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Toém tat

Pit van dé: Polyphenol c6 mit trong mot sd thuc vat c6 kha niang chdng oxy hoa va kha ning hd trg
giam duong huyét trong bénh dai thao dudong. Poi twong va phwong phap nghién ciru: Nghién ctru
tién hanh nham xéac dinh ham lugng polyphenol, kha nang triét tiéu goc ty do va kha nang trc ché men
alpha-glucosidase ctia bot hdn hop VOS chiét tach tir 1a véi (V), 14 6i (O), 14 sen (S). San pham VOS
dugc danh gia kha ning kiém soat duong huyét trén chudt dai thao duong. Két qua: Két qua cho thay,
hdn hop VOS tir bot chiét 14 voi, 14 61, 14 sen voi ty 18 tron t6i wu 14 1:3:1 ¢6 ham lugng poyphenol dat
319,6 mg catechin/g bot kho; kha ning trc ché gde tw do dat 72,3% (tai 0,12 mg/ml); kha ning trc ché
men alpha-glucosidase 1a 70,5% (tai 0,4 mg/ml). Két qua cho thay sau 8 tuan uéng VOS vdi liéu 200
mg va 400 mg/kg trong thé, chudt dai thio duong di giam duong huyét xudng 13 rét so voi nhom chudt
dai thao duong chimg. Nhém chudt déi thdo dudng udng VOS liéu 400 mg c6 kha ning giam dudng
huyét cao hon so véi nhom udng 200 mg. Dong thoi hiéu qua giam chi s HbA lc duoc giam rd rét so
v6i nhom chudt dai thao duong chimg. Két luin: San pham VOS- hdn hop chiét tach tir 1a voi, 14 6i, 14
sen ¢6 thé dugc xem 13 san pham co tiém ning trong viée hd trg phong va diéu tri bénh dai thao duong.
Tir khoa: polyphenol, triét tiéu géc tw do, trc ché men alpha-glucosidase, 1a voi, 14 i, 14 sen
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of the VOS mixture that extracted from leaves (Voi leaves - Cleistocalyx operculatus (V), Oi leaves
- Psidium guajava (O), Sen leaves - Nelumbo nucifera (S)). Results: The efficacy of blood glucose
controlling in diabetic mice was investigated. After 8 weeks of administration with 200 mg VOS/kg
body weight and 400 mg VOS/kg body weight, VOS diabetic mice had significantly reduced blood
glucose level as compared to control diabetic mice. VOS diabetic mice with 400 mg dosage are lower in
blood glucose levels than that of the diabetic mice with 200 mg. Also, the significant reducing in HbAlc
was observed in VOS diabetic mice as compared with control diabetic mice. Conclusion: VOS-product
extracted from Cleistocalyx operculatus leaves, guava leaves, lotus leaves might be considered as a safe
product and to be a potential product in the supporting of prevention and treatment of diabetes.

Key words: Voi leaves (Cleistocalyx operculatus Roxb), Oi leaves (Psidium guajava L.), Sen leaves

(Nelumbo nucifera Gaertn), polyphenol, free radical scavenging, alpha-glucosidase inhibition, blood

glucose, diabetic rats

1. PAT VAN PE

Céac nha khoa hoc hién nay dang chu y dén
thanh phan polyphenols c6 mit trong rat nhiéu
thuc vat an duogc v6i kha ning hd trg phong tri
mot s6 bénh man tinh khong lay, trong d6 c6 bénh
dai thao duong [1]. Thanh phan polyphenols trong
thyc vat dugc xem la thanh phan dong vai tro quan
trong trong co ché kiém soat hoat dong cac men
thay phan duong trong dudng rudt, hd trg viée
kiém soat duong huyét trén bénh nhan dai thao
duong [2].

