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Abstract: in recent years, carbohydrate foods with a low glycemic index (GI) have attracted attentions from consumers

due to their health benefits, especially their ability to maintain stable postprandial blood glucose levels. With the increasing
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demand for specialized medical-purpose formula foods (referred to as formula foods) among individuals with specific
health conditions, developing in vitro methodologies/models to accurately estimate the GI values, as an alternative to labor-
intensive in vivo blood test, has become of essentially important in the research and promotion of low-GI foods. Therefore,
this study has systematically investigated the in vitro digestion characteristics of 10 formula foods with distinct ingredient
compositions, obtaining various Kinetics digestion parameters. These kinetics parameters were further analyzed in relation to
human blood glucose test data, so that mathematical equations/models could be established to enable rapid prediction of their
GI values. Results showed that the in vitro digestion characteristics varied significantly across different sample compositions.
Among all digestion parameters, AUC,, (the area under the reducing sugar release curve within 0~90 min) demonstrated
the greatest potential for estimating the eGI values of all samples. The predictive equation for GI values is given by eGI
=0.020 6xAUC,,—20.618 0 (R?=0.908 1). Moreover, it was also noted that the impacts of carbohydrate composition on
eGI values differs depending on the ingredient type. Both solid corn syrup and tapioca dextrins significantly increased the
concentration of reducing sugars, with comparable contributions to postprandial blood glucose elevation. In contrast, xylitol

had a potentially smaller impact on blood glucose than maltitol. Additionally, the moderate inclusion of fructose did not show

2024, Vol.40, No.10

a significant effect on eGI values.

Key words: glycemic index; in vitro digestion; formulated foods; carbohydrates

R, I AN AT R RS 4 B
N ] AR R B 3R, It 3 B R AT R
i~ AU 908 S0 P A G M 8 1) K R IR A
Tk DABERIE N, HEStil, #2030 4, 4rEk
Y2 578 (IR B3, REEHENECKIL 1.3
2, REVERIE—RKE . B E RAE NS R S5 %
7 12.8%, 5 AERKE IR B HEH I 32.9%, BELH
83.4 JI NBCTWE IR (1) & BRI RGE, Bt 204
KeE. MAh, MEEREZBLEREMD, R4
AFEE R AP A7 46 i DR 5 S0 A% e P50 1)
RIRFRIZE LT,

TRB T TR 2 o R R 0 S5 A e e 1
R, FrEAS (Foods for Special Medical Purposes,
FSMP), tHFRA “RpBREE S HIER A &7, 8N
TR IR AR B AT AR 3R L Ry
ETIIRE NN E R RBUE SR kRGEE, &
P00 T R A E T R e 1% 2577 S b JRLE 22 AR B
i PR 7E 7RI 8 5 R, BEl 5 H A & 5 il A & H
(GB29922-2013). {EH 23 38 3k 573 7™ i {5 Jg 1tk
2R, R & R IR R E, G R HE
AL E. Blan, MRIEEREEa ANEL. ZHFENDEED
T T2 75 TRl 5 £ A 7 T BN SR A 1, 7E 2021
SERIE S 8 103 i AN EMERT B, 2130 45
NFEERARIAK, S 2629% (AR
AEER DAEMEZR RS, 20224 Gt HdEit
—BRY, FFEEMTEFEMATHERL 1100
fE N, BEREIRMIE 213NN, ZHEEH#

FEihik 888.9 1470, AFAEAE BRI W T AT 17
At e BEE [E N R AR R R & 77 Vv ok = TR I 3
SR, REE NN TRFEE B a0 7R RS, anmE
PR EE AR R RS R
1E 3 3k N R A0 T 3 R 0 48 K g B
SRTM, FEER B WO EEERHE R ZBR . 72
GI B g X <5 fr) 3 ) 20 1 PR g . DRt
TER—EREW . POE A S AR DL RIS 7 &
i ) GUAE, XS R RS 7 PP Al B A BB R B
M.

