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TOM TAT

Dai thao dudng 1 mot can bénh mén tinh v6i nhidu bién chimg nguy hiém, biéu
hién dic trung cua bénh 13 hién tuong ting dudng huyét va réi loan chuyén hoa
carbohydrate. Nhim tim kiém va bd sung nguén thao dugc day tiém ning va phong
pht v6i kha nang 1am ha dudng huyét va chdng oxy héa hiéu qua nén dé tai “Khao
sat kha ning trc ché enzyme a-amylase va a-glucosidase ciia mdt sé cdy thudc
dan gian diéu tri bénh dai thao dwong” dugc thyc hién nham muc tiéu tuyén chon
cac cay dugc lidu tri dai thao dudng hiéu qua c6 ngudn goc thién nhién, ré tién, sir
dung tién loi dé ngudi bénh va thay thude c6 thém lya chon. Két qua phén tich dinh
tinh cho théy, cao ethanol tir cac mau 14 chira cac hop chit nhu alkaloid, flavonoid,
tannin va saponin. Cao ethanol tir cic mau 14 c¢6 kha ning tc ché enzyme o-
amylase: 14 Oi (ICso = 42,94 pg/mL); 14 Xoai (ICso = 61,17 pg/mL), 14 méng cau Ta
(ICso = 64,85 pg/mL), 14 mang cau Xiém (ICso = 76,36 pg/mL) va la Binh bat (1Cso
= 88,93 pg/mL). Pong thdi, cao ethanol tir cac miu 14 cling e ché hoat tinh cua
enzyme a-glucosidase: a4 binh bat (ICso = 18,18 pg/mL), la xoai (ICso = 33,18
Hg/mL), 14 ming cau xiém (ICso = 45,49 pg/mL), 14 ming ciu ta (ICso = 55,74
ug/mL) va 1a 6i (ICso = 97,47 pg/mL). Phan tich hiéu qua khir gbc tu do cho thdy,
cao ethanol tir cac mau 14 c6 kha nang khir goc tu do DPPH: 14 binh bat (ICso =
285,81 pg/mL), 14 mang cau Ta (ICso = 272,38 ug/mL), 1a 6i (ICso = 244,60
Hg/mL), 14 xo0ai (ICso = 245,65 pg/mL) va la mang cau xiém (1Cso = 223,12 pg/mL).

Tir khéa: a-amylase, a-glucosidase, DPPH, 14 mdng cau xiém, 14 6i, 14 xoai, 14

binh bat va 14 mang cau ta.



MUC LUC

TOM TAT oot i
MUC LUC ... i
TU VIET TAT oottt ssssens iv
DANH SACH BANG ...ovvvriiriireiieiineissesssesssss s ssssssssssssssssans v
DANH SACH HINH......cooviiiiieeecectcee ettt vi
LOT CAM ON ...oooiiiiiieeseeieesssess et esssssss st esssssnns viii
PHAN MO DAU ...ttt 1
1. Tinh cap thiét cla d& tA1 ...ovvovveveeececeeeeeee e 1
2. TONG qUAN NZHIEN CUU....voveoeeeevceeeese et 2
B B T T 1 o SRRSO 2
2.2 Phan loai bénh Dai thao GuUong.........ccccevviiiiiiiiii e 2
2.3 Bénh Dai thao GUONG tyPe 2 ..evevvveieiiiiie i 3
2.4 Gidi thiBu V& NEUYEN LU ..., 7
2.4.1 MANE CAU XIBIM ..ottt 8
242 MANG CAU A ...ttt en sttt en st ene s en e 9
2. 4.3 BINN DAL ..o 10
244 X0 ..o 10
2145 Ol ettt 11
2.5 Tong quan vé enzyme a-amylase va a-glucoSidase............oovvvveervreeenne, 12
2.5.1 Khai NIEM V& @NZYIMC.......oeeveveererereieesseesesiesesessessessssessesssnsssessessnsesennes 12
2.5.2 Chat TIC ChE @NZYME ..ottt ene s 12
2.5.3 Enzyme a-amylase (EC 3.2.1.1) oo 14
2.5.4 Enzyme a-glucosidase (EC 3.2.1.20)......cccccceeiiriiiriiieiinnieesee e sie e 15
2.5.5 Co ché sinh hoc tc ché enzyme a-amylase va a-glucosidase ctia cac hop

chit cO hoat tinh SN NOC . ..cveveeeeeeeeeeeeeeeeeeee ettt ee e 16
2.5.6 Chat tc ché enzyme a-amylase va a-glucoSidase ..........cocoueveeerereenss 17
2.6 So luge vé gbe tur do va chat chong 0Xy hOa .......c.ovecvvevveeieeeieeseeeieeans 18
2.6.1 GOC T GO vttt ettt ettt ettt et ee e e 18
2.6.2 Loi ich ctia goc tyr do d6i VOi COthE ....vveveceeeeeeieeereeee s 19
2.6.3 Tac hai ctia g6c trr do d0i VO COthe ....cvvvveeeeiieeieereeeeeee s 20
2.6.4 CAc Chit ChONE 0XY OB ......evvceeeeceeeeseveeee s 20
2.6.5 Stress oxy hoa va hau qua cua né ¢ bénh dai thdo duong .................... 22
2.7 Tinh hinh nghién ctu kha ning (c ché enzyme a-amyalse va o-

glucosidase trong va ngoai NUGC........ccveuererrieieeienee e 22
2.7.1 TI8N THE IGH....vrevireeeeeeeieisieeieeee ettt ene s 22
2.7.2 0 VIBEINGITL 1.ttt ettt ettt et et ee e et et e eeeses e e et eseneneens 24
3. MUC U CUA A& A1 .ottt ee et eeeee et s e et ee et eeee et en e e et eneeeeeens 25
4 Péi tugng, pham vi va phuong phap nghién clru .......c.evvevveeveeveieseerieeians 25
4.1 Doi tuong, pham Vi NZHIEN CHU ......cvvvveerereeeeeeeeee e 25
4.2 Phuong phap nghi€n ClU........cccocviiiiiiiiie s 25
NOTDUNG ..ottt ettt ee e ettt e ettt et et et en e s s en e, 26
CHUONG L ..ottt st sbe e nean s 26

KHAO SAT ANH HUGNG CUA NONG PO CAO CHIET ETHANOL TU
CAC MAU LA BEN KHA NANG UC CHE ENZYME a-AMY LASE26



CHUONG 2.......ooomin. SR e R SRS AR 35
KHAO SAT ANH HUONG CUA NONG PO CAO CHIET ETHANOL TU
CAC MAU LA DEN KHA NANG UC CHE ENZYME o-

GLUCOSIDASE ....oooeeeeeeeeeeeee et et ee e ee e e e e e e e e e e e enenenen e 35
(03§ L810)N(C 8 1 OSSO 44
DANH GIA KHA NANG KHANG OXY HOA CUA CAO CHIET
ETHANOL TU CAC MAU LA ...ooooeooeeeeeeeeeeeeeeeeeeeeeeeeee e, 44
[0 5 L6101 (€ A7 /20 TSSO 52
DANH GIA KHA NANG KHANG OXY HOA CUA CAO CHIET
"ETHANOL TU CA MAU LA ...coooiiiriiiiiesesessesi 52
PHAN KET LUAN <.ttt ettt e e e et et et et e eaeaeeeeeeee s s eneeaeananns 59
TAI LIEU THAM KHAO ..o ooeeeeeeeeeeeeeeeeeeeee oo ee e seseseeeseeeeeenenenenenns 60



ADA
DMSO
bTb
DPPH
IDF
LADA
OD
THA
PNPG
RNS
ROS
SU
HLA

TU VIET TAT

American Diabetes Association
Dimethyl sulfoside

Dai thao duong
2,2-diphenyl-1-pycrylhydrazyl
International Diabetes Federation
Latent Autoimmune Diabetes in Adulthood
Optical Density

Tang huyét ap
Para-nitrophenyl-a-D-glucopyranoside
Reactive Nitrogen Species

Reactive Oxygen Species
Sulfonylurea

Human Leucocyst Antigen



DANH SACH BANG

Bang 1: Cac hop chit ty nhién trc ché enzyme a-amylase (Sales et al., 2012).

................................................................................................................. 17
Bang 2: Cac hop chat ti nhién Gc ché enzyme a-glucosidase (Kumar et al.,
20LL) ittt be e nre e 18
Bang 3: Cac ROS va RNS trong co thé sinh hoc (Proctor, 1989). ................. 19
Bang 4: B4 tri thi nghiém khao sat anh hudng cua ndng d6 cao chiét ethanol
tir cac mau 14 dén kha ning e ché enzyme a-amylase. .........cocoovvee..... 29
Bang 5: Két qua d6 4m va hiéu suat trich cao ethanol cua cac mau l4. .......... 33
Bang 6: B4 tri thi nghiém khao sat anh hudng cua ndng do cao chiét ethanol
tir cac mAu 14 dén kha ning tc ché enzyme a-glucosidase..................... 35
Bang 10: B6 tri thi nghiém khao sat hoat tinh chéng oxy hoa ciia cao chiét
ethanol tir cac mau 14 bang phuong phap DPPH. ........ccccccevvvevrverrennns 45
Bang 11: Két qua khao sat kha ning uc ché enzyme a-glucosidase cua
ACAIDOSE. ...t 47
Bang 12: Két qua khao sat kha ning wc ché enzyme a-glucosidase cta cao
chi€t ethanol tlr CAC MAU L& ....cvvuvvrerereeererierieceeeeee e 48
Bang 13: Gia trj IC50 ctia cao chiét ethanol tir cic mau 14 va Acarbose tic ché
eNnzyme o-gIUCOSIAASE. ......c.eciiiiieceecee e 51
Bang 13: Kha nang tc ché DPPH cua cao chiét ethanol tir cac mau la.......... 52

Bang 14. Kha ning khtr goc tu do cua Vitamin C bang phuong phap DPPH.56
Bang 15. Gia tri IC50 cua cao chiét ethanol 1a khoai lang tim va Vitamin C 58



DANH SACH HINH

Hinh 11 MANE CAU XIBIM .. ..veiveieeeeeeeeeeeeeeeeeeeee e seeee st es s seen st ee st seenes s een s 8
HINA 25 MENG CAU ..ottt 9
HINN 3: BINN DAL ... 10
HINN 42 XOAT ... 11
HINR 52 Ollerurrrreeesereseessesisess sttt 11
Hinh 6: Co ché tic ché hai enzyme a-amylase va a-glucosidase cta cao chiét
(HOGaN, 2009).....cccuieiieiieiii ettt et snee e te e reenree e 16
HIND 72 FIAVONOIA ... 22
Hinh 8: So dd bo tri tong quat thi NGHIEM. .......c.evveveeeererereeeeeeeeesees e 26
Hinh 9: So dd tom tat quy trinh trich cao cia cac MAU 14, .....ovvvveeveererercnne, 27
Hinh 10: Quy trinh khao sat kha nang trc ché enzyme a-amylase.................. 31
Hinh 11. Qua trinh chiét cao ethanol. .........cccoovveeeeeeeeeeeeeeeee e, 33
Hinh 12: Quy trinh khao sat kha ning trc ché enzyme a-glucosidase. ........... 37
Hinh 13: D6 thi biéu dién kha ning trc ché enzyme a-amylase ctia Acarbose.
......................................................................................................................... 38
Hinh 14: D6 thi biéu dién kha ning (rc ché enzyme a-amylase cua cao chiét
ethanol ciia mau 14 mgmg CAU XABIIL. .o 40
Hinh 15: D6 thi biéu dién kha ning tc ché enzyme a-amylase cua............... 40
Hinh 16: D6 thi biéu dién kha niang @c ché enzyme a-amylase cta cao chiét
ethanol ctia MAU 14 BiNh DAL, .......cccvovevieieiiceieee st 41
Hinh 17: D6 thi biéu dién kha ning ¢c ché enzyme a-amylase cua cao chiét
ethanol cl1a MAU 1 XOA1. ...cvevevvieeeeiiiecece ettt 41
Hinh 18: D6 thi biéu dién kha ning (rc ché enzyme a-amylase cua cao chiét
ethanol €012 MAU 18 Ol...c....cvveeeiesieeeeee et 42
Hinh 19: Co ché phan tng trung hoa goc tr do DPPH........ccccocvvvvvceveieenns 44
Hinh 20: Quy trinh thtr hoat tinh khang oxy hoa bang DPPH. ......ccoceviienn 46
Hinh 21: D6 thi biéu dién kha ning Gc ché enzyme a-glucosidase cua
ACAIMDOSE. ...t 48
Hinh 22: D6 thi biéu dién kha ning @c ché enzyme a-glucosidase cua cao
chiét ethanol ctia mAu 14 MANG CAU XIBIM. ....vvveveeeeeeeeee e, 49
Hinh 23: D6 thi biéu dién kha ning (¢ ché enzyme a-glucosidase cua cao
chiét ethanol ctia MAU 14 MANG CAU 1A, ...cvuvveveerievereeeeese e 49
Hinh 24: D) thi biéu dién kha ning Gc ché enzyme a-glucosidase cua cao
chiét ethanol ctia MAu 14 BINh DAL .......cvvvrrvrerieieeeeeeseeeeessesnese 50
Hinh 25: D) thi biéu dién kha ning Gc ché enzyme a-glucosidase cua cao
chiét ethanol ct1a MAU 18 XA .....v.evveveeeeeeeeeeeeeeeee s, 50
Hinh 26: D thi b1eu dién kha ning e ché enzyme a-glucosidase cua cao
chiét ethanol ct1a MAU 18 Ol .....cvveevieeieeeeeeeeeee e 50
Hinh 27: D6 thi biéu dién kha niang rc ché DPPH ciia cao chiét ethanol cia
MAU 14 MANG CAU XIBIM. ...vovvvveeeceeseeseeeieeees et eseeseestesee st 53
Hinh 28: D6 thi biéu dién kha niang rc ché DPPH ciia cao chiét ethanol cua
MAU 1A MANZ CAU 1A, 1.voveveeeceeeeeeesesetee et ess st sse st nsenens 54
Hinh 29: D6 thi biéu dién kha niang rc ché DPPH cila cao chiét ethanol cia
MAU 14 BINH DAL oottt 55

Vi



Hinh 30: D6 thi biéu dién kha nang rc ché DPPH cao chiét ethanol mau 14 6i

......................................................................................................................... 55
Hinh 31: Kha nang trc ch~é' DPPH cao chiét ethanol méu,lé XOAL. oo OB
Hinh 32. D6 thi bi€u dién sy phu thudc phan tram goc ty do vao nong do
V41 = 011 1SS 57

vii



LOI CAM ON

Qua thdi gian thue hién dé tai da giup toi rén luyén kha ning 1am viéc doc lap,
hoc céach tiép can vai nhimg van dé mai, giup toi co diéu kién tiép xtc, diéu khién
truc tiép cac thiét bi tai Phong Thi Nghiém Sinh Héa, Vién NC&PT Coéng nghé sinh
hoc, truong Dai hoc Can Tho cung véi su hd tro cia Ban Giam Hiéu, phong Khoa
hoc Cong nghé¢, phong Ké hoach — Tai vu cua truong Pai hoc Tra Vinh tao diéu
kién cho t6i thuc hién d& tai ndy. Dé hoan thanh duoc dé tai nay co su dong gop
khong nho ciia Quy thay cd, ban bé va ngudi than. Qua day, toi xin giri 101 cam on
sdu sac dén:

- Thay Nguyén Minh Chon d4 tan tinh hudng dan, cung cip tai lidu va truyén
dat nhiéu kién thtrc cling nhu kinh nghiém quy bau gitp t6i hoan thanh dé tai nghién
ctru khoa hoc cap Trudng, truong Pai hoc Tra Vinh

- Ban Giam Hi¢u, phong Khoa hoc Cong ngh¢, phong K& hoach — Tai vu cua
truong Pai hoc Tra Vinh, Quy thdy, ¢d, cic anh, chi, cic ban ctia phong thi nghiém
Sinh Hoa, Vién NC&PT Cong nghé sinh hoc, truong Pai hoc Can Tho, cung vai su
hd tro cta da tao diéu kién thuan lgi cho toi trong subt qué trinh thyc hién dé tai.

Sau cung, téi xin kinh chic Ban Giam Hiéu, phong Khoa hoc Cong nghé,
phong Ké hoach — Tai vu cua truong Pai hoc Tra Vinh, Quy thﬁy cO va cac anh,
chi, cac ban Phong Thi Nghiém Sinh Hoéa, Vién NC&PT Cong ngh¢ sinh hoc,
truong Pai hoc Can Tho, cac ban hoc vién cao hoc, sinh vién dai hoc phong thi
nghiém Sinh héa ludn doi dao sirc khoe va thanh cong trong cong viée ciing nhu
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PHAN MO DAU

1. Tinh cap thiét ciia dé tai

Dii thao dudong (DTD) 1a bénh do su rdi loan chuyén hoa carbohydrate khi
hormone insulin ctia tuyén tuy bi thiéu hay giam tac dong trong co thé. DTD biéu
hién bang lugng glucose trong méau cao hon binh thudng, do d6 kiém soat lwong
glucose 13 mot muyc tiéu quan trong dé lam giam nguy co bién ching strc khoe 1au
dai ctia bénh DTD. Carbohydrate 1a ngudn cung tng 16n glucose trong co thé. Phin
tu carbohydrate bi thiy phan thanh cac oligosaccharide boi enzyme a-amylase (tuy
tang tiét ra); tiép theo ¢ mang rudt non, enzyme a-glucosidase thuy phan
oligosaccharide thanh glucose va sau d6 tham thau vao mau. Do d6, tc ché dugc 2
enzyme nay thi luong glucose trong mau sé giam, viéc diéu tri DPTD s& dé dang hon.