Kha ning chdng oxy hoa cua polyphenol
chinh 13 nho sy ¢6 mit cia gbe- hydroxyl (-OH
ma phan tng khtr di cic gbc tu do qua phan
tng oxi hoéa khir. Kha ning chdng oxy hoéa cua
polyphenol phu thudc vao tung loai, trong do
phai ké dén kha ning chdng oxy hoa cao cia
gallic acid, quercertin, catechin...[3]. Trong
nghién ctru trén phong thi nghiém, phuong phap
danh gia kha nang triét tiéu gbc tu do, sir dung
chat 1,1-diphenyl-2-picrylhydrazyl (DPPH)
12 mot trong nhitng phuong phap phd bién va
ap dung phu hop véi chit chéng oxy hoa la
polyphenol [4]. Cac nghién ctru gan diy cho
thay, polyphenol ¢ kha ning trc ché men alpha-
glucosidase thong qua kha ning trc ché protein
cua polyphenol. Tuy nhién, khong phai polyphenol
nao ciling c6 kha nang do, phu thude vao cAu tric
ctia timg loai polyphenol ma kha ning trc ché men
alpha-glucosidase khac nhau [5].

Trong nghién ctru sang loc trén 28 loai thyc vat

an duoc cua Viét Nam, ching toi théy ham lugng
polyphenols cao va hoat tinh vé kha niang rc ché
men alpha-glucosidase cua 14 voi, 14 6i, 14 sen [6].
Tac gia Truong Tuyét Mai va cong sy ciing di tim
thdy ham lugng polyphenol cao trong 14 voi c6 tac
dung trc ché men alpha-glucosidase, han ché ting
dudng huyét sau an trén chudt [7]. Tac gia Deguchi
va cong su cling di chimg minh thanh phan chiét
tach chu yéu cua 14 vdi 1a polyphenol va dung dich
chiét tach tir 14 6i da duoc chimng minh c6 tac dung
giam duong huyét sau an va kiém soat duong
huyét 1au dai [8]. Tac gia Huang CF va tic gia
Zhou di nghién ctru va chimg minh cho thay tac
dung giam dudng huyét cua 14 sen lién quan dén
thanh phan flavonoid-mét thanh phan chinh cua
polyphenol-cé trong 14 sen [9]. La vdi, 14 6i va 1a
sen 1a cac nguyén liéu san c6 ¢ Viét Nam, thanh
phan polyphenol ciia cac nguyén lidu 14 vi, 14 6i,
1a sen 1a khac nhau, mdi thanh phan ¢ kha ning
hoat tinh sinh hoc ciing khac nhau. Do d6, mdt san
pham dugc két hop tir cic nguyén liéu nay, véi
cac hon hop hoat tinh cao s& c6 hiéu qua cao trong
viéc hd tro phong va diéu tri bénh dai thao duong.
Chung t6i d tién hanh cic nghién ctru chiét tach
hdn hop polyphenols tir 3 nguyén liu 14 voi, 14
o1, 14 sen, dong thoi di xay dung cong thirc va
nghién ciru qui trinh san xuat va thir nghiém tao
san pham VOS. Nghién ciru nay tién hanh véi muyc
dich xé&c dinh ham lugng polyphenol va flavonoid
cling nhu danh gia hoat tinh triét tiéu gbc tu do

va trc ché men alpha-glucosidase ctia san pham
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VOS. DPong thoi danh gia hidu qua ciia san pham
hdn hop chiét tach (VOS) tir 1a voi, 14 6i, 1a sen
trén chudt dai thao dudng. Cac két qua nghién ctru
nay la mot phan trong két qua nghién ciru dé tai
cép nha nudc-dang nghi dinh thu vé qui trinh san
xuat thuc phdm chitrc nang hd trg phong va diéu
tri bénh dai thao duong tir nguyén li€u Viét Nam.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Nguyén li¢u va chuin bi nguyén li¢u

La Véi (Cleistocalyx operculatus Roxb) thu
mua tai Hai Hau, Nam Dinh. La Oi (Psidium
guajava L.) thu mua tai Hai Duong. La Sen
(Nelumbo nucifera Gaertn) thu mua tai Bic Ninh.
Cac 14 nguyén liéu dugc thu mua vao thang 5-6
véi tiéu chuan 1a céc la dugc chon dang banh té,
khong qua gia, khong qua non, rtra sach, sau do
phoi khé 3 ning, dam bao do 4m ctia nguyén liéu
kho dudi 10%.

