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ABSTRACT

As the prevalence of type 2 diabetes increases steadily, controlling blood glucose before and after
consumption is important for patients. The research team developed NOVICAL-DM as a diabetes-specific
nutrition formula, or medical food with a low glycemic index (Gl). This research was a randomized, crossover study
which aimed to study the glycemic index of NOVICAL-DM in 12 healthy volunteers using a glucose solution as
a reference and to study the responses of blood glucose, insulin and lipid profiles in 14 type 2 diabetic patients
after consuming NOVICAL-DM compared with Glucerna (Glucerna SR® triple care, Gl = 41). The results showed
that NOVICAL-DM had a low glycemic index of 19 and showed that type 2 diabetic patients had mean levels of
blood glucose, insulin and lipid profiles after consuming NOVICAL-DM and Glucerna. However, NOVICAL-DM
had mean value of incremental area under the curve of blood glucose over 240 minutes significantly lower than
that of Glucerna, which was 32% lower (4,398 vs 6,508 mg X min/dL, p < 0.05). This study indicated that the
consumption of NOVICAL-DM with low GI (= 19) was more beneficial for controlling postprandial blood glucose
in type 2 diabetic patients than Glucerna SR® triple care.
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Nutrients Glucerna SR°® triple care* NOVICAL-DM
Glycemic index 41 19
Grams Powder g 77.8 58.7
Energy Kcal 300.0 300.0
% Distribution of CHO % 43 38
% Distribution of Protein % 20 22
% Distribution of Fat % 37 40
Protein g 15.2 16.37
Total fat g 12.4 13.3
Omega - 3 g 0.3 1.03
Omega-6 g 2.41
Omega - 9 g 5.8 7.51
MCT - ail g - 1.2
Total carbohydrate g 32 28.8
FOS g 1.6 2.0
Fiber g 4.8 3.3
M - Inositol mg 297.09 200
Taurine mg 29.71 32
L - carnitine mg 25.66 42
Vitamins
Total Vitamin A U 825.17 534.6
Vitamin D U 155.55 40
Vitamin E U 10.89 2.98
Vitamin K ug 29.55 16
Vitamin C mg 31.89 12
Folic acid ug 89.44 40
Thiamine (Vitamin B1) mg 0.61 0.3
Riboflavin (Vitamin B2) mg 0.72 0.3
Vitamin B6 mg 0.93 04
Vitamin B12 ug 1.17 04
Niacin mg 7.16 4.0
Choline mg 148.55 137.5
Biotin ug 14.00 30
Pantothenic acid mg 2.88 1.2
Minerals
Sodium mg 314.98 120
Potassium mg 552.19 175
Chloride mg 467.41 170
Calcium mg 251.21 160
Phosphorus mg 251.21 160
Magnesium mg 88.66 70
lodine ug 56.77 30
Manganese mg 1.17 0.7
Copper mg 0.25 04
Zinc mg 3.68 3.0
Iron mg 2.02 3.0
Selenium ug 23.33 14.0
Chromium ug 59.11 26
Molybdenum ug 38.89 32

*GLUCERNA® TRIPLE CARE POWDER product discliamer [Availabled from: https://nutrition.abbott/au/product/glucerna-triple-care/nutrition|
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Parameters Mean = SE Normal range
Age (y) 26.9%0.9
BMI (kg/m’) 20.0 0.4 18.5-22.9
%Fat (%) 236x1.1 M 15-25, F24-36
%TBW (%) 51.7+0.6
Muscle mass (kg) 400%=15
Visceral fat 29+04 <12
Systolic blood pressure (mmHg) 113.7x4.2 <120
Diastolic blood pressure (mmHg) 720+16 <80
Pulse (times/min) 835+17
Fasting blood glucose (mg/dL) 77213 70 - 99
Hemoglobin (g/dL) 135+05 M 14-18, F 12-15
BUN (mg/dL) 102=0.6 8-23
Creatinine (mg/dL) 0.8+0.0 M0.7-1.2, F0.5-0.9
eGFR (mL/min/1.73%) (Thai) 114.7 +39 > 90
Total cholesterols (mg/dL) 182.3 +8.8 <200
HDL-c (mg/dL) 62.7 45 > 50
LDL-c (mg/dL) 1248 +8.4 <130
Triglyceride (mg/dL) 74.8 8.2 <150
AST (U/L) 16.0x0.7 0-32
ALT (U/L) 122+1.3 0-33

M; male, F; female, TBW; total body water, AST; aspartate aminotranferase, ALT; alanine aminotranferase

