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Effects of Spinach Powder on Gelatinization of Taro Powder and
Rheological and Sensory Properties of Spinach and Taro Puree

CHEN Hongpu'?, WANG Xiao'?, ZHENG Hongli'?, ZHANG Yan"*"

(1.College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China;
2. National Engineering Research Centre for Fruit and Vegetable Processing, Beijing 100083, China)

Abstract: Due to a lack of vegetable supplements in traditional infant foods, a spinach and taro puree were made to solve
this problem. Effects of spinach powder addition on gelatinization of taro powder, as well as on rheological and sensory
properties of spinach and taro puree when the amount of taro powder added was 5, 10 and 15 g/100 mL were investigated.
The results showed that the addition of spinach powder reduced the peak viscosity, trough viscosity and final viscosity of
taro powder, improved the stability of taro powder paste during high temperature processing, and inhibited the
retrogradation of starch. The addition of spinach powder increased the storage modulus (G') and apparent viscosity of
Spinach and Taro Puree. The sensory evaluation results showed that the addition of spinach powder improved the stirring
resistance, retention and thickness of spinach and taro puree, and reduced its fluidity. Rheological properties showed the
strongest positive correlation with spoon stirring resistance and the strongest negative correlation with fluidity in mouth.
The rheological properties of spinach and taro puree with 10 g/100 mL of taro powder could meet the requirements of fruit
and vegetable puree for infants. When developing the spinach and taro puree, the target sensory properties could be
achieved by increasing the spinach content, and it would help infants consume the appropriate amount of dietary fiber.
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Table 1 Ratio design of spinach powder and taro powder
e ke F5H (/100 mL) WA (2/100 mL)

A 5 0

B 5 0.5

C 5 1

D 5 1.5

E 10 0

F 10 1

G 10 2

H 10 3

1 15 0

J 15 1.5

K 15 3

L 15 4.5
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Table 2 Sensory evaluation standard of spinach and taro puree™
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Table 3  Effect of spinach powder addition on the gelatinization properties of taro powders

S AN (%) IR ZE R (mPas) BEFE (mPa-s) HAfE{E (mPa-s) A F R (mPas) [A] 4= (mPa-s) V(B IS 8] (min)
0 2194.0+113.5% 1536.3449.5° 657.67+64.5* 2131.0+83.1° 594.67+33.6° 5.07+0.1°
1 1874.7+14.0° 1339.3+18.3" 535.33+11.8" 1814.0£25.9 474.6+7.6° 5.15£0.1°
2 1544.0+55.5¢ 1105.7435.4° 438.33+22.0° 1445.04+50.5¢ 339.3+16.2° 5.20+0.1°
3 1346.3+18.5¢ 978.7+13.2¢ 367.67+11.2° 1272.3+20.1¢ 293.749.7° 5.16+0.1°

AN RVINE SRR 3 25 5, P<0.05,



WRELTH , %8 BSRMIX SR ARSI S R R PEA5 e - 101 -

o543 35 4 223
@40 e g gmL A a 18 —=— 0 /100 mL 35328
—= 0.5 g/mLURAD s ——0.5 ¢/100 mL 3k
304 —A 1.0 g/mLuses _ —— 1.0 /100 mL 32K
g - 15 gmLBESRH Z 12 —~— 1.5 2/100 mL ¥ 5k
= &
i =
i 20 %
=2 W&
qm =
= %
10
0 ' ) ! T
B (H2) Y YIHE (1/5)
b 7007 —® 0 g/mL LK N
—o— | g/mLEHy b 450 —=— 0 /100 mL FH3EH
6001 a2 gmLibh) 400 ~e— 1 /100 mL FHH)
< s00{ Y 3 ¢/mLiSEE) 350 —a—2 /100 mL FHEEH
= 400 § 300 —v—3 /100 mL A5
e £
E 200 m 250
& & 200
= 200 Eﬂ 150
100 100
0 50
0.1 1 10 00-1 1. *
B (Hz . o
* (Hz) YIS (1/5)
¢ 2100 —a— (0 o/mL 7 4‘-‘,—.,)} | )
—— 1.% g/mﬁﬁﬁé‘%ﬁ (c) 1400 —=—( g/100 mL 3K}
1800 1 —a— 3.0 g/mLIEZEHS 1200 —e— 1.5 g/100 mL 345}
= —v— 4.5 g/mLH —a—3.0 /100 mL F3EH)
< 1300 Z 1000 —v—4.5 g/100 mL JE3EH
1 g
1200 o 00
39 i
b & 600
= 900 =
#® 400
o 200
0.1 1 10 0+ :
B (Hz) 0.1 1 10
SIIE A (1/5)

P SRR RN 3SR e et A (5 1)
Fig.1 Effect of spinach powder addition on storage modulus of
spinach and taro puree
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Fig.2 Effect of spinach powder addition on apparent viscosity
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Table 4 Comparison of storage modulus and apparent viscosity between spinach taro puree and commercial fruit and vegetable puree

W WAL PR SRR E)  ERFERGSF)  ERERGESG) ERFERGSH)
T RERL R (Pa) 38.1547.41  322.19+30.04  3386.0+56.30 164.37+17.08 194.93+18.80 406.21+48.38 479.514£36.57
FKEEE (Pass)  6.65+0.20 12.84+0.34 90.87+4.37 26.79+6.71 38.85+3.55 50.00+3.47 72.48+2.36

i FE, F. G, HRGHESERRINE 7080, 1, 2, 3 g/100 mL, =3 #3444 10 ¢/100 mL.
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Fig.4 Oral sensory evaluation of spinach and taro puree
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Fig.5 Sensory evaluation of spinach and taro puree after
swallowing
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Table 5 Correlation analysis between sensory evaluation and rheological measurement of Spinach and Taro Puree

HshtE(H) B shpH 1 (AJHEEE) st (DR T shipH 1 (EHEEE) i EA Ik PR
fRER -0.9840" 0.9881" -0.9866" 0.9846" 09751 0.9773"
B -0.9835" 0.9902" -0.9888" 0.9812" 0.9713" 0.9745™

e e R B ] S AR A OE, P<0.01,
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