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ABSTRACT

Aims: The study was conducted to determine the glycaemic index of the nutritional cereal
YAMMI product.

Method: The study followed the method of determining the glycaemic index of food
according to the national standard TCVN 10036:2013 (ISO 26642:2010), conducted on 18
healthy adult volunteers. The data were processed and analysis by using Microsoft Excel
software and the results were evaluated according to national standards for glycaemic index
determination.

Results: The glycaemic index of product was 46.0 and the glycaemic load was 7.7.

Conclusion: YAMMI, a nutritional cereal product is classified as a lower glycaemic index
food and the low glycaemic load food group. The product is used to support a reasonable
diet for people with diabetics, obese and those who need to control blood glucose.
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TOM TAT

Muc tiéu: Nghién ciru dugc tién hanh nhim xac dinh chi sb duwong mau clia san pham ng
coc dinh dwéng YAMMI.

Phwong phap: Nghién ctu thwe hién trén 18 dbi twong tinh nguyén trwdng thanh khog
manh, ap dung phwong phap theo tiéu chudn TCVN 10036: 2013 (ISO 26642: 2010). Sb
liéu dwoe xtr Iy bang phdn mém Microsoft Excel va két qua dwoc danh gia theo tiéu chuén
quy dinh.

Két qua: San pham nghién ctru cé chi sé dwdng mau la 46,0 va tai lwong duwéng mau |a
7,7.

Két luan: San pham ngi céc dinh dwdng YAMMI dugc phan loai nhom thirc phdm co chi
s0 dwong mau thap va thugc nhom thwe pham co tai lwgng dwong mau thap. San pham
co tiem nang str dung cho bénh nhan dai thao dwdng, ngudi béo phi va ngwdi cd nhu cau
kiem soat lwgng dwdng mau.

Tir khéa: Chi sb dwdng mau, dwdng mau, ngi cde dinh dwdng YAMMI.
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1. PAT VAN BE

bai thao dwong typ 2 dang gia tang nhanh chong
va tré thanh mot van dé strc khoe quan trong
khéng chi clia nwéc ta ma con cla nhiéu nwéc
trén thé gioi. Theo théng ké ctia Hiép hoi Dai thao
dweng québc té (International Diabetes Federation
- IDF) nam 2021, toan thé gi&i cé khoang 537 triéu
ngwdi trong dd tudi tr 20-79 mac bénh dai thao
dub’ng, chiém khoéng 10,5% [2]. Tai Viét Nam,
két qua diéu tra ciia BO Y t& nam 2021 cho thay ty
Ié mac dai thao dwong & ngwdi tredng thanh woc
tinh la 7,1% dan sé, twong dwong véi khoang gan
5 triéu nguwoi. Dai thao dwong lam tang nguy co
mac cac bénh tim mach, rdi loan chuyén héa, gay
ton thwong & nhiéu co quan nhu than, mét, hoac
than kinh. Bén canh viéc tdng cwdng hoat dong
thé luwc phu hop, ché dd &n dwoc xac dinh 1a mot
trong nhi*ng yéu t6 nguy co quan trong ctia bénh
dai thao duwdng [2], [5].

Do vay, viéc phat trién va thor nghiém cac san
phadm c6 chi s6 dwdng mau thap, phu hop voi
ngwdi bénh dai thao duo’ng, sé gop phan kiém
soat bénh khong chi & giai doan biéu hién bénh
ma ngay & giai doan s¢m tré nén vo cung quan
trong [5], [7]. Thwc pham bd sung ngii céc dinh
dwéng YAMMI dwoc phat trién véi cac thanh phan
tr bot khoai m& (Discorea alata), protein dau nanh
va mot sb chét xo tiéu hoa [a moét loai thuwe phadm
mé&i dwoc phat trién nhdm cung cidp mot san
phdm hd tro cho ngudi bi dai thao dwong va
nguwoi béo phi, thira can. Nghién ctru clia ching
t6i nham muc tiéu xac dinh chi s6 dwong mau
(glycaemic index - Gl) cua san pham nay, gop
phan dwa ra khuyén nghi cho cac déi twong st
dung.