Su phat trién cia PTD do nhiéu nguyén nhan trong d6 nguyén nhan chinh la
stress oxy hoa. Stress oxy héa dan dén tao thanh cac gbc tu do 13 yéu té chinh cua
su phat trién bénh va nhimg bién ching phirc tap ctia PTD (Tripathi and Chandra,
2009). PTD c¢6 thé truc tiép hay gian tiép gay nén cac rdi loan nhu ting duong
huyét, bénh vOng mac, suy than, bénh thiéu mau tim, bénh than kinh, xo vita dong

mach (Dutta, 2015).

Hién nay, dai thdo dudng duoc kiém soat bang nhiéu phuong phap khac nhau
nhu sir dung thude duy tri luong glucose trong méau 6n dinh Sulfonylurea (SU).Tuy
nhién, SU sir dung cang dai thi tac dung ha dudng huyét cang ning tir 12-24 gio va
c6 thé sir dung 1 1an/ngay va mot s tac dung phu tir viée st dung SU nhu ting can,
budn nén, 6i mura, vang da, giam tiéu ciu,.Ngoai ra con c6 nhom Biguanide
(Metformin) ciing c6 tac dung diéu tri tiéu dudng, tuy nhién, Biguanide con co tac
dung phu nhu ti€u chdy, chan an, budn non... (Tr'ém Thi Thu Hé'mg, 2007); chét uc
ché tiéu hoa va hap thu tinh bot (Glucobay); thuéc cam mg do nhay cua insulin.
Nhin chung, cic liéu phap nay cé tac dung nhit dinh, céng dung chinh cta cac
nhoém thudc nay la ha duong huyét hoic cung cap insulin thay thé tam thoi cho
ngudi dai thao duong. Trong tit ca cac loai thude diéu tri dai thao dudng, phan 16n
thuong c6 thém tic dung phu nhu béo phi, vang da, suy dudng huyét, ngd doc
gan... (Nathan et al., 2006; Dai Thi Xuan Trang va ctv., 2012). San phém VOSCAP



1a su phdi hop chiét xuat tir 14 voi, 14 0, 1a sen d& duoc thir nghiém danh gia hiéu
qua kiém soat glucose mau trén chudt khoe manh va chudt DTD type 2 (Truong

Tuyét Mai va ctv., 2012).

Theo Lién doan Pai thiao duong qudc té (IDF- International Diabetes
Federation) nim 2010, dinh nghia dai thao duong (PTD) 1a “nhém nhitng réi loan
khéng dong nhat gom tang dwong huyét va réi loan dung nap glucose do thiéu
insulin, do giam tdc dung cua insulin hodc ca hai. Ddi thdo duong type 2 dac trung
boi khéng insulin va thiéu twong doi insulin, mot trong hai réi loan nay cé thé xudt
hién & thoi diém c6 triéu chirng lam sang bénh ddi thdo dwong”

Xu huéng hién nay trén Thé giéi va Viét Nam, nghién ciru va phat trién cac
thudc ha duong huyét co6 nguodn gbc thuc vat, dic biét 1a nhimng cay thube da dugc
str dung pho bién trong dan gian nham tim nhimg thudc méi hiéu qua va khong giy
tac dung phu so véi cac thude hoa duoc 1a rt can thiét. Chinh vi vay, cac nha khoa
hoc dang nghién ctru nhim tim kiém nhitng ché pham tri liéu dai thao duong hiéu
qua co nguén géc tir cac nguén thuc vat, ré tién, sir dung tién loi dé ngudi bénh va
thﬁy thude c6 thém lya chon.

2. Tong quan nghién ctru
2.1 Khai niém

Theo Lién doan Déi thao duong qudc té (IDF- International Diabetes
Federation) nam 2010, dinh nghia DTD 1 “nhém nhitng réi loan khéng dong nhat
gom tang dwong huyét va réi loan dung nap glucose do thiéu insulin, do gidm tdc
dung cua insulin hodc ca hai. Pdi thdao duong type 2 dac trung boi khang insulin va
thiéu twong doi insulin, mot trong hai roi loan nay cé thé xudt hién & thoi diém cé
triéu chung lam sang bénh dai thao duong”.
2.2 Phan loai bénh Dai thao duwong

Trong nhitng nam 1999, 2003 va 2006, Uy ban chuyén gia cua Hoi Pai thao
duong My, Hoi Pai thdo dudng Chau Au phan loai nhu sau:

DTD type 1: té biao B sinh khang thé bi pha hiy va gay thiéu hut insulin
tuyét ddi, duoc chia 1am hai thé 1a do co ché tu mién va khong tu mién, khong phu

thudc khang thé khang bach cau ¢ ngudi (Human Leucocyst Antigen: HLA).



DTD type 2: dic trung boi khang insulin, giam tiét insulin, ting san xuat
glucose tir gan va bat thudng chuyén héa md. Béo phi dic biét md ndi tang hodc
béo phi trung tim 13 ph6 bién nhat trong DTD type 2 (Powers, 2008).

Céc loai dac hiéu khac nhu DTD do thiéu hut chirc ning té bao B di truyén
(Mody 1, 2, 3, 4, 5, 6), thiéu hut hoat déng insulin do di truyén, cac bénh tuyén tuy
ngoai tiét, cac bénh ndi tiét nhu hoi chirng da noi tiét ty mién, Cushing, u té bao tiét
glucagon, u tiy thuong thin, cudng giap, u té bao tiét somatin, u vo thuong than,
DTP do thude hoic hoa chat, do nhiém trung, hodc cac type DT do trung gian tur
mién nhu hoi chimg Stiff-Man, Down, Klinerfelter va Turner,...

DTD thai nghén 1a DTD phat hién 1an dau lic mang thai va sau khi sinh phan
16n glucose mau trd vé binh thuong, mot sb it tién trién thanh DTD type 2 (Tran
Thi Minh Diém va Pao Thi Dira, 2010). DTD thai ky c6 xu huéng gip ¢ phu nit
thira can, béo phi, nhiéu tudi hay phuy nif sinh dé nhiéu 1an (Ta Van Binh , 2007).

PTD thé LADA (Latent Autoimmune Diabetes in Adulthood) 1a PTP tu
mién nhung xay ra ¢ ngudi 16n (Nguyén Thy Khug, 2009).

Gan day, nguoi ta kham pha ra ndo c6 san xuét insulin. Thiéu insulin va
glucose trong mau cao 1 nhitng yéu t6 chinh anh hudng xau dén chirc ning cua
ndo, hau qua Ia gia ting nguy co bénh Alzheimer’s va chirng mat tri. Tinh trang nay
dugc dé cap nhu DTD type 3 (Kraft, 2011).

2.3 Bénh Dai thao dwong type 2

a/ Nguyén nhén giam tiét insulin

Té bao S cua tuyén tuy bi ton thuong nén khong thé san sinh ra insulin.
Nguyén nhan giy bénh chu yéu 1a do co ché tu mién (Thai Hong Quang, 2008).

R6i loan tiét insulin: Té bao B cla tuyén tuy bi rdi loan vé kha ning san xuét
insulin binh thuong vé mit sd lugng ciing nhu chit luong dé dam bao cho chuyén
hoa glucose binh thuong. Nhitng rdi loan d6 c6 thé 13 bat thuong vé nhip tiét va
dong hoc cua bai tiét insulin, bat thuong vé s luong tiét insulin, bat thuong vé chat
luong nhiing té bao peptide c6 lién quan dén insulin trong mau. Nguyén nhéan c6 su
roi loan tiét insulin c6 thé do mot sb yéu td sau: Su tich tu triglycerides va acid béo
tu do trong mau dan dén tang sy tich ty triglycerides 1a nguyén nhan gay “ngd doc

lipid” & tuy, ting nhay cam té bao B v&i chit trc ché truong luc a-adreneric.



Khang insulin: O bénh nhan DTD type 2, insulin khong c6 kha ning thuc
hién nhirng tac dong cua minh nhu ngudi binh thudng, khang insulin chu yéu duoc
nghién ctru & gan va co. (i) Khang insulin & co: Cac nghién ctru da dé xuit nguyén
nhan khang insulin 13 vai trd cua di truyén, hién twong giam hoat tinh cta enzyme
trong qua trinh oxy ho4 glucose do tang acid béo tu do sinh ra tir qua trinh phan huy
lipid; (i1) Khang insulin & gan: 1a vai tro cua tang glucagon va tang hoat tinh men
PEP-CK.

Mot sb tinh trang sinh 1y va bénh 1y gy ra sy giam nhay cam insulin nhu béo
phi, thai nghén, bénh cép tinh, BPTD type 2. Khi tiét insulin bi thiéu do sy khang
insulin va giam tiét insulin 13 co s¢ xay ra DTD type 2 (Powers, 2008). Qué trinh
thu nap glucose & cac co quan, can c6 su phdi hop chit ché gitta sy nhay cam cia
céc co quan véi insulin, v6i acid béo tu do. Cac acid béo tu do & nong do sinh 1y tc
ché manh sy gin cua insulin vao té bao gan. Ting ndng d6 acid béo tir do ciing kich
thich qua trinh ting sinh glucose tai gan, do d6 ting glucose mau va dé khing
insulin. Giam hoat tinh kinase & thu thé c6 thé 1a co ché chinh trong dé& khang
insulin trén bénh nhan DTD type 2. Khiém khuyét tai thu thé va sau thu thé gop
phan dé khang insulin, giam gin insulin 1a van dé chinh giai doan tién DTD
(Nguyén Hai Thuy, 2006).

Nhiéu tac gia ching minh rang c6 lién quan giita ndng d6 insulin va mot sd réi
loan sinh 1y va chuyén héa nhu ting huyét ap, réi loan lipid mau, giam dung nap
glucose (Hippisley, 2009). Giai doan sém, khang insulin biéu hién boi sy gia ting
tiét insulin nham ha glucose mau, chirc ning té bao B con dam bao nén glucose
mau van binh thuong. Vao giai doan mudn, theo thoi gian khi té bao f bat dau suy
giam vé sb luong va chét luong, su tiét insulin s& giam xudng va DTD type 2 s&
xuat hién. Dic diém DTD type 2 & bénh nhan tudi cao 1a ndng do insulin trung binh
giam, chi s6 khang insulin ting cao, chi s6 chirc nang tiét insulin cia té bao B giam
ré (Hoang Trung Vinh, 2006).

b/ Roi loan su diéu tiét Leptin, Resistin, Adiponectin

Mo md tiét ra Leptin 1a mot hormone protein c6 tac dung tac dong 1én cac hoat
dong cua co thé nhu: tac dong 1én su diéu hoa thé trong, chuyén hoa, chirc ning

sinh san va nhiéu tac dung khac. Pic biét 1a Leptin diéu hoa ndng do duong trong



mau thong qua hai con duong 1a kiém soat sy ngon miéng va tich trit ning lugng,
thong tin cho gan vé st dung glucose dy trit. Khi hai con duong trén bi pha v s&
dan dén bénh DTP (Tran Hiru Dang, 2006). Khi khdi mdé md ting thi lam gia ting
Leptin cung voi sy chuyén hoa bu trir cho bao tdn su nhay cam cua insulin (Polyzos
etal., 2011). Resistin 1a hormone dugc tiét ra tir mé md. Trong qué trinh biét hoa
mo md thi ndng do cua Resistin s& ting 1én. Nong do ciia Resistin mau ting 1én &
ngudi béo phi do ché d6 in hodc ngudn gdc di truyén. Giira béo phi va DTD ¢6 mdi
lién két cua Resistin, d6 chinh 14 nguyén nhan dan dén DTD type 2 (Nguyén Hai
Thuy, 2006).
¢) Yéu to nguy co

Yéu t6 tudi: Nguy co DTD ting theo dan theo qua trinh 130 hoa. O cac nudc
phat trién DTD thudng tap trung & lta tudi trén 45. Nhimng thay ddi cu tric co thé
v6i tinh trang tich m& bung, giam van dong ¢ tudi trung nién va gia 1am giam ning
luong tiéu hao dé dan dén tich lily m& bung gy tinh trang dé khang Insulin (Khan
et al., 1990).

Yéu t6 gia dinh: Khoang 10% bénh nhan méic bénh DTD type 2 c6 ba con
than thudc cling bi mic bénh PTD type 2. Nghién ctru trén nhiing gia dinh bénh
nhan mic bénh DT type 2 thiy: c6 khoang 6% anh chi em rudt cing mic bénh
DTD type 2 va khi b6 me bi bénh DTD type 2,5% con cai cua ho s€ mic bénh DTD
type 2. Hai tré sinh d6i cing trimg, mot ngudi mic bénh DTD type 2, ngudi kia s&
bi xép vao nhom de doa thuc sy s& mic bénh DTD type2 (Ta Van Binh, 2008).

Yéu t6 chung toc: Ty 1¢ DTD type 2 gip 0 tat ca cac dan tdc, nhung vdi ty 16
va muc dd hoan toan khac nhau. O cac dan toc khac nhau, ty 1€ mic bénh DTD thai
ky cling khac nhau, nhitng dan tdc co ty 1¢ méc bénh PTD type 2 cao, thi co ty 1€
méc bénh DTD thai ky cao (Ta Van Binh , 2008).

Yéu té6 moi truong va 16i song: Khi an udng khong hop 1y s& dan dén symat
can bang va du thira ning luong, két hop véi 16i song tinh tai, it hoat dong thuc ddy
nhanh qua trinh tién trién ctia bénh, lam ting nhanh ty 1¢ mac bénh DTD type 2
(Ta Van Binh , 2008). O Viét Nam, ngudi séng & d6 thi ¢ ty 1& méic bénh DTD
type 2 cao hon ¢ nong thon: Ha Noi, ty 1€ mic bénh DT type 2 khu vuc thanh thi
1,4% so v6i nong thon 0,96%. O Hué, ty 1€ trén 1a 1,05% so véi 0,60%. Nhu vay,



su d6 thi hod 1a yéu t6 nguy co quan trong va doc 1ap ctia DT type 2 (Ta Vin Binh
, 2003).

Tién st sinh con ning trén 4 kg: Tré méi sinh nang > 4 kg 1a mot yéu td
nguy co clia bénh DTD type 2 cho cd me va con. Cac ba me nay c6 nguy co mac
DTD type 2 cao hon so v6i phu nit binh thuong. Nhiing tré nay thudng bi béo phi
tir nho, rdi loan dung nap glucose va bi DTD type 2 khi 16n tudi (Ta Vian Binh ,
2008).

Tién sir giam dung nap glucose: Nhitng ngudi cé tién st giam dung nap
glucose, thi kha ning tién trién thanh bénh DT type 2 rat cao. Nhitng ngudi bi rdi
loan dung nap glucose va rdi loan glucose mau lac d6i néu biét sém chi can can
thiép bang ché do an va luyén tap sé giam han nguy co chuyén thanh bénh PTD
type 2 thuc su (Ta Van Binh , 2008).

Tang huyét ap: Tang huyét ap (THA) duogc coi 13 nguy co phat trién bénh
DTPD type 2. Pa s6 bénh nhan DTD type 2 ¢ THA va ty 1¢ DTD type 2 & nguoi
bénh THA ciing cao hon rat nhiéu so v6i ngudi binh thuong cung lra tudi. Ty 18
THA & bénh nhan PTD type 2 déu ting theo tudi doi, tudi bénh, BMI, ndng do
glucose mau,...(Ta Van Binh , 2008).

Béo phi: Mic du sinh bénh hoc cia PTD réat phitc tap, béo phi toan than
trung tAm la mot trong nhitng nguyén nhan chinh gy tinh trang dé khang Insulin,
cung cac rdi loan chuyén héa khac nhu THA va rdi loan md mau déu c6 kha ning
tién trién thanh DTD néu khong duoc kiém soat tot. Anh hudng cua béo phi dén
DTD c6 thé diéu chinh bang thay do6i 16i song. Dung nap glucose mau cé thé
duoc cai thién néu gia tang hoat dong thé luc va kiém soat tdt trong lugng, tir do gia
m nguy co tién trién thanh bénh DTD. O Viét Nam, diéu tra dich t& hoc tai Hué cho
thiy: béo phi chiém 12,5% tong s6 nguoi bi bénh DTD, trong d6 nam chiém
35,42% (Ta Van Binh , 2008).

