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Xac dinh kha ndng han ché ting dwéng huyét sau dn va chuyén héa cla
tinh bot mi acetat trén chudt nhat khée manh

Thdi Khoa Béo Chéu, Nguyén Hitu Tién, Tréin Hitu Diing
Khoa Duorc, Trudng Bai hoc Y Dugc Hué, Pai hoc Hué

Tém tat

D3t van dé: Ngay nay, tinh bot dé khang (resistant starch - RS) dugc quan tdm nhu moét loai thuwc pham
chirc ndng lam han ché sy tdng dwdng mau sau dn va ho tro didu tri bénh tiéu dudng. Hién nay, nhdm nghién
clru ching t6i dd ban tong hop tinh bat [Ga mi acetylated (TBAC) dé hd trg didu tri bénh déi thdo dudng, d6
la RS4 dugc hinh thanh do sy bién déi ciu tric hda hoc. TBAC da dugc chirng minh cho thay kha nang chéng
lai sy thay phan cda enzym amylase trong thir nghiém in vitro cling nhu an toan trong in vivo. Phwong phap
nghién cru: Trong nghién clru nay, ching tdi tiép tuc danh gid kha ndng cla TBAC han ché sy gia tang glucose
mau sau dn va xac dinh céc acid béo chudi ngan (short-chain fatty acids - SCFA) dwoc chuyén héa tir TBAC
trong dudng tiéu hda clia chudt khde manh bang HPLC. K&t qua: L6 chudt dugc cho &n TBAC biéu hién mirc
tang dudng huyét rat han ché va duy tri 6n dinh trong 2 gi® sau bita an so v&i nhdm déi chirng duwoc cho &n
tinh b6t Ida mi ty nhién (TBTN). Pdng thoi, ham lwgng SCFA dugc tao ra trong manh trang cda 16 chudt &n
TBAC cao hon déang ké so vdi 16 chudt dwoc nudi bing TBTN, dic biét 1a acid acetic va propionic 1an lugt 13
28% va 26%. K&t luan: TBAC da cho thdy han ché ting dudng huyét sau 3n & chudt mét cach hiéu qua théng
qua kha ndng chéng thdy phan amylase & rudt non. Khi di vao manh trang, né duoc 1én men dé tao thanh
SCFA cung cap mot phan ning lwong cho cac hoat déng cla co thé, tranh 1én men thdi gy ra réi loan tiéu
hda, v6n la nhirng han ché vén cd cla thyc phdm giau chat xo va cellulose théng thudng.

Tir khéa: tinh bét lua mi acetyl hda, tinh bét lia mi tw nhién, SCFA, dudong huyét.
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Determination the limit of postprandial blood glucose increase and

the metabolism of acetylated wheat starch on healthy mice
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Introduction: Nowadays, resistant starches are interested as a supplement food by effecting on the limit
of postprandial blood glucose increase and supporting for the diabetes treatment. Recently, we have semi-
synthesized the acetylated wheat starch (AWS) oriented for supporting the treatment of diabetes mellitus,
which is the RS4 formed by chemical structure modification. AWS has been proved itself to show strong
resistance to amylase activity in-vitro as well as to be safety in-vivo. Materials and Methods: In this study,
we continued to evaluate AWS'’s ability to limit postprandial blood glucose increase and determined short-
chain fatty acids (SCFAs) metabolized from AWS in the gastrointestinal tract of healthy mice by HPLC. Results:
the mice fed AWS exhibited a very limited increase in blood glucose levels and remained stable for 2 hours
after meals comparing with the control group (mice fed natural wheat starch) (NWS). Simultaneously, the
content of SCFAs produced in the caecum of the mice fed AWS was significantly higher than mice fed NWS,
especially with acetic and propionic acids by 28% and 26%, respectively. Conclusion: AWS has been shown to
limit postprandial hyperglycemia in mice effectively through the resistance to amylase hydrolysis in the small
intestine. When going into the caecum, it is fermented to form SCFAs that provide a part of the energy for the
body’s activities and to avoid rotten fermentation causing digestive disorders, which are inherent restrictions
of normal high cellulose and fiber food.
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1. DAT VAN DE