2. bPOI TUONG, PHUONG PHAP NGHIEN CUU
2.1. B6i twong nghién ciru

Nguwd&i tredng thanh khéde manh tinh nguyén tham
gia nghién ctru, dap ng cac tiéu chi [1] sau:

- Tiéu chuén Iwa chon:
+ T 20-35 tudi.
+ C6 chi s6 BMI (kg/m?): 18,5 < BMI < 25,0,

+ Huyét ap t6i da < 140 mmHg, huyét ap toi
thiéu < 85 mmHg.

+ Khoéng bi di wng hoac khéng dung nap thwe
pham nghién curu.

- Tiéu chuan loai triv:

+ Déi twong da dwoc chan doan: dai thao
duong, roi loan dung nap glucose, rdi loan
glucose luc ddi, suy than, suy gan, tac rudt.

+ Céc dbi twong dang mac cac bénh cép tinh:

viém dwong ho hap, ri loan tiéu hoa, tang huyét
ap hoac thap huyét ap, roi loan nhip tim.

+ C6 bénh nang hoac dai phau phai nhap vién
trong vong 3 thang truéec.

+ Nguoi st dung chét kich thich nhw rwou, bia
12 gio trwdre khi thir nghiém.

+Dbi twong co tién st gia dinh dai thao dwong.

- Trong nghién ctru nay, chang téi lwa chon c&
mau phan tich téi thiéu 15 dbi twong (dw kién thu
tuyén khoang 25-30 dbi twong). Diéu nay dap tng
yéu cau cha TCVN 10036:2013 (ISO 26642:
2010), lwa chon téi thiéu 10 dbi twong khde manh
dwa trén cac tiéu chi dé ra.

2.2. Phwong phap nghién ciru

- Thiét ké nghién ctru: thtr nghiém lam sang bat
chéo (cross-over). Tién hanh nghién ctu theo
phwong phap tiéu chuadn TCVN 10036:2013 (ISO
26642:2010) dé danh gia chi sé dwéng mau cla
san phadm ngii céc dinh dwéng YAMMI.

- Thoi gian nghién clru: tlr thang 4/2024 dén thang
6/2024.

2.3. Quy trinh nghién cwu

- Kham sang loc tuyén chon déi twong tham gia
nghién ctru.

- Tién hanh phd bién théng tin nghién ctru, ddi
twong tham gia ,nghién clru ky Phiéu cung cap
théng tin va chap thuan tham gia nghién ctu
(Informed Consent form - ICF).

- M&i ddi twong sé tham gia 3 budi thir nghiém
(2 budi thtr san pham doi chirng - glucose khan,
1 budi th&r san pham nghién ctru). MGi budi thir
nghiém cach nhau 7 ngay.

- Tai cac ngay th&r nghiém:

+ Pbi twong dén dia diém nghién ctu luc 7 gior
sang (nhin an sang), nghi ngoi 30 phut.

_+Tién hanh kham 1am sang va phéng van ngan
veé tinh trang strc khoe.

+ Xét nghiém duong mau ban dau va tai cac
thoi diem: 15, 30, 45, 60, 90, 120 phut.

+ D6i twong thlr nghiém dwoc nghi ngoi
khoang 30 phut, kham strc khoe roi két thic budi
thir nghiém.

2.4. LAy mau va xét nghiém glucose mau

- Cac doi twong thir nghiém dwoc lay mau mao
mach va dugc xét nghiém bang thiét bi do dwong
mau di déng duoc chué~n hoéa. Biéu nay cling phu
hop theo cac huwéng dan cia TCVN 10036:2013
(1SO 26642:2010).
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- Tuan thd quy trinh Iéy mau xét nghiém dwong
mau mao mach: vj tri lay mau, bao dam lay mau
dung nguoi, dung thoi gian, dung phiéu va 4n dinh
tinh than ngudi tinh nguyén.

- Thiét bi do dworng mau di dong On Call Plus
(ACON Laboratories, USA) dugc thiét ké san xuat
va ching nhéan dat I,SO 15197:2013. Trwdc moi
budi thf{ nghiém, thiét bi do dwdng mau di géng
dwoc kiém tra, hiéu chuan in dung dich chuan dé
bao ddm dd chinh xac cua két qua.

