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Optimization of the Formulation and Process of Sweet Potato Leaf
Jelly by Response Surface Methodology

GAO Xueli', GU Qiangian', LI Guanghui', WANG Yonghui', HE Shenghua',
HUANG Jihong'?, GUO Weiyun"’

(1.Food and Pharmacy College, Xuchang University, Xuchang 461000, China;
2.College of Agriculture, Henan University, Zhengzhou 450000, China)

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

1.2.4 TFFELR
1.2.4.1 JFikgRetE S5 E8 R0 Tk s vk
FFHEA T 20K, B £ Ok 1 BT R S BT 7
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3 44, BEH 2 Xz i TR E P
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Table 2 Sensory evaluation standard of sweet potato leaf jelly
PSR H VS b 1453 (43)
AU B RINEEANE 25~20
HEVRE(2553) LWL DR RIS AR 19~15

HBURFYS) RS, - EATE 14~0

SR TEIM G 25~20

LSRR (2553) b 3 TN R ] 19~15
APEERCR L T MR 14~0

BTSSR 25~20

g (2541) R B AR 19~15
TCEE . MR R 14~0

BEMRE TR O A LIRS 25~20

R (254%) VERRAT | 2L S BOR SRR 19~15
BERAIE , NS 14~0

1.3 #iEAIE
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v RS P9 SRRSO Bt A 1 4 FH e 1 ARV AN R,
2 BATRTR ENS I BT oKy PN R M S AN B e . AF
TR, FELT PR B 5 PR AR IR AN, X210
BB B E R, I BAA T g 3Ry
PRI L 5 BRI AT 1) T A0 B A 5 I 11 8 A 1 ),
BEAR K PR S, U INGE R 1) RUT, AR RS & f o
B S AT, ARTREN I IN AT ER 43T i B HE R
S, SRR S 0.20 g/100 mL B, 3E
B AT A ITE A EE AR SR S5 A T O RS, FRIK
TR R RE | SUPE | SR RS uE B AE AR AR 00 R L Tt
(P<0.05), BAIHHES R FH M N TR S A TR IR M X s 4
IR BERE | FhEE I SEMRACR I SRAS T I A5l
LA AR AT L, RIREAH A 0.20 ¢/100 mL B,
JITASET S OB PR 27 b TR o
2.1.2 HRMPPHISInE LT = moly R AN
2¢ 4 AN, PIAPPE G R X 20 B - Oy B BT Y
A RS UAb ey N A AN T = R RS P N ) e
1 g/100 g B, 2T 2t OBy SRS b, 8385, S
BELT, ARSEIG I B T AL, T SRS T, 25X
RENE AU 72— P SRS s TREHH I A X 3y

3 DRIRENT AR FE R L1 Tk it 5 FR 5200

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°

FATE N S R e P A B | ik | SRR it i 25 LA
I35 (P<0.05) 52U, ELAAR SR 30 A [l 25 AR 4
A TR RE | s | ROR A L PRV | BREARSDREE AE
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TR E PESY . 33E | IR E R e TS R
B, G RE | NELERAE | R RS SR S B U YR AR kA
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T WL Az 0 L3R, SEM FH IR R, TR G A iy
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FERIFE o (HJ, DR IR E PRSI AR s A S 21
TEAY AR S BE IEAHSE, T Sk KN, HAELr s
TEMYFHESR 18 g/100 g Bk E, SLRHRIFSRILT
I HOYEH 24 5], BERRIR, OB SR A Ay, TR
BEIE T, T S g . it LA AT el e,
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UFER (B PE Ak

2.1.5 ZEHI AL O SRS I AR
TIFSE 30, T O A i B M SR By T
SR, RS 7 RTAN, B ZE B R Rgn, £1rsgnt
TR IR IR B PP RN S B S HE e va s N R 32,
MR A A 8 min A, FTASLT 28 TRy B (0 R 4%,
JHb 5], HAA B A LT R, R ey i s
ISR, BURBYIORERE | ROk . EIER R SR
B SRR TR T e e, FEHHZE I TR] A9 B REAS (L f
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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
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Table 10 Regression analysis results
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Fig.1 Influence of interaction between factors on the elasticity

of sweet potato leaf jelly

PR BN 40.37 mL/100 g, FEM B INE N
18.57 g/100 g, ZE A [E] A 7.92 min, US4 5P A
6.14. % RESZBRATEAVENE, Y el I T 52800
PR LT PR BGR AN 40 mL/100 g, FERYES N
T 19 ¢/100 g, ZEHITE] 2 8 min,

2.2.4 EARSEEGUEAE  hP 11 nlAEL DUrESy
mi N AEAS B HC 7 S TS8O 2135 R BOR TS
A 40 mL/100 g, JEM BN 19 g/100 g, 251l
BFR] A 8 min, £8 BT AA{SCI 28 55 ol 6.19, 5 FHIAE
TG 24255, R AR RIAS B 2T s e e 2

F 11 EBMETT B T ESHEIESS
Table 11 Validation results optimal formula and
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