Chuén bi nguyén liéu VOS: Bot chiét tir 14
voi, 14 6, 14 sen duoc chiét tach theo phuong phap
clia tac gia Truong Tuyét Mai [6]. Hon hop voi-
di-sen (VOS) dugc hinh thanh tir bot chiét 14
voi, 14 6i va 14 sen, dya trén ty 1é dd xac dinh
1a 1:3:1 (tir két qua nghién ctiru vé xé4c dinh ty
1¢ tron thich hop ctia hdn hop VOS). Tron déu
cic nguyén liéu voi nhau bang may tron trong
15 phat. Bao quan hdén hop VOS trong thi
polyetylen han kin, dé noi khé mat, tranh anh
sang. Ham luwong polyphenol trong VOS duoc
xé4c dinh 1a 320 mg/g bot hon hop VOS.

2.2. Cac héa chit va thiét bi

Hoa chit chinh bao gébm Folin (Sigma),
Na,CO, (Merck), catechin (Wako-Nhat Ban),
1,1-diphenyl-2-picrylhydrazyl-DPPH
Rat intestina acetone (sigma), Glucose kit (Sigma)

(Sigma),

va cac hoa chit co ban trong phong thi nghiém
khac. Thiét bi bao gdm: Thiét bi nghién, dun chiét,
loc, ¢b dic, phun siy, va may quang phd UV-VIS.
2.3. Phwong phap tién hanh thi nghiém
2.3.1. Phwong phap dinh luwgng polyphenol
toan phéin: Ap dung phuong phap Folin - Denis
[6]. Tom tat phuong phap nhu sau: cho vao 6ng

nghiém 50 uL dung dich miu hodc dung dich
chudn véi 250 uL dung dich Folin, tron déu, sau
d6 thém 750 uL dung dich Na,CO, 10%, tao dung
dich mau xanh lam khi c6 mat ctia polyphenol. Po
dung dich tai budc song 765 nm bang may quang
phé UV-VIS. Tinh toan ham luong polyphenol
toan phan dya trén chuén catechin.

2.3.2. Phuwong phap xdc dinh khd nang triét
tiéu goc tw do: Tham khao tir Cheel et al. (2005)
[10]. Tom tit nhu sau: Cho vao 6ng nghiém 1
ml dung dich miu (hodc éng ching hoic ong
chuén), thém 1 ml dung dich dém Buffer acetic
100 mM voéi pH 5.5, tron déu. Tiép theo 1 ml
dung dich DPPH 0.3 mM pha trong EtOH.
Tron déu, dé U tai nhiét 6 37°C trong 20 pht.
Do dung dich tai budc séng 517 nm bing may
quang phd UV-VIS. Két qua tinh theo ty 1& phan
tram. Ching chuan st dung catechin dé kiém tra
phan ng.

2.3.3. Phuwong phdp xdc dinh khd ning trc ché
men alpha-glucosidase: Tham khao tor Matsui
va cs. (2001) [11]. Tém tit nhu sau: Cho 50 uL
dung dich mau pha lodng ty 1& khac nhau
v6i 50 uL dung dich Enzyme (20 U/ml); thém
50uL dung dich Maltose 1%, trong dung dich dém
Maleate Buffer, tron déu va dé u tai 37 °C trong
30 phut. Dung dich phan trng dugc x4c dinh mat
do quang sau khi cho thém 850 uL dung dich
Glucose kit. Do tai budc song 505 nm. Két qua
tinh theo ty 1& phan trim. Ching chudn str dung
catechin dé kiém tra phan Gng.

2.4. Chuin bi miu phan tich

2.4.1. Chiét xudt ld véi, ld 6i, ld sen: La voi, 14
o1, 14 sen kho duoc nghién nhd, kich thudc 1-2 mm.
Chiét xuit nguyén liéu bang nhiét trong 4 gio,
ap suét 1 atm véi ty 18 1:10 (1 nguyén liéu va 10
phan dung méi ethanol 50%). Sau khi dun chiét,
dung dich dugc loc qua may loc, thu dugc dung
dich lam thur nghiém. Dich chiét duoc co dic
chan khong cho dén khi dat khoang 20% thuay
phan, sau d6 chuyén dich 20% vao siy chan
khong, tai nhiét do 70°C trong 48-72 gio, thu
duogc cao kho nguyén chit (bot chiét 14 véi (V), 14
61 (0), 14 sen (S)).
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2.4.2. Chuén bi hén hop VOS thir nghiém
vdi cdc ty I¢ khdc nhau:

