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Optimization of the Formulation and Process of Sweet Potato Leaf
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Abstract: To research the effect of sweet potato leaf extract on the comprehensive quality of starch jelly, this study
investigated the impact of several factors, including sodium carbonate, white granulated sugar, sweet potato leaf extract,
sweet potato starch, and steaming time, on the sensory quality and texture characteristics of sweet potato leaf jelly, which
was made using sweet potato leaf and sweet potato starch as the main ingredients. Response surface optimization
experiments were conducted, using elasticity as the response value, to determine the optimal formula and process
parameters for sweet potato leaf jelly. The optimal formula for sweet potato leaf jelly was: Sweet potato leaf extract
40 mL/100 g, white granulated sugar 1 g/100 g, sweet potato starch 19 g/100 g, purified water 40 mL/100 g. The raw
materials were thoroughly mixed and steamed for 8 minutes, and then cooled. The resulting product had a green color,
uniform texture, and a unique sweet potato leaf aroma, and the elasticity was verified to be 6.19. This study would provide a
technical support for expanding the application of sweet potato leaf and improving the comprehensive value of the sweet

potato industry.
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Table 1 Factor and level code of response surface test

SIS ALLE MR IO BLL N} CHE I ]
(mL/100 g) (g/100 g) (min)
-1 35 16 6
0 40 18 8
1 45 20 10
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Table 2 Sensory evaluation standard of sweet potato leaf jelly
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Table 3  Effect of sodium carbonate concentration on sensory and texture characteristics of sweet potato leaf jelly

BRBREAIR I (2/100 mL) BE I (4)) FRE(N) AR S JBERTE MEL g1 IR (g-mm)
0.00 57.38+2.56" 6.50+0.11¢ 0.89+0.01° 5.85+0.08" 5.78+0.10¢ 33.75+0.5¢ 26.10£1.58°
0.10 76.50+£2.27¢ 4.65+0.12° 0.93+0.00¢ 6.21+0.14° 4.32+0.08" 26.87+0.59" 34.53+1.40
0.20 87.75+3.85¢ 5.43+0.05" 0.93+0.01° 6.35+0.06" 5.20+0.11° 31.93+0.68° 39.30+1.69°
0.30 76.63+3.93° 5.70+0.11° 0.910.00° 6.18+0.12% 5.03£0.05" 31.46+0.98° 35.64+1.93°
0.40 60.87+3.68" 4.65+0.16* 0.93+0.01¢ 6.07+0.11° 4.33+0.19* 26.76+1.40° 27.1242.63"

TE: A — S8 R PR AR R A9 7R B3 R 22 57 (P<0.05); K4~K 7T



%44 5 18

TN 2 O VATITR S AL /e 5T S S e 279 -

K4 FARPEAS IR LD 0 B S

Table 4 Effect of white granulated sugar amount on sensory and texture characteristics of sweet potato leaf jelly

HHE (/100 g) BREVE(4)) fHRE(N) MR iten RSP NELE P BERCRE (g-mm)
0 58.00+3.78° 4.07+0.15% 0.94+0.01° 5.51£0.10° 3.83+0.15" 21.061.11° 22.34£1.56
1 89.75+3.28¢ 6.38+0.16° 0.93+0.01* 6.01£0.30° 5.82+0.26° 35.74+2.01¢ 35.24+1.64°
2 79.38+4.00° 5.53+0.14° 0.9240.00% 5.88+0.11° 5.08+0.12°¢ 29.66%0.74° 33.77+1.24°
3 72.25+2.38" 4.82+0.12° 0.91+0.02° 5.81+0.19° 4.45+0.12° 24.57+0.85" 27.97+1.24°
4 57.88+5.41° 4.80+0.11° 0.9120.04* 5.59+0.13% 4.43+0.27° 25.91+1.74° 25.77+3.24°
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Table 5 Effect of amount of sweet potato leaf extract on sensory and texture characteristics of sweet potato leaf jelly

