutical industries.

Keywords: alkaloid, Artocarpus altilis, optimization, a-amylase, a-glucosidase .
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