Bénh dai thdo dudng (DTD) dang thuc sy 1a mai
lo ngai d6i vdi x3 hdi hién nay bdi t6c do gia ting
nhanh chéng trén toan thé gidi. Theo nghién clru
cla Cuc Quan ly Khdm chira bénh Viét Nam, tinh dén
nam 2015, s& lvong bénh nhan mac bénh DTH & d6
tudi trudng thanh 13 3,5 triéu ngudi, chiém 6% dan
s6 cla nudce ta va uwdce tinh dén ndm 2040 cé khoang
6,1 trieu ngudi mac bénh DTD. Pay 1a moi de doa
tiém an cho cdc bénh réi loan ndi tiét va cac bénh tim
mach. Trong cdc phac do diéu tri bénh DTD, ngoai
phuong phap dung thudc thi viéc diéu chinh 18i séng
va ché& d6 dinh dudng déng vai trd rat quan trong.
Ngay nay, bén canh cdc khuyén cdo han ché hau hét
lwong tinh bét tiéu thu & bénh nhan BTD, cac nha
dinh du®ng hoc trén thé gidi dang huwdng dén tim
kifm nhitng thwc phdm dam bao cung cip nang
lvong cho hoat dong hing ngay ma khong lam ting
cao mirc duwdng huyét sau an trén bénh nhan, va tinh
bot dé khang, mét loai thywc phdm cé tac dung dé
khang v&i cac enzyme phan cat tinh bot thanh duong
don & rudt non, 13 mot trong nhirng sw lwa chon va
duoc nhiéu nghién cru hién nay huéng dén.

Trén thé gidi da cé nhiéu cdng trinh nghién ctru
vé tinh bot dé khang (RS) va d3 khing dinh duoc
vai trd cla loai tinh bdt nay nhd vao tdc dung dé
khang vdi enzyme amylase nén khéng duoc tiéu hda
va hap thu & rudt non, gép phan han ché& déng ké su
gia ting dot ngdt dudng huyét trén in-vitro, in-vivo
cling nhu trén 1am sang (clinical trial). Khéng nhitng
vay, sau khi roi khéi ruét non, RS sé& duoc |én men
tao thanh cac acid béo chudi ngin (SCFAs), day la
nhitng acid béo hitu co cé ciu truc tir 1-6 carbon va
6 thé ton tai & dang mach thang hodc mach nhanh.
Sau khi dwoc tai hap thu vao tuan hoan, sy hién dién
clia cac acid béo chudi ngdn nay gép phan khéng
nhé vao cung cip ndng lugng cho co thé ciing nhu
nhitng anh hudng l1én chi s6 glucose mau trén bénh
nhan DTD. Do vay, nam 2016 FDA da céng nhan va
cho phép s dung mot s6 RS lam thwc phdm chirc
nang ho tro diéu tri cho bénh nhan BTD [16].

Tuy nhién, cdc nghién clu trong nudc vé RS
van con rat han ché. Ndm 2015, Tran Hitru Diing va
cong su d3 bat dau thuc hién nghién cru ban téng
hop tinh bdt mi acetat dinh huwéng dung trong hd
tro diéu tri DTD. Loai tinh bdt nay da xac dinh duorc
cac dac tinh ly hoa cling nhu cac phan doan dinh
dudng. Day la loai tinh bot dé khing RS, duoc hinh
thanh do bién d6i ciu tric hda hoc va cé kha ning
dé khang vdi enzyme amylase rat rd rét trén in-vitro
[2]. Tiép theo nhdm nghién ctru cta Tran Hitu Diing
tiép tuc tién hanh th& nghiém déc tinh cap va déc
tinh man trén chudt thi nghiém va d3 khang dinh
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duwoc sy an toan cua loai tinh bdt nay trén in-vivo.
V@i mong muén nghién clru sau hon vé su cai thién
chi s6 glucose mau sau khi dn trén co thé séng cla
tinh bdt mi acetat trong dinh hudng ho tro diéu tri
bénh DTD, déng thdi xac dinh sy chuyén héa cla
loai tinh bot nay sau khi thoat khéi sy tiéu hda cla
rudt non liéu cé chuyén héa tao ra nhirng acid béo
chudi ngdn hay duoc dao thai nguyén ven trong
dudng tiéu hda nhw nhédm chat xo khéng hoa tan
(cellulose), nhém nghién ctru tiép tuc thyc hién dé
tai nay vdi cdc muc tiéu gdbm danh gid tdc dung han
ché tang dudng huyét sau an va xac dinh cac acid
béo chudi ngidn duoc chuyén héa tir tinh bot mi
acetat trong duwong tiéu hda cla chudt thi nghiém
bang phuong phap HPLC.

2. POl TUQONG VA PHUONG PHAP NGHIEN
cou

2.1. Nguyén vat liéu nghién ciru

Ma&u tinh bt mi ty nhién (TBTN) duoc tao thanh
bang cach tinh ché va loai tap b6t Iia mi clia Cong
ty trach nhiém hitu han bot mi Meizan; tinh b6t mi
acetat (TBAC) dwoc tao thanh bang phuong phap
acetyl héa bdi tac nhan anhydrid acetic 9% trong
150 phut & nhiét d6 phong va luén duy tri pH méi
truong trong khoang 8 - 8,4. Tinh bét mi acetat ¢o
ham lvgng acetyl 1a 2,42%, ch&ra ham lwgng tinh b6t
tiéu hda nhanh (RDS) la 25,03%, tinh bot tiéu hda
cham (SDS) 1a 22,85% va tinh bot dé khang (RS) la
34,54% [2].