Ché 6 an va hoat dong thé lyc: Nhiéu cong trinh nghién ctru dich t& hoc cho
thdy: nhitng nguoi c6 théi quen ding nhiéu dudng sacarose, an nhidu chat béo s& co
nguy co bji DTD type 2. Tinh trang dn qua nhiéu chit béo di dwoc nhiéu tac gia
chtirng minh 13 nhitng yéu t6 nguy co giy bénh DTD type 2 & 12 ngudi. Nhiing



ngudi co théi quen udng nhidu ruou, cd nguy co mic bénh PTP type 2 16n hon
nhirng ngudi udng it rvou va in udng didu do.

d) Hau qua

Bénh DTD 1a bénh nguy hiém de doa dén tinh mang va gy ra nhiéu bién
chtng. Theo hiép hoi PTP quéc té, PTP 13 nguyén nhan tir vong dimg hang thi 4
hoac thtr 5 & cac nudc phat trién va dang duoc coi 1a dich bénh & cac nudc dang
phat trién. Khoang 50% bénh nhan BDTD bi cac bién chirng nhu bénh mach vanh,
tim mach, dot quy, bénh ly than kinh do PTD, cit doan chi, suy than, mu mit. Bién
chtng nay dan dén tan tat va giam tudi tho (Leung and Lam, 2000).

DTPD 14 van dé nan giai, ganh niang ddi voi su phat trién kinh té va xa hoi vi
sur phé bién cua bénh va hau qua nang né cta bénh do phat hién va diéu tri mudn.
Nam 1997, ca thé gidi da chi 1.030 ty USD cho diéu tri DTD trong d6 chi yéu chi
cho céc bién chimg DTD trung binh chi phi cho mdi bénh nhan bi bién ching DTD
trén 30 nam 1a 47.420 USD (Caro et al., 2002). Trung Qudc 12 mot trong nhing
qudc gia co s6 nguoi mic DTP cao nhat thé giéi. Nam 2007, chi cho bénh DTD va
bién chimg DTD 14 26 ty USD, du kién nim 2030 ting 1én 47,2 ty USD (Weibing
et al., 2009).

Tang nong do glucose mau 1a nguyén nhan chinh din dén bién chiing man
tinh ctia DTD dic biét 1a bién ching mach mau. Chinh vi thé trén thé gidi co rét
nhiéu nghién ctru vé vai trd cta kiém soat glucose mau ddi véi cac bién chirng man
tinh bénh nhan DTP. Céc bién chirng man tinh thudng gip: bién chirng mach mau
16n va bién ching mach mdu nho (Cockram, 2000; Leung and Lam, 2000; Gopa
and Lan, 2004).

2.4 Giéi thiéu vé nguyén liéu

Céc loai thyc vat 14 mang cau xiém, 14 mang cau ta, 14 xoai 1a mot trong
nhimg loai thuc vat duoc trong phd bién tai Tra Vinh. Bén canh d6, 14 binh
bat 1a mot loai thyc vat moc hoang cdp ao bo rudng chiém luong 16m va cé
surc séng manh. Céc loai thyc vat nay chua dugc nghién ctru vé cac hoat tinh
sinh hoc ciing nhu kha ning tmg dung cic phu phé pham vao doi sdng. Vi

vay, dé tai chon 4 doi tuong trén thyc hién nghién ctru cho dé tai, miu duoc



thu & cac huyén Cau Ngang, Duyén Hai, Cau K¢, Tra Ct, Cang Long, Chau
Thanh va Tiéu Can tai tinh Tra Vinh.
2.4.1 Mang ciu Xiém
Gidi Plante
B Magnoliales
Ho Annonaceae

Chi Annona

Loai A. Muricata

Hinh 1: Ming ciu xiém

Ming ciu Xiém, con goi 1a ming ciu gai, na Xiém, na gai (danh phap hai
phﬁn: Annona muricata) tuy theo vung tré)ng, chiéu cao tir 3-10m, rAm, 14 mau dam,
khong 16ng, xanh quanh nim. Hoa mau xanh, moc & than. Qua ming cau xiém to va
c6 gai mém. Thit qua ngot va hoi chua, hat c6 mau nau sam. Cdy méng ciu xiém la
cdy ban dija cta ving Trung My nhu Mexico, Cuba, ving Caribe, va phia bic
ciia Nam My cha yéu & Brasil, Colombia, Peru, Ecuador, va Venezuela. Cay ciing
duoc trong & Mozambique, Somalia, Uganda. Ngay nay né ciing dugc trong & mot
s6 vung ¢ Pong Nam A, ciing nhu & mot s6 ddo Thai Binh Duong. Cay méng cau
Xiém séng ¢ nhiing khu vuc c6 do am cao va c6 mua bong khong lanh 1dm, nhiét
d6 dudi 5°C s& lam 14 va cac nhanh nho hong va nhiét d6 dudi 3°C thi cay c6 thé
chét. Cay mang cau xiém dugc trong lam cdy an qua. Qua méing cau Xiém 1én
hon mang cAu ta rat nhiéu, c6 khi dén c6 thé nang té1 6,8 kg, co 18 vé do 16n no chi
thua qua na riing, vé ngoai nhan chi phan biét mai no véi mui kia nhd méi mui ¢6
mot cai gai cong, mém vi vy con co tén 1a mang cau gai. Trong 100g mang ciu
xiém chtra 16,84g carbohydrates, 0,3g chit béo, 1 g protein, vitamin (B1, B2, B3,
B5, B6, B9, C) va cac chét khoang (se‘it, canxi, phospho, kali, natri, kém),...Tai Viét
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Nam, trai cay nay dugc goi 1a Mang Cau Xiém & phia Nam, hoic Méang Cau ¢ phia
béc, va dugc dung dé 1am sinh t6, lam nudc qua hodc in trang miéng
2.4.2 Ming ciu ta
Gioi Plante
Bo Magnoliales
Ho Annonaceae
Chi Annona

Loai A. Squmosa

Hinh 2: Ming ciu ta

Na, hay con goi 1a ming cau ta, ming cau dai/giai, sa 18, phan 1& chi, (danh
phap hai phan: Annona squamosa), 1a mot loai thudc chi Na (Annona) ¢ ngudn goc
& ving chau My nhiét doi. Nguon gde ban dia chinh xéac cta loai cdy nay chua rd do
hién nay né dugc trong khap noi nhung nguoi ta cho rang diy 1 cdy ban dia
cua vung Caribe. Cay na cao c& 2—5 mét, 1a moc xen ¢ hai hang; hoa xanh, qua tron
¢4 nhiéu mai (thuc ra mdi mui 1a mot qua), hat tréng cO6 mau nau sam. Hat c6 chira
doc td, o tinh lam bong da va cé thé trir sau bo, chéy ran. O mién Bic, qua na dugc
phan thanh hai loai 1 na dai va na bé dwa vao dic tinh ctia qua (su lién két gitra cac
mui véi vo va gilta cac mui voi nhau). Na dai c6 uu diém an ngot, dé duoc 1au,
khong dé nat, dé boc vo, mii na nhan dé tréc ra khoi hot va mui cling dai hon. Qua
na dai ¢c6 vé6 mém, mau xanh, thit tréng lai it hat. Thém vao do, na dai duoc ua
chudéng hon boi mui thom va vi ngot sic ndi bat hon so v6i na bod. Huyén Chi
Lang (Lang Son) dugc coi la "vya na" 16n nhét ca nudc, noi nay co6 2 khu vuc tréng
na noi tiéng: na bo ¢ khu vuc thi trin Pong Mo va na dai khu vuc Pong Banh.
O mién Nam c6 ming cau dai hay con goi 13 ming cau Cip (ming cau Viing Tau).

Mang cau dai chac, nhi€u thit, it hot, vé mong va ngot hon cac loai mang cau khac.
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Nhitng qua ming cau Cip ¢6 vo xu xi, mai khong déu, khong mong, nhung ¢6 vi
thom va ngot séc.
2.4.3 Binh bét

Gidi Plante

Bo Magnoliales

Ho Annonaceae
Chi Annona

Loai A. Reticulata

Hinh 3: Binh bat

Binh bat hay con goi 1a né (tén khoa hoc: Annona reticulata), mot sé ngén
ngit chau Au goi 1a tim bo, tiéng Hindi goi 1a sitaphal, tirc qua Sita, 1a mot loai thyc
vat thudc chi Na (Annona). Cay gb nhd, sém hay ntra rung 14. Than cao 2 — 5 m,
tham chi d¢én 10 m. L4 don, moc so le, nhon hai dau, c6 8 - 9 cap gan phu, dai 10—
15 cm va rong 5-10 cm. Hoa vang, hai vong cénh, nhiéu nhi duc va tdm bi. Qua
hinh tim (qua kép, nhu cac loai na), mit ngodi c6 timg 6 5 goc ma; thit qua tring
hodc hoi hong, an dugc. Hat co tinh sat khuan. Trai binh bét (na xiém) ngoai vi
ngot thanh con chtra: vitamin C gitip chéng gdc tu do giy ldo héa sém; vitamin A
gilp da va toc khoe, hd tro thi lyc; vitamin B6, magnesium, potassium, chat xo tot
cho hé tim mach, hé ti€u hoa, co6 tac dung loi tiéu va giam trAm cam; co tinh giam
co that, giam a xit tai cac khép xwong,gitp tri bénh huyét tring & phu nit. Thuong
pho bién & ving dét thap, co khi hau néng va am. Loai nay thuong moc hoang tai
nhiéu khu vyc trén thé giéi nhu An D6, Uc va chau Phi. Tai Viét Nam, thuong moc
ven bo kénh, rach c6 nude phen, nude lg & Nam B va mot sb tinh d@)ng bé‘mg Bic
B6. Do chiu dugc phén nén c6 thé 1am gbe ghép cho mang cau xiém.

2.4.4 Xoali
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Giagi Plante

Bo Sapindales

Ho Anacardiaceae
Chi Mangifera L.

Hinh 4: Xoai

X0ai 1a mot loai trai cdy vi ngot thudc chi Xoai, bao gdm rat nhiéu qua ciy
nhiét déi1, duoc tréng chu yéu nhu trai cay an dugc. Phan 16n céc loai duge tim théy
trong tu nhién 1a cic loai xoai hoang di. Xoai c6 ngudn géc & Nam A va Dong Nam
A, tir 36 n6 da duoc phan phdi trén toan thé giéi dé tré thanh mot trong nhitng loai
trai cay duogc trong hau hét ¢ ving nhiét déi.

2.4.5 Oi
Gioi Plante
B Myrtales
Ho Myrtaceae
Chi Psidum

Loai P. guajava

Hinh 5: 6i

Oi ta (danh phap khoa hoc: Psidium guajava) 1a loai cdy dn qua thudng xanh

lau nam, thudc ho Pao kim nuwong, c¢6 ngudn gbc tir Brasil. Cdy 6i nho hon
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cdy vai, nhdn, cao nhiéu nhat 10m, dudng kinh than t6i da 30 cm. Nhitng gidng moi
con nho va lun hon nita. Than cdy chéc, khoe, ngian vi phan canh sém. Than nhin
nhui rat it bj sau duc, vo gia c6 thé troc ra tirng mang phia dudi lai c6 mot lugt vo
moi cling nhan, mau xam, hoi xanh. Canh non 4 canh, khi gia mdi tron dan, 14 ddi
xtng. Hoa ludng tinh, bau ha, moc ting chum 2, 3 chiéc, it khi & dau canh ma
thudng & nach 14, canh 5, mau tring, nhiéu nhi vang, hat phin nho rat nhiéu, phoi
cling nhiéu. Ngoai hoa thu phn dé dang nhung ciing c6 thé tu thu phan. Qua to tir 4
— 5g dén 500 — 700 g gan tron, dai thudn hodc hinh chit 16. Hat nhiéu, tron gitta mot
khéi thit qua mau trang, hong, do vang. Tl khi thu phan dén khi qua chin khoang
100 ngay. Ham luong dinh dudng trung binh trong 100 gam qua 6i: 1 gam protein,
15 mgcanxi, 1 mg sat, 0,06 mg retinol (vitamin A), 0,05 mg thiamin (vitamin B1)
va 200 mg axit ascorbic (vitamin C).
2.5 Tong quan vé enzyme a-amylase va a-glucosidase
2.5.1 Khai niém vé enzyme

Trong co thé sdng (c4c té bao) lubn ludn xay ra qua trinh trao d6i chat. Sw trao
d6i chat ngung thi su sdng khéng con ton tai. Qua trinh trao d6i cua mot chét 1a tap
hop cua rat nhiéu cac phan tng hoa hoc phirc tap. Cac phan ung nay c6 lién quan
chit ché véi nhau va diéu chinh 13n nhau. Enzyme 1a hop chat protein xuc tac cho
cac phan tng hda hoc d6. Chung c6 kha nang xuc tac dac hiéu cac phan tng hoa
hoc nhat dinh va dam bao cho céc phan (ng xay ra theo mot chiéu hudng nhét dinh
V6i téc do nhip nhang trong co thé séng. Enzyme cd trong hau hét cac loai tébao
cta co thé song. Chinh do nhiing tac nhan xuc tac ¢6 ngudn gbc sinh hoc nén
enzyme con dugc goi 12 cac chat xuc tac sinh hoc (biocatalysators) nham phan biét
Vi cac chét xtc tac hda hoc (DS Quy Hai, 2006).
2.5.2 Chit irc ché enzyme

Chat wc ché enzyme 1 nhitng chat 1am giam téc d6 phan wng do enzyme xdc
tac. Hoat dong cua mot enzyme c6 thé giét chét mot mam bénh hoic diéu chinh lai
su khéng can bang trong chuyén hda. C6 nhiéu loai thudc e ché enzyme, ching
cling duoc str dung nhula chat diét co va thudc trir sdu. Khong phai tat ca cac phan
tir lién két voi enzyme déu la chat tc chéenzyme, nhitng chat hoat hoa lién két voi

cac enzyme va lam ting hoat tinh enzyme ma chdng lién két. Sy lién két cua mot
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chat ¢ ché co thé ngan chan mot chat nén di vao tam hoat dong cua enzyme va gay
tré ngai cho céc phan ng xuc tac cia enzyme dé. Chat wc ché cé thé lien két voi
enzyme thuan nghich hoac khdng thuan nghich.

Chat wc ché khong thuan nghich thudng phan @ng véi enzyme va thay ddi né
vé miat hoa hoc. Nhitng chat wc ché d6 lam thay ddi du lwong cac acid amin quan
trong can thiét cho hoat dong cua enzyme. Nguoc lai, chat ¢c ché thuan nghich lién
két khong dong hda tri va theo nhiing kiéu khac nhau tdy thudc vao lién két chat tc
ché-enzyme, phirc enzyme-chét nén hoic ca hai.

Chat wc ché thuan nghich lién két véi enzyme bang cac twong tac khong dong
hoa tri chang han nhu lién két hydrogen, twong tac ki nudc va lién két ion. Nhiéu
lien két yéu gitra cac chat tc ché va tdm hoat tinh manh mé va dic biét. Nguoc lai,
dbi véi cac chat nén va chéat tc ché khong thuan nghich, cac chat ¢c ché thuan
nghich thuong khdng trai qua phan tng hoa hoc khi lién két vai enzyme va cé thé
dé dang loai bo bang cach pha lodng hoic tham tach.

C6 4 kiéu cua uc ché enzyme thuan nghich, chung duoc phan chia dya theo
tac dong cua su thay d6i ndng do chat nén caa enzyme trén chat tc ché:

- Uc ché canh tranh (competitive inhibition): chat nén va chat tc ché khong
lien két voi enzyme ciing mot lc. Piéu nay c6 thé 1a do chat tc ché c6 &i luc véi
tam hoat dong cua mét loai enzyme nén xay ra sy canh tranh gitra chat nén va chat
rc ché canh tranh vao tam hoat dong cua enzyme. Pay 1a loai tc ché co thé duoc
khic phuc bang ndng do du cao cua chat nén boi vi nhitng chat tc ché canh tranh
thuong ¢ ciu trac tuong tu nhu cau trdc caa chat nén that.

- Ut ché khang canh tranh (uncompetitive inhibition): chat &c ché chi két hop
vé6i phirc enzyme-chat nén ma khéng két hop véi enzyme tu do. Day 1a mot dang tc
ché ma cac lién két caa chat uc ché vai enzyme lam giam hoat tinh caa né nhung
khong anh huong dén lién két cua enzyme-chat nén. Két qua la mac do caa su wc
ché chi phy thudc vao nong do cua chét e ché.

- Ut ché khong canh tranh (noncompetitive inhibition): chat ac ché két hop
V6i enzyme & vi tri khac véi vi tri két hop ciia chat nén tao thanh phuac enzyme-chat
nén-chat e ché khdng bi chuyén hoa tiép. Nhu vay, enzyme cé thé dong thoi két

hop ca chét e ché va chit nén. Chat nén va chat &c ché khong canh tranh véi nhau
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dé két hop véi enzyme va ciing khong thé loai trir tac dung kKim hdm bang céch ting
nong do chat nén.