Tién hanh thir nghiém hén hop VOS theo 4 ty
1¢ khac nhau gitra bot chiét 1a vdi: bot chiét 1a di:
bot chiét 14 sen la 1:3:1; 1:1:3; 2:1:2; 2:2:1. Cén
trong lugng bot chiét xudt tir 14 voi, 14 di, 14 sen
theo 4 ty 1€ da dinh, tron déu cac nguyén liéu véi
nhau bang may tron trong 15 phut, bao quan hdn
hop VOS trong tiii polyetylen han kin, dé noi kho
mat, tranh anh sang.

Truéc khi tién hanh dinh luong polyphenol
téng s6 va cac hoat tinh sinh hoc cta bot 14 voi,
14 6i, 14 sen va hon hop VOS dugc hoa tan véi
Ethanol 50%.

2.5. Thir nghiém hiéu luc cia VOS trén
chudt dai thao duong

Chuot thi nghiém 14 chudt nhit duc, can trong
lugng 45-50 g/con. Str dung Streptocozin (STZ)
ctia hing Sigma dé tao chudt ddi thdo dudng vai
lidu 100 mg/kg thé trong. Téng sb 60 con, chia 4
nhém, mdi nhém 15 con.

+ Nhom 1: chudt khoe manh (khong gay dai
thdo dudng)

+ Nhom 2: chudt dai thao duong chung, khong
ubng san pham VOS

+ Nhom 3: chudt dai thdo duong, udng hang

3. KET QUA VA BAN LUAN

ngay san pham VOS (200 mg/kg trong thé).

+ Nhom 4: chudt dai thao dudng, udng hang
ngay san pham VOS (400 mg/kg trong thé).

Cac nhom duoc chia vao cac 16ng khac nhau
¢ ghi ma sd, mdi con trong 16ng lai dugc danh
dau nhan dién khac nhau. Hang ngiy vao 8h
sang, tinh toan liéu lugng cho ting con, pha
dich VOS sao cho du néng do trong 1 1an bom
t6i da 1a 0,6 ml. Ca 4 nhom chudt duoc chim
s6c va theo ddi nhu nhau vé trong lugng, lugng
thae an, luong nudc udng, ghi chép cac biéu
hién bat thuong xay ra.

Sau 8§ tuan, tién hanh phﬁu thuat chudt theo
phuong phap 1ay mau tai tim, mau toan phan duoc
sit dung chéng dbng heparin. Mau chéng dong
dugc ly tam, lay huyét thanh va luu mau. Cac chi
s6 sinh hoa: dudng huyét, cholesterol, triglyceride,
GOT/GPT, acid uric va creatinin duoc kiém tra tai
Labo Hoéa sinh va Chuyén hoa dinh dudng- Vién
Dinh dudng.

2.6. Phan tich s6 liéu

Két qua trén thi nghiém dong vat duoc dién ta
theo gia tri trung binh, véi n = 15. Sy khac biét
giita 3 nhom tré 1én dwoc phan tich bing phuong
phap so sanh ANOVA 1 yéu t6. D¢ tin ciy ciia két
qua nghién ctru la 95%.

3.1. Ham lugng polyphenol va kha ning hoat tinh ciia hén hgp VOS theo ty 1¢ tron khac nhau

Bang 1. Ham lugng polyphenol va kha ning hoat tinh ctia céc ty 16 tron hdn hop VOS dudi dang bot chiét®

alpha-glucosidase

*k*k

Véi: 6i: sen Véi: 6i: sen Véi: 6i: sen Véi: 6i: sen
=1:3:1 = 1:1:3 = 2:1:2 = 2:2:1
Polyphenol 319.6 + 16,2 251,0+9.38 232,3+89 282,3+9.2
(mg/g bot chiét)
% e ché gbc tu do™ 723+58 583+28 62,2 + 3,2 59.3+2,9
0, ’ A
o GG Ch€ men 70,5+ 4.9 66,5+ 3,6 61,722 61,3425

Cam quan bot chiét

mau nejlu den,
vi hoi dang, mui
thom dac trung

mau nau, vi hoi
dang, mui thom
dac trwng

mau n@u den,
vi hoi dang, mui
thom dac trung

mau nau, vi hoi
dang, mui thom
dac trwng

Do &m

6,0

5,9

6,1

5,8

*) Dung dich dwoc chiét tach tai n&ng do 100mg/10ml, tai nhiét do soi trong 120 phut, tinh theo mg

catechin/g bot kho.