Chuot nhat trang duc thuan chlng dong Swiss,
c6 thé trong 20-24g, trudng thanh, khoée manh.
Chudt dugc nudi mot thang dé thich nghi v&i moi
truong thi nghiém.

2.2. Xac dinh kha niang han ché ting glucose
mau sau an chia TBAC trén chudt thi nghiém

Chon 18 ¢4 thé chudt nhit tring duwc thuan chiing
dong Swiss, cé thé trong 20-24g. Mdi con dwoc ddnh
dau, phan thanh 3 16 ngau nhién, mdi 16 6 con dung
cho nghién ctru. Cac 16 chudt nhin déi qua dém 16h
trudc khi th&r nghiém. Cho cac 16 chudt &n 1 [an duy
nhat mdi loai huyén phu tinh bot (loai I; I1; 111) lidu
5g/kg bang duwdng bom mau xudng thuc quan chudt
véi kim dau tu [an lvot:

- L6 1: cho an huyén phu | (phan tan 0,48g TBTN
trong 1ml nwdc cat);

- L6 2: cho an huyén phu Il (phan tdn 0,24g TBTN
va 0,24g TBAC trong 1ml nudc);

- L6 3: cho an huyén phu lll (phan tadn 0,48g TBAC
trong 1 ml nudc).

Sau d6, mau toan phan duoc lay tir dudi chudt tai
thoi diém trudc 3n va cac thoi diém 30, 60, 90, 120
phut sau dn dé xac dinh ndng dd glucose mau bing
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méy do dudng huyét ty dong Accu Check Performa
(Roche, Brc). Thi nghiém dwoc 13p lai 3 [an nham
xac dinh cac gia tri trung binh, sy khac biét. So sanh
gitta cac nhom dung ANOVA test, so sanh trong cung
nhém tai 2 thoi diém trudc sau thlr nghiém dung
pair t —test, do tin cdy 95%.

2.3. Xdc dinh ham lwong cdc SCFA tai cdc phdn
doan dwéng ruét cua chuét thi nghiém

Chuot nhat trang duc thuan chlng dong Swiss
khde manh, trong lwgng 20-24g, 10 tuan tudi, chudt
dwoc phan thanh ngiu nhién 2 16, mbi 16 8 con (L&
TN va L& AC). Hang ngay cho cdc chudt mbi 16 dn
mdi huyén phu tinh bot khac nhau bang duwong bom
mau xudng thue quan chudt thi nghiém véi kim dau
tu [an lwot:

- L6 TN: cho &n huyén phu chira TBTN 2 [an/ngay
(lieu 5g/kg mdi budi sang va chiéu).

- L6 AC: cho &n huyén phu chiva TBAC 2 [an/ngay
(lieu 5g/kg mdi budi sang va chiéu).

Chudt duwoc nubi lién tuc trong 21 ngay, thirc
uéng 1a sita Vinamilk va nuwdc loc cho uéng ty
do. Pé&n ngay 21 tién hanh gay mé, mé chudt thi
nghiém dé thu duwoc cédc phan doan chat chuyén
héa trén duwdng tiéu hda chudt bao gbm ta trang,
hdi manh trang va dai trang. Cac mau nay duoc

xac dinh ham lwong cac SCFA bang phan ¢ng tao
din xuat hydrazide véi 1-EDC-HCI (1-ethyl-3-(3-
dimethylaminopropyl) carbodiimide hydrochloride),
2-NPH-HCI (2-nitrophenyl-hydrazine hydrochloride)
trong pyridin va phan tich trén HPLC v&i c6t Agilent
Eclipse XDB-C8 (150 x 4,6 mm, 5 um) & 40°C, pha
dong gdbm MeOH - ACN - dém TFA 0,057 mM (pH
4,5) vdi gradient thay déi theo thoi gian: 0:13:87 (0
-9 phat) - 10:20:70 (10 - 35 phut) - 0:13:87 (36 - 40
phut). T6c d6 dong |a 1,4 ml/phut, thé tich tiém mau
13 20 pl, budc séng phat hién tai 396 nm. Chat ndi
chuan 13 acid 2-ethylbutyric [1].

