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Effects of whole quinoa flour addition on biscuit quality and glycemic index
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Abstract: [ Objective] To explore the effects of whole quinoa flour addition on the quality and in vitro digestion characteristics of biscuits.
[Methods] Whole quinoa flour, at varying proportions (0%, 10%, 20%, 30%, 40%, and 50%), is added to wheat flour to investigate the
effects of whole quinoa flour addition on the quality and in vitro digestion characteristics of biscuits. [ Results] Compared with the control
group without whole quinoa flour, the groups with whole quinoa flour addition show gradually increased moisture content of quinoa biscuits
as well as their hardness gradually decreasing and toughness first increasing and then decreasing as the addition of whole quinoa flour
increases. When the addition of whole quinoa flour is 30%, the toughness of the biscuits reaches its maximum. As the addition of whole
quinoa flour gradually increases, the flavor of the biscuits changes significantly (P<C0.05), and the sensory score and total starch hydrolysis
rate gradually decrease. When the addition of whole quinoa flour exceeds 20%, the glycemic index (GI) value of the biscuits is below 55,
which indicates they are low GI foods. [ Conclusion] Adding whole quinoa flour can reduce the in vitro digestibility and GI of biscuits.
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Table 2 Sensory evaluation of quinoa biscuits

W H VA RAE S
B (2047) TRARBRE B W™ &, R HE AR B, IR 5~12
AN SRS RIHEACE R, R 13~16
SN GE R TR ), 3R 0T R T A 17~20
RGN SORRAR, B UIEDZ RN A TR 5~12
(2093) i 2 R O L AR R K, LU 5) 13~16
g 2 AL, T RAL ) 17~20
(20 47) 1R AR R AL RS | 0 72 5~12
BEERALS , FEAS T TR R L R RS 2 13~16
TRFA 4 IR, TC TR Bk , AR ZF 17~20
G (2047) EEEARS) AR G 5~12
EREIEAY L) HHE KASHE 13~16
TS WO, O, T E EARE 17~20
AR (2043 ) JEHH W Aok A AR DR 5~12
AR MR, B Ik DL R At Sk 13~16
R, T 5k 17~20

1.3.8 BC¥Rib 3 R Excel 2019 % {4 kb 3 8 4% , Origin
2019 A2 /NG TR AN R RO 22 5 3 (P<<0.05) .
2 #RS50br
21 BEEEMBEMEXFTF KIS SENZM

&L AT, 2 AOE T K oy & i B R T 4%, 5 B
B A X T S K i R . BETF K o & LR RE 22 S 8
IR B 30 R 0, TR A B TR R A AT
Yt 4 B BRI SRR PR B R T DR T I PROK PR g
Sh L FREE BN R TR A R PR AR
L, HEATEA 2K AEM . B YR gT %
WA, 35 T A2 32 oy A AN RT3 B0 1 B0 10 AR 2 ke L 3 mT
AR 0 LT 5, ROE 8 T AR AR
22 FEEEWMHFEMEXHTEFHNTM

2R 3 T B A R N i s B L BE T L
HZEWEL, o B85 ' HR - FHE S BVYE T 5655 7
21 i EE W R MG . AR BLRT R IT R R R
SOV T 1 I, R T 0 B R R AR i A £, X R
ERE B A R CRE L R G uRES A I B T TR RES
SRR T 2 W G R AR ORI R X s R
AR AV WA T 0 R 2 0% o B 95 R IR A1, AR R 4K A



F&M | Vol.41, No.6

4.0r
3.9
< 38 a
=
w L 37 ab
<HI E 3.6 b
§ E 35 be be
N .2
Hﬁ é 34| ¢
g
<= 5 3.3
t‘é 32
3.1
3.0
0 10 20 30 40 50
B AR
Quinoa flour addition/%
Bl EExeHRmESETFTRSETHHH
Figure 1 Effect of whole quinoa flour addition on

moisture content of biscuits
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Table 3 Effect of whole quinoa flour addition on biscuit

color

AN . . .
VR /% L “ b

0 81.7140.61° 3.87+0.21¢ 23.34+0.47¢

10 78.6241.00° 4.4440.31% 26.3840.13°

20 76.34+1.06°  4.761-0.31° 26.68+0.39°

30 73.33+0.99¢ 6.64+0.58° 28.2240.68"

