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Abstract: In this study, the physical and chemical properties of a complex sugar substitute including solubility, viscosity, and glycemic
index were examined. A low GI biscuit was developed using complex sugar substitute as the raw material to provide a reference for the research
and development of low GI functional foods. The results showed that the solubility of the complex sugar substitute was 22.23 gat 0 C, 134.80 g
at 100 C and 36.34 g at 25 “C, with the solubility increasing with an elevated temperature. The viscosity of the complex sugar substitute
solution (80% mass fraction) was 12.09 mPa-s, with the solution viscosity being proportional to the mass fraction of the solution. The GI value
of the complex sugar substitute was approximately zero. The relative sweetness of the complex sugar substitute was 0.77. The optimal formula
for low GI biscuit was determined by the single factor and orthogonal tests with sensory evaluation score as the evaluation index. The optimal
process and formula for the low GI biscuits were as follows: amount of instant oatmeal, 7 g; amount of the complex sugar substitute, 3 g; baking
temperature, 135 C; baking time, 50 min. To sum up, the low GI biscuit developed using complex sugar substitute was rich in wheat and vanilla
flavours, and had a tight, crisp taste sensation and a GI value of about 19. The results of this study provide a theoretical basis for the subsequent
development and utilization of low GI functional biscuits, offering good research and application value.
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Table 1 Single factor design
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Table 2 Factor levels of orthogonal test
RE

FoR¥E B Kb

KF pphik

* K Blg Fimdlg BE/SC  HHE/min
1 7 1 125 45
2 9 2 130 50
3 1 3 135 55

1224 BEEFH

IR ER GB 71002015 (BFT) AHMIK GI G152k
FFREVEACL B GI BT R E T s b, 7
H ARG TR 0, RSN RSEH, KAA TR,
AR, R /KR S S HRTE. S48 100 47,
B 20 NHBURE PN OFE1T VP57 o

3 REESRE
Table 3 Sensory scoring criteria

FaAx AR AL/ 5
AE. A% RARAGORE, BANY, AHEL 20~25
eF (259) EERY—, REMAFT, DELE 10~20
AEBIRAEE, DAL ESE 0~10
RER. A RBEEAMEFTAHTILGINRF4 20~25
KA (259) H EFANT AR 74 10~20
A E RN A RB M EFA) T ISR T4 0~10
g mil, AR RA, AmE. HAAIL, BHIT 20~25
LR LM (25 4) AN, A TR 10~20
R E, ERAILFK 0~10

v KRR (25 4°)

Kk Aok Aa ok, R P 4IE, AR, OREEEM, LEFE 20~25
Fokdrekit iR RaTH, BAPIFoR, 1R

S5, A EE 10~20

A FARBA. Bk, DA A ST E 0~10
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Table 4 Solubility of complex sugar at different temperatures

BESC BRElR  BRE/R
0 223+0.04  22.23+043

25 3.63£0.01  36.34+£0.07
40 548+0.01  54.86+0.10
60 8.88+0.02  88.96+0.15
80 9.97+0.01  99.71+0.03
100 13.48+0.01  134.80:0.05

2.1.2 RENE

RITE=R & 25 CHfffE ek ®] 36.34 g, A
T R H R BRI ARG B . e R AR R A R
A0S, AHRERFHATRERIE . EAFR
ORISR SRR . Rk s for, o]
AR RSN T 1.00 mPas, JFiESECN 10%HE
SRR IR T 2.51 mPass, JRESECN 80%

IS A AEVA R BEIA S 1 12.09 mPa-s, VA K EERE
2 A AU B B KT K

*5 TEIRENHE ARIEARAIHE
Table 5 Viscosity of complex glycolysis solutions with different

mass fractions

JRENH/% 5% /(mPa-s)
0

<1.00
10 2.51+0.01
20 3.11+0.09
30 4.02+0.02
40 4.61+0.01
50 5.04+0.02
60 5.22+0.03
70 8.39+0.02
80 12.09+0.02

213 AARMEE GIEAN T LR
% 6 FEPEAE S RPELETE 120 min FAYIMAET (L
Table 6 Changes of blood glucose in 120 min between glucose

group and complex glycaemic group

F AR AERE K GL T2 dntE R R

#f 19/ min /(mmol/L) /(mmol/L)
0 5074038 4694024

15 639051 4624031

30 8.130.58 4594035

45 8214077 474+0.32
60 775£0.63 4814029
90 627:0.46 4.90+0.29
120 512038 4884023
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Fig.3 Score chart of different ready-to-eat oatmeal quantities
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Fig.6 Score chart of different baking times
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Table 7 Design results and analysis of low Gl biscuit formula orthogonal test

MRS EE R 60 min B, TR IAINY MidgoR £,
FURA DV ok, S SRR T L. BT
U928 (10U B AR, I LUK A P A () AF A T A
TR MRIRRE VN B, SRR A 45,
50+ 55 min #2037 IERZ 5
222 EGRIELZER

IEAZSEIGEE SRR 7 FioR, SPSS #1724
HT AT 43 % ER 0 25 SRR A AEAN ], XV 23 520 K
IMRHET 9. S AR & > BB I [a] > HE 5
fE>RIa g fa. SNERR, AIB3C3D2 & (7 g
Bl a#e i 3 ¢ SAMPERINE. 135 CHUYEEE.
50 min MEERFED ZUF SR E T 2R .

K ABEREREN B/ BAASKRERE/g CHEMRE/SC DB E/min SES
1 1 1 1 1 84.21
2 1 2 2 2 85.06
3 1 3 3 3 86.01
4 2 1 2 3 82.28
5 2 2 3 1 84.58
6 2 3 1 2 86.81
7 3 1 3 2 84.91
8 3 2 1 3 82.21
9 3 3 2 1 85.21
K1 255.28 251.40 25343 254.00
K2 253.67 252.05 252.55 256.78
K3 252.53 258.03 255.50 250.70
k1 85.09 83.80 84.48 84.67
k2 84.56 84.02 84.18 85.59
k3 84.18 86.01 85.17 83.57
R 0.92 221 0.98 2.02
AT Al B3 C3 D2

223 ARGl a9 GIER T 4R
#< 8 FEWEAMIK G PR 120 min NAYILHETSIL
Table 8 Changes of blood glucose in 120 min between glucose
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group and low Gl biscuit group

o ]/min %ﬁ BN A ﬁ&j GI 4T 28 fntE
RE/(mmol/L)  JRJE/(mmol/L)

0 5.07+0.18 4.58+0.16

15 6.39+0.21 5.24+0.22

30 8.13+0.35 5.89+0.29

45 8.21+0.47 5.74+0.38

60 7.75+0.39 5.02+0.34

90 6.27+0.26 4.60+0.25
120 5.12+0.23 4.35+0.12

it OGTT e AN GL{H, Hi%HEZ4mM
i GI PFF4HAE 120 min AT IMBE R L AIER 8. (K GI
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NSRS W I — B s T G P4, 7
45 min /A5 MUARGA EEAE, B2 120 min J5 LFEAZ
WA TE G F4. GUERITHE ARG 25 ¢ i
GI DFF2 J5 120 min [MUE R 26 T AR 38R S5 ik
£ 25 g MR A IR LB AR 2. BT TS
1% GI YFFH GLEZ 9 19, @ TIK GI &Y,

3 Zhig

WE T REAHEAEANFREL T AR, HIEmw
JEREGR L AT R B 50N 80% K R & AUk
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