3. KET QUA VA BAN LUAN

3.1. Xac dinh kha ning han ché ting glucose
mau sau an clhia TBAC trén chudt thi nghiém

K&t qua khao sat sy anh huéng cla cac khau
phan &n chira TBAC va TBTN |én chi s8 dudng huyét
sau khi dn trén chudt nhat trdng duoc trinh bay &
Bdng 1. Cac gid tri glucose méu trung binh duoc 1y
tlr ba 16 chudt (n=6) cho &n céc chat thir nghiém
gdm TBAC, TBTN va hén hop tinh bot TN/AC véi ti 1é
50/50 tai cac thoi diém 0 phut (trudc khi dung chat
thir nghiém), 30, 60, 90, 120 phut sau khi dung chat
thlr nghiém bing may do duwdong huyét.

Bang 1. Nong d6 glucose mau & cac 16 chudt thir nghiém theo thoi gian

Thoi diém (phat) L61 L62 L63 ANOVA test
0 8,016 9,1+£2,3 7,6 1,7 p >0,05
Noéng dd
glucose 30 14,3+2,1 15,5+1,6 11,5+0,4 p > 0,05
mau 60 16,1+0,7 12,9+1,8 10,3+2,1 p < 0,05
(mmol/1)
90 129+1,6 11,3+3,1 7,719 p <0,05
120 9,9+0,8 9,8+1,5 7,6+1,7 p>0,05
Tl két qua thir nghiém cho thay, néng dé glucose 120 - i
mau tai thoi diém trude khi cho n khong cé sy khac N ——Lo1
biét dang ké (p > 0,05). Tuy nhién, ndng dd glucose §1°° ] +—L52
mau tai thoi diém sau khi dn tai 60 phat va 90 phat < 80 —a—163
clia 16 cho dn TBAC (twong tng vdi 10,30 va 7,7 £ 60
mmol/l) thap hon rd rét so véi 16 cho an TBTN (twong ﬁ
trng vdi 16,1 va 12,9 mmol/l) (p < 0,05). Diéu nay d3 g 40
gbp phan lam rd hon kha ndng dé khang su thay phan E’_ 20
clia amylase trong nhém chuot cho &n TBAC, dan dén ";"n 0
sy han ché rat tét trong viéc gay tang glucose mau. .=§ 0 30 60 20 120

D& minh hoa rd hon sy bién thién dwdng huyét
trwdc va sau an, cac s6 liéu & Bdng 1 dugc quy doi
vé phan trdm tang glucose mau sau 30, 60, 90 va 120
phut so vdi glucose mau lic doéi dugce thé hién & do
thi Hinh 1.

Thei diém (phat)
Hinh 1. D6 thi khao sat su thay déi
chi s& glucose mau trudc va sau biva &n cla
cac 16 chudt
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P06 thi cho thay ndng d6 glucose mau tai cac thoi
diém sau dn cla 16 cho dn TBAC va 16 cho dn AC/TN
bién thién hau nhu khéng dang ké so vdi sy ting hay
giam rat I&n ndng d6 glucose mau & 16 cho &n TBTN,
duwoc thé hién rat rd & d6 doc rat I&n trén dudng
bién thién. Cu thé, tai thoi diém 30 phut cla 16 cho
&n tinh bt AC va 16 cho &n hdn hop AC/TN, néng do
glucose tang cao nhat (55,8% va 70,5%) nhung van
thap hon so vdi 16 &n TBTN (80,9%) du khéc biét nay
chua cé y nghia théng ké (p > 0,05). Tuy nhién sau
dd néng d6 glucose mau d3 gidm dan vé 60 phut
(twong &ng vdi 36,7% va 42,3%) va sau 90 phut hau
nhu tuong duong véi nbng dé glucose luc doi. Trong
khi ndng dd glucose méau & 16 cho &n TBTN tiép tuc
tang cao va dat dinh tai 60 phut (106%) va sy khac
biét nay cé y nghia théng ké (p < 0,05).

Nhu vay, khau phan &n chira TBAC gitp han ché
gia tang dot ngdt ndng d6 glucose mau trén chudt
thi nghiém so vd&i 16 c6 chira khdu phan cé TBTN.
Nguyén nhan la do tinh bot mi acetat cé chra ham
lvgng tinh b6t tiéu héa nhanh RDS la 25,0%, tinh
b6t tiéu hda cham SDS 14 22,8% va tinh bot dé khang
RS 1a 34,5%. Loai tinh bot nay chira ti 1é RDS va SDS
thap hon, trong khi lai chira ty I8 RS cao hon nhiéu
so v&i TBTN. Ham lwong RS cao ddng nghta vdi viéc
phan carbohydrat bj thdy phan véi enzym amylase
thap. Kha nang khéang lai sy thiy phan cla enzym
lam cho su hadp thu glucose & rudt non & mirc d6
cham va & qui mé nhénfﬁjh;’ol vBn & civ thing nhin elia

