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Optimization formulation optimization and quality determination of sweet
potato beverage prepared by enzyme method
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ABSTRACT: Objective To optimize the formula of Pachyrhizus erosus beverage prepared by enzyme method and
determine its quality. Methods Sweet potatoes were used as the main raw materials, carboxymethyl cellulose-Na
(CMC-Na), white granulated sugar, citric acid and xylitol were used as as auxiliary materials. After liquefaction and
saccharification of sweet potato, the effects of various auxiliary materials on the quality of sweet potato beverage
were studied by single factor and orthogonal test, and the total acid, total sugar and soluble solids of sweet potato
beverage were determined. Results The optimal formula of sweet potato beverage were 8% sugar (m:V), 0.12%
citric acid, 1% xylitol and 0.18% CMC-Na. Under the conditions, the sensory score of sweet potato beverage was
86.9, the total acid was 0.55%, the total sugar was 7.97%, the soluble solid was 11.0%. Conclusion Under the
optimized conditions, the beverage has uniform tissue, moderate acidity and sweetness, refreshing aftertaste, light
yellow and unique flavor of sweet potato.
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Table 1 Sensory evaluation indexes of sweet potato beverage
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Fig.l Effects of liquefaction temperature and time on
liquefaction effect (n=3)
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Fig.2 Effects of saccharification temperature and time on
saccharification effect (n=3)
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Fig.3 Effects of sugar and xylitol addition amount on sweet potato
beverage (n=3)
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Table 2 Factors and levels of orthogonal experiments for sweet
potato liquefaction
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Table 3 Results of orthogonal experiments for sweet potato
liquefaction
iﬂ}ﬁ S DE fii
2 A B c D (%51)

1 1 1 1 1 47.78

2 1 2 2 2 39.62

3 1 3 3 3 28.23

4 2 1 2 3 30.18

5 2 2 3 1 27.50

6 2 3 1 2 38.65

7 3 1 3 2 29.70

8 3 2 1 3 36.66

9 3 3 2 1 34.10
K, 38.543 35.887 41.030 36.460
K> 32.110 34.593 34.633 35.990
K; 33.587 33.660 28.477 31.690
W2 R 6.433 2227 12.553 4.770

R4 FERUEXZRERKE

Table 4 Factors and levels of orthogonal experiments on
saccharification of sweet potato

(e
KN A LR (a] B WEAV B C Wb
/min /(ng/g) /°C
1 70 100 40
2 80 110 50
3 90 120 60
x5 FEBLUEXRSIHRHGR

Table 5 Results of orthogonal experiments on saccharification of
sweet potato

— M3 S
A B Cc D))  /(mg/ml)
1 1 1 1 1 8.59
2 1 2 2 2 6.61
3 1 3 3 3 8.07
4 2 1 2 3 7.08
5 2 2 3 1 6.56
6 2 3 1 2 6.38
7 3 1 3 2 7.22
8 3 2 1 3 7.82
9 3 3 2 1 5.99
K, 7757 7.630  1.597 7.047
K, 6.673  6.997  6.560 6.737
K; 7.010  6.813  7.283 7.657
W#%R  1.084 0817 1.037 0.920

H2e 5 I, mUEMHE R A e 4,B,C,, BIBEL
it 4 100 pg/g, 7€ 40 °Co&4 T ¥Ek 70 min T8 21340 FHE &
HiRZ.
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Table 6 Factors and levels of orthogonal experiments for sweet
potato beverage formula

IKF — ——
A K% B ARBEEL/Y% CHEERR/% D CMC-Na/%
1 6 1 0.08 0.16
2 8 2 0.10 0.18
3 10 3 0.12 0.20

X 7 IEAS SR A R AT 0T, A5 S ORI G
B I E R ALB1CsD,, BV EAPERSIN 8%  ABHEEGS
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T A B R T I 86.9 4), HOR4141EYy
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XTEERIMAT I FRHT, SERILE 8. ek 8 WA, It
BB TS BT B R 8k s M R 3 (P<0.05) . T EA
SRR ] 4R
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Table 7 Results of orthogonal experiments for sweet potato
beverage formula

SR BE
Y B C D

1 1 1 1 1 773
2 1 2 2 2 715
3 1 3 3 3 75.4
4 2 1 2 3 83.6
5 2 2 3 1 86.1
6 2 3 1 2 81.4
7 3 1 3 2 83.4
8 3 2 1 3 79.9
9 3 3 2 1 77.2
K, 2302 2443 2387 2407
K, 251.1 2435 2383 2423
K; 2405 2340 2449 2389
ki 767 814 796 802
ks 837 812 794 808
ks 802 780 816 796

We2% R 7.0 3.4 2.2 1.2

P EWI6UT A>B>C>D
Pk A, B, G D,

A& A2B1C3D,
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Table 8 Variance analysis of orthogonal experiments results for sweet potato beverage formula
111 #9SF-J5 Fn df W F Sig.
e IE AT 318.732° 8 39.841 81.248 0.000
U 173697.161 1 173697.161 354216.266 0.000
A 219.114 2 109.557 223.417 0.000
B 66.101 2 33.050 67.399 0.000
C 27.959 2 13.979 28.508 0.000
D 5.559 2 2.779 5.668 0.012
2 8.827 18 0.490
Bt 174024.720 27
BEIE M At 327.559 26
1 °P<0.05,
23 IELIMZER S E Ak

PG FAER 554, ATIRIFESLE, Z5R 0k 9, MU
A,B,C3Dy A E il F5 g B R B TE T 86.2 4 [
DI, ULBH B RRE o

®9 REMIEER
Table 9 Stability test results

EEIESY

15y

bt
E
Jo
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