- Uc ché hdn tap (mixed inhibition): 1 chat &c ché khong nhiing lién két voi
enzyme tu do ma con lién két véi ca phic hop enzyme-chat nén tao thanh phic hop
enzyme-chat (¢ ché-chat nén nén khong tao dugc san pham. Hién tuong wc ché chi
phu thudc vao ndng do chat wc ché. Toc do tc ché cuc dai do duoc khi khong c6
chét tc ché 1a cao hon khi c6 mat chat ¢c ché (Pham Thi Tran Chau va Phan Tuan
Nghia, 2009).

2.5.3 Enzyme a-amylase (EC 3.2.1.1)

Enzyme amylase 1a2 mot hé enzyme phd bién trong hé sinh vat. Cac enzyme
nay thudc nhém enzyme thay phan, xGc tac phan giai lién két noi phan tir trong
nhom polysaccharide vai sy tham gia cua nudc.

RR’ + H-OH —RH + R’OH

Amylase thuy phan tinh bot, glycogen va dextrin thanh glucose, maltose va
dextrin han ché. Cac enzyme amylase c6 trong nudc bot (con duoc goi 1 ptyalin),
trong dich tiéu héa ciia ngudi va dong vat, trong hat nay mam, nam soi, xa khuan,
nim men va vi khuan. Ptyalin bat dau thay phan tinh bt tir miéng va qua trinh nay
hoan tat & rugt non nho amylase cua tuyén tuy.

C0 6 loai enzyme dugc chia vao 2 nhom: Endoamylase (enzyme noi bao) va
exoamylase (enzyme ngoai bao)

+ Endoamylase géom: a-amylase, pullulanase (hay a-dextrin 6-glucosidase),
transglucosilase (hay oligo-1,6-glucosidase), amylo-1,6-glucosidase. Cac enzyme
nay thity phan cac lién két bén trong cua chudi polysaacharide.

+ Exoamylase gom: B -amylase va y-amylase. Pay 1a nhitng enzyme thuay
phan tinh bot tir dau khdng khir ciia chudi polysaccharide (Bo Y té, 2007).

Enzyme a-amylase c6 kha ning phan cit cac lién két 1,4-glucoside nam bén
trong ctia phan tir co chat (tinh bot va glycogen) mot cach ngau nhién va vi thé goi
la enzyme noi bao. Enzyme a-amylase khdng chico kha nang phan hay hé tinh bot
ma con c6 kha nang phan hay c4c hat tinh bot nguyén ven song véi tc do rat cham.

Qua trinh thay phén tinh bot boi enzyme a-amylase 1a qua trinh da giai doan:
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+ O giai doan dau (giai doan dextrin hda): chi mot s6 phan tir co chat bi thay
phan tao thanh mot luong 16n dextrin phan tithap (a-dextrin).

+ Giai doan 2 (giai doan dudng h6a): cac dextrin phan tir thap tao thanh bi
thuy phan tiép tuc tao ra cac tetra-trimaltose khéng mau véi iode. Cac chat nay bi
thay phan rat cham bgi a-amylase cho téi disaccharide va monosaccharide. Du6i
tac dung cua a-amylase, amylose bi phan giai kha nhanh thanh oligosaccharide gdm
6-7 gbc glucose.

+ Sau d6, cac polyglucose nay bi phan cach tiép tuc tao nén cac mach
polyglucose colagen c& ngin dan va bi phan giai toi maltotetrose, maltotriose va
maltose.

Qua mot thoi gian tac dung dai san pham thuy phan cia amylose chaa 13%
glucose va 87% maltose. Tac dung ctia enzyme nay véi amylopectin cling tuong tu
nhau nhung vi khong phén cit dugc lién két 1,6-glucoside nén san pham s& 1a 72%
maltose, 19% glucose, dextrin thap phan tir va 8% isomaltose.

Tom lai, dudi tac dung cua a-amylase, tinh bot ¢ thé chuyén thanh maltotetrose,
maltose, glucose va dextrin phan tir thap.
2.5.4 Enzyme a-glucosidase (EC 3.2.1.20)

Enzyme a-glucosidase con c6 nhiing tén goi khac nhu
maltase,transglucosidase, glucoinvertase, nitrophenyl a-D-glucosidase,
glucosidoinvertase, glucosidosucrase, oligo-1,6-glucosidase, maltaseglucoamylase,
a-glucopyranosidase, glucosidoinvertase, a-D-glucosidase, a-glucosidase
hydrolase, a-1,4-glucosidase, thuéc nhém hydrolase (hnhém enzyme xdc tac cac
phan tng thuy phan).

Enzyme a-glucosidase 13 mot enzyme mot thanh phan, c6 hoat tinh
exohydrolysis, xtic tac phan tng thuy phan lién két a-1,4-glycoside & dau tan cing
khong khir ctia carbohydrate giai phong cac phan tir a-D-glucose. Chat nén dic
trung cua enzyme a-glucosidase la cac disaccharide, oligosaccharide, cac aryl- va
akyl-a-glucopyranoside khac (Schomburg and Salzmann, 1991; Uzma va
Mohammad, 2008). Enzyme a-glucosidase 1a mdt trong nhiing enzyme thudc 16p
glycoside hydrolase. Glycoside hydrolase 1a mot 16p cadc enzyme thuong tach lién

két glycoside giira 2 phan tir carbohydrate, mot trong nhitng lién két manh nhét
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dugc tim thdy ¢ cac polymer ty nhién. Cac enzyme nay c6 kha ning bé giy cac lién
két glycoside nhanh hon 10% 14n so vé6i phan tng khong c6 enzyme xuc tac (Yip
and Withers, 2004).

Khi thirc an duoc hip thu vao co thé thi cac carbohydrate trong thirc an duoc
thuy phan thanh nhitng phan ti duong nhohon béi nhitng enzyme & rudt non. Tién
trinh phan hoa nay doi hoi tuy tang phai tiét ra enzyme a-amylase dung dé pha v&
cac phan tir carbohydrat 16n thanh olisaccharid. Enzyme a-glucosidase & mang ruét
non lai tiép tuc phan hoa céc olisaccharid thanh cac phan tir duong nho hon nira rdi
méi tham thau vao mau (P4 Quy Hai, 2006; Nguyen and Kim, 2009; Pham Thi
Tran Chau va Phan Tuan Nghia, 2009).

2.5.5 Co ché sinh hoc trc ché enzyme a-amylase va a-glucosidase ciia cac
hop chit cé hoat tinh sinh hoc

Theo Hogan (2009), co ché sinh hoc tic ché a-amylase va a-glucosidase cta

cao chiét dé cai thién mirc duong huyét dugc thé hién trong Hinh 2.7.
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Hinh 6: Co ché trc ché hai enzyme a-amylase va a-glucosidase ciia cao chiét
(Hogan, 2009).

Tinh bot bi thuy phan dudi xtic tdc cua enzyme a-amylase tao thanh cac phan

tir duong maltose. Sau d6 cac phan tir duong maltose tiép tuc bi thuy phan boi
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enzyme a-glucosidase tao thanh cac phan tir duong glucose lam tang ham lugong
duong glucose trong mau. Dudi tac dong cao chiét s& 1am trc ché sy thuy phan tinh
bot thanh duong malotse, duong maltose khong bi thuy phan thanh cac phan tir
duong glucose.

2.5.6 Chit trc ché enzyme a-amylase va a-glucosidase

Céc chat trc ché 2 enzyme nay c6 ¥ nghia quan trong trong cac linh vyc nhu
dugc pham, thyc pham,... Cac nha khoa hoc di tim thay rat nhiéu hop chat trong tur
nhién va trong téng hop héa hoc c¢6 kha ning trc ché enzyme a-amylase va a-
glucosidase. Cac hop chat tu nhién c6 kha ning @c ché enzyme a-amylase va a-
glucosidase nhu: flavonoid (flavone, flavononol, isoflavone), proanthocyanidin,
alcaloid, saponin, triterpenoid, phenolic, tanin, dan xuit cia cinnamic acid,...

(Kumar et al., 2011; Sales et al., 2012).

Bang 1: Cac hop chét tw nhién trc ché enzyme a-amylase (Sales et al., 2012).

Stt  Nhom hep chat Tén hoat chat

Quercetin, kaempferol, myricetin, hesperetin, rutin,
1 Flavonoid daidzein, Luteolin, scutellarein, eupafolin
Cyanidine, (-)-3-O-galloylepicatechin ...
(-)-3-O—galloylepicatechin, (-) — 3-O galloylcatechin,
2 Phenolic ellagic acid, gallic acid, gentisic acid, caffeic acid,
ferulic acid,...

Betulinic acid, lupeol, squalene, oleanoic acid, ursolic

3  Saponin-triterpenoid )

acid, 3-0O-[(92)-9exadec-9-enoyl]-amyrin...

) Strictinin, gallotanin, pedunculagin, 1 («)- galloyl

4 Tanin ] N

pedunculagin, rubusuaviin, lambertianin,...
5 Alcaloid Mahanimbine,
6  Xanthone Glucoside Mangiferin, p-cymene, 1,8 — cineole, 1-(S)- a-pinene
. Acid cinnamic va  rosmarinic acid, isochlorogenic acid va chlorogenic

dan xuat acid esculin, ...
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Bang 2: Cac hop chat tw nhién e ché enzyme a-glucosidase (Kumar et al.,
2011).

Stt

Nhém hep chit

Tén hoat chit

Flavonoid

Alcaloid

Saponin-triterpenoid

Curcuminoid

Miscellaneous

Phenolic

Quercetin = 3-O-f -d-xylopyranosyl (1""—2")-f -
dgalactopyranoside, Luteolin, Apigennin, Hesperetin,
(+)-catechin,  Cyanidin-3-galactoside,  cyanidin-3-
galactoside, 2R,3R,4R,5R)2,5-bis(hydroxymethyl)-3,4-
dihydroxypyrrolidine, 1-deoxynojirimycin ...
3b-Acetoxy-16b-hydroxybetulinic acid, acid 28-O-a-I-
arabinopyranosyl-(1—4)-a-1-arabinopyranosyl-(1—3)-
B -d-xylopyranosyl-(1—4)-a-Irhamnopyranosyl-
(1—-2)-p -d-fucopyranosyl ester,...
3b-Acetoxy-16b-hydroxybetulinic acid, acid 28-O-a-I-
arabinopyranosyl-(1—4)-a-1-arabinopyranosyl-(1—3)-
-d-xylopyranosyl-(1—4)-a-lIrhamnopyranosyl-
(1—2)-B -d-fucopyranosyl ester, ...
Curcumim,demethoxycurcumin,bisdemethoxycurcumin
Bromophenols, 2,4,6-tribromophenol, 2,4-
dibromophenol
Chebulanin, chebulagic acid, and chebulinic acid, (-)-3-

O-galloylepicatechin, (-)-3-O-galloylcatechin

2.6 So lwge vé goc tu do va chat chong oxy hoa

O trong co thé song, su san sinh ra goc tu do gan nhu can bang vdi hé thong

chéng oxy héa. Khai niém stress oxy héa dung dé chi tinh trang mét can bang giira

su tao thanh gbc tu do véi hé thong chong oxy hoa. Néu stress oxy hoa & mirc do

nhe, cac phan tir sinh hoc bi ton thuong c6 thé duoc thay thé hodc stra chira; con néu

& mic do nang thi c6 thé gay ra ton thuong hodc chét té bao (Lé Thi Thu, 2008).
2.6.1 Géc tuw do

Céc gbc tir do 13 nhitng nguyén tir hay phan ttr bi mat di mét dién tir ¢ 16p vo

ngoai cing. Chang sinh ra lién tyc trong qué trinh chuyén hoa cua co thé hodc hinh

thanh dudi tdc dong cta cac yéu to bén ngoai nhu 6 nhiém méi trudng, stress, ruou
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bia,... (Karlsson, 1997). Cac géc tu do hay néi chinh xac hon 1a cac chét hoat dong
chira oxy va nito (Reactive Oxygen Species-ROS va Reactive Nitrogen Species-
RNS) 14 cac chat dang khir ctia oxy va nito phan tir. Trong sinh hoc, cac goc tu do
chu yéu & dang oxy hoat dong dugc hinh thanh trong qua trinh tao nudc cua chudi
h6 hip té bao, trong qua trinh peroxy hoéa lipid cua cac acid béo chwa biao hoa co
nhiéu lién két d6i (Lé Thi Thu, 2008). Ching duoc chia thanh hai nhom 16n 1a cac
gbc tu do va cac dan xuat khong phai gbe tu do (Bang 2.2). Cac gdc tu do 1a phan tir
hodc nguyén tr c6 mot hodc nhiéu dién tr doc than. Cac dan xuét khong phai géc tu
do nhu oxy don, hydroperoxide, nitroperoxide 1a tién chat ciia gbc tu do. Cac ROS
va RNS phan tng rat nhanh véi cac phan tir quanh nd, do d6 gy ton thuong va lam
thay d6i gia tri sinh hoc cua cic dai phan tir sinh hoc nhu DNA, protein va lipid
(Proctor, 1989).

Bang 3: Cac ROS va RNS trong co thé sinh hoc (Proctor, 1989).

ROS/RNS Y nghia
02 Gbc superoxide
°0OH Géc hydroxyl
ROQ° Gbc peroxide
H202 Hydrogenperoxide
10, Oxy don
NO° Oxide nitrice
ONO- Peroxynitrie
HOCI Hypochlorique acid

2.6.2 Lei ich ciia goc ty do doi véi co thé

Theo Lai Thi Ngoc Ha va Vi Thi Thu (2009), cac ROS va RNS duogc tao ra
mot cach tat yéu trong qua trinh trao ddi chét va tiiy thudc vao nong d6 ma tac dong
t6t hodc xdu dén co thé. Khi sb lwong gbe tur do ndm trong kha ning kiém soat cia
co thé, chung déng vai trd rat quan trong trong cac hoat dong séng clia co thé, cac
ROS va RNS la cac tin hiéu lam nhiém vu:

- Piéu hoa phén ly té bao.
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- Kich hoat cac yéu t6 phién ma (NFkB, p38MAP kinase,...) cho cac gen tham
gia qua trinh phién dich, khang viém.

- Piéu hoa biéu hién cdc gen mé hoa cho cac enzyme chong oxy hoa.

2.6.3 Tac hai ciia gbc tu do ddi véi co thé

Khi co thé & trang thai khoe manh, co thé c6 kha ning sinh ra cac chat chong
oxy hoa gitp trung hoa lwong gbe tu do sinh ra trong cac qua trinh chuyén hoa cua
co thé cling nhu cac gbc tu do ngoai sinh. Thé nhung khi budc sang tudi trung nién
hay khi co thé khong dat trang thai khoe manh, cin bang von c6 gitta gbe tu do va
chat chéng oxy hoa bi pha v&, kéo theo d6 1a hang loat chudi phan tmg bat loi 1én
cac phan tir lipid, protein, nucleic acid ciia té bao, ddn dén hang loat cac ton thuong
va két qua 1a su hoat dong bat thudng cua cac co quan. O nong do cao, cac ROS va
RNS oxy héa cac dai phan tir sinh hoc gdy nén: dot bién & DNA; bién tinh protein;
oxy hoa lipid (Lai Thi Ngoc Ha va Vii Thi Thu, 2009).

Su pha hily cac dai phan tir sinh hoc boi ROS va RNS 14 nguyén nhan cua rat
nhiéu bénh nguy hiém. Sy oxy hoéa cac LDL (low density lipoprotein) dan dén su
hinh thanh cac vach lipid trén thanh mach mau, giai doan dau tién cua bénh cao
huyét 4p va nhidu bénh tim mach. Cac ROS va RNS tan cong phospholipid mang té
bao lam thay ddi tinh mém déo ctia mang, thay d6i chirc ning cta nhiéu thu thé trén
mang, do d6 anh hudng dén tinh tham thau ctia mang ciing nhu trao d6i thong tin
cia mang t& bao v4i moi trudng. Su oxy hoa cac DNA boi ROS va RNS gy nén
bién di di truyén 13 mot trong nhimg nguy co phat sinh ung thu. Nhiéu enzyme va
protein van chuyén ciing bi oxy hoa va bat hoat bdi ROS va RNS. Sy tich liy cac
san pham ciia sy oxy hoa cac cdu tir té bao gdy nén hién tugng lio hoa som. Cac
ROS va RNS ciing tham gia vao cic qua trinh gy nén bénh suy giam hé than kinh
nhu Alzheimer, trong d6 hién twong chét cac té bao than kinh gin lién véi hién
tugng phan ly t& bao giy nén bai cac ROS va RNS (Lai Thi Ngoc Ha va Vil Thi
Thu, 2009). Bé bao vé co thé khoi tic dong xau ciia cac ROS va RNS, té bao dugc
trang bi mot hé thong bao vé bao gdm cac chit chdng oxy hoa.