RDS va SDS), lam cho mirc dwdng huyét sau khi dn
TBAC tang lén tir tir va giam xuéng mot cach cham
rdi va sy thay déi nay hau nhu khdng dang ké so
v3i sy bién thién dot ngdt néng dé glucose mau &
khau phan &n chira TBTN, qua d6 su bai tiét insulin
duoc diédu chinh thich hop hon, gép phan cai thién
dd nhay cam cua insulin. Biéu nay chirng minh tinh
b6t mi acetat c6 khd nang diéu hoa duong huyét
rat t6t. K&t qua nay phu hop véi nghién ctru cla
Shimotoyodome (2009) thwc hién trén nhom chudt
c6 ché d6 an giau chat béo, néng do6 glucose mau
theo ddi trong su6t 120 phut & nhdm chudt &n tinh
bét bap bién tinh RS, thap hon rét nhiéu so véi nhom
chirng an tinh bot bap tw nhién. Ngoai ra, nghién
cttu cling chirng minh duoc rang lvong insulin tiét ra
dé didu hoa mirc dwdng huyét clla nhém chudt &n
RS, ciing thap hon c6 y nghia thong ké so véi nhém
chirng &n tinh b6t bap [13].

3.2. Xac dinh ham lwogng cac SCFA tai cac phan
doan dwéng rudt chia chuét thi nghiém

Céc acid béo chudi ngdn (SCFA) duorc tao ra bdi sy
I&n men cla cac vi sinh vat yém khi trong phan rudt
gia clia dudng tiéu héa la chl yéu. Sau khi tao dan
xuat hydrazide trong pyridin va phan tich trén HPLC
thu dwoc sdc ki d6 nhw Hinh 2, ham luwgng cac SCFA
bao gdm acid succinic, acid acetic, acid propionic, acid
butyric va acid valeric trong cac phan doan duong
rudt chuot trong moi 16 chudt cho an TBTN (L6 1) va
TBAC (1 & 2) dirac thé hién trong Bdng 2.

8
<

PDA Multi 1

@

T L T
0 5 10 15

1 PDA Multi 1/396nm 4nm

20 25 30 35
min

Hinh 2. Sac ky d6 cdc dan xuat hydrazide cla acid succinic, acetic, propionic, butyric va valeric
trong phan chu6t sau khi an TBAC
Bang 2. Ham lwong SCFA trong cac phan doan tiéu héa & chudt an TBTN va TBAC

SCFA(umol/g) Suc. Ace. Pro. But. Val. Téng SCFA
Ruét non 0,7+2,3 1,7+2,7 0,23+2,6 0,1+3,2 0,0 2,7+2,6
Ld Manh trang 0,9+3,6 29,6+1,9 52+1,7 2,3+2,7 0,1£0,4 38,1+£2,8
TN Dai trang 0,7+2,8 33,5%+4,3 40+1,3 1,5+2,8 0,1+0,3 39,8+3,0
Truc trang 0,02+1,3 7,2+3,7 1,9+1,0 0,3+1,6 0,1+£0,3 9,52+1,2
Rudt non 03+1,7 3,0£0,8 0,2+1,8 0,1+1,2 0,0 3,6+0,5
Lo Manh trang 2,7+1,9 37,8+2,7 6,5+2,1 2,4+1,8 0,1+0,3 49,5+1,8
AC Dai trang 1,5+0,5 42,019 6,2+2,3 3,1+2,7 0,1+0,2 52,9+1,2
Truc trang 0,2%£2,6 14,4 +0,9 3,6£1,9 09+3,1 0,1+£0,3 19,2+1,6
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DE& nhin nhan r& hon nita vé sy dnh hudng gilra
hai ché& d6 an khac nhau dén ham luvgng SCFA & mbi
nhém chuét, cling nhu sy thay déi téng ham lugng
cac SCFA trong cac phan doan duong rudt chudt, cac
s6 lieu vé téng ham lwong SCFA & mbi phan doan
tiéu hda cla chudt trén cac 16 thi nghiém dwoc biéu
dién trong biéu d6 & Hinh 3.