160.00
140.00 /%\%\l\
120.00

100.00
/* * * * * \;
80.00 /k_.\-\i— & —A—Glucose Solution

Plasma glucose level (mg/dL)

60.00 ~l=NOVICAL-DM
40.00
20.00
0.00
0 15 30 45 60 75 90 105 120 Time (min)

0 15 30 45 60 90 120 IAUC of glucose GI

Glucose Solution MEAN 784 1072 1348 1331 1264 1114 835b 4390.6 100.0
SE 2.1 3.8 7.0 102 109 9.1 8.9 725.6

NOVICAL-DM MEAN 771  863* 876 863* 805* 797 797 843.1* 19.1
SE 1.4 1.8 3.3 38 3.7 2.8 2.2 906.8 45

*meehamﬂmsazman@l@ﬁh@aﬁwﬁtﬁmﬁua&haﬁﬂaﬁwﬁwmﬁ@ , p-value < 0.05
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gassUBugAUlwAen (b > 0.05) G Wetlsnuaw
uanehaasenedsassiyladbudanssnidiiunn-fis
LLazﬂ@JLeﬁamé'thL@inm 049 240 Tidaenturi (1147 5)
uaﬂmﬂﬁwudwﬁﬂ’gamemslﬁmL%ﬁaﬂsLLuummﬁﬁwah
@'a@mﬁﬂwmzﬁa 5 13YN159090WNINAFTDY Lo UA

M5 3 FRABYRY palatability scores UseNaUdENEaALIMAMN NAY 36816 TamAniasds unouazemunTas e

faluiuna-AdNrsmainIgunng o = 12)

Level of score (n (%))

Parameters Score Poor Fair Average Good Excellent
(mean + SE) (0-20) (20.1-40) (40.1-60) (60.1-80) (80.1-100)
Visual appeal 66.3 75 1% 2 2 3 4
(8.3) (16.7) (16.7) (25.0) (33.3)
Smell 71.6+53 0 1 1 7 3
(8.3) (8.3) (58.3) (25.0)
Taste 709 +6.1 0 1 3 3 5
(8.3) (25.0) (25.0) (41.7)
Aftertaste 741 +59 0 1 2 3 6
(8.3) (16.7) (25.0) (50.0)
Palatability 65.5+75 1 2 3 1 5
(8.3) (16.7) (25.0) (8.3) (41.7)
*No of subjects (%)
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4o Y VT Py -~
el 4 Snwoweinlaasngusnodhaidudihonmaueiied 2 (o = 14)

Parameters Mean * SE Normal range
Age (yrs) 60.6 2.3
BMI (kg/m?) 27405 185-229
% Total Body Fat (%) 36.0+12 M 15-25, F24-36
% Total Body Water (%) 485+06 M 55-65, F 45-50
Muscle mass (kg) 402+16
Visceral fat 106 +0.7 <12
Systolic blood pressure (mmHg) 1324+ 3.8 <120
Diastolic blood pressure (mmHg) 792138 <80
Pulse (times/min) 755+1.8
Fasting blood glucose (mg/dL) 1484 +84 70 - 99
HbA1C (%) 74x03 <57%
Total Cholesterol (mg/dL) 188.7 £ 8.0 <200
HDL-C (mg/dL) 466 =19 > 50
LDL-C (mg/dL) 118074 <130
Triglyceride (mg/dL) 1644 +214 <150
Albumin (g/dL) 40008 35-60
Total Bilirubin (mg/dL) 0.7+0.1 03-1.0
Direct Bilirubin (mg/dL) 03+0.0 01-03
TSH (mU/L) 1.7+02 0.5-5.0 mU/L
BUN (mg/dL) 156+1.9 8-23
Creatinine (mg/dL) 08+01 MO0.7-1.2,F0.5-0.9
Alkaline Phosphatase (U/L) 68.3+49 30-120
AST (U/L) 31.1+33 0-32
ALT (U/L) 324+49 0-33
GGT (IU/L) 37.7+53 6-38

SnwoiEnemen nau S8d sEnanedsluauas
AnNesaulasTINTeslWILAR-ALiNgINIINgLTaw
aghalsfionullnuanuuanesag el d dymesia
(mﬁmﬁ 6)
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e WaamanmueuasiuThme wdanldfudn dae
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Boevi ke dvsutsene e ldimavannnssrumsnEe
wilsdumumatios (resistant-starch) Mnuilssdtnaa
ST UL N LYRI N TSN NG T
Lwammmmmmsl,ma TAuna-mda (NOVICAL-DM)
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Glycemic Index and Randomized Study Comparing the Responses of Glucose, Insulin and Lipid Profiles in Blood of
Novical-DM With Diabetes-Specific Nutrition Formula (Glucerna sr® Triple Care) in Type 2 Diabetic Patients Sriwatana Songchitsomboon, et al.