2.6.4 Cac chit chong oxy hoa
Céc chét chdng oxy hoa 1a cac hop chat c6 kha ning lam cham, ngin can hoic

dao nguoc qué trinh oxy héa cac hop chat co trong té bao cia co thé (Jovanovic and
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Simic, 2000; Singh and Rajini, 2004). Dya trén nguyén tic hoat dong, cac chat
chdng oxy héa dugc phan thanh 2 loai:

(i) Céac chit chdng oxy hoa bac mot khir hodc két hop véi cac gbe tu do, lam
kim ham pha khai phat hodc bé giy day chuyén phan tng ctia qué trinh oxy hoa.

(1) Cac chat chéng oxy hoda bac hai lam kim ham sy tao thanh cac géc tu do
(hép thu cac tia cuc tim; tao phurc véi cac kim loai kich thich sy tao thanh cac gé)c tu
do Fe, Cu; bat hoat oxy don) (Singh and Rajini, 2004).

Hé thdng cac chit oxy hoa cta co thé duoc cung cip boi hai ngudn: ndi sinh,
ngoai sinh.

- Céc chét chéng oxy hoa ndi sinh bao gdm cac protein (ferritine, transferrine,
albumine, protein séc nhiét) va cac enzyme chong oxy hoa (superoxide dismutase,
glutathione peroxidase, catalase).

- Céc chét chdng oxy hoa ngoai sinh 14 nhitng cdu tir nho duoc dua vao co thé
bao goém vitamin C, cac carotenoid va cac hop chat phenolic (Niki et al., 1995;
Lachman et al., 2000; Vansant et al., 2004).

Cic hop chat phenol: 1 mot trong cic nhom san pham trao d6i chét bac hai
chu yéu ctia thuc vat, rat da dang vé céu trac va chire nang. O thuc vat, céc hop chat
phenol tao mau cho thyc vét (anthocyanin); bao vé thuc vat trude tia cuc tim, chong
lai su oxy hoa; 1a cac hop chét tin hiéu gitra thyc vat va vi khuin ndt san; bao vé
thuc vat trude su tan cong cla vi sinh vat gy hai (nhu vi khuan gay théi ré ¢ khoai
tay); 1a vat liéu gop phan vao d6 bén thuc vat va sy tham thau cta thanh té bao ddi
véi nude va khi (Al-Saikhan et al., 1995; Chirinos et al., 2007).

Co ché hoat dong chdng oxy hoa ctia cac hop chét phenol nhu sau:

- Khtr va bat hoat cac gbe tu do nhd co ché oxy héa khir thap.

- Tao phtrc v4i ion Fe?* va Cu?*,

- Kim him hoat dong cua cac enzyme c6 kha ning tao cac gbc tu do nhu
enzyme xanthine oxidase.

Cic hop chat flavonoid: co thé khir cac gbc tu do nhu peroxyl, alkoxyl va

hydroxyl bang cach nhuong nguyén tir hydro (Jovanovic and Simic, 2000) (Hinh
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2.8). Goc flavonoid tu do sau do lai két hop véi mot géc tw do khac dé tao thanh
hop chét bén.

Hinh 7: Flavonoid

Vitamin C: c¢6 kha ning bat hoat cac gdc ty do rat tot do co thé chuyén cac
gbc ty do hai nguyén tr hydro cta né va khi d6 tré thanh dehydroascorbic acid.
Ngoai kha ning bat hoat truc tiép cac gbc tu do, vitamin C con c6 kha ning hoat
dong hiép luc véi cac chat chong oxy hoa khéc trong co thé nhu cac gdc tocopheryl
cua carotenoid va flavonoid dugc khir thanh dang hoat dong tocopherol nho nhan
duogc hydro tir vitamin C (Jovanovic va Simic, 2000; Burke et al., 2001).

2.6.5 Stress oxy héa va hau qua ctia n6 ¢ bénh dai thao duwong

Trong bénh DT, ndng do glucose méu ting cao va kéo dai gay hang loat rdi
loan chuyén héa & nhimng té biao ma sy hap thu glucose khong phu thudc insulin
(nhu té bao ndi mac mach mau, vong mac, than va mot s6 cAu trac thudc hé than
kinh) dan dén tinh trang stress oxy hoa. Hau qua cua stress oxy hoa 13 ri loan chirc
nang thanh mach, ton thuong 16p té bao ndi mac, tao mang xo vita, gdy ra bénh Iy
mach mau, 14 nguyén nhan hau hét cac bién chtirng méan tinh ctia bénh DTD (Lai Thi
Ngoc Ha va Vi Thi Thu, 2009).

Theo Duman et al. (2003), Ozdemir et al. (2005) va Colak et al. (2005) cho
rang, stress oxy hoa va suy giam hé thong chdng oxy hoa 1a dic trung ¢ bénh DTD
type 2 va Xuét hién rat sém, trudc khi co bién ching. Viéc bd sung vitamin E va
vitamin C cai thién dugc chic ndng than va c6 tac dung lam gidm nguy co bénh tim
mach ¢ bénh nhan DTD type 2 (Jeanette, 2005).

2.7 Tinh hinh nghién ciru kha ning e ché enzyme a-amyalse va a-
glucosidase trong va ngoai nuwéc
2.7.1 Trén Thé giéi
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Trén Thé gidi c¢6 nhiéu nghién ctru diéu tri bénh tiéu dudng tir ngudn gdc
thao dugc nhu: nghién ctru ciia Hsieh et al. (2009) cho thiy cao chiét nudc tir ciy
Flemingia macrophylla c6 kha ning @c ché enzyme a-glucosidase and aldose
reductase v6i gia tri ICso 1an luot 14 153,92 + 0,20 pug/mL and 79,36 + 3,20 pg/mL ;
cay thudc Leptadenia hastata (Pers.) decne & Chau Phi c6 kha ning ¢c ché hoat
dong ciia enzyme a-glucosidase 1an lugt 13 69,81% and 37,02% d6i véi dich trich tir
methanol va nude (Bello et al.,2011); cao chiét ethanol tir 14 Orthosiphon stamineus
c6 kha ning trc ché enzyme a-amylase va a-glucosidase voi gia tri ICso lan luot 1a
36,70 mg/ml va 4.63 mg/ml (Elsnoussi et al., 2012),. Cao chiét tir than cia ciy
Acacia nilotica c6 kha ning trc ché a-glucosidase and aldose reductase voi gia tri
ICs0 1an luot 13 8 ug/mL va 7,5 pg/mL (Natasha et al., 2012); cao chiét methanol tir
14 cua cay Psidium guajava cho thiy c6 kha ning trc ché enzyme a-amylase va a-
glucosidase v&i kha ning trc ché 13 96,3% va 89,4% (Manikandan et al., 2013); 14
cay Picralima nitida (Stapf) dugc trich bang aceton c6 kha ning @c ché enzyme a-
amylase va a-glucosidase véi gia tri ICso lan luot 13 6,5 mg/mL va 3,0 mg/mL, 14
cay Morinda lucida Benth (Nigeria), dich trich nuéc c6 kha ning trc ché enzyme a-
amylase va a-glucosidase véi gia tri ICso twong trng 1a 2,3 mg/mL va 2,0 mg/mL
(Mutiu et al., 2013); dich trich ethanol tir trai Terminallia capptapa L c6 kha nang
trc ché hoat dong cua enzyme a-glucosidase véi gia tri ICso 1a 3,02 ppm (Abdul et
al., 2013); dich trich cua 14 cay thudc 14 c6 kha ning @c ché enzyme a-amylase va
a-glucosidase vé6i gia tri ICso lan luot 1a 5,70 mg/mL va 4,50 mg/mL (Mutiu et al.,
2014); cao chiét tir vo cua trai chom chom cé kha ning (rc ché hoat dong cua hai
enzyme a-amylase va a-glucosidase vai trc ché 1a 97,3% va 96,66% (Aree et al. |,
2014); Cao chiét tir 14 mang cau ta c6 kha ning tc ché enzyme a-amylase va a-
glucosidase (Kumar et al., 2011). Ngoai ra, con tim thay hai hop chat c6 kha ning
chéng duoc viém loét & qua ming cau ta 1a 5 - ((6,7-dimetoxy-2-methyl-1,2,3,4-
tetrahydroisoquinolin-1-yl) methyl) -2-methoxybenzene-1,3-diol va (1R, 3S) -6,7-
dimetoxy-2-methyl-1,2,3,4-tetrahydroisoq uinoline-1,3-diol (Jayendra et al., 2013);
cdy mudp ding dugc sit dung khong chi nhu mot loai rau ma con duoc st dung
trong y hoc ¢b truyén dé phong chéng DTP va nhiéu nghién ctru thir nghiém trén
dong vat va trén nguoi cho két qua co tac dung kiém soat glucose mau. Dich chiét

tor qud, hat hodc 14 cay mudp dang déu lam giam glucose mau lac doi, cai thién
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dung nap glucose mau trén chudt khée manh, chuot TP, ngudi khée manh va
bénh nhan DTD type 2 (Miura et al., 2001; Ooi et al., 2010; Raman et al., 1996;
Wang et al., 1991); nghién ctru cia Deguchi Y va ctv (2010) danh gia kha nang
kiém soat glucose mau sau an trén dbi twong nguodi khoe manh hodc tién BTD cho
thiy nhiing ngudi tham gia udng tra 14 6i sau khi an mot bira an cho thdy mirc
dudng mau sau dn 30, 60, 120 phut giam hon so v6i nhitng ngudi tham gia chi udng
nudc sau khi an mét bira an.

2.7.2 O Viét Nam

Nhiéu nghién ctru di duoc cong bd vé qua trinh diéu tri bénh dai thio duong
tir thao duoc c6 ngudn gdc ty nhién nhu: Cao chiét Kho qua — Pau bap (liéu udng
60g/kg/ngay) c6 tac dung giam khoang 40% glucose trén chudt nhat tring ting
duong huyét (Nguyén Thi Nguyén Sinh va Nguyén Phuong Dung, 2010), cdy nhau
ctiia Pai Thi Xuan Trang va ctv. (2012) cho thay, cao chiét cay nhau véi liéu luong
200mg/kgx2 1an/ ngay lam giam duong huyét twong duwong nhom chudt dai thao
duong dugc diéu tri voi thude tri dai thao duong. Cao ethanol 14 61 duoc st dung
lidu 400 mg/kg cho chudt dai thao dudng, két qua chimg minh ring cao ethanol 14 6i
c6 kha niang ha duong huyét twong dwong véi thudc diéu tri dai thiao duong
gliclazide (P4i Thi Xuan Trang va ctv., 2012). Ngoai ra, cao Virng qua xoan lam
giam ndng d6 dudong huyét cia chudt sau 15 ngay dung dudng udng lidu 2g/kg/ngay
két qua twong duong véi 30mg/kg Acarbose (Nguyén Tran Chéau va ctv., 2012).
Theo Ha Bich Ngoc (2012), nghién ctru mot s6 thuc vat Viét Nam co tac dung hd
trg diéu hoa luong dudng trong mau dé tmg dung cho bénh nhan dai thdo dudng
type 2 dua trén c& ché e ché enzyme a-glucosidase; tac dung ha glucose mau va
anh huong chuyén hoa glucose tir dich chiét 14 bang lang nudc trén chudt nhat trang
va chudt DTD, cho thiy ciy bang ling nudc co hoat chét chinh 1a polyphenol va
acid corosolic ¢o tac dung trc ché men a-glucosidase kiém soat glucose mau sau in
(Phung Thanh Huong, 2010); cao 14 Dau ¢ liéu uong 300 mg/kg/24 gid sau 42 ngay
c6 tac dung giam 43% dudng huyét trén tho tring ting dudng huyét do streptozocin
va tot hon gliclazide lidu 15 mg/kg/24 gid (Nguyén Vin Ba va Pham Xuédn Phong,
2014).
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3. Muc tiéu ciia dé tai

Panh gia kha ning tc ché enzyme a-amylase, a-glucosidase va khir gbc tur
do bang phuong phap DPPH tir cao chiét cia cia mét sb cdy thudc dan gian c6 kha
ning diéu tri bénh dai thao dudng, lam co s& cho qué trinh nghién ciru va san xudt
dugc pham tir nhitng cay thudc dan gian sin c6 tai tinh Tra Vinh.
4 Poi twong, pham vi va phwong phap nghién ciru
4.1 P6i twong, pham vi nghién ciru

Pé tai dugc thuc hién khao sat cic chit ¢ hoat tinh sinh hoc trong 1&
mang ciu xiém, 14 mang cau ta, 1a xoai va 14 di tai cic huyén trong tinh Tra
Vinh.
4.2 Phuong phap nghién ctru

Cac s6 lidu thi nghiém duoc xir Iy bang phan mém Excel va phan tich thong ké

bang phan mém Stagraphics plus 16. Kiém tra su khac biét gitta cac gia tri trung

binh bang phép tha LSD va Duncan.
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NOI DUNG
CHUONG I
KHAO SAT ANH HUONG CUA NONG PQ CAO CHIET ETHANOL
TU CAC MAU LA PEN KHA NANG UC CHE ENZYME a-AMYLASE

So d6 bb tri tong quat nghién ctru duoc trinh bay trong Hinh 8.

Nguyén li¢u

Nghién min Say khé

Bot kho Xac dinh do 4m

Ngam trong ethanol 90%

Dich trich
Co quay loai bo dung moi
Caol chiét
Hiéu suét trich Dinh tinh Uc ché enzyme Khéng oxy hoa

Hinh 8: So’ d6 b tri tong quat thi nghiém.

Nguyén liéu: cac mau 14 (ming cau Xiém, ming cau Ta, Binh bat, Xoai va
Oi) tuoi xanh, sach bénh sau khi thu tir nha vudn mang vé phong thi nghiém dugc
rira sach, lau kho va bo phan cudng trai. Sau d6, cac mau 1a duoc cat nho thanh cac
phﬁn déu nhau va sﬁy & diéu kién nhiét d6 50°C, trong 72 gio.

Dung moéi: chuan bi dung méi ethanol 90% cho qua trinh ngdm dam.

Tién hanh thi nghiém: cac mau 14 sau khi séy dugc cho vao thi vai, budc ky,
thuc hién ngdm dam véi ethanol 90%, ty 1& nguyén liéu va dung méi 1a 1:10 (w/v).
Tién hanh ngdm dam cac miu l4 trong binh thuy tinh 10 lit, trong diéu kién nhiét
d6 phong, dé trong t6i va thoi gian ngam 13 72 gio. Sau d6, hdn hop duoc loc qua

giéy loc ¢6 duong kinh 13 pm, thu dich lgc va bo phﬁn ba. Dich loc dugc co6 can
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bang may c¢d quay chan khong dé loai bo dung méi va thu duge cao ethanol ciia cac
mau 14. Cao chiét ethanol cia cac mau 14 dugce trit trong tu lanh & nhiét do -20°C va
st dung cho céc thi nghi¢ém sau.

So d6 bd tri tién hanh thi nghiém trich cao ethanol cua cac mau 14 duoc trinh

bay trong Hinh 9.

. . Mau nguyén lidu Leoba A A
Cat nho, say kho xac o4 ' Cat nho, sdy kho
dinh 6 am l
[ Do 4m J [ Mau 14 da duoc cit nho J
l Ngam dam véi ethanol
[ Dich trich ]
l Loc qua gidy loc
[ Cao chiét ]

l Co quay dudi dung moi

[ Hiéu suét trich ]
Hinh 9: So' d0 tém tit quy trinh trich cao ciia cac miu la.
Chi tiéu theo ddi: d6 am nguyén liéu va hiéu suét trich.

a/ P9 am nguyén liéu: D6 am 1a lugng nude ty do co trong nguyén liéu.
Biét dugc do am 1a mot diéu quan trong trong cong tac phan tich xac dinh gid tri

dinh dudng va chat luong nguyén liéu (Tran Hung, 2012).

Nguyén tic: Dung strc néng lam bay hét hoi nudc trong mau nguyén lidu.
Can trong lwong mau trudc va sau khi siy kho, tir d6 tinh ra phan trim nudc cé
trong mau nguyén licu.

Tién hanh: Can khoang 1 g miu va ghi nhan mot khdi lugng mau chinh xac,

sau d6 siy ¢ 105°C. Sau khi sdy 4 gid, mau dugc ldy ra va 1am ngudi trong binh hut
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am, can sau khi da nguoi, tiép tuc 1dp lai qu trinh ndy sau méi 1 gio dén khi khéi
lrong mau cin dugce khong thay dbi. Tién hanh 3 1an 13p lai mau phan tich. Két qua
dd Am dugc tinh trung binh cua cac lan 1ap lai do.
Tinh toan két qua: Do 4m (X) quy vé phan trim dugc tinh theo cong thirc:
m, — m

X= — % £100%
m,

Trong d6: mk: Khéi lwong mau (da trir khéi lwong dung cu chira mau) sau khi

sdy kho dén khéi lugng khong doi (g).
me: Khéi lwong mau twoi (d3 trir khoi luong dung cu chira miu) trude khi say (g).

b/ Hiéu suat trich: Hiéu suat trich H quy vé % dugc tinh theo cong thirc:

mt‘
H= — x100%
Iy,

Trong d6: H: hiéu suat trich (%).
Mb: khéi lwong bot trude khi ngam (g);

me: khéi lugng cao chiét sau khi c6 quay (g).
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Muc tiéu: xac dinh nong do cao chiét ethanol cua cac mau 14 thich hop e ché

hoat dong cta enzyme a-amylase.