60 -
529
50 - 19,5 EL3ACHLETN
a0 . 351 38,7
30 -
20 151
==
0 L
o . e : :

Rudtnon Manhtrang Daitrang Truwetrang

Hinh 3. D6 thj biéu dién téng ham lwong SCFA trén
cac phan doan rudt cda hai |6 chuét sau 21 ngay
cho an cac loai tinh bot TN va AC

Tlr d6 thj cho thdy da cé sy bién thién ham lwong
cac SCFA trén cd hai 16 chudt an TBTN va TBAC rat |&n
trong cac phan doan rudt tiéu héa. Ban dau, ham
lwgng cac SCFA dugc xac dinh & phan doan rubt
non hau nhu khéng dang ké&. Nhung dén phan doan
manh trang va dai trang, ham lugng cac SCFA da cé
sy gia tang rat I&n. Tuy nhién sau d6 dén truc trang,
ham lwgng SCFA lai cé sy giam dang ké (p < 0,05) so
véi & cac phan doan trudce. Didu dé cho thay ring
cac SCFA khéng phai san c6 trong ngudn thirc an,
cling nhu khéng duoc tao ra tai ruét non ma duoc
tao ra tr sy chuyé&n héa cla tinh bt tai manh trang
va dai trang dudi sy 1én men cla vi khuan yém khi.
Dong thoi, d3 co sy tai hdp thu cla cidc SCFA nay
ngay trong phan dai trang xa va tryc trang, thé hién
ré badi sy suy gidm ham lugng cac SCFA trong truc
trang. K&t qua nghién clru nay cd gia tri chirng minh
rd nhan dinh ban d4u 13 SCFA, san phdm duoctao ra
tlr sy [18n men yém khi cda tinh bdt trong manh trang
va dai trang, duoc tai hap thu & truc trang nham
cung cap mot phan nang lwvong déng ké cho sy hoat
doéng dudng rudt va cac ngudn vi khuan duwdng rudt
cling nhu cho cac hoat déng cla co thé séng. Két
qua nay phu hop véi nghién clru clia Govers va cdng
sy (1999) khi th&r nghiém trén lon vé&i cac khau phan
an chira RSzl néng dd cidc SCFAs & manh trang va dai
trang gan dugc tao ra cao hon dang ké so véi nong
dd SCFAs & hoi trang, sau d6 ndng d6é SCFAs giam
dang k& & dai trang xa [7]. Ngoai ra, nghién cttu cla
Le Leu va cdng su (2006) cling tién hanh trén chudt
cbng thi nghiém khi so sanh gitta cdc khau phan

an chira tinh bot ngé ham lwgng amylose cao vdi
cac ty & khac nhau cling cho két qua tuong tu rang
SCFA dugc tao nhiéu nhat tir manh trang va gidm
dan trong cdc phan doan dudng tiéu hda sau doé [8].
Dong thoi, s bién thién ctia ham lvong mdi SCFA &
mdi phan doan tiéu héa chudt clia cac 16 thi nghiém
duwoc bidu dién trong biéu d6 & Hinh 4.
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= 25 —=Tryc trang
E“. 20 -
E 15 -
E 10 -
o —5@-}%
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Hinh 4. Ham luvgng SCFA trong cdc phan doan

duong rudt & chudt an TBTN (a) va TBAC (b)

Tir két quad da cho thay rang acid acetic, acid
propionic, acid butyric van chiém ti & Ién so v&i tong
SCFA duwoc tao ra @ manh trang (chi€ém khoang 90-
95%) mac du & hai khdu phan 8n hoan toan khéc
nhau trong d6 acid acetic chiém ty 1& |&n nhat (76
- 77%), ti€p theo la acid propionic (13%) va acid
butyric (5 - 6%). Nguyén nhan la do mac du cac vi
sinh vat tén tai & trong suét dudng tiéu hda cla
chudt thi nghiém rat da dang nhuwng trong s6 dé
nganh Bacteroidetes - chiju trach nhiém Ién men
tao ra nhiéu acid acetic va acid propionic va nganh
Firmicutes - 1én men tao ra acid butyric la chiém ch(
yéu trong quan thé vi sinh vat d6 [12].

Dong thoi, cling tir sy bién thién ham lwong
SCFA trén cac 16 chudt th& nghiém & Hinh 3 va Hinh
4 cho thay t6ng ham lwgng SCFA & nhdm chudt cho
an TBAC déu cao hon trén nhém chudt cho &n TBTN
twong &ng & mdi phan doan tiéu hda trong rudt
gia. Nguyén nhan 1a do mdi ché d6 &n khac nhau
s& tryc tiép dnh hwéng su da dang cla quan thé
vi sinh vat trong rudt gia cta chudt thi nghiém va
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dan dén lwong acid béo chudi ngdn duoc tao ra &
manh trang la khac nhau. Thém vao dg, tinh bot mi
acetat cé chra ham lwong tinh bt d@ khang RS 1a
34,5% cao hon rat nhiéu so vdi tinh bét ty nhién
nén lugng carbohydrate dé khang su tiéu héa cla
enzym amylase cling cao hon nhiéu, do d6 luvong
carbohydrate & manh trang lam “thirc &n” cho hé
vi sinh vat yém khi nhiéu hon. Dieu dé cang khang
dinh rdng khau phan &n chira TBAC c6 kha ning tao
ra nhiéu SCFA hon khau phan an chira TBTN. K&t qua
nghién cru cla Le Thanh (2014) dwoc tién hanh trén
chudt cdng thi nghiém ciling cho két qua tuong tu
vé ham luwgng SCFA & manh trang cla khiu phan
3n chira tinh bdt acetat duoc bién tinh tir khoai I6n
hon cé y nghia so v&i nhém chirng cho an tinh boét
khoai ty nhién. Bén canh do, ty |é giira cac acid béo
chudi ngdn tao ra & manh trang cling twong tuw so
v3i két qua cla nhdm nghién ctru acid acetic, acid
propionic, acid butyric twong (ng 73:13:13 trén