2.5. San pham nghién ctru

- Thanh phan ctia sdn pham th& nghiém:

+ Thanh phan céu tao: bot khoai m&, kem béo
thwc vat, bdt sira yén mach, protein dau r)énh, bot
dau nanh, b6t dau xanh, b6t sivra dira, chat xo hoa
tan, hat chia...

+ Thanh phan dinh dwéng: trong 100g san
phdm ngii céc dinh dwdng YAMMI cé chia:
carbohydrat téng 70,9g, carbohydrat khd dung
(available carbohydrate) 33,5%, chat dam 12,7g,
chét béo 9,7g, beta-glucan 0,9g, magie 249 mg,
calci 167 mg, vitamin C 20 mg, vitamin K2 76 ug
va vitamin D3 22 ug.

San pham thir nghiém dwoc pha theo huwéng dan
cla nha san xudt, bdo dam cung cép 50g
carbohydrat kha dung: 14y 149,2g san pham pha
trong 250 mL nwéc am. Twong tw, mau ching
bao gébm 50g glucose pha v&i 250 mL nwéc.

- C4c chi tiéu kiém nghiém: trwéc khi dwa vao thi
nghiém, sédn phdm dwoc phan tich danh gia cac
chi tiéu chat lwong va cac chi tiéu an toan (kim loai
nang: Pb, As, Hg, Cd; vi sinh vat gay bénh:
Coliform, E. coli, Salmonella, tbng sb vi sinh vat
hiéu khi, tdng s6 nAm men, nAm méc) b&i phong

thi nghiém cta Vién Kiém nghiém an toan vé sinh
thwe phadm Quéc gia. Day la cac phwong phép tiéu
chuén hodc phwong phap ndi bd da dwoc tham
dinh phu hop theo yéu ciu cua ISO 17025. Cac
chi tiéu an toan déu phu hop véi quy dinh hién
hanh (QCVN 8-2/2011/BYT va QCVN 8-3/2011/
BYT) va dap &ng yéu cau dé dwa vao thir nghiém.
2.6. Phan tich va xtr ly sé liéu

- Céac dbi twong tinh nguyén tham gia day da sb
budi thtr nghiém va 1y mau dud sé 1an tai cac thoi
diém dwoc dwa vao danh gia hiéu qua.

- Két qua sang loc va xét nghiém dworc kiém tra,
ma hda, lam sach va x& ly théng ké co ban bang
phan mém Microsoft Excel.

- Dién tich dwéi dwdng cong cla biéu dé glucose
mau trong 120 phat thtr nghiém, cling nhw chi sé
Gl dwoc tinh toan theo hwéng dan cia TCVN
10036:2013 (1ISO 26642:2010).

2.7. Bao dwrc nghién cru

Nghién ctru dwoc sw chip thuan cta Hoéi dong
Pao dtrc, Vién Kiém nghiém an toan vé sinh thyc
phadm Quéc gia. Qua trinh 1y mau dwoc chuén bi
day dd moi diéu kién vé nhan lwc va trang thiét bj
can thiét nhw hdp chéng sbc, nwéc duwong, siva,
banh ngot... d& phong khi déi twong ha dwéng
mau, ngat xiu hay cac sw cb xay ra.

3. KET QUA NGHIEN CcUU

Trong nghién ciru nay, 19 déi twong tinh nguyén
dat cac tiéu chi lwa chon va tham gia th&r nghiém,
trong do6 18 dbi twong da hoan thanh cac thi
nghiém, duoc st dung két qua dé tinh toan Gl cua
san pham nghién ctu (1 dbi twong khong tham
gia day du cac budi thir nghiém).