B4 tri thi nghiém: thi nghiém duoc b tri hoan toan ngiu nhién 1 nhan to,

gdm 5 nghiém thtc, véi 3 1an lip lai:
Nghiém thtc 1: Nong do cao chiét 1a 20 pg/mL.
Nghiém thtc 2: Nong do cao chiét 1a 40 pg/mL.
Nghiém thtc 3: Nong d6 cao chiét 1a 60 pg/mL.
Nghiém thuc 4: Nong do cao chiét 1a 80 pg/mL.

Nghiém thtc 5: Nong d6 cao chiét 1a 100 pg/mL.

boi ching duong 1a Acarbose c6 6 muc n6ng do 40, 60, 80, 100 va 120

(ug/mL) va thuc hién tuong tu cao chiét. Mau tinh bot ban dau khong chta cao

chiét va enzyme a-amylase. So d0 b tri thi nghiém dugc trinh bay trong Bang 3.1

Bang 4: B tri thi nghiém khio sat anh hwéng ciia nong do cao chiét ethanol tir

cac miu la dén kha ning trc ché enzyme a-amylase.

. a-
Nghiém  Cao chiét  Acarbose Tinh b0t HCI lodine
; amylase
thire (mg/mL)  (ug/mL) (mg/mL) (N) (N)
(U/mL)
1 0 0 0,5 1 1 0,1
2 20 20 0,5 1 1 0,1
3 40 40 0,5 1 1 0,1
4 60 60 0,5 1 1 0,1
5 80 80 0,5 1 1 0,1
6 100 100 0,5 1 1 0,1

Tién hanh thi nghiém: Phan (mg {rc ché su thuy phan tinh bdt clia enzyme a-

amylase dugc thuc hién theo phuong phép ctia Akkarachiyasit et al. (2010) va bai

Thi Xuan Trang va ctv. (2012) c¢6 diéu chinh nhu sau: Cao ethanol cac mau 1a duoc

pha trong dung dich DMSO thanh nong d6 50 mg/mL (st dung DMSO dé hoa tan
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céc chat phan cuc co trong cao chiét vi DMSO 1a dung méi phan cuc aprotic), hon
hop duoc vortex va loc qua gidy loc c6 dudng kinh 13 pum. Pha lodng phan dich
trich thu dugc trong dung dich dém phosphate pH = 7 thanh cac mirc nong do: 20,
40, 60, 80 va 100 (ug/mL). Enzyme a-amylase dugc pha trong dung dich dém
phosphate pH = 7 ¢ nong do 0,5 U/mL. Tinh bdt dugc pha trong nude cat thanh

ndéng do 1 mg/mL.

50 pL enzyme a-amylase 0,5 U/mL dugc @ voi 100 pL cao chiét & cac mirc
ndng d6 khac nhau va 100 pL dung dich dém phosphate pH = 7, i ¢ nhiét d6 37°C
trong thoi gian 10 phut. Tiép theo, cho vao hdn hop phan tng 250 pL tinh bot 1
mg/mL. Hon hop duoc i ¢ nhiét d6 37°C trong khoang thoi gian 10 phut. Sau do,
hdn hop duge thém vao lan luot 100 uL HC1 IN dé dirng phan tg va 300 pL thude
thtr Todine 0,1N dé nhan biét lugng tinh bot con lai dya trén phan mg mau xanh dac
trung ciia phirc hop tinh bot-iodine. Hon hop dugc do d6 hap thu quang pho & bude
song A = 660 nm dé xac dinh lugng tinh bot con lai sau phan ing. Song song, tién
hanh danh gia hiéu qua trc ché enzyme a-amylase véi doi chimg dwong 1a Acarbose

& cac muc nong do tuong tng (Hinh 10).
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Cao chiét cac miu 14 pha trong DMSO

l

Pha lodng cao chiét trong dung dich dém phosphate pH = 7

|

100 pL cao chiét

50 uL a-amylase 0,5 U/mL
\

100 pL dém phosphalte pH=7
]

U & 37°C trong 10 pht

Thém 250 pL tinh bot 1 mg/mL

l U ¢ 37°C trong 10 phut

Thém 100 pL HCI 1N, 300 pL

I

Po quang phd (A = 660 nm)

Hinh 10: Quy trinh khao sat kha ning trc ché enzyme a-amylase.
Chi tiéu danh gia: Phan trim enzyme a-amylase bj trc ché (%) va gié tri ICso.

Phéan trim enzyme a-amylase bi (¢ ché (%): Duya vao lugng tinh bot ban dau

va luong tinh bot con lai sau phan tmg thong qua gia tri do d6 hip thu quang phd.
Phén trim enzyme a-amylase bi trc ché (%) =100 — Hiéu suét phan ing (%)
Ao — A1
Hiéu suat phan ting (%) = ------------- x 100
Ao
Trong d6: Ao: Gia tri quang ctia dung dich dbi ching (legng tinh bot ban dau).
Au: Gia tri quang cua dung dich sau phan tng (lugng tinh bot con lai).

Tién hanh dung duong chuan biéu dién moi twong quan gitta % enzyme bi tc
ché va nong d6 mau. Dya vao phuong trinh dudng chuan xac dinh duge gia tri ICso

(murc ndng d6 c6 kha ning e ché 50% enzyme).

* 1Cs0 va cach xac dinh
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Pinh nghia: 1Cso 12 mot gia tri dung dé danh gia kha nang tc ché manh hodc
yéu cua mau khao sat. ICso duoc dinh nghia 13 nong d6 (mg/mL) ciia miu tai d6 nd
c6 thé trc ché 50% géc tu do, té bao hoac enzyme, mau c6 hoat tinh cang cao thi gia

tri ICso s& cang thap.
Xac dinh ICsp
Tién hanh khao sat hoat tinh cua miu & nhiéu néng do khac nhau.

Véi nhitng mau c6 hoat tinh bién thién tuyén tinh v6i ndng d6 cao chiét va
chiing ta v& mot dudng thang y = ax + b qua tat ca cac diém (véi y 1a % Grc ché va x
12 nong d6). V&i nhitng mau c6 hoat tinh khong bién thién tuyén tinh véi nong do,
mot cach gan dung, ching ta chon hai néng do @c ché trén va dudi 50% va ciing
tién hanh vé dudng thang y = ax + b. Ta s& thu dugc phuong trinh y = ax + b v4i hé
s6 a, b da biét. T phuong trinh y = ax + b di biét, thay y = 50% vao phuong trinh

ta s& thu duoc gia tri x, d6 chinh 13 ndng do tc ché duoc 50% gdc tu do (ICso).

Qua trinh trich cao chiét ctia cac miu 14 dugc tién hanh véi ngudn nguyén liéu ban
dau 1a 1500 g mau cia cac mau 1a sau sdy o nhiét do 50°C trong 72 gio. Cac mau l4
dugc ngdm dam trong ethanol 90% voi ty 1é nguyén lidu: dung méi 1a 1:10 (w/v)
trong 72 gio & diéu kién nhiét do phong, trong tdi. Sau d6, hon hop ngdm dam duoc
loc qua gidy loc v&i duong kinh 13 pm, thu phan dich loc va bo phan ba. Tién hanh
¢6 dich loc bang mdy c¢6 quay chan khong dé loai bé dung moi ethanol va thu cao
chiét ethanol ctia cac mau 14 (Hinh 11). MAu cao chiét ethanol cua cac miu 13 dugc

bao quan & diéu kién nhiét d6 -20°C va dé str dung cho nhiing thi nghiém tiép theo.

(@) (b) () (d)
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(h) (9) () (e)
Hinh 11. Qua4 trinh chiét cao ethanol.
Ghi cha: (a): Mdu ld twoi; (b): Mdu ld cdt nho;
(c): Mdu lé sau sdy; (d): Binh mdu ngdm dam;
(e): Loc dich trich mau; (): Mdu cé quay;

(g): Mdu dong khé chan khong; (h): Cao chiét ethanol.

Viéc xac dinh d6 am cua cac mau 14 trude khi tién hanh ly trich giup biét duoc
cac diu kién dé xac dinh phwong phap ly trich phu hop nhim thu duge lugng cao
chiét t6i vu. Ngoai ra, viéc xac dinh do Am ctia nguyén liéu con tao diéu kién dé xac
dinh nhiét d6 va thoi gian sdy mau dé tién hanh ly trich c6 hiéu suét cao hon (Vién
Dugc liéu, 2008). Theo Duong Thi Phuong Lién va Nguyén Nhat Minh Phuong
(2014), trong sudt qua trinh siy mau, nhiét d6 cao 1am pha v& céc cau tric té bao
bén trong ctia nguyén lidu tao diéu kién cho dung méi va nguyén liéu tiép xdc tot
hon, ting kha ning ly trich. Bén canh dé, qua trinh sy con c6 tac dung lam giam d6
am cta nguy@n liéu giup tang ty 1& dung mdi st dung véi nguyén lidu. Két qua phan
tich cho thdy, d6 am cua cic mau 14 twong ddi cao, cao nhat 13 mau 14 6i dat
66,33%, ké dén 1a miu 14 binh bat va ming cau ta dat lan luot 13 56,67 va 55,26;
giita mau 14 ming cau Xiém va Xoai c6 d6 am twong dwong nhau (30-31%) (Bang
5).

Bing 5: Két qua d§ Am va hi¢u suit trich cao ethanol ciia cac miu l4.

Két qua
Chi tiéu theo ddi Laming Laming  LaBinh L4 e
cau Xiém  cauTa bat Xoai
b6 4m (%) 30,00 55,26 56,67 30,91 66,33
Khéi lugng mau I (g) 1.500 1.500 1500 1.500 1500
Khéi luong cao thé (g) 132,1 80,5 721 1243 543
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Hiéu suét chiét (%) 8,8 5,4 4.8 8,3 3,6

Dé danh gia hiéu qua cia phuong phap trich cao, ngudi ta thudng dua trén
hiéu suét trich cao. Hiéu suat trich cao phan anh sy téi wu cta viéc két hop cac diéu
kién khac nhau trong phuong phap ly trich. V&i nguyén liéu ban déu cho qua trinh
trich cao 1a 1,5 kg cac mau la nguyén li¢u, khoi lugng cao kho thu dugc sau khi c6
quay dudi dung moi ethanol cua cac mau 14 nguyén lidu co su khac nhau. Cao nhat
1a mdu 14 mang cau Xiém vai khéi lugng cao chiét 1a 132,1 g va hiéu suét cao trich
dat 8,8%; tiép dén 12 miu 14 Xoai dat 124,3 g cao chiét va hiéu suit cao trich dat
8,3%; mau 14 mang cau Ta dat 80,5 g cao chiét va hiéu suat cao trich dat 5,4%; mau
14 Binh bat c6 hiéu suét cao trich dat 4,8% (72,1 g) va thip nhat 1a mau 1a Oi voi
khoi lugng cao chiét 1a 54,3 g va hiéu suat cao trich dat 3,6% (Bang 5).
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CHUONG 2
KHAO SAT ANH HUONG CUA NONG PQ CAO CHIET ETHANOL
TU CAC MAU LA PEN KHA NANG UC CHE ENZYME o-
GLUCOSIDASE

Muc tiéu: xac dinh ndong do cao chiét ethanol ctia cac mau 14 thich hop trc ché
hoat dong cia enzyme a-glucosidase.

B6 tri thi nghiém: thi nghiém duoc bd tri hoan toan ngiu nhién 1 nhan tb,
gém 5 nghiém thtrc, voi 3 lan 1ap lai:

Nghiém thtc 1: Nong do cao chiét 1a 10 pg/mL.

Nghiém thtc 2: Nong d6 cao chiét 1a 25 pg/mL.

Nghiém thtc 3: Nong do cao chiét 1a 50 pg/mL.

Nghiém thtc 4: Nong do cao chiét 1a 75 pg/mL.

Nghiém thtc 5: Nong d6 cao chiét 1a 100 pg/mL.

D6i chimg duong 1a Acarbose c¢6 5 muc nong dd 1a 40, 60, 80, 100, 120
(ug/mL) va duogc thuc hién twong tu cao chiét. So dd bé tri thi nghiém duoc trinh
bay trong Bang 6.

Bang 6: Bo tri thi nghiém khao sat anh hwéng ciia nong dd cao chiét ethanol tir

cac mau la dén kha niing e ché enzyme a-glucosidase.

Cao chiét Acarbose a-glucosidase pNPG Na;COs

Nghiém thirc
(ng/mL) (ng/mL) (U/mL) (mM) (M)
1 10 40 0,2 4 0,2
2 25 60 0,2 4 0,2
3 50 80 0,2 4 0,2
4 75 100 0,2 4 0,2
5 100 120 0,2 4 0,2
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Tién hanh thi nghiém: Phan (mg {rc ché su thuy phan tinh bdt clia enzyme a-
glucosidase dugc thuc hién theo phuong phap cia Hogan et al. (2010) va bai Thi
Xuan Trang va ctv. (2012) va c6 diéu chinh nhu sau: Cao ethanol tir cic mau 14
dugc pha trong dung dich DMSO thanh nong d6 1 mg/mL, hdn hop duoc ly tim 10
phut. Pha lodng phan dich trich thu dugc trong dung dich dém phosphate pH = 7
thanh cac mirc ndng do: 10, 25, 50, 75 va 100 (ug/mL). Enzyme a-glucosidase dugc
pha trong dung dich dém phosphate pH = 7 thanh néng d6 0,2 U/mL.

100 pL enzyme a-glucosidase dugc u véi 50 puL cao chiét & cic mirc ndng dd
khac nhau & nhiét d6 37°C trong thoi gian 10 phut. Tiép theo, cho vao hdn hop phan
tmg 50 uL pNPG ndng d6 4mM. Hon hop dugc & nhiét do 37°C v6i khoang thoi
gian 20 phiit. Sau cung, phan ing dugc két thic bang viéc bo sung 1000 uL. NaCOs
0,2M. Hoat dong wrc ché cta enzyme a-glucosidase duoc xac dinh bang cach do do
hap thu quang phd & budc séng A = 400 nm cua lugng p-nitrophenol tao thanh tir
pNPG trong phan tmg. Song song, tién hanh dénh gi4 hiéu qua tc ché enzyme a-
glucosidase véi ddi ching duong 14 Acarbose ¢ cac murc ndng do twong ung (Hinh

12).
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l U ¢ 37°C trong 20 pht

Thém 1000 uL Na,COs 0,2M

|

Do quang phd (A = 400 nm)

Hinh 12: Quy trinh khao sat kha ning tc ché enzyme a-glucosidase.

Chi tiéu danh gia: Phan trim enzyme a-glucosidase bi (rc ché (%) va gia tri
ICso0. Phan trim enzyme a-glucosidase bi tc ché (%) duoc tinh dua vao luong p-
nitrophenol tao thanh tir pNPG trong phan ung thong qua gia tri do do hép thu
quang pho.

B-A
Phin trim enzyme a-glucosidase bi trc ché (%) = ---------- x 100
B
Trong d6: A: Gia tri quang ctia mau that.
B: Gia tri quang ciia mau dbi ching.

Céc chat trc ché (Acarbose, Tannin) c6 tac ddng manh dén kha ning hoat dong
clia enzyme a-amylase bang cach kim ham theo huéng canh tranh hay phi canh
tranh, két qua 1am anh huong dén sy lién két gitra trung tim hoat dong ctia enzyme
voi co chét (Kandra, 2004; Cheng, 2005 va Lé Thanh Hai, 2013). Vi vay, Acarbose

duogc sir dung nhu nghiém thirc d6i ching trong cac thi nghiém khao sat kha ning
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uc ché enzyme a-amylase. Két qua khao sat kha nang trc ché enzyme a-amylase cua

Acarbose dugc trinh bay trong Bang 7.

Bing 7: Két qua khao sat kha ning trc ché enzyme a-amylase ciia Acarbose.

Nong d9 Acarbose (ug/mL) Phan trim e ché a-amylase (%)
20 14,95° + 0,25
40 21,479+ 0,74
60 30,53°+ 0,51
80 39,04 +0,20
100 53,032 £ 0,61

Ghi ch(: Cdc chit cdi theo sau trong ciing mét cét giong nhau thi khdc biét khéng c6 ¥ nghia
vé mdt thong ké & mirc 5%.

Két qua phan tich cho thay, khi ting nong do Acarbose tir 20-100 (pg/mL),
phan trim enzyme a-amylase bi (rc ché ting tuyén tinh véi ndng do Acarbose va
khac biét c6 y nghia vé mit thong ké & muc 5% giira cac nong do. Cu thé, ¢ nong
d6 Acarbose 100 pg/mL, kha ning trc ché enzyme a-amylase dat 53,03% va khac
biét c6 y nghia vé mit théng ké & mirc 5% so voi cac nghiém thirc con lai. Khi ting
néng do Acarbose 1én 20, 40, 60, 80, 100 (ng/mL), kha nang tc ché enzyme a-
amylase ciling tang lan luot 1 14,95; 21,47; 30,53; 39,04; 53,03 % (Hinh 13a).
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Hinh 13: D thi biéu dién kha ning irc ché enzyme a-amylase ciia Acarbose.