40 70.38E1.17° 9.1740.34 29.2540.70°

50 66.50--0.94 9.604-0.14" 29.8840.22°
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Table 4 Effect of whole quinoa flour addition on biscuit odor

A SRy
o wic W5S w3c W6S wsC WI1S WIW w2s W2w W3S
TN/ %

0 0.57+0.01* 3.704:0.06° 0.60-0.01° 0.970.01° 0.5840.00° 5.620.05* 9.6940.37*2.16+0.03° 1.08--0.01* 0.92+0.01°

10 0.5740.00° 4.160.07* 0.600.00° 0.990.01° 0.5940.01"
20 0.5720.01* 4.0720.08" 0.592-0.01° 0.992-0.01" 0.590.01°
30 0.5540.00" 4.88+0.22" 0.58--0.00° 0.99+0.00" 0.57+0.00°
40 0.5540.01" 4.5940.14" 0.580.00* 1.000.01° 0.5840.01°

5.46+0.23° 10.72+1.06* 2.1540.06" 1.07-£0.01° 0.95+0.01°
5.334-0.08° 9.36%-0.09° 2.114-0.05* 1.084-0.01*° 0.94+0.01¢
5.70-£0.05* 12.99+1.27* 2.2840.02" 1.10£0.02* 0.98+0.01"°

5.640.12" 11.22+0.84° 2.2840.05" 1.08--0.01* 0.98-0.00"

50 0.554-0.00° 4.4040.04° 0.58+0.00° 1.04--0.08" 0.58+0.00™ 5.50+0.05" 10.18+0.25°2.23+0.03" 1.09+0.01> 0.97+0.01°
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Table 5 Effect of whole quinoa flour addition on biscuit taste
ﬁfgﬁi iR Wk FUS Mk Ji H-B J5& H-A i
0 0.0040.00° 0.0040.00" 0.0040.00¢ 0.0040.00° 0.0040.00" 0.0040.00¢
10 1.4940.12¢ —2.56+0.18¢ 0.3540.57% —1.48+0.56" —1.1140.19° 0.18+0.02°
20 3.70£0.26 —2.0740.13¢ 1.41£0.46 —2.0240.35¢ —3.2540.33° 0.35+0.03"
30 1.400.06° —0.8420.15" 2.300.08" 0.99+0.27° —0.6720.44° 0.4670.03"
40 3.32+0.07° —1.854+0.12° 2.53+0.44° 0.11+0.34° —2.734+0.50° 0.38+0.04°
50 1.4440.11° —3.4040.15° 1.054£0.74" 4.3840.26" —1.2740.30° 0.3540.03"
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Figure 3 Radar chart of quinoa biscuit flavors at different

addition levels
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Figure 4 Effect of whole quinoa flour addition on in vitro

total starch digestibility of biscuits
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Table 6 Sensory evaluation of quinoa biscuits
%ié*ﬁ b1 R 171 J% JuREs AWUS JE R
WL/ %
0 17.67+1.03° 18.0040.63" 18.00+0.63" 17.8340.75 16.33+1.37" 87.834-1.60°
10 17.67+0.52° 17.1740.75" 17.3340.52* 17.5040.84" 15.83+1.17° 84.5041.76
20 16.8340.75% 17.1740.75% 16.6741.03% 16.8341.47% 15.0040.89° 82.84+3.13°
30 16.6740.52% 16.8340.75" 15.834+1.17° 16.0041.41% 12.5041.05° 77.67+2.16°
40 16.50+1.05" 15.67+0.82° 15.50+1.05° 15.3341.03 11.0041.10™ 73.5042.59¢
50 16.6740.82° 15.17+1.17° 15.67+£1.21° 14.1740.75¢ 10.334£2.34° 72.0042.10
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