3.1. Pac diém doéi twong tinh nguyén

Bang 1. Bac diém chung cua céc déi twong tham gia nghién ciru

Chi sé Trung binh SD
Tubi 26,3 3,52
BMI (kg/m?) 21,1 2,25
Mach (lan/phut) 77,2 5,40
Huyét ap téi da (mmHg) 115,6 10,7
Huyét ap t6i thiéu (mmHg) 77,8 6,36
Glucose huyét luc déi (mmol/L) 4,71 0,21
HbA1C (%) 5,01 0,20
Creatinin (umol/L) 72,3 13,2
GOT (U/L) 21,3 5,16
GPT (U/L) 17,4 8,56
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Két qua thu dwoc tai bang 1 cho thay: cac dbi trgng tinh nguyén tham gia thi nghiém déu khde manh,
gdm 7 nam (38 9%) va 11 ni¥ (61,1%), c6 d6 tudi trung binh 1a 26,3 tudi, chi sé BMI khoang 21,1, dap
&ng tiéu chudn nghién cu. Qua trinh thu thap thong tin cling ghi nhan cac déi twong nay khong mac
bénh dai thao dwdng va cac bénh man tinh, c6 ché dé an udng lanh manh, khéng trong thoi ky st dung
bat ky loai thuéc nao. Két qua kham 1am sang v& tim mach va xét nghiém céc chi sé lién quan dén churc
ndng gan, than déu binh thuwéong.

3.2. Két qua thir nghiém

Két q,ué nghién ctru dwoc thé hién tai bé!ng 2, trong do, cac gia tri dwong mau dwoc tinh trung binh clia
18 d6i twong tinh nguyén tai cac thoi diem lay mau kem theo sai s6 chuan cua gia tri trung binh. Trong
nghién cru nay, chung t6i thwe hién I&p lai 2 1an véi mau thwe phdm dbéi chirng (50g glucose) va 1 1an
véi sdn pham nghién ctru.

Bang 2. Két qua thar nghiém thuc pham déi chieng va sén pham tha nghiém

o Pwong mau (mmol/L) (n = 18)
Th(c:hdalt(;:m Ther glucose lan 1 Thir glucose l1an 2 San pham thr nghiém
Trung binh | Sai s6 chuan | Trung binh | Sai s6 chuan | Trung binh | Sai sé chuan

0 4.47 0,07 4,58 0,07 4,59 0,87
15 6,88 0,20 7,15 0,23 5,68 0,15
30 8,42 0,21 8,60 0,23 7,03 0,15
45 8,84 0,28 8,93 0,23 6,67 0,21
60 8,02 0,30 7,91 0,25 6,02 0,18
90 6,91 0,25 6,83 0,24 5,47 0,12
120 5,79 0,21 577 0,18 5,33 0,11

IAUC 334 21,5 323 18,6 153 11,8

Két qua cho thay khi thtr nghiém thwc phdm dbi chirng, lwong dwérng mau thay ddi tir khoang 4,5
mmol/L tai th&i diém ban dau (trwdc khi ubng) dén mirc cao nhéat khoang 8,9 mmol/L (sau khi udng
khodng 45 phut) va gidm vé khoang 5,8 mmol/L (sau 120 phut). Dbi v&i sdn phdm thtr nghiém, cac gia
tri nay 1an lwot 1a 4,6 mmol/L; 7,0 mmol/L va 5,3 mmol/L. Dién bién cu thé vé lwgng duwéng mau trong
qua trinh thir nghiém dwoc thé hién trong biéu d6 1.

Biéu dé 1. Dién bién dwdong mau khi uéng thurc pham déi chieng va san pham thie nghiém

=
o

1 1 1 1 1 1 »!

0 20 40 60 80 100 120 140
Thaoi gian (phut)

DPwong mau (mmol/mL)
o N b~ OO ©

Glucose lan 1 Glucose lan 2 = ® = San pham thir nghiém

So v&i thwe phdm dbi chirng, sau khi st dung san pham th&r nghiém, méc du gia tri dwéng mau lac doi
cta 18 dbi twong déu twong dwong nhau nhwng sau dé dwéng mau tang cham hon va dat dinh sau
khoang 30 phat (thwe phdm déi chirng 1a 45 phat). Sy thay dbi lwgng dwérng mau cla san pham thiv
nghiém sau dé giam cham hon va sau 120 phut thi dwéong mau la 5,3 mmol/L, thép hon két qua 5,8
mmol/L cta thwc phdm dbi chirng. Sw thay dbi vé& dwéng mau cla thwe pham déi chirng va san pham
nghién ctru dwoc thé hién cu thé trong biéu db 2.
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Biéu dé 2. Biéu dé sw thay déi dwong méu tai tieng thoi diém thde nghiém

