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ABSTRACT: Objective To explore the effects of different dosages of kudzu root and yam on the quality of fresh
and wet potato vermicelli, and produce a functional fresh and wet potato vermicelli. Methods The effects of adding
amounts of kudzu root powder and yam powder on the whiteness, gelatinization and aging characteristics, viscosity,
etc. of the mixed powder were explored by using a whiteness tester, mixed experimental apparatus, digital

viscometer, etc.; on this basis, sensory evaluation and elasticity were used as response values, and single factor and
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Box-Behnken response surface experiments were used to optimize the optimal processing technology of kudzu root
yam composite functional fresh wet potato vermicelli. The blood glucose generation index of kudzu root yam
composite functional fresh wet potato vermicelli was studied through an in vitro digestion model. Results With the
content of kudzu root powder increasing, the moisture content, water absorption rate, and whiteness value of the
mixed powder decreased, the gelatinization viscosity increased, and the gelatinization characteristics of the powder
gradually decreased; the sensory evaluation results, viscosity, elasticity, and recovery of fresh and wet potato
vermicelli all increased first and then decreased, and the hardness reached a maximum value of 1357.5 gf when the
amount of kudzu root powder added was 15%. With the content of yam powder increasing, the moisture content and
whiteness value of the mixed powder decreased, the water absorption increased, the gelatinization viscosity
decreased, and the starch retrogradation of the powder was delayed; the sensory evaluation results of fresh and wet
potato vermicelli first increased and then decreased, and the hardness reached its maximum value of 1439.7 gf when
the amount of yam powder added was 10%, the overall viscosity, elasticity, and recovery decreased. The vermicelli
was best quality when the water content was 53%. Response interview verification the optimal process conditions
for fresh and wet potato vermicelli were 13% addition of kudzu root powder, 4% addition of yam powder, and 53%
addition of water. Sensory evaluation was 92.97+0.36, elasticity was 0.911+0.010, glycemic index decreased by
13.10 compared to the blank sample. Conclusion The kudzu root yam composite functional fresh and wet potato
vermicelli under the optimal process conditions have certain flavor of kudzu root and yam, good sensory quality,
smooth taste, certain anti-aging characteristics, and lower glycemic index, this study provides theoretical basis and
technical support for the production of potato vermicelli.
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Table 3 Characteristic values of the mixed dough mixing experimental instrument with 0%-25% kudzu root powder
BRI/ % C3/Nm C4/Nm C5/Nm C3-C2/Nm C3-C4/Nm C5-C4/Nm S/(Nm/min)
0 3.711 2.981 4.924 3.519 0.730 1.943 0.864
5 3.373 2.810 4.805 3.159 0.563 1.955 0.338
10 3.132 2.781 4.742 2913 0.351 1.961 0.322
15 2.868 2.497 4.514 2.702 0.341 1.987 0.432
20 2.506 2.197 4.103 2.292 0.309 1.906 0.183
25 2.342 2.047 3.935 2.158 0.295 1.888 0.112
T4 WM 0%~10%LLZ5H3 B0R &1 H HIR & K18 (U EE
Table 4 Characteristic values of the mixed flour dough mixing experimental instrument with 0%-10% yam powder
W25 TR I /% C3/Nm C4/Nm C5/Nm C3-C2/Nm C3-C4/Nm C5-C4/Nm S/(Nm/min)
0 3.711 2.981 4.924 3.519 0.730 1.943 0.864
2 3.589 2.863 4.751 3.418 0.726 1.888 0.644
4 3.122 2.404 4.189 3.057 0.718 1.785 0.500
6 2.946 2.262 3.772 2.898 0.684 1.510 0.422
8 2.831 2.183 3.606 2.785 0.648 1.423 0.396
10 2.692 2.094 3.483 2.646 0.598 1.389 0.334
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Fig.8 Effects of adding amount of kudzu root powder on sensory
evaluation of fresh and wet potato vermicelli
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Table 5 Effects of adding amount of kudzu root powder on the whole texture characteristics of fresh wet potato vermicelli

BRI/ % T g /g f Fhtk/(gf*s) PR (8] 5
0 1273.7+57.2° 8.192+0.575° 0.8505+0.017° 0.5035+0.004
5 1282.7465.7° 9.223+0.203" 0.8873+0.007° 0.5134+0.006"
10 1311.5+44.7° 12.633+0.648" 0.8688+0.015% 0.5082+0.003*
15 1357.5+40.7° 17.040+0.390° 0.8573+0.005° 0.5002+0.003°
20 1322.4+13.8 15.238+0.414° 0.8506+0.014° 0.4769+0.006°
25 1318.0+32.5® 14.470+0.330° 0.8431+0.004° 0.4704+0.007°

