MR EmE Modern Food Science and Technology 2021, Vol.37, No.9

A ERFIFBEREM A 1Em BRI

RRE, BR, HRE, HH
(edmmIXFRLAZEIALFR, A M 510640)

WE: FRFRANABEAA R, REXSFHS, PEPaT LATHE, Ak, ZARLSCEINFTREDE
HRBE TN B R IR H A FIKIT T F/RIX (xanthan gum, Xan). NARJR (guar gum, Guar) 0 KEZH (modified
cassava starch, Cas) 3 HFRAN LB OKEEAR, 4R EF: Xan. Guar #= Cas $AERIWEN S A 02%. 0.4%F= 4%,
HiRAn 0.4% Guar 69 B0 R (94.00); ERERMET, S4B RN 848 5 FRAH R aGAWRE T KL Bomis e it
Fab e T (p<0.05); AR R A MBI R, L4, 0.2% Xan 125845 KE I 16.68%, ™ 0.4% Guar 5545
BIR3E m 2.47%; 0.2% Xan F8445 Z A & 89 AILE & o F A AL E E o AR £ 1.38%F2 0.07 mm?, @ 0.4% Guar A% 55
B3 £ 24.26%F 0.50 mm?; AR A Hbfi%—%f%/i\%}}i*%éﬁ)ﬁ#@%'i 4, 0.4% Guar 1& & #6958 5 B F K E 695.78
g, SAERRA M TE SRR LALNAE . B B, SR RRAR L NN T XK ELRERR. SIRER
A A FARS M B AL TR KRR AH

EEHE: FRAD, A4 RBAR

X EES: 1673-9078(2021)09-193-199 DOI: 10.13982/j.mfst.1673-9078.2021.9.0072

Effects of Different Modifiers on the Quality of Highland Barley

Steamed Sponge Cakes

RAO Chen-lu, CHEN Ling, ZHANG Cheng-zhi, ZHENG Bo"
(School of Food Science and Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: Traditional highland barley steamed sponge cakes contain the shortcomings of rough texture and high hardness, which
seriously affect their sensory characteristics. In this study, therefore, the established sensory evaluation system of highland barley
steamed sponge cake combined with modern analysis techniques were used to study the improvement effects of three modifiers, xanthan
gum (Xan), guar gum (Guar), and modified tapioca starch (Cas), on the quality of highland barley steamed sponge cakes. The results
showed that the optimal additive amount of Xan, Guar, and Cas were 0.2%, 0.4%, and 4%, respectively, and highland barley steamed
sponge cake improved with 0.4% of Guar had the highest sensory score (94.00). The starting gelatinization temperature of the highland
barley flour slurry was significantly increased, while the stability of hot paste and cold paste was reduced (p<0.05), because of the
addition of these three modifiers. Furthermore, all three modifiers could increase the water holding capacity of the slurry. Among them,
the content of strongly bound water of the highland barley flour slurry was increased by 16.68% after introducing Xan, while the content
of weakly bound water was increased by 2.47% after introducing Guar. The stomatal surface fraction and stomatal density of the
highland barley steamed sponge cake by adding 0.2% of Xan were reduced to 1.38% and 0.07 mm™, respectively, while those of the
highland barley steamed sponge cake by adding 0.4% of Guar could be increased to 24.26% and 0.50 mm?, respectively. Also, the
texture characteristics of the highland barley steamed sponge cake were improved by the three modifiers. Among them, the hardness of
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the highland barley steamed sponge cake could be reduced to 695.78 g by adding 0.4% of Guar. All three modifiers could improve the sensory
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quality of the highland barley steamed sponge cakes by reducing the hardness, adhesiveness, stringiness, chewiness and enhancing the resilience.
The results can provide a theoretical reference for the quality improvement of the highland barley steamed sponge cakes.
Key words: highland barley flour; steamed sponge cake; quality
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Table 1 The effect of three kinds of modifiers with different additions on the sensory quality of highland barley steamed sponge cake
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control
0.1% Xan
0.2% Xan
0.3% Xan
0.