Dua vao két qua phan tich kha nang tc ché enzyme a-amylase cua Acarbose,
tién hanh dung duong chuan biéu dién kha nang uc ché a-amylase ciia Acarbose

gilta cac nong do khic nhau. Két qua v& dugc phuong trinh duong thang y =
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0,4687x + 3,6773, véi hé sb twong quan R? = 0,9812 (Hinh 13b). Dya vao phuong

trinh nay, gia tri ICso cia Acarbose 1a 98,83 ug/mL.

Bang 8: Két qua khao sat kha ning wrc ché enzyme a-amylase ciia cao
chiét ethanol tir cic mau la.

Nong dd cao chiét

Phén trim t&c ché a-amylase (%)

L4 mang L4 mang L4 Binh _ )
(ng/ml) ‘ ‘ , L4 Xoai La Oi
cau Xiém cau Ta bat
20 19,52¢+0,29 15,49%+0,36 24,77°+0,40 30,52°+0,43 34,88°+0,35
40 26,00%+0,35 26,779+0,29 29,369+0,54 36,929+1,85 43,709+0,57
60 37,73°40,20 51,31°+0,22 35,08°+0,42 47,19°+1,25 65,41°+1,30
80 50,68°+0,30 59,19°+0,37 46,12°+0,69 53,59°+1,33 78,10°+1,00
100 67,072+0,39 78,13%+0,21 56,20%+0,70 67,73°+0,09 87,11%+0,17

Ghi ch(: Cdc chit cdi theo sau trong ciing mét cét giong nhau thi khdc biét khong cé y nghia
vé mdt thong ké & mirc 5%.

Két qua phan tich cho thay, khi ting nong d6 cao chiét 14 mang cau xiém tir
20-100 (ug/mL), phan trim enzyme a-amylase bi tc ché ting tuyén tinh v&i nong
d6 cao chiét va khac biét co ¥ nghia vé mat théng ké ¢ mirc 5% gitra cac nong do.
Cu thé, ¢ nong do cao chiét 100 pg/mL, kha niang tc ché enzyme a-amylase dat
67,07% va khac biét c6 y nghia thong ké & mirc 5% so v6i cac nghiém thirc con lai.
Khi ting néng dd cao chiét 1én 20, 40, 60, 80, 100 (ng/mL), kha nang uc ché
enzyme a-amylase ciing ting lan luot 1a 19,52; 26,00; 37,73; 50,68 va 76,07%
(Hinh 4.3a) va v& duoc phuong trinh y = 0,599x + 4,262, v6i hé sb twong quan R? =
0,9778 véi gia tri ICso ciia cao chiét 14 mang cau xiém 1 98,832 ug/mL (Hinh 14b)
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Hinh 14: D6 thi biéu dién kha ning trc ché enzyme a-amylase ciia cao chiét

ethanol ciia mau la mang cau Xiém.

Két qua phan tich (Bang 8) cho thiy khi ting ndng do cao chiét 14 ming cau ta
tir 20-100 (ug/mL), phan trim enzyme a-amylase bi rc ché ting tuyén tinh véi nong
d6 cao chiét va khac biét co ¥ nghia thdng ké & mirc 5% gitta cac ndng do. Cu thé, &
noéng do cao chiét 100 pg/mL, kha nang e ché enzyme a-amylase dat 78,13% va
khac biét co y nghia thong ké & muc 5% so voi cac nghiém thic con lai. Khi tiang
ndéng d6 cao chiét 1én 20, 40, 60, 80, 100 (ng/mL), kha ning (rc ché enzyme a-
amylase cling tang lan luot 1a 15,49; 26,77; 51,31; 59,19 va 78,13% (Hinh 15a) va
v& duoc phuong trinh y = 0,7885x-1,1321, v6i hé sb twong quan R? = 0,9778 véi
gia tri ICso ctia cao chiét 14 mang cau ta 13 64,85 pg/mL (Hinh 15b)
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Hinh 15: D6 thi biéu dién kha nang trc ché enzyme a- amylase cua
cao chiét ethanol ciia miu 14 ming ciu Ta.

Tuong ty, két qua phan tich (Bang 8) cho thay khi ting ndng d6 cao chiét 1a
binh bat, 14 x0ai, 14 6i tir 20-100 (pug/mL), phan trim enzyme a-amylase bi tc ché

tang tuyén tinh v&i ndng do cao chiét va khac biét c6 y nghia théng ké & mirc 5%
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giita cac ndng do. Cu thé, 6 ndng do cao chiét 100 pg/mL, kha ning trc ché enzyme

a-amylase dat & 14 binh bat, 14 xoai va 14 6i 1an luot 14 56,20; 67,73 va 87,11% va

khac biét co y nghia thong ké & muc 5% so voi cac nghiém thic con lai. Khi ting

ndng d6 cao chiét 1én 20, 40, 60, 80, 100 (ng/mL), kha ning Gc ché enzyme a-
amylase la binh bat (22,77; 29,36; 35,08; 46,12% (Hinh 16a)), la xoai (30,52; 36,92;
47,19; 53,59; 67,73% (Hinh 17a)), 1a 6i (34,88; 43,70; 65,41; 78,10; 87,11% (Hinh
18a)) va gia tri ICso ciia cao chiét 14 binh bat (88,93 pg/mL (Hinh 16b), la xoai
66,17 pg/mL (Hinh 17b), 14 6i 42,94 ug/mL (Hinh 18b).
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Hinh 16: D6 thi biéu dién kha niing trc ché enzyme a-amylase ciia cao chiét
ethanol ciia mau la Binh bat.
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Hinh 17: P6 thi biéu dién kha niing trc ché enzyme a-amylase ciia cao chiét
ethanol ctia mau 14 Xoai.
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Hinh 18: P46 thi biéu dién kha niing e ché enzyme a-amylase cia cao chiét
ethanol ciia mau la Oi.

Két qua so sanh hi€u qua tc ché enzyme a-amylase cia cao chiét 14 mang cau
xiém, la mang cau ta, 1a binh bat, 14 xoai, 1a 6i. Tién hanh so sanh gia tri ICso (nOng
dod trc ché 50% enzyme a-amylase) dugc trinh bay trong Bang 9.

Bang 9: Gia tri IC50 ciia cao chiét ethanol tir cic miu l4 va Acarbose trc ché
enzyme a-amylase.

Miu Gia tri ICso (Hg/mL)
Cao chiét 14 Ming cau Xiém 76,36
Cao chiét 14 Ming cau Ta 64,85
Cao chiét 14 Binh bat 88,93
Cao chiét 14 Xoai 61,17
Cao chiét 14 Oi 42,94
Acarbose 98,93

Qua két qua tong hop (Bang 9), cho thdy kha ning trc ché enzyme a-amylase &
arcarbose 1a cao hon so véi cac mau 14 phan tich. Enzyme a-amylase la mot enzyme
thue hién bude dau tién trong qua trinh thiy phan tinh bot, viéc 1am e ché enzyme
nay s& dan t6i mot loat cac enzyme bién dudng carbohydrate hoat dong sau dé ciing
dinh tré. Dicu nay sé han ché su tao thanh glucose sau bita an, gitip ngudi bénh
DTD 6n dinh dudng huyét. Chimg t0, cao chiét ethanol tir cAc mau 14 thi nghiém c6

tiém nang hd trg diéu tri bénh PTD thong qua viée e ché kha ning hoat dong cua
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enzyme o-amylase. Tuy nhién, can c6 nhi€u nghién ctru hon nira moéi khang dinh

duoc cong dung tri bénh DTD ctia cac mau 14 thi nghiém.
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CHUONG II1
DANH GIA KHA NANG KHANG OXY HOA CUA CAO CHIET
ETHANOL TU CAC MAU LA

Muc tiéu: xac dinh kha nang khang oxy hoda cua cao chiét tor cac mau la

bang phuong phap DPPH.

Nguyén tic: DPPH 1a mot gbc tir do bén, dung dich c6 mau tim, budc song
cuc dai hap thu tai 517 nm. Céc chit c6 kha ning khang oxy héa sé& trung hoa gbc
DPPH bang cach cho hydrogen, 1am giam do hép thu tai budc séng cuc dai, mau
cia dung dich phan tng s& nhat dan, chuyén tir tim sang vang nhat (Brown et al.,

2003) (Hinh 19).

DPPH + RH => DPPH-H + R
7z N Z N
A A

| |

NH* NH
OQNV/\(NOZ OZN\Z\[NOZ

¢ J

NO, NO,

Mau tim Mau vang

Hinh 19: Co ché phan tng trung hoa gbc tw do DPPH.

B tri thi nghiém: Thi nghiém duoc bd tri hoan toan ngiu nhién 1 nhan td,
gdm 7 nghiém thtrc, v6i 3 1an lap lai:

Nghiém thac 1 (Dbi ching): miu khong chira cao chiét.

Nghiém thtc 2: Nong do cao chiét 1a 50 pg/mL.

Nghiém thutc 3: Nong d6 cao chiét 1a 100 pg/mL.

Nghiém thirc 4: Nong do cao chiét 1a 150 pg/mL.

Nghiém thtc 5: Nong d6 cao chiét 1a 200 pg/mL.

Nghiém thtc 6: Nong do cao chiét 1a 250 pg/mL.
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Nghiém thtc 7: Nong d6 cao chiét 1a 300 pg/mL.

Tién hanh thi nghiém: Phan tmg khtr gbc tir do cua cao chiét ethanol 14 khoai
lang tim bang phuong phip DPPH dugc thyc hién theo phuong phép cua
Shirwaikar et al. (2006) va c6 diéu chinh nhu sau: Cao chiét ciia cac méu 14 duoc
pha trong DMSO dé duogc dung dich goc 1a 2,5 mg/mL. Vitamin C ciing dugc pha
trong DMSO dé duoc dung dich ddi ching duong c6 néng do 0,5 mg/mL. DPPH
dugc pha trong ethanol dé dugc dung dich gbc c¢6 ndng do 0,2 mg/mL va trit trong
t6i ¢ nhiét 46 phong. 500 pL cao chiét & cac nong do khac nhau duoc cho vao éng
nghiém, sau d6 thém vao mdi ong nghiém 500 uL DPPH 0,2 mg/mL va lac déu.
Cac éng nghiém dugc gir 6n dinh trong tdi, & nhiét do phong trong thoi gian 30
phut, sau d6 tién hanh do d6 hap thu quang phd ¢ budc séng A = 517 nm. Vitamin C
dugc thuc hién tuong ty cao chiét (Bang 3.4). Pdi ching duong 13 Vitamin C ¢6 8
mitc néng d6 1a 10, 20, 30, 40, 50, 60 va 70 (ug/mL). So d6 bd tri thi nghiém thur
kha ning khang oxy héa bang phuong phap DPPH duoc trinh bay trong Bang 10.

Bang 10: B6 tri thi nghiém Kkhio sit hoat tinh chdng oxy héa ciia cao chiét
ethanol tir cic mau la bang phwong phap DPPH.

Nghiém thirc Cao chiét (ng/mL) Vitamin C (ug/mL) DPPH (mg/mL)

1 0 0 0,2
2 50 10 0,2
3 100 20 0,2
4 150 30 0,2
5 200 40 0,2
6 250 50 0,2
7 300 60 0,2

Quy trinh thi nghiém thtr kha ning khang oxy héa bang phuong phap DPPH
dugc trinh bay trong Hinh 20.

[ Cao chiét/Vitamin C pha trong DMSO ] [ DPPH pha trong ethanol

—

| 500 500 |

!

[ U & 30 phat trong bong tbi ]
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[ Po quang pho (A = 517nm) ]

Hinh 20: Quy trinh thir hoat tinh khang oxy héa bing DPPH.

Chi tiéu danh gia: Phan trim khir gbc tu do (%) va gia tri ICso. Kha ning khur
gbc tr do DPPH duogc xac dinh théng qua phan traim khtr gbe tu do IC (%) duoc

tinh theo cong thirc sau:
OD: - 0D,
IC (%) = --------------—---- x 100
OD:
Trong d6: IC: phan traim e ché gbc tu do DPPH.
ODx: gi4 tri mat do quang ctia mau ddi chung.
ODg: gia tri mat d§ quang cua mau that.

Enzyme a-glucosidase ctia rudt non & ngudi c6 vai trd thily phan céac lién két
a-1,4 cta oligosaccharide thanh glucose va sau d6 dugc hip thu qua niém mac rudt
non va tham thau vao mau. Bén canh do, ndng do glucose trong méu cao 13 biéu
hién cua bénh BTD, do dé, tc ché enzyme a-glucosidase s¢€ diéu khién dugc luong

duong huyét trong mau, gop phan diéu tri hidu qua PTD (Toma et al., 2014).

Trong qua trinh thi nghiém, pNPG dugc sir dung nhu co chat cia enzyme a-
glucosidase. Dudi1 sy xuc tdc ciia enzyme a-glucosidase, pNPG bi thuy phan thanh
p-nitrophenol. Trong diéu kién c6 cation Na*, p-nitrophenol chuyén thanh ion p-
nitrophenolate c6 mau vang twoi va dugc do d6 hap thu quang phd & budc song
400nm. Phan rng thuy phan pNPG cua enzyme a-glucosidase:

. . - id . .
p-nitrophenyl a-glucopyranoside M Glucose + p-nitrophenol E p-nitrophenolate

Nhu vy, do hip thu quang phd cang cao dong nghia voi lugng p-nitrophenol
tao ra cang nhiéu, hay noi cach khac, d6 hap thu quang pho ty 1é thuan véi hoat tinh

cua enzyme a-glucosidase.
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Acarbose dugc biét dén nhu mot chat e ché enzyme a-glucosidase va dang
dugc st dung phd bién trong y hoc hién dai cho bénh nhan DTD type 2. Acarbose
cling duoc st dung nhu mot ddi chimg dwong trong céc nghién ctru vé kha ning tc
ché enzyme a-glucosidase cuia cic cao chiét thuc vat khac nhau. Thi nghiém nay
duoc thue hién nhim xac dinh kha nang uc ché enzyme a-glucosidase cua Acarbose
trong cac diéu kién cua thi nghiém. Két qua thi nghiém khéao sat kha ning tc ché
enzyme a-glucosidase cua Acarbose dugc trinh bay trong Bang 11.

Bing 11: Két qua khao sit kha ning e ché enzyme a-glucosidase ciia
Acarbose.

Nong do Acarbose (ng/mL) Phin trim e ché a-glucosidase (%)
40 14,116+ 1,11
60 22,039+ 2,83
80 28,23+ 1,48
100 34,86° + 1,32
120 44,582 + 0,97

Ghi chu: Cdc chir cdi theo sau trong cing mét cot giong nhau thi khdc biét khéng cé ¥ nghia
théng ké & mirc 5%.

Trong diéu kién thi nghiém & nhiét 46 30-32°C, ndng d6 enzyme a-glucosidase
1a 1U/mL va pNPG 1a 4mM, kha ning trc ché hoat tinh enzyme a-glucosidase ting
dan 14,11; 22,03; 28,23; 34,86; 44,58 va khac biét ¢ v nghia théng ké & muc y
nghia 5% giita cac mirc ndng do, twong tmg voi su gia ting ndng dd Acarbose 40,
60, 80, 100, 120 (pg/mL) (Hinh 21a). Két qua thi nghiém cho thiy, kha ning @rc ché
enzyme a-glucosidase clia Acarbose ting tuyén tinh theo sy gia ting nong do. Hoat
tinh cta enzyme a-glucosidase bi trc ché cao nhat 1a 44,58%, tiép theo 13 34,86% va
trc ché thap nhit 13 14,11%, twong Gng véi ndong dd Acarbose 1a 120, 100 va 40
(Mg/mL). Dya vao két qua phan tich kha niang trc ché enzyme a-glucosidase cuia
Acarbose, tién hanh dyng dudng chuin biéu dién kha ning tGc ché a-glucosidase
clia Acarbose giita cac nong do khac nhau. Két qua v& duoc phuong trinh duong
thang y = 0,3688x — 0,7358, v6i hé sé twong quan R? = 0,9705 (Hinh 21b). Dua vao
phuong trinh nay, gia tri ICso cua Acarbose 1a 0,14mg/mL.
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Hinh 21: D6 thi biéu dién kha niing rc ché enzyme a-glucosidase ciia Acarbose.

Bing 12: Két qua khao sat kha ning trc ché enzyme a-glucosidase ciia cao chiét
ethanol tir cac mau la.