nhom chitng va 74:19:7 trén nhém cho an RS, [9].
P& minh hoa rd hon sy chénh léch khac biét
gitta ty 1é6 moi SCFA giita 16 chudt cho an TBAC so
V@i 16 dn TBTN, sy bién thién ham lwong moi SCFA
& phan doan manh trang duoc biéu dién trong biéu

dé Hinh 5.
45 .
40 —+—Lo AC
2035 L6 TN
S 30
525 1
_20 1
E 15 -
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Hinh 5. D6 thj biéu dién ham lwvong cac SCFA &

manh trang cla hai 16 chudt cho &n cac loai tinh bot
TN va AC
Két qua cho thay, nhém chudt cho an TBAC cd
ham lugng téng SCFA cao hon so véi nhém an TBTN,
dic biét rd nhat 13 acid acetic cao hon 28%, acid
propionic cao hon 26% (p < 0,05). K&t qua nay phu
hop véi nghién clru clda Tatsuya Morita va cong sw
(2005) khi th&r nghiém trén chudt céng thi nghiém
d3 cho thay rang khau phan chira tinh bdt mi acetat
cho ham lugng SCFA & manh trang cao hon nhiéu so
v&i nhdom chudt an tinh bét ngd. Bén canh dé nghién
ctru con chi ra rang ham luong SCFA duoc 1én men
bai céc vi khuan yém khi s& tang ti 1& v&i phan tram
tinh bot acetat trong khau phan an (tr 10 - 30%),
ddc biét & khadu phan chi€ém 30% RS, tao ra lugng
SCFA hon rat nhiéu so vdi khdu phan &n chira tinh
bét ngd cé ham lwgng amylose cao RS, [10].
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Theo cac nghién clru trén thé gidi, sy khic nhau
vé ham luvong acid béo chudi ngin tao ra gitta céc
khau phan &n khac nhau déu lién quan mat thiét
dén mot s6 tac dung cla tinh bot dé khang trén in-
vivo cling nhu trén 14m sang. Cu thé |3 mot phan
I&n acid acetic sau khi [én men tai manh trang rué6t
nhanh chéng dwoc hap thu vao tuan hoan chung va
duogc phan bé dén cac t6 chirc trung wong nhu ndo
b6 va ngoai vi nhuw m6é md& va co. Frost G. va cong sy
(2014) d3 chirng minh dwoc rang acid acetic dé dang
di qua hang rao mau ndo gay ra cdm gidc no va chan
&n, lam han ché lwong thirc &n co thé tiéu thu trong
ngay [5]. Khéng nhitng vay, & cac t6 chirc ngoai vi,
acid acetic con tac dung trc ché sy phan hay lipid &
t& bao m& dan dén gidm lwong acid béo tu do (FFA)
giai phong ra huyét tuong [6].

Khac vdi acid acetic, phan lén acid propionic
duoc Ién men tai manh trang ruét nhanh chdng
duoc hap thu theo tinh mach ctra 18n gan. Tai day,
propionate la mét tién chat quan trong dé thuc
hién qud trinh tich Ity dudng déng thdi né lam
gidm tich trir cac chat béo & gan nén gép phan cai
thién sy nhay cam cua insulin trén chudt béo phi bj
bTD [14].

Khong nhitng vay, cac acid béo chudi ngan nay
khi dwoc tai hap thu s& tham gia vao sy chuyén hda
céc acid béo trong co thé, gilp kiém soat can ning
tdt hon trén chudt thi nghiém béo phi. Nguyén nhan
la do cac SCFA nay la mét trong nhitng ngudn cung
cap nang lwong cht y&u cho co thé nhung phan
nang lwong nay qua it so véi phan nang luvong tinh
bot thong thudng cung cap, budc co thé phai tang
cudng cac qua trinh oxy héa dét chéy céc acid béo
duoc tich trir & gan, & md co va cac té€ bao m& nau.
Ngoai ra, tai cac t6 chirc m& tring, cac acid béo
chudi ngdn nay trc ch& qua trinh thly phan chat béo
lam gidm ndng dd cac acid béo tu do (FFA) duoc giai
phdéng vao trong huyét twong, déng nghia vdi viéc
cac acid béo tu do nay khéng dén dugc cac co quan
khac dé tich trir m& [4].

