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Abstract: The purpose of this research was to develop a kind of quinoa eight-treasure porridge with high nutrition (E/T>0.40) and low
glycemic index (GI<55). Quinoa was used as the main raw material, which was mixed with other cereals and beans. Amino acid E/T nutrition
mode, in vitro digestion test and sensory evaluation were used to guide the optimization of the raw material ratio. On this basis, GI value of the
product was determined through a human trial. The optimal ratio of raw materials was obtained through the optimization experiments: the ratio
of grains to beans was 35:65, with the ratio of quinoa, barley kernel and oat as 22:6.5:6.5 in grains, and the ratio of chickpea, peanut, mung bean,
white kidney bean and adzuki bean as 15:15:12.5:12.5:10 in beans. Under these conditions, the GI value of the quinoa eight-treasure porridge
was 48, which was a low-glycemic food and could stabilize blood sugar; The amino acid E/T was 0.41, which reached the level of E/T amino
acid recommended by FAO/WHO (1973) (>0.40, indicating high nutritional value); The eight-treasure porridge gained a sensory score of 82.0,
and had rich flavor, bright color and good mouthfeel. The purpose of this research was to provide an experimental basis for the development of
low-glycemic eight-treasure porridge products.
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Table 1 Sensory evaluation standard of low GI quinoa eight-ingrediet porridge
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Table 2 Physical and chemical indexes of raw materials

RO A% AL W% HLEF 4 /% B 1% K% RN/
RE 15.21£0.15 2.76+0.09 2.80+0.06 1.62:0.02 12.30+0.11 65.47+1.31
XEA= 10.73+0.11 2.45+0.12 3.3240.08 1.5540.05 12.52+0.14 69.65+1.22
HE 11.96+0.13 3.2240.17 2.46+0.11 1.83+0.07 12.01+0.17 68.70+1.09
TeE 25.60+0.25 1.58+0.08 4.27+0.09 3.360.11 10.19+0.21 55.38+1.07
*8 22.42+40.15 1.63£0.06 4.46+0.10 3.75+0.07 9.98+0.20 57.76+1.25
%3 25.35+0.22 1.54+0.10 3.55+0.15 3.68+0.06 8.65+£0.22 57.59+1.36
g 23.47+0.28 1.97+0.15 3.71+0.08 3.50+0.02 10.35+0.17 56.46+1.14
JE% & 24.36+0.30 2.1120.12 3.87+0.13 3.44%0.05 9.99+0.17 56.23+1.33

*3 FEREERSE

Table 3 Amino acid content of raw materials

B E/% RE KEA= A A axa %a 4o g Bk s

RARBR 1.07£0.09  0.60+0.07  1.25+0.12  2.16+0.14  3.17+0.05  3.98+0.22  4.36+0.05 1.3540.11
X3 0.70+0.14  0.37+0.14  0.78+0.08 1.55+0.20  1.22+0.13 1.35+0.31 1.35+0.16 1.41£0.10
BRBR 297042 2244033  2.03£036  1.86+0.28 1.34+0.14  1.21+0.29  1.25+0.29 1.60+0.16
iGENid 0.55£0.09  0.77+0.13  0.63+0.10  0.34+0.21 0.03£0.17  0.01+0.17  0.06+0.09  0.27+0.12

H AR 0.64+0.21  0.45+0.07  0.70+0.06  1.62+0.14  1.78+0.19  1.46+0.17  1.70+0.18 1.33£0.25
E:d 0.69+£0.07  0.52+0.25 0.80+014 0.98+0.16  0.75+0.22  0.92+0.25  0.88+0.09 1.06+0.19
AR 0.15£0.15  0.66+0.15  0.44+0.18  3.11+0.13  2.41+0.26  2.75+0.20  2.17+0.19  3.08+0.25
HEBR 0.74+0.33  0.61+0.32  0.49+£0.19  0.64+0.23  0.530.20  0.62£0.15  0.45+0.16  0.40+0.22
2R 0.77£0.08  0.67+0.10  0.60+0.21 1.97£0.14  1.71£0.25  1.95+0.26  1.73+0.17 1.85+0.09