250.0

200.0

150.0 &
y Y\j ——(Glucerna

100.0 —B-NOVICAL-DM

50.0

Plasma glucose level (mg/dL)

0.0

0 30 60 90 120 150 180 210 240  Time (min)

0 30 60 90 120 180 240 IAUC of glucose
Glucerna Mean 1323 16113 1891 1877 1714 1360 1140 6507.5
SE 75 8.6 9.9 9.6 10.1 9.3 7.2 513.7
NOVICAL-DM Mean 1419 1630 1814 1834 1701 1379 1214 4398.2*
SE 9.6 106 111 106 11.3 113 103 378.8

uanehennngeanadarieniuaehafiiusdymestia, p = 0.003 (95%CI -3421.3, -707.3)

a1l 2 seeiuThma budoandanAlnaliuna-Adnuasngmewn wfthawmamsiod 2 (0 = 14) (1 wheilne)

80.0

70.0 T
_ ——Glucerna
60.0 % /\

50j0 T %\\«\ ~B-NOVICAL-DM
e Y
20.0 ./ \

’ .

w
S
/

Serum insulin response, miU/L

10.0
0.0
0 30 60 90 120 150 180 210 240 Time, min
0 30 60 90 120 180 240 IAUC of insulin
Glucerna Mean 21.7 43.8 56.4 63.2 55.2 35.6 23.7 5536.7
SE 3.2 5.8 8.6 9.3 8.6 5.3 34 910.8
NOVICAL-DM Mean 18.0 441 54.2 56.8 37.8 27.7 16.9 4573.9
SE 3.5 10.6 8.4 11.3 6.8 6.1 3.6 842.5

1 ' 1 v o v ! a v 6 1Y
*134WU@’NNLLG]T]WNE]H?Jﬁ%&lﬁ?@ﬁyﬁ%ﬂ?’]ﬂ%’lLLﬂa-aLSNLLa%ﬂaﬂL‘ﬁami%@aﬁN%Lamﬂ%, p-value > 0.05

51t 3 seuBuginludemmdnAlnaliuna-Adsuaznguew withewnmafiod 2 (o = 14) (1 misensloa)
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Buacngiosn uitheinvuation 2 (n = 14) (1 wheslna)*

Group
Serum lipid Time, min Glucerna NOVICAL-DM
mean t SE mean t+ SE
Triglyceride, mg/dL 0 1575 +124 142.4 £ 18.9
120 1754 =165 1741 = 20.6
180 198.6 = 17.4 188.1 = 20.9
240 213.8+20.3 187.7 =175
Total cholesterol, mg/dL 0 184175 180.2x6.9
120 172.0x11.0 1746 £7.0
180 1774 =83 177.0 6.8
240 1769 £ 11,5 180.8 £ 7.4
LDL-C, mg/dL 0 129.1 =86 1176 +7.6
120 1162 £87 107574
180 1195+ 7.0 1116 £7.7
240 1204 +7.1 113.9 8.0
HDL-C, mg/dL 0 571+89 582+74
120 466=1.9 54671
180 50.0x49 554 £76
240 489+ 34 554+74

whrfu 19 6?}\‘1mmzﬁ‘u;:Jﬂwmmmﬁmuamzﬁuﬁmm
wislnalalisine eiimadinsnandadiwessns
svnssanenSlulansadandneeh An¥euas 38 Tuani
Afidedruradlstiuuarlatiuayidouay 22 uay 40
Ty Teldadaudaudnege Seaarilimagedu
edlulenasaheld|dihas lusnsinmmalnaevnslash,
maiﬂimummimmvmuﬂﬁwawaaaaﬂmu glucagon-
like peptide-1 (GLP-1) %qLﬁuaa%Iwﬂuﬂam incretins 9
quﬁa@m@nasl,maa@ (antlhyperglycemlc hormones)
10 aaaﬂnmmvmumsmaaamﬁauwfm HAILANTEAL
shanalwdosnndugon LLaymammqaﬂﬂiumwm
fo soutlsznavaasendlu s ifuenslule Lm@ﬁgﬂ
tioe [¢H 1sznaudne resistant maltodextrin (CAL-DM,