**) tai n(;ng do 12 mg bot chiét/100 ml dung dich
*%%) tai nong do 40 mg bét chiét/100 ml dung dich

a) 6 liéu dwoc biéu dién trén 03 mau chiét tach khéc nhau
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Két qua & bang 1 cho thdy ham lwong
polyphenol ctia ty 18 1:3:1 dat cao nhit trong 4 loai
ty 1¢ khac nhau, dat 319,6 mg catechin/g nguyén
lig¢u kho. Tha ty ty 1& c6 ham lugng polyphenol
cao la ty 1¢ 2:2:1 (282,3 mg/g), ty 1& 1:1:3 (251,0
mg/g), cubi cung 1a ty 18 2:1:2 (232,3 mg/g).

Béng 1 cho thay kha ning wrc ché gbc tu do cua
4 ty 1¢ 1a twong ddi khac nhau. Tai nong do 12 mg
bot chiét/100 ml dung dich, ty 18 1:3:1 c¢6 kha ning
trc ché gdc tu do cao nhét (72,3%), tiép dén 1a 2 ty
16 2:1:2 (62,2%), sau d6 dén ty 1& 2:2:1 (59,3%),
vaty I¢ 1:1:3 (58,3%).

Vé kha ning tc ché men alpha-glucosidase,
v6i ndng do 40 mg bot chiét/100 ml dung dich, ty
1€ 1:3:1 va ty ¢ 1:1:3 thi c6 kha nang tc ché men
alpha-glucosidase cao hon so véi 2 ty 1€ con lai.

Trong nghién ctru nay, ham lugong polyphenol
ciia bot chiét tach tir 14 voi, 14 01, 14 sen da duoc
xéac dinh. Pong thoi, cac két qua vé kha nang trc
ché gdc tu do va kha nang tc ché men alpha-
glucosidase ctia cac bot chiét tach ciing phu hop
v6i két qua nghién ciru trude [6]. Voi 4 ty 1é
tron khac nhau giita 3 bot chiét tach, chung t6i
tim dugc ty 16 phdi tron gitra bot 1a voi: 1a 6i: 14
sen la 1:3:1 1a ty 1€ tron toi wu véi ham luong
polyphenol cao va hoat tinh sinh hoc cao. Cac
két qua nay da giup cho viéc tng dung dua hdn
hop bot VOS vio cong thirc san xuét thir nghiém
thuc pham chitc ning hd trg phong va diéu tri
bénh dai thao duong.

3.2. Kha ning kiém soat dwdong huyét cia
VOS trén chugt dai thao dwong

Két quéa thir nghiém cho thiy nong d6 duong
huyét cia nhom chudt khoe manh sau 8 tudn
khong thay doi so voi ban dau, con dudng huyét
cia nhom chudt dai thdo duong chimg ting dan
1én so v&i ban dau (s6 liéu khong trinh bay). Bang

2 cho thdy, sau 8 tudn udng VOS, néng do duong
huyét ciia ca 2 nhom chudt uéng VOS thap hon
mot cach c6 y nghia thong ké so v6i chudt dai thao
duong chtiing. Nhung nhém chudt dai thdo duong
ubng VOS liéu 400 thi c6 chi s6 duong huyét thap
hon so véi nhém chudt dai thao dudng uéng VOS
lidu 200 (9,52 mg/dL so v&i 13,1 mg/dL).