S A B 0.86+0.15  0.63+026  0.57+0.33  1.38+020  1.29+0.14 1324027  1.22+0.09  1.30+0.26

TR 1.07+0.08  0.92+0.12  1.20+0.10  2.56+0.22  2.18+0.14  2.54+0.07  2.22+0.25  2.87+0.16
B AR 0.56+0.04  0.20£0.08  0.38+0.11  0.49+£0.08  0.27£0.09  0.18£0.10  0.25+0.05  0.25+0.13
ENGEN 0.85+0.09  0.76+0.11  0.67+0.07  1.63£0.26  1.61+0.37  1.75+0.17  1.57+025  1.78+0.24
HEBR 0.89+0.20  0.57+0.18  0.65+0.18  0.70£0.10 ~ 0.45+0.07  0.45+0.11  0.39+£0.05  0.52+0.04
ENid 042+0.03  0.65+0.05  0.53£0.17  1.34+0.14  0.83+0.11  0.87£0.12  0.93+0.12  1.27+0.08
LN 1.24+036  0.46+0.22  0.96+0.29  2.16+043  2.26+0.08  2.79+0.17  2.23£0.25  2.74+0.20
HRBR 0.78+0.10  0.65+0.24  0.57£0.14  1.85+0.31 1.74£026  1.96+0.33 1.55+0.24  1.73+0.18
RAREE 14.95+0.27 11.73+0.39  13.25+0.28 26.34+0.33  23.57+0.30 26.11£0.54 24.31+042 24.81+0.36
E/T £ BITA 0.40 0.41 0.36 0.41 0.40 0.41 0.38 0.42
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Table 4 Raw material ratio of low GI quinoa eigh-ingrediet porridge

& ’*ﬁj% Bk Kkl Mk Bks A %3 e%a il Eg {iﬁi “‘é&%‘b ST
22 12 6 20 20 5 5 10 0.38 51.1 79.7+0.7°

40:60 22 9 9 15 15 10 10 10 0.39 50.6 81.5+0.8%
22 6 12 10 10 15 15 10 0.38 497 80.9+1.1%

22 9 4 20 20 7.5 7.5 10 0.39 48.3 83.3+1.22

35:65 22 6.5 6.5 15 15 12.5 12.5 10 041 46.6 82.0+£0.8%
22 4 9 10 10 17.5 17.5 10 0.40 472 82.8+1.2%

22 6 2 20 20 10 10 10 0.41 46.4 78.6+0.8"

30:70 22 4 4 15 15 15 15 10 041 45.6 80.3+0.9°
22 2 6 10 10 20 20 10 0.41 448 79.4+0.9°

E RPRAAFHESFEE (n=3), Fl—F5 % RAFERTHIEMREZF (p<0.05).
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Fig.1 The blood glucose concentration of the first consumption

of glucose
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Fig.2 The blood glucose concentration of low GI quinoa (P BEEFE F5E  SEE T  FHOK R e 26 00 o 2 TR -
eight-ingrediet porridge THEIS A FITHR 4R, IRV A4,
l4r . ek M 3 2H i B B A E A o b, 27 )\ SR AR I B R
o 12t TN f@fg J5E 2P A R 2 i 2R A, DR )\ R R
Bl e, lote EARIMMKEENMER, Kt UAN S
Sy = & B . AR .
1) NN s N % )
g ) = 242 MAGIRIANZHH) GHL ‘
£ oy g T TR AR 16 N, B&, RiE (i
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Fig.3 The blood glucose concentration of the second

consumption of glucose

ELERIIL, 16 BZilE 2 N GUHERT 55, HA
14 N\ GIfH7E 26~55 2 [a], 16 N GI “FH4{E N 48, A
PRI e 25 R R 22 )\ E S GIfHR 48, J& T
Gl &8, FA MR R rIE .

5 K6l ZZ/\FHHG &
Table 5 Gl value of low GI quinoa eight-ingrediet porridge

FoRR AL FoRFAELE ARFHE AT

B s TamER  GATHAGR GREHE wATHEER O
1 350 379 365 182 50

2 371 331 351 206 59

3 203 208 206 86 42

4 263 290 277 145 52

5 280 300 290 142 49

6 162 161 162 74 46

7 260 248 254 125 49

8 152 169 161 87 54

9 299 310 305 163 53
10 180 172 176 102 58
11 354 278 316 136 43
12 258 254 256 98 38
13 524 500 512 174 34
14 259 307 283 137 48
15 317 305 311 150 48
16 175 137 156 67 43
GI F#¥14 48
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