E: RS NE FREROR ZE R B (P<0.05), £ 6. 7, 11 A,
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Fig.9 Effects of yam powder addition on sensory evaluation of

HR IR R (81 é’%ééﬁ"@]’ ﬁ*ﬁ%@&fiﬁﬂ, FhPEW /N fresh and wet potato vermicelli
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Table 6 Effects of yam powder addition on the overall texture characteristics of fresh and wet potato vermicelli

1258 BN /% T /gf Fh Tk /(gf*s) P 0] 42
0 1357.5+40.7% 17.040+1.090° 0.8573+0.005" 0.5002+0.004°
2 1231.9+71.4° 15.258+1.140® 0.8502+0.008° 0.4794+0.005°
4 1243.2482.7° 14.447+0.562% 0.8440+0.021% 0.4614+0.006"
6 1270.3+80.5° 13.028+1.060% 0.8361+0.013% 0.4592+0.011%
8 1368.4+80.9% 11.603+0.511° 0.8302+0.009 0.4505+0.009"
10 1439.7+43.3 11.188+1.467° 0.8268+0.021° 0.4450+0.015¢
2.53  KiFAnF SR E LN LMY 100 -
W 10 Fr7R, KA IS 9 53% e E P s, #hgk
FUERGY, HAUVIRASLTF . (KBS 20, MR, Fast
IR S B, LB RS AR, TGN, TN A 0 a
2% BEEKSPUSIMEC BRI R AN 7 FR), ¥ 2RmREfE | &6 & be f E
PN R PR AR, S ST T RS PR SERm e i = ¢
PR ST ALY, BRI BEVE B 13K, T =0T d
FREE B2 S, MR R KA SN, SERY TR Eh g

PEYGR, DT HE B SR R S BT R] ) S R RN 2 i )
TEIK, A AT Ve RS P2 2tAE), AT IS S el 70
HK & Rl min, SBHRHER > T Z M f25 &, TEm bt
FEARTERIBERC IR L, DRIHKESIIELy S3%I Ry 2 il B A
60
2.6 M EMILSEINLE RS 52 53 54 55 56
261 RS2 R AT Lo e
I EE S U IR CA) . W25 B) K i A0 KBRS RIS A 1101
R N Fig.10 Effects of water addition on sensory evaluation of fresh
(O FIKF, LUBCE VPO A S i i fE, 255 W3R 8.

and wet potato vermicelli
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Table 7 Effects of water addition on the total texture characteristics of Fresh and wet potato vermicelli

IKA N/ % T i /g f Zhtk/(gf*s) [i%es [l & 1
52 1529.7+46.5" 14.485+0.167° 0.8432+0.014° 0.4735+0.012°
53 1508.6+57.6 14.038+0.450° 0.8725+0.003" 0.467620.006%
54 1312.9+78.5" 13.837+0.283" 0.8439+0.028° 0.46130.009®
55 1303.9493.4° 11.385+0.384° 0.8396+0.008" 0.4568+0.003°
56 1155.2+84.3¢ 10.980+0.727° 0.7964+0.012° 0.4528+0.006°
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Table 8 Design and results of response surface test for pueraria lobata yam compound functional fresh and wet potato vermicelli

F5 Al% BI1% Cl% JEE TN b
1 15 4 53 93.68+0.153 0.917+0.021
2 10 4 54 83.57+0.702 0.853+0.013
3 15 2 54 78.77+£0.551 0.794+£0.010
4 15 4 53 93.43+0.569 0.896+0.014
5 15 6 54 76.60£0.518 0.78440.011
6 15 2 52 84.60+1.172 0.847+0.007
7 15 4 53 91.40+1.750 0.884+0.008
8 10 6 53 86.20+1.493 0.87240.008
9 15 4 53 91.57+0.874 0.899+0.019
10 20 4 54 80.97+0.306 0.823+0.018
11 10 2 53 76.70£0.412 0.805+0.016
12 20 4 52 81.40+0.350 0.828+0.010
13 15 6 52 79.72+0.503 0.801+0.005
14 10 4 52 89.90+0.240 0.883+0.024
15 15 4 53 92.93+0.611 0.89120.012
16 20 2 53 81.97+0.569 0.823+0.009
17 20 6 53 75.57+0.651 0.766+0.003

