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Effect of Addition of Ultrafine Powder of Artichoke on Dough Properties and Steamed Bread Quality
ZHANG Yu-shuang', LI Jing—ming®, NI Yuan-ying*, ZHANG Xing', CHENG Ji-wang',
BO Jia—yu', ZHANG Xiao—xu*"
(1. College of Food Engineering and Biotechnology, Tianjin University of Science and Technology, Tianjin
300457, China;2. College of Food Science and Nutritional Engineering, China Agriculture University,
Beijing 100083, China)

Abstract: The aim of this study was to explore the effect of adding ultrafine powder of artichoke (UPA) into
wheat flour on farinograph characteristic, dough properties and steamed bread quality. These indices were
determined by farinograph, rapid viscosity analyzer, differential calorimeter, texture profile analyzer and
sensory evaluation. The results revealed that adding UPA could reduce the dough stability time, increase the
degree of dough softening and significantly improve the pasting and aging properties of the mixed powder. The
hardness and chewiness of UPA steamed bread products were significantly higher than those of control samples,
while the recovery and adhesion were slightly lower. The results of sensory evaluation showed that the addition of
UPA could cause perceived sensory changes of steamed bread. Addition of 2% UPA, the sensory score was the
highest, especially the elasticity and internal pore structure.
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Table 1 The sensory quality evaluation standard of steamed bread
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Table 2 The determination results of farinograph characteristic

of mixed flour

JERGETRl, FasE iRl

EAEAN

b WK 219 i . SLE/FU
CK 63.20£0.28" 3.75+£0.07*  7.30+0.99"  83.90+3.96"
UPAys  60.00£4.24"  3.30+0.14*  5.55£0.35" 123.65+12.76"
UPA,, 58.10£2.12" 3.40+0.28" 5.10+£0.28"  130.85+7.57*
UPA,, 67.80£0.28" 3.60+0.00" 5.25+0.07"  141.80+5.09"
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Table 3 The determination results of pasting characteristic of mixed flour

R/ AL R AHERILRE AR i {E Il A= {6 ML EE/C
CK 1164.00+16.97" 606.5020.51" 1285.00+2.01° 557.50+3.54° 678.50+20.51" 86.380.04"
UPAs 1235.50+38.89" 688.50+14.85" 1345.50+48.79" 547.00+24.04" 657.50+33.94" 86.780.67"
UPA, 1224.00+9.90" 689.00+21.21° 1407.50+92.63" 535.00+31.11° 668.500. 71" 87.25+0.00"
UPAy 1162.00+4.24" 702.50+6.36" 1265.00+2.83" 459.50+2.12" 562.50+3.54" 89.28+0.53"
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Table 4 The determination results of thermodynamic

characteristic of mixed flour

RA/N  HEEAH/ EIGRE WEERE ZORERE
Ei) (Jlg) C °C 50
CK  -4.9320.15" 59.79:0.00" 64.92+0.11° 70.99+0.22*
UPAys  -5.06£0.06"  59.80+0.22"  65.17+0.23" 71.02+0.37*

UPA,, -4.81£0.13" 60.05£0.02" 65.35£0.01" 71.41+0.22*

UPA,,  -4.70+0.02*  60.34+0.04*  65.62+0.12*  71.72+0.30°

T : APV 5B 2R 22 5 35 (P<0.05 ) o

BRI 7K G, 5 0 3 Wb A T A4 25 B 7K 3 B AR, 2 T
FEAR T SR B AL R B, fif A B AR5 7 1) i i
OB SR 0%~2.0%30 BN, /N2 Fy AR B Tt
WA TR 2 RN 2% L 305 B A T i v, 10 U gl 18 5y
FIIMA R Ak 43 R A 23— TRl A A AR ) K
T/NEER oA EAE I 4 TR # A BRI
i 52V, TR 5 0 m s i 8 TR0 % e v I, A
A RETF WAL /N Ry i A E e s, X 5
AR YR R A 2 o — 3

2.4 SPIEEETEON 1 VS T 68 Sk AR R 1) 52 e

18 Sk A R A o L2 5
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Table 5 The determination results of texture characteristic of steamed bread

RN A BE/N S R NEL 1§ 12 /m) I 52 7k
CK 12.70+0.04 0.95£0.01° 0.81+0.01 95.0+1.76 0.43£0.01°
UPAs 23.630.38" 0.940.01° 0.79+0.01* 177.87+7.94" 0.39+0.03*
UPA, 27.57+0.98° 0.930.01° 0.77+0.01" 202.76x16.07* 0.36+0.03"
UPAy 19.48+0.10° 0.95:0.01° 0.77+0.01" 137.40+2.55° 0.35+0.01°

T : RS/ INE PRI R 225 .35 (P<0.05)

HI28 5 AT, 3 Ik X AN o e g Ry 12 Sk 1 J
FREE AT 0T 22 B, TR A5 00 A5 A 18 S T 3 L g
JE R R 08 Sk B2 T 5 (P<0.05) , ] 52 1 T sk SR v
RAAR S S5, T e Jy T TG d 2 22 (P>0.05) o

U TR G T R S Wi e g R T R R R 1) 2 T
FIEE AR5 5 1Y) S /K S P 5 T 2R B LR A1 18
A8 S RN A P Tt . IR Z o
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[i] —SS— A Ak, fo T A e B O 55 L 8 R MR Il A A
JITREAIR,

2.5 SHEEETEBON I ISk AR i

T3k HL AP IR I 2 LR 6,
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Table 6 The determination results of ratio characteristic
of steamed bread

RGN 25/ (mL/g) FrKE/(g/100 g)
CK 2.18+0.01* 12.60+0.07*
UPAO.5 1.69+0.01° 12.76+0.18*
UPA1.0 1.61+0.03* 12.65+0.09*
UPA2.0 1.84+0.04 12.81+0.03*

U [FIG/ING P AR ] 605 22 5 53 (P<0.05)
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Fig.1 The effect of artichoke ultrafine powder addition on sensory

quality of wheat flour steamed bread
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Fig.2 The internal structure diagram of artichoke ultrafine powder steamed bread
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