5 5 0
N < -
,_g 4.5 § 2
£ 3.5 g ) -
3 3 3 o = N
g, 25 N o N S |
;% 2 o § ®
ﬁig 15 3 % | o
- N |
F o5 I
0
120
Thoi gian (phut)
EGlucose ldan 1 = Glucose [&n 2  ®San pham thir nghiém
Bang 3. Gid tri Gl cia san pham thie nghiém
DP6i twong nghién cliru AUCgiucose (trung binh) AUC hi nghiem Glithir nghiem*
01 365 199 55
02 334 173 52
03 324 188 58
04 397 166 42
05 435 191 44
06 369 202 55
07 320 112 35
08 395 228 58
09 211 106 50
10 459 232 50
1" 260 156 60
12 341 134 39
13 228 86 38
14 220 88 40
15 268 110 41
16 464 188 40
17 234 75 32
18 284 122 43
Trung binh 328 + 20 153+ 12 46 + 2

Ghi chi: * Gia tri Gl dwoc biéu thi dén s6 nguyén gan nhét.
AUC (area under the curve - dién tich dwéi dwérng cong) 1a trung binh ctia 2 1an thir nghiém.

X\
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Két qua tai bang 3 cho thay, AUC cuta thwc phadm
ddi ching gira cac dbi twong ther nghiém 1a tw
211-464. Gia tri nay dbi véi san phdm nghién ctru
la tir 75-232. Nghién ctru cling da xac dinh gia tri
Gl clia san phadm nghién ctru trén tirng ddi twong
tinh nguyén la tr 32-60. Gia tri trung binh Gl trong
nghién ctru nay la 46 véi sai sé chuan cuda gia tri
trung binh la 2.

4. BAN LUAN

Trong nghién ctru nay, ching téi da tién hanh xac
dinh gia tri Gl ctia sdn pham ngii céc dinh dwéng
YAMMI theo phwong phap TCVN 10036:2013
(1ISO 26642:2010). Két qua nghién ctru cho thay,
san pham co chi sb Gl 1a 46 + 2, dwoc phan loai
thuéc nhém thwe phdm coé chi sb Gl thap theo
TCVN 10036:2013 (ISO 26642:2010).

San pham ngii céc dinh dwdng YAMMI vé&i thanh
phan chinh Ia bot khoai mé, protein dau nanh, bot
yén mach, dwoc bd sung thém mot sé chat xo tiéu
hoa va mét sb vitamin. Theo mét sé nghién ctru
gan day cho thay bot khoai m& chira ham lwong
chét xo' va protein cao hon mét sé loai cti cho tinh
bot khac, dac biét |a tinh bot bén virng (resistant
starch) [4]. Day c6 thé Ia ly do lwong dwdng mau
cta dbi twong thtr nghiém sau khi udng san pham
tang cham va thap hon so véi udng thuwc phdm déi
chirng (glucose), lam cho dwérng mau trong co thé
khéng tang qua cao sau khi st dung. So véi cac
thwe phdm co chi s6 Gl & mirc trung binh hodc
cao c6 chtra cung lvgng carbohydrat, nhirng thyc
pham c6 chi s6 Gl thap da dwoc chirng minh cé
thé gitp lam gidm murc tang glucose méau sau dn
& nguoi truo’ng thanh khée manh [1] [5], [7]. Diéu
nay cho thdy san pham ngi cbc dinh dwdng
YAMMI pht hop cho mét ché dé &n hop ly, hd tro
cho nguwdi bj dai thao dwdng va nguwdi béo phi,
thira can. Di v&i cac bénh nhan dai thao dwong
va béo phi, cac thuwc phdm cé chi sé dwdng mau
trung binh va thap dwoc khuyén cdo can wu tién
khi lwa chon thwe pham cho ché d6 &n hang ngay.
Céc thuc pham nay sé khong lam tang glucose
mau nhanh va nhiéu sau an, diéu nay sé gidp
ngdn ngra va phong cac bénh ly lien quan dén
chuyén hoa glucose ciing nhw kiém soat bién
chirng do lwong dwdng mau cao.