Tuong ty ddi voi chi s HbAlc, 1a chi s6 danh
gi4 hiéu qua duy tri duong huyét trong méau, dong
thoi 14 chi s6 danh gia chat luong can thiép, ciing
cho théy, sau 8 tuan can thi¢p thi nhom chuot dai
thao dudng chimg c6 chi s6 HbAlc cao nhit.
Trong khi d6 nhom chudt dai thido dudong udng
VOS voi lidu 400 mg/kg/ngay thi cé chi s HbAlc
nho nhat (4,7%), nhom chudt dai thdo duong udng
VOS voi liéu 200 mg/kg/ngay co chi s HbAlc 1a
5,0% (bang 2).

DPéi vai chi sb cholesterol va triglyceride,
nhém chudt dai thao dudng c6 ndng do cao hon
so voi nhom chudt khdée manh. Tuy nhién, chung
t61 chua quan sat thdy c6 sy khac biét vé nong do
cholesterol va triglyceride gitta nhom chuot dai
thdo dudng chirng va nhém chudt dai thao duong
can thi¢p. Tuong tu, trong nghién ctru nay sau 8
tuan can thiép, chua tim thdy su khac biét ¢ y
nghia théng ké vé cac chi sé Creatinine, Acid Uric,
GOT, GPT gitta cdc nhom chudt thur nghi¢m.

Céac nghién ctru vé hiéu qua kiém soat ting
duong huyét ctia nu voi, 14 61, 14 sen cting da duogc
cic tac gia trén thé gidi dua ra [6]. Tuy nhién,
chua c6 nghién ciru nao chimg minh sy két hop
cia 3 nguyén liéu nay dbi voi hiéu qua han ché
taing dudng huyét. Nghién ctru nay da chi ra san
pham hén hop VOS c¢6 chiét xuat tir 14 véi, 14 6i,
14 sen ¢ hiéu qué han ché ting duong huyét rd rét
trén chudt dai thao dudong ubng VOS so véi nhom
khong ubng.

Bang 2. Két qua vé cac chi s0 sinh hoa sau § tuan can thi¢p

Nhém chn Nhém BT Nhém Nhém
Chi tiéu M NG | hieng (n=15) | DTP+V0OS200 | DPTH+VOS400
khoée (n=15) _ _
(n=15) (n=15)
Puwong huyét (mmol/L) 6,14 + 1,89 15,66 * 2,56 13,10 £ 3,50"2 9,52 +0,63°
HbA1c (%) 43+0,5 52+0,8 5004 4,7+0,6*
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Cholesterol (mmol/L) 3,35+0,19 4,63 £0,35 4,33+0,78 4,61 +0,31

Triglyceride (mmol/L) 1,05 £ 0,05 1,93 £ 0,20 1,78 £0,43 2,03+ 0,11

Creatinine (umol/L) 33,3+2,5 42,0+6,0 37,5+45 422 +23
Acid Uric (umol/L) 118,7 £ 49,2 138,2+ 28,5 114,6 £ 18,9 113,6 £ 15,5
GOT (U/L) 4455 + 123,1 422,0 + 30,0 383,3+128,3 380,6 + 63,7
GPT (U/L) 233,51+ 67,7 232,3 £ 23,7 2240+ 72,2 2224 + 26,7

a, * p<0,05 so voi nhom chirng, Mann-Whitney test

4. KET LUAN

- Hon hop VOS tir bot chiét 14 voi, 14 61, 14 sen voi
ty 18 tron t&i wu 13 1:3:1 ¢6 ham lugng poyphenol dat
319,6 mg catechin/g bot kho; kha ning e ché goc tur
do dat 72,3% (tai 0,12 mg/ml); kha ning tic ché men
alpha-glucosidase 1a 70,5% (tai 0,4 mg/ml).

- Sau 8 tuan udng VOS véi lidu 200 mg va
400 mg/kg trong thé, chudt dai thio duong da

gidm duong huyét xudng rd rét so véi nhom

chugt dai thao duong ching. Nhoém chudt dai
thao duong uéng VOS liéu 400 mg c6 kha ning
giam duong huyét cao hon so v6i nhém udng
200 mg. Pong thoi hidu qua giam chi sé HbAlc
dugc giam 1o rét so voi nhom chudt dai thao
duong chimg. San phdm VOS- hdn hop chiét
tach tir 14 vi, 14 61, 14 sen co thé duge xem la
san pham an toan va c6 tiém ning trong viéc hd
tro phong va diéu tri bénh dai thio duong.
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