Nong dd

cao chiet

Phén trim irc ché a-glucosidase (%)

La mang cau

L4 mang cau

(ug/mL) iam T L4 Binh bat L& Xoai La Oi
10  38,12°+0,54 23,87°+122  4571°0,53  44,32°+1,18 9,66°+1,39
25  44,869+0,05 36,829+1,21 52,679+0,65 47,009+0,52  18,00%+2,38
50 53,00°0,46 50,43°t0,49  62,74°0,29 54,07°40,15  25,26%1,25
75 59,10°+0,67 58,13°+059  73,55°+0,49  61,77°+057  38,68°+0,37
100  64,23%+1,08 71,41%+0,25 78,48%+0,21  70,45%+0,07  52,72°+2,66

Ghi chi: Cdc chi cdi theo sau trong ciing mét cét giong nhau thi khdc biét khéng cé y nghia

thong ké ¢ mirc 5%.
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Hinh 23: Po thi biéu dién khi ning trc ché enzyme a-glucosidase ciia cao chiét

ethanol ctia mau 14 mang cau ta.
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(@)

(b)

Hinh 24: Do thi bi¢u dién kha nang trc ché enzyme a-glucosidase ciia cao chiét

ethanol ciia miu 14 Binh bat.
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Hinh 25: D6 thi biéu dién kha ning trc ché enzyme a-glucosidase ciia cao chiét

ethanol ciia miu 14 Xoai.

=1
=]

2

52.72a

o
=]

g

w
S

(e
=]

=
=]

Phén trim e ché a-glucosidase (%)

38.p8b
25.26¢
18.00d
Q.iﬁe
10 25 50 75 100

Nong db cao chiét (ug/mL)

(@)

i (=)
=} =}

=
=]

[
>

Phin trim irc ché o-glucosidase (%)
— w
=] <

(=)

¥ =0.4649x+ 4.6853
R*=10.9887 52.72

[C5,=97,47 pg/mL
% He 38.68

9.66

=}

0 25 50 75 100
Nong d¢ cao chiét (ug/mL)

(b)

Hinh 26: D6 thi bi¢u dién kha ning trc ché enzyme a-glucosidase ciia cao chiét

ethanol cia mau la Oi.
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Bang 13: Gia tri IC50 ciia cao chiét ethanol tir cic miu 14 va Acarbose trc ché

enzyme a-glucosidase.

Miu Gia tri ICso (ug/mL)
Cao chiét 14 Ming cau xiém 45,49
Cao chiét 14 Ming Ta 55,74
Cao chiét 14 Binh bat 18,18
Cao chiét 1a Xoai 33,18
Cao chiét 14 Oi 97,47
Acarbose 134,02
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CHUONG IV
PANH GIA KHA NANG KHANG OXY HOA CUA CAO CHIET
ETHANOL TU CA MAU LA

Gbc tu do 1a cac nguyén tir (nhu oxy, nito) c6 it nhat mot electron chua ghép
cip trong vo ngoai cung va c6 kha ning ton tai doc 1ap. Mot gde tu do co thé d&
dang dugc hinh thanh khi mot lién két hoa tri gifta cac thyuc thé bi hong va mot
electron van con voi mdi nguyén tir méi duoc thanh 1ap (Karlsson et al., 1997). Géc
tu do (nhu gdc hydroxyl, peroxyl va superoxide) duoc san xuét trong qué trinh trao
d6i chat binh thuong cua co thé va do stress sinh 1y (bao gdm 6 nhiém khong khi,
khoi thude 14, tiép xtc véi hoa chét hodc tia cuc tim). Cac goc tu do trong co thé 1a
nguyén nhan gay ra nhiéu bénh nhu ung thu, bénh tim mach, than kinh, bénh
Alzheimer, suy giam nhan thirc, bénh Parkinson, bénh gan do rugu gay ra, viém loét

dai trang, 130 hoa va xo vira dong mach (Sas et al., 2007).

Két qua thi nghiém cho thiy, kha ning loai bo gdc ty do DPPH ciia cao
ethanol tir cic mau 14 ty 18 thudn v6i ndng d6 cao chiét. Khi ting nng d6 cao chiét
tir 0,05 -0,3 mg/ml, kha ning loai bo gdc tu do DPPH cang ting, kha ning loai bo
gbc ty do DPPH gitta cac nong do cao chiét khac biét c6 y nghia théng ké & muc y
nghia 5% (Bang 13).

Bang 13: Kha niing trc ché DPPH ciia cao chiét ethanol tir cac miu l4.

Nong d6 cao Phan tram tic ché (%)

chiet L4 mang L4 mang N _
(ug/mi) AU xidm cuta La Binh bat La oi La xoai
50 15,81+0,83 13,04'+148 8,89+1,50 15,817+1,31 11,66%+0,83
100 26,67°+1,62 2253%+147 2114196 2550°1,34 17,58°1,58
150 38,14%+2,38 32,60%+1,35 25,899+0,78 35,18%+0,68 34,989+0,40
200 46,83°+1,38 40,71°+1,28 31,02°41,62 43,87°+1,39 44,86°+0,94
250 54,35°+0,36 46,44°+0,61 44,46°+0,93 51,38°+0,33 50,59°+0,00
300 63,24°40,40 52,37%+1,17 54,15%4057 57,70%1,54 57,91%+0,74

Ghi cha: Sé c6 it nhat mét chiz cdi (a, b, ¢, d, e, f) theo sau khdng giong nhau thi khac biét c6 y

nghia thong ké ¢ mic dé 5%.
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Cao chiét ethanol 14 mang cau xiém & cac nong d6 khac nhau thi kha niang
loai bo gbc tw do DPPH khac nhau. Cao chiét 14 mang cau xiém cho hiéu suit loai
bo gdc tu do DPPH cao nhét 14 63,24+0,40 & ndng d6 0,3 mg/ml. Ké dén, & nong do
0,25 mg/ml, hiéu suét loai bo gbc tu do DPPH dat 62,10 + 0,36. Hiéu suat loai bo
goc tu do DPPH dat thap nhat ¢ nong do 0,05 mg/ml (15,81+0,83). Piéu nay cho
thy, cao chiét ethanol 14 mang cau xiém c6 kha ning khang oxy hoa.

Phuong trinh duong chuan thé hién kha ning khtr géc tu do cua cao chiét
ethanol 14 mang ciu xiém 1a y = 0,1879x + 7,9524. Trong d6, y 1a phan trim wc ché
(%) va x la néng do cao chiét (mg/ml) véi R?=0,9938 thé hién mdi twong quan
tuyén tinh giira ndng d6 cao chiét (mg/ml) 14 mang cau xiém véi phan tram uc ché
(%). V6i hé s6 twong quan R?=0,9938 du tin cay dé sir dung duong chuan nay trong
viéc xac dinh gid tri 1Cso. Gid tri 1Cso ctia cao chiét ethanol 0,9938 1a 223,78 pg/ml
(Hinh 27b).
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Hinh 27: Do thi biéu dién kha niing rc ché DPPH ciia cao chiét ethanol ciia

mau la Mang cau xiém.

Cao chiét ethanol 14 mang cau ta & cac néng do khac nhau thi kha ning loai
bo gdc tu do DPPH khac nhau va hiéu suit loai bo géc tu do DPPH cao nhit la
52,37+1,17 & nong d6 0,3 mg/ml. K& dén, & nong do 0,25 mg/ml, hiéu suat loai bo
géc tu do DPPH dat 46,44 + 0,61. Hiéu suat loai bo goc tu do DPPH dat thip nhit ¢
nong do 0,05 mg/ml (13,04+1,48). Piéu nay cho thay, cao chiét ethanol 14 mang
cau ta ¢ kha ning khang oxy hoa.
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Phuong trinh duwong chuan thé hién kha ning khtr goc tu do cua cao chiét
ethanol 14 mang ciu ta 1a y = 0,158x + 6,9634. Trong d6, y 1a phan tram tc ché (%)
va x la nong d6 cao chiét (mg/ml) véi R?=0,9858 thé hién méi tuong quan tuyén
tinh gitra ndng do cao chiét (mg/ml) 14 mang cau ta vi phan trim wc ché (%).Gia tri
ICso ctia cao chiét ethanol 0,9858 1a 272,38 pg/ml (Hinh 28b).
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Hinh 28: Do thi biéu dién kha niing e ché DPPH ciia cao chiét ethanol ciia

mau la Mang cau ta.

Cao chiét ethanol 14 binh béat ¢ cac nong do khac nhau thi kha niang loai bo
g6c tu do DPPH khac nhau va hiéu suat loai bo goc tw do DPPH cao nhat Ia
54,15+0,57 & nong d6 0,3 mg/ml. Ké dén, & nong do 0,25 mg/ml, hiéu suét loai bo
goc tu do DPPH dat 44,46 + 0,93. Hiéu suat loai bo goc tu do DPPH dat thap nhét &
nong d6 0,05 mg/ml (8,89%+1,50). Biéu nay cho thay, cao chiét ethanol I binh bét
0 kha nang khang oxy hoa.

Phuong trinh duong chuan thé hién kha ning khir goc tu do cua cao chiét
ethanol 14 binh bat lay = 0,1722x + 0,783 1. Trong d6, y la phan tram tic ché (%) va
x 1a ndng @6 cao chiét (mg/ml) véi R2=0,9763 thé hién mdi twong quan tuyén tinh
gitta ndng do cao chiét (mg/ml) 14 binh bat véi phan trim wc ché (%). Gia tri ICso
ctia cao chiét ethanol 1a 285,81 pg/ml (Hinh 29b).
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(a) (b)

Hinh 29: D6 thi biéu dién kha niing e ché DPPH ciia cao chiét ethanol ciia

mau 14 Binh bait.

Cao chiét ethanol 14 6i & cac ndng do khac nhau thi kha ning loai bo géc tu
do DPPH khac nhau va hiéu suat loai bo goc ty do DPPH cao nhét 14 57,70+1,54 &
nong do 0,3 mg/ml. Ké dén, & néng d6 0,25 mg/ml, hiéu suat loai b gbc tu do
DPPH dat 51,38 + 0,33. Hiéu suat loai bo goc tu do DPPH dat thap nhat & nong do
0,05 mg/ml (15,81%1,31). Biéu nay cho thay, cao chiét ethanol 14 6i c6 kha ning
khang oxy hoa.

Phuong trinh duong chuan thé hién kha nang khir goc tu do cua cao chiét
ethanol 14 6i 1a y = 0,169x + 8,6623. Trong d6, y 1 phan tram tc ché (%) va x la
ndng do cao chiét (mg/ml) véi R?=0,9936 thé hién méi twrong quan tuyén tinh giita
nong do cao chiét (mg/ml) 14 6i va&i phan tram Gc ché (%). Gia tri 1Cso cua cao chiét
ethanol la 244,6 pug/ml (Hinh 30b).
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Hinh 30: D6 thi biéu dién kha niing e ché DPPH cao chiét ethanol miu 14 6i

Cao chiét ethanol 14 x0ai ¢ cac néng do khac nhau thi kha ning loai bo gdc
ty do DPPH khac nhau va hiéu suat loai bo géc tu do DPPH cao nhat 1a 57,91+0,74
& ndng do 0,3 mg/ml. Ké dén, & néng do 0,25 mg/ml, hiéu suat loai bo gdc tu do
DPPH dat 50,59 + 0,00. Hiéu suat loai b goc tu do DPPH dat thap nhat ¢ nong do
0,05 mg/ml (11,66%+0,85). Piéu nay cho thay, cao chiét ethanol 4 xoai c6 kha ning
khang oxy hoa. Phuong trinh dudng chuan thé hién kha nang khir gbc tu do cua cao
chiét ethanol 14 x0di 1a y = 0,1944x + 2,246. Trong d6, y 12 phan trim wc ché (%) va

x 1a ndng d6 cao chiét (mg/ml) véi R2=0,9702 thé hién mdi twong quan tuyén tinh
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giita ndng do cao chiét (mg/ml) 14 6i véi phan tram tc ché (%). Gié tri 1Cso cua cao
chiét ethanol 1a 245,65 pg/ml (Hinh 31b).
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Hinh 31: Kha ning trc ché DPPH cao chiét ethanol miu 14 xoai.

Dé cb co sé danh gia hoat tinh khur tu do cua cao chiét cac mau 1a thi nghiém,

nghién ciru sit dung Vitamin C lam chét ddi chtimg duong. Vi day 1a chat co hoat

tinh manh d6i voi géc tu do dugc sir dung lam chit chuin trong nhiéu tai liéu tham

khao. Kha ndng khi géc tu do cua Vitamin C duogc thuc hién voi néng do tang dan

va két qua khir gbc tu do cta Vitamin C dugc trinh bay trong Bang 4.9. Tir két qua

khao sat kha nang khtr gdc ty do cua Vitamin C bang phwong phap DPPH, v& db thi

biéu dién sy phu thudc phan trim khir gbe ty do vao nong do Vitamin C bang phan

mém Excel, thu duoc dudng théng y =1,3736x — 4,4409, v6i hé¢ ) tuong quan R? =

0,9912 (Hinh 32).

Bang 14. Kha niing khir goc tw do ciia Vitamin C bang phwong phap DPPH.

Maiu Nong d$ Vitamin C (ng/mL) Phan trim khir goc tu do (%)
1 10 6,029 + 2,49
2 20 21,097 + 6,66
3 30 33,56° + 2,68
4 40 51,239+ 3,18
5 50 67,13° + 3,02
6 60 81,05° + 4,29
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7 70 88,98+ 0,35

Ghi chl: Cdc chit cdi theo sau trong ciing mét c¢ét giong nhau thi khdc biét khong cé y nghia
vé mdt thong ké & mirc 5%.
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Hinh 32. P6 thi biéu dién sw phu thudc phin trim goc tw do vao ndng dd

Vitamin C.

Pé danh gia hiéu qua khir gbc tu do cua cao chiét ethanol cac mau 14, nghién
ctru xac dinh gia tri ICso. Vi vdy, c6 thé sir dung gia tri ICso dé so sanh kha ning
khir gbe ty do cua cao chiét va Vitamin C. Gia tri ICso cang nho, nghia 1a ndng do
¢6 thé loai di 50% gdc tu do cang nho, thi mau duoc khao sat c6 kha ning khir gbc
tu do cang manh. Tir dd thi twong quan giita ndng do khao sat va phan tram khir gbe

tw do, tién hanh xac dinh gia tri ICso (két qua duoc trinh bay trong Bang 15).
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Bang 15. Gia tri IC50 cia cao chiét ethanol 14 khoai lang tim va Vitamin C

Miu khao sat Gia tri ICso
Cao chiét ethanol 14 ming ciu xiém 223,12pug/mL
Cao chiét ethanol 14 mang cau ta 272,38 pg/mL
Cao chiét ethanol 14 binh bat 285,81 pg/mL
Cao chiét ethanol 14 6i 244.6 pg/mL
Cao chiét ethanol 14 xoai 245,65 pg/mL
Vitamin C 39,63ug/mL

Két qua phan tich cho thdy, v6i gia tri ICso ctia Vitamin C la
39,63ug/mL, cta cao chiét 14 mang cAu xiém cao hon so v6i nghién ciru nim 2016
ctia Thomas (209,4 pg/mL) va l4 mang cau ta, binh bat, 6i 1an luot 13 272,38 pg/mL;
285,81 pg/mL; 244,6 pg/mL; 24565 pg/mL c6 kha nang khtr goc tu do thip hon
Vitamin C lan luot 1a 7,2; 6,2; 6,2. Két qua cho théy, cao chiét ethanol cac mau 14

thi nghiém c6 hoat tinh chéng oxy héa nhung hiéu qua thap hon Vitamin C.
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PHAN KET LUAN

1. Két luan

Cac miu 14 mang ciu xiém, mang cau ta, binh bat, 61, x0ai c6 kha niang trc ché
enzyme a-amylase, a-glucosidase va chéng oxy hoéa.

D6 am va hiéu suit cac mau 14 ming ciu xiém, ming cau ta, binh bat, 6i, xoai
lan luot 1a co6 d6 am 30,00; 55,26; 56,67; 66,33; 30,91 va hiéu suat chiét 8,8; 5,4;
4,8; 3,6; 8,3

Hiéu qua trc ché enzyme a-amylase 4c mau 14 méang cAu xiém, méng ciu ta,
binh bat, 6i, xoai 1an luot 1 76,36; 64,85; 88,93; 42,94; 61,17 ug/mL

Hiéu qua trc ché enzyme a-glucosidase cac mau 14 mang cau xiém, mang cau
ta, binh bét, 61, xoai lan luot 1a 45,49; 55,74; 18,18; 33,18; 97,47 pg/mL.

Cao chiét ethanol ctia 14 méng cau xiém, méng cau ta, binh bat, 6i, xoai c6 kha
nang khtr gdc ty do véi gia tri ICso 1an luot 1a 223,12; 272,38; 285,81; 244,6; 245,65
pg/mL.

2. Kién nghi

Nghién ctru thir nghiém doc tinh va kha nang lam giam ndng d6 glucose cia

cac mau 14 trén chudt bi gy dai thio dudng; tir 46, 1am tién dé cho qué trinh nghién

clru va san xuat dugc pham c6 kha nang di€u tri bénh dai thao duong.
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