Vé mat phan tich, mét diéu quan trong khi tién
hanh xac dinh gia tri Gl la xac dinh dwgc chinh
xac ham lwgng carbohydrat kha dung, tr d6 maoi
tinh toan dwoc lwong san phdm ma dbi twong thiy
nghiém st&r dung twong dwong 50g glucose. Mot
sb loai cacbohydrat c6 khad nang tiéu héa cham
hoac cacbohydrat khéng tiéu héa dwoc (fructan,

tinh bdt bén virng, tinh bdt bién tinh, cenllulose,
mot sb loai alcol dwong, polydextrose...) khdng
dworc tinh trong phan cacbohydrat quy dinh (50g)
dwoc st dung trong phép thtr Gl. Theo dinh nghia
cia TCVN 10036:2013 (ISO 26642:2010),
carbohydrat glycaemic (con goi la carbohydrat
kha dung - available carbohydrate) la cac dang
carbohydrat dwoc hap thu vao mau va cé thé 1am
tang m&rc dwdng mau khi an. Chi cé cacbohydrat
dwoc hap thu tir rudt non va dwoc chuyén hdéa maoi
lién quan dén thir nghiém GI.

Khi xem xét thanh phan dinh dwéng cia san pham
nghién ctru cho thay: trong 100g san phdm nghién
clu cé chra carbohydrat khéng bao gbém xo
(33,59), lipid (9,79), protein (12,7g), cac vitamin,
dac biét la ham lwgng magie kha cao (249 mg).
Nhw vay sadn pham khéng chi co chi sé Gl thAp ma
con cung cap cac chat dinh dwéng kha can bang
va day dd. San pham nay gitp lam gidm tinh trang
tdng dwdng mau sau d&n nhwng van khéng lam
gidm lwong carbohydrate nap vao va hd tro cung
cap chét dinh dwdng can thiét. Nghién ctru nay
mé ra tiém nang st dung san pham cho phu ni
mang thai gitp kiém soat can nang trong thai ky
va nguy co tang dwdng mau thai ky, giup thai nhi
phat trién tét hon.

Tai lwong dwong mau (glycaemic load - GL) la chi
sb cho biét dwdng mau sé tang nhiéu hay it sau
khi an moét phan thwc phdm cé chra lwong
carbohydrate nhét dinh [6]. V&i gia tri Gl 1a 46,
ham lwong carbohydrat kha dung la 33,5% va
khuyén nghi st dung 2 khdu phan méi ngay (méi
khau phan 25g) thi san pham nghién ctu co gia
tri GL 1a 7,7. Nhw vay san phdm dwoc phan loai
thudc nhém thwe pham cé tai lwong dwong mau
thap (GL = 10). Vi vay, ngoai viéc chon thirc pham
c6 Gl thap cho ngudi bénh dai thao dwdng, can
quan tdm ca tai lwong dwdng mau cha thuc pham,
tr do kiém soat téng tai lwong dwdng mau cla
thwe don 1 ngay.

Nghién ctru clia ching t6i cho thay ddi twong thiy
nghiém dwoc ldy mau mao mach dé xét nghiém
glucose bang thiét bi do dwérng mau di dong duoc
chuan héa la kha thi cao. Diéu nay da dwoc nhiéu
nghién cru ching minh [3], [7] va cling phu hop
theo cac hwéng dan ctia TCVN 10036:2013 (ISO
26642:2010) [1].

5. KET LUAN

Thwc phdm bd sung ngii céc dinh dwdng YAMMI
da dwoc nghién ctru thir nghiém va xac dinh chi
sb dwdng mau la 46 dwoc phan loai nhém thyc
phadm c6 chi s6 dwéng mau thap. Nghién ctru
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cling xac dinh dwoc tai lwgng dwdng mau cla
san pham nay 1a 7,7, thuéc nhém thwc phadm cé
tai lwong dwdng mau thadp. Cac két qua cla
nghién ctu cho thdy san phdm ngi céc dinh
duéng YAMMI cé thé dwoc st dung dé hé tro cho
ché d6 &n hop ly cha cac bénh nhan dai thao
duwdng, ngudi béo phi va nhirng ngudi cd nhu
cau kiém soat lwong dwdng mau.

*

Nhoém tac gia xin gri 16 cam on chan thanh téi

Ho6i Khoa hog Ky thuat An toan Thyc phém V[ét

Nam da tw van chuyén mon va Cong ty co phan

hoa chat thie pham Chau A da tich cwc ho tro

cling nhw phoi hop thwe hién nghién ctru nay.
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