Nghién cru cta Xu Si va cdng sy (2016) khi tién
hanh cho chudt béo phi dn khau phan chira tinh
bot dé khang RS, acetat lién tuc trong 6 thang thir
nghiém ciing cho thdy su gidm dang ké cac chi s8
Tryglycerid, LDL-cholesterol, choleserol toan phan
va tdng HDL-cholesterol [15]. Théng thuwong, &
nhitng nguoi béo phi, sy tang vot cac acid béo ty do
(FFA) trong huyét tuwong |a yéu té nén tang gay ra s
deé khang insulin dan dén thuc trang DTD [3]. Nong
dd cac FFA cao trong mau gay can trd rat 1&n dén
sy tiép nhan insulin & ngoai vi va diéu chinh mic
dudng huyét trong co thé.

Do d6, théng qua viéc diéu hdoa ndng dé FFA, cac
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acid béo chudi ngin con cé tac dung lam ting su
nhay cdm insulin trén nhitrng bénh nhan BTD typ 2
thuwong di kéem véi bénh béo phi.

Ngoai ra, cac acid béo chudi ngan con cé tac
dung tang kha ndng hap thu glucose vao trong cac té
bao md co va té bao md m&, day ciing 1a mét yéu t6
lam gidm su dé khang insulin. K&t qua nay da duoc
chirng minh trong nghién ctru Robertson (2005) véi
mot ché d6 an giau tinh bot dé khang Hi Maize 260
cho ham Iwong SCFA (chd yéu 13 acid propionic va
acid acetic) cao hon dang ké& so véi nhém placebo
din dén ham lwgng SCFA dén cac mo co va mé md
nhiéu hon va lugng glucose dugc hap thu & nhém té
bao nay cao hon dang ké [11].

Nhu vay, qud trinh chuyén hoa cla tinh b6t mi
acetat du 13 tinh bot dé khang véi enzym amylase
nhung khac hoan toan vdi cellulose ton tai trong
khau phan &n hing ngay clia ching ta. Su khac biét
I do trong khi phan RS cla tinh bdt mi acetat van
c6 thé duoc chuyén hda trong duwdng tiéu hda con
cellulose 13 loai chat xo khong dwoc hoa tan trong
rudt non cling khéng duoc cac vi sinh vat 1én men
tai rudt gia trén co thé ngudi nén né duoc dao thai
nguyén ven ra bén ngoai. Cac két qua thu dugc cho
thay sy phu hgp vao nhan dinh ban dau cda nhém
khi tién hanh nghién clru tinh bdt mi acetat trong
in-vitro vé tinh wu viét cla loai RS nay trong hd tro
diéu tri bénh DTD.

4. KET LUAN VA KIEN NGHI

Nhu vay, tinh bdt dé khang acetat cha nhém
nghién ctru cé tic dung han ché sy tang dudng
huyét trén chudt thi nghiém théng qua dé khang sy
thdy phan cta amylase tai rudét non. Khéng nhirng
vay, phan RS khong bi tiéu hda khi di qua ruét non
s& duoc 1én men tao thanh cac acid béo chudi ngin
cung cadp mot phan ndng lugng cho chudt thi nghiém,
tranh di tinh trang bj 1én men théi trong co thé do
khéng duoc chuyén hoda va cé thé gay tinh trang réi
loan duong tiéu hda, day la moét trong nhitng nhuoc
diém lam han ché tinh ng dung trong céng nghé
ché& bién thuc phdm. Bén canh dé, nhitng acid béo
chudi ngdn nay duoc chitng minh dép gép vai tro
rat I&n trong viéc diéu chinh cin ndng trén nguoi
béo phi - day 1a mét trong nhirng yéu t6 quan trong
lam tdng suw nhay cam insulin trén nhitng nguoi bi
r6i loan chuyén héa nhu DTD. Diéu nay chirng minh
tinh duing dan trong nhan dinh ban dau cia nhém
nghién ctru vé nhirng tac dung cé lgi cla tinh bot dé
khang nay trén nhdm nguai bi bénh DTD.

T nhitng két qua nghién ctu nay, cho phép
nhém nghién ciru dé xuat tiép tuc tién hanh céc thi
nghiém sau hon trén in-vivo trén mo hinh chudt thi
nghiém béo phi bi DTD va trén th&r nghiém |am sang
(clinical trial) nham dua tinh bt mi acetat vao trng
dung lam thuyc phdm chitc ndng hd tro trong qua
trinh diéu tri BTD.
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