short-chain fructo-oligosaccharides (scFOS), maltitol

ua isomaltulose) SvhlFmamedimsgedsnhmadng
nIvuERanaeeth o aehelsfiona uinlduas-aiduay
 fructose do¥aulurnmaluanaideniigngedaliss
udslendaihmawiniy 23 Se¥efuenslulawnsarisen
Fathinenad® aeslnias BMIANHLLULEN (randomized
control trial; RCT) S133uan WU msSudsemuemns
Afendailinmadasiinadidastanhmaldoranizan
W3 (mm@Sl,mza3ama<1mmamﬁaslumﬂmmmzy
¥en8) UaY HbAlc (§133a 1staLeMmYnsasasnen
sLumimemmﬁwma) Fouansliifiui Thuea-mda v
%Lﬂuawmiwwaﬂmmmwmmummummmmmm”1‘“5
miﬂm&mwmwamﬁmamﬁﬁuwmLa,a&J?Jaasmumma
lwdoandsslne (postprandial plasma glucose) L‘WN
%uqqq(ﬂ 198N 60-90 Wit s NTavanassaifisuas

10

. . 11381310311
U 29 219 1 ANgIAN - AQuneu 2564



Glycemic Index and Randomized Study Comparing the Responses of Glucose, Insulin and Lipid Profiles in Blood of

Novical-DM With Diabetes-Specific Nutrition Formula (Glucerna sr® Triple Care) in Type 2 Diabetic Patients

Sriwatana Songchitsomboon, et al.

a A . L Toa A v, A A
NN 6 1LRHLUTEY palatability scores ‘SWYJNIWJLL("Iﬁ-@LBNLLﬂSﬂQLﬁIam EL%@ﬂ’JHLmWﬂWEM@W 2 (n=14)

Level of score (n (%))

Parameters Test foods Score Poor Fair Average Good Excellent
(mean * SE) (0-20) (20.1-40) (40.1-60) (60.1-80) (80.1-100)

Visual appeal Glucerna 498 = 8.0 2% 5 0 5 2
(14.3) (35.7) (35.7) (14.3)

NOVICAL-DM 642+ 74 2 1 1 7 3
(14.3) (7.1) (7.1) (50) (21.4)

Smell Glucerna 466 76 3 5 1 3 2
(21.3) (35.7) (7.1) (21.4) (14.3)

NOVICAL-DM 649 = 7.1 2 1 2 6 3
(14.3) (7.1) (14.3) (42.9) (21.4)

Taste Glucerna 501+ 7.8 3 4 0 5 2
(21.4) (28.6) (35.7) (14.3)

NOVICAL-DM 625+ 7.2 2 2 1 7 2
(14.3) (14.3) (7.1) (50) (14.3)

Aftertaste Glucerna b2.1% 7.6 3 3 1 5 2
(21.3) (21.3) (7.1) (35.7) (14.3)

NOVICAL-DM 64.6 = 6.2 0 2 4 6 2
(14.3) (28.6) (42.9) (14.3)

Palatability Glucerna 485+ 74 3 3 4 1 3
(21.4) (21.4) (28.6) (7.1) (21.4)

NOVICAL-DM 604+ 6.4 2 0 5 5 2
(14.3) (35.7) (35.7) (14.3)

*No of subjects (%)

=yluansheaehafilsdnsemhernndeasauimussnnibiues-Aduuazngaaw, p > 0.05

st 240 w17t o laluanehariuaehsfltddnmeana
nnmaaen 240 wiil lurnfilAuea-Mdn Seinde
289 IAUC of glucose @ﬁmquLéﬁamaamﬁﬁmﬁwﬁmma
haAe shnh¥eusy 32.4 udeadlidiwilfuea-fdud
ﬁiﬂmﬁ@iamimuQNmiizﬁu{iwmasl,mﬁawﬁduﬁm
snnnihngeaw e o 2 wananit a1n
giamaUszifiunmssensuilfuuei i ldhmungs
shaths 1 fs 18 aulumstssiiuamaiona ladiooms
nagay am‘%ﬁaﬁﬁﬂ%’mjuﬁ’;aahaaiwmu 12 auluns
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(50 AZLLM) LLaxﬂ@:NﬁﬂaﬂWﬂﬂéd%ﬁﬂ (5aray 50 209NgN
dhoths) Aenuiusaluinea-mda aglwnuad & fa
fann Beuaeslidiu naudhatsdnnufenelase
TWiuea-fisu
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