FEIOH (mL/100 g) BE W5 (4)) TEHE(N) AR S JBERTE NELAEE EEIRR I (g'mm)
25 55.25+4.77° 4.78+0.10° 0.93+0.01° 5.45+0.06" 4.40+0.11° 24.1240.57 25.03+1.61°
30 65.38+8.23° 4.93+0.14° 0.92+0.01° 5.78+0.06° 4.42+0.10° 26.23+0.85° 27.22+2.93°
35 76.38+7.07° 4.70+0.11° 0.93+0.01° 5.84+0.09° 4.5240.15" 25.33+0.71° 26.73+1.14°
40 90.13+4.36¢ 6.77+0.11¢ 0.91+0.00° 6.05+0.05¢ 6.13+0.05" 37.18+0.64¢ 34.67+0.81°
45 77.25+2.66° 4.77+0.08" 0.93+0.01° 5.80+0.06° 4.40£0.11° 25.73+0.59™ 26.13+2.35°
6 LTETER TN X LT Ok S T AR
Table 6 Effect of amount of sweet potato starch on sensory and texture characteristics of sweet potato leaf jelly
VEH (/100 g) BE (41 TERE(N) AR A g3 NELAEPE HETR B (g-mm)
14 57.38+5.18° 3.28+0.10° 0.93+0.01* 4.98+0.14° 3.05+£0.10° 15.194+0.74° 16.99+1.39°
16 78.13+3.48° 3.52+0.13° 0.93+0.01° 5.07+0.10° 3.30£0.13" 16.68+0.89° 18.67+1.10°
18 82.13+2.80° 4.87+0.05° 0.92+0.02° 6.30+0.06" 4.48+0.16° 28.28+0.88¢ 28.45+1.29°
20 80.88+6.40° 5.15+0.20¢ 0.93+0.03* 6.40+0.10° 4.77+0.35¢ 30.59+2.22¢ 29.02+2.89°
22 60.13+7.68" 9.02+0.12¢ 0.93+0.01* 6.98+0.04° 8.35+0.14° 58.48+0.87° 69.61+£2.49°
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Table 7 Effect of steaming time on sensory and texture characteristics of sweet potato leaf jelly
A 1] (min) REES(53) TR (N) AR HhpE JRER P MEL g1 BRI (g-mm)
4 52.63+3.70° 5.03+0.15° 0.92+0.01° 5.93+0.07* 4.67+0.16" 29.23+0.93% 33.05+065%
6 75.634+4.50° 5.10+0.19* 0.93+0.01° 6.26+0.07° 4.77+0.14° 30.47+1.24° 34.67+0.81°
8 89.13+3.94° 5.15+0.16* 0.93+0.01° 6.37+0.11¢ 4.7240.20° 28.09+1.38* 31.03+0.38°
10 79.50+4.54° 7.22+0.12° 0.89+0.03* 6.10+0.05° 6.45+0.27° 39.30+1.46° 47.7142.43°
12 59.25+6.16" 7.25+0.05° 0.910.02° 6.01+0.03" 6.62+0.12° 39.72+0.73¢ 60.98+3.20°
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Table 8 Correlation coefficient between sensory score and
texture characteristics

B RN WM RN

=gzt

Spearman
LEESEE T
TE: **FIRTEP<0.0 KT EAFTEN I 52 57

MHIEEME  BERCRE

02517 -0.020 0.444™ 02537 02717 0326
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255, W 9, RJH Design expert 8.0.6 X} 9 Pg

9 WANL Iy R
Table 9 Response surface test plan and results
SN S
PRas)
A B C YIUSEE T e
1 -1 -1 0 5.44 5.38
2 1 -1 0 4.80 4.84
3 -1 1 0 5.36 5.34
4 1 1 0 5.80 5.88
5 -1 0 -1 5.31 5.32
6 1 0 -1 5.34 5.32
7 -1 0 1 5.15 5.11
8 1 0 1 5.06 5.11
9 0 -1 -1 5.07 5.09
10 0 1 -1 5.23 5.22
11 0 -1 1 4.49 4.52
12 0 1 1 5.42 5.39
13 0 0 0 6.11 6.11
14 0 0 0 6.12 6.11
15 0 0 0 6.03 6.11
16 0 0 0 6.03 6.11
17 0 0 0 6.25 6.11

BTG53, 45 20 RASR: Sy i) 57 B i) [T U 53 A 4
B 10, 1SEET R

Y =6.11-0.033A+0.25B—0.10C + 0.27AB + 0.19BC-

0.30A2—0.46B - 0.60C*
X (D

AL, A FAESR 81.93, B Wk [EIH )7
P EAT 2w PO, AR S B 4 TR 1R i 2
2 (P<0.01), RAUTFAS i3 (P=0.8502>0.05), 15iHH
2 [ENTASIRA G Ay, FZ ARSI T HH 2T 25Ty
EOLBL )y M T2 HORESCn] F 7 i Xt —
WKIBU) FABESEAT FReAs 21 = PR 28 X st 1 5 i Iy
“A: B>C>A., —IXI B, C, 32 H.I1 AB, BC, _IKIil
A? B C* XPLL O s R A SE MR ) 25 (P<0.01);
—RIW A, ZZHIN AC %212 MmOl sk 4 0 g 25
SN, BLE 2B R? A 0.9785(FF1E)S 0.9795) .

F 10 [IEAHrEs

Table 10 Regression analysis results

KR P AmE ¥Jr P PfE M
TR 4.09 9 045 8193  <0.0001 o
A 8.45E-03 1 001 152 02571
B 0.51 1 051  90.98  <0.0001 o
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Fig.1 Influence of interaction between factors on the elasticity

of sweet potato leaf jelly
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Table 11 Validation results optimal formula and
process parameters
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