AHI T FE T 210N B2 1) INFOGEST s
RSMEACEEARL, DL 10 ZKAS [ Rk 2H B () BE 77 6 il
IR AN AL REYE AT 5, W TR K AL &4 SR 2H R
X JE LA 52, R AR GT e PR ES:, 18
kAR A A S B A A IR R BB 1) B A D A2
W, ESLARSNEAEE S GL 2P REE, A&
FEHARAMNIAEFREUE 5 (estimated GI, eGI) FAY

ENTEMNDE PEYSE S AC R B Y i3
TAE R P AR R S HE SR AE MG A, B
FIA NV AT B 7 b BC 7 B e S e SRR i e, 4
HEIRE G 785 P A 7 TH ) 22 AR, Rl
e 77 & b IS GL g M i IR B AR s

1 RS

1.1 AR5 R A
10 2BC 7 £ 5t B 4L R e 1 R, UL R

61



MK ESBHL

Modern Food Science and Technology

2024, Vol.40, No.10

Tt . BT ' ST KHE v GB 29922-
2013 (PR = 5 & B J7 & anad ) b [ E K]
BEERRZSERAREEFM (2013 ). Hihk
oy AR BRAKAL AW (R4 N
30%~60%- R 10%~20% (B IhAEIE® ). fig
i 20%~35% CHERE B MR AL RE EE D

[ CRIETHE R, P7545), 32 SigmaAldrich
Ad s BEAMN CRIFET®HE R, P7000), EH
Sigma-Aldrich 22 7] s X FREER HIEEF (H810998-25 ¢,
AR AR AR s ZZFEE (M104817-
500 mg), 3 [ Sigma-Aldrich A &) 5 J& 7K % %) b,
WL — &R R A A
12 MHE5E4

HC-2517 &0l ZRP RS A R A )
WA20 1EiR K8, 4EREAR (dbn) FRAA
UV1800PC 5436 e i, Bl R AR A
BT WL S, FEEEIE /KRR (Heidolph)
AH.

1.3 STk

AP B AL

B & R AR BRG] . 4F 100 mL 0.02 mol/L
HCI W 4% 0.133 mg/mL ()5 B AN B &
B, RS T 4000 g 738 F B0 10 min, B L
THEBAEN B B AR

JERIBEH AL L] : B 100 mL 0.2 mol/L pH fH
6.0 BE R AN 22 PR P % 0.25 mg/mL 5 &K FE NN
KRB, eV )E T 4 000 g B N B0 10 min,
WA N R AT T AT IR RTE T 37 C
AR FEEE AL 10 min.

1.3.1

FESMATALEE : 0.5 g FEf 5 1.93 mL 25 55T /KR
&G ($%259.5 gy 1 LKIIELH]D, BT 37 CHE
FIHEEESE (300 r/min) K 2 min, BRI T
PR

BEADL B WAk s TS ALSE H5 LB AR 78 3.07 mL
37 CEBEF/KE S mL J5F45 10 min. JIA 5 mL
B RGN AL, 37 C/KIS 30 min B E W 1L

B AL . B IEAES S SZRTIN 0.1 mol/L
NaOH ¥, ¥ pH £ PE. A 8 mL fif
i JE AT UR P TE At #E . 4 IAE 0. 5. 10, 20,
30, 45, 60, 90, 120 1 180 min I [a] &5, HX 50 uL
W R TS 1.95 mL 0.3 mol/L Hk R BNV 7 1
2 mL E 0% A, 10 000 r/min 250 10 min, £ E
TH
132 ERABRENZ

Y TR O TR ORE G B SR ] PAHBAH VAP
€, FFLA 2 mmol/L Z 2 HEAE M brdEXT . FIH &
X (D Bl FHRE (mmol/L) VA—14k Nf g 7]
PR KA, FELLA—HZ 5 B8 JFE R B
PAKT, THACET AR ARR, 2 i B R s it 2%
100%

WxP

x40 x

(D

BN

C—— 5 g AR A B 0938 BRI, mmol/L-g ;
Adg—— F /0t i8] 18] Fa 6 o

AAdg—— FEFHEAT A o 6 B A

W— HBRRE, g;

P T )R BARAS A E, % ;

40— M 50 uL 45X A 5] 1.95 mL ¢4 BAZ 44

F 1 AOREFRRIEREBH S

Table 1 Basic ingredients of 10 formula foods
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BREAMEE 527 399 388 299 387 337 348 338 238 238
REAH — 100 50 100 50 50 — — — —
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Table 2 Series of in vitro digestion parameters after fitting parallel/mixed digestion kinetic models (CPS) for different

formulated foods
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t 4.999 2 £0.001 2 3.221 0£0.000 0 8.0373+£2.7799 28.846 3 £22.844 9 10.000 0 = 0.000 0
AUC,, 4113.49£7.63 4374.33+4.03 3851.85£197.79 3629.93 £59.84 3380.87 £ 181.67
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AUC,, 3337.17 £ 64.98 2944.88 +1.87 2741.99 +95.33 2692.83+161.37 2573.93 +137.25
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Fig.2 Results of LOS analysis (formulation 1 as an example)
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Table 3 In vivo GI test results of three formulas
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Fig. 6 Principal component analysis (a) and cluster analysis (b)
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