PUBCE B R ma B {E, il Design-Expert.V8.0.6.1 3k
PEXFEE RAEAT AR Iy 22 0040 (R 9), A9 Hh LRI AR i =,
P<0.001, BETIZHIH P=0.0714>0.05 A2, A FHiZE I
FRET . SR 4B, 4. B>, CC Uit EE, 4. C
iR E, B, AC. BC ARZE, FIHIS HZEX FRE TN
SCMFREE A>C>B. LIS A N (e, 255617 ARy
Z TR 10), MBI B3, P<0.001, BRI
P=0.4368>0.05 A3, AT FHZ AT B4 o |
A, AB, B*, CCHiMB#, C, AWML, B, AC, BCRE
=, TS B RX TR R A>C>B,

2.62 iEFEI

25 M 1O TG A0 A5 30 58 AR - 1L 25 52 45 T R £ 1 S
FEBAETZ: BRMBIMEN 12.86% . ILIZGHHINE N
4.11% . KFMTEA 52.73%, BEER S FME N 93.12,

1S4
w

S T R 0.905, 25 BE SE B AT AR, K i 12
VR ERBI IR 13%., IHZ5MEmER 4%,
KEINE R 53%, BHBEEIEN N 92.97+0.36, it h
0.911+0.010.,
2,63 BrEARIN AL R AT

KR TARIVE MR- W28 A EHRE Sk %, 1 GI
LR 11, USIEAR RN 2585 B & REACEREA 4510 G, Has
FIFEREAR 13.10. AW I 08 MR (8 25 AR A8 Sk i bt
PEVER I 2, L GI BRAL, L2k h 20T o-4
B HERE P, B SRR KRR, GI Rk, 5530
SRR B RN S FR SN 15%~20% 550K, % GI 8R4
U A REDEIE S I ZONR A TIE R 4%, e HD AT
Al MR AE RS 46 5 (estimate glycemic index, eGI)¥3 & &AL,
HARMR R,

®9 EERBFESHEEITM)

Table 9 Analysis of variance of regression model (sensory evaluation)

2K Rl A Y5 F P B2
LAY 630.33 9 70.04 22.22 0.0002 ok
A 33.87 1 33.87 10.75 0.0135 *
B 1.95 1 1.95 0.62 0.4573 PNTE
c 30.85 1 30.85 9.79 0.0166 *
AB 63.20 1 63.20 20.05 0.0029 ok
AC 8.70 1 8.70 2.76 0.1405 PNTE
BC 1.84 1 1.84 0.58 0.4702 NTE
A? 75.24 1 75.24 23.87 0.0018 ok
B? 287.60 1 287.60 91.26 <0.0001 ok
c? 82.06 1 82.06 26.04 0.0014 ok
Bk 22.06 7 3.15
ER 17.60 3 5.87 5.25 0.0714 N
afiiR % 4.47 4 1.12
B 652.39 16

T RN B 3 (P<0.01); ¥R B2 (0.01<P<0.05); JuiE R % R*=0.9662.
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Table 10 Analysis of variance of regression model (elasticity)
=3 TR A ¥or F P I E
LAY 0.032 9 3.60E-03 22.38 0.0002 ok
A 3.20E-03 1 3.20E-03 19.89 0.0029 ok
B 4.35E-04 1 4.35E-04 2.71 0.144 NTES
c 1.38E-03 1 1.38E-03 8.57 0.0221 *
AB 4.69E-03 1 4.69E-03 29.17 0.001 ok
AC 1.56E-04 1 1.56E-04 0.97 0.3572 NTE S
BC 3.24E-04 1 3.24E-04 2.01 0.1988 NTE S
A? 1.47E-03 1 1.47E-03 9.15 0.0192 *
B’ 0.015 1 0.015 90.97 <0.0001 ok
c 4.30E-03 1 4.30E-03 26.72 0.0013 ok
Bk 1.13E-03 7 1.61E-04
KA 5.17E-04 3 1.72E-04 1.13 0.4368 N
a2z 6.09E-04 4 1.52E-04
M 0.034 16

T R R 2 (P<0.01); * R 1L 3(0.01<P<0.05); YL REL R?=0.9664,

x11 BR-LAEAHEELME GIE
Table 11 GI value of pueraria lobata yam composite fresh and
wet potato vermicelli

FE
13% = AR M +4% 11 254343 2%

GI

73.05+0.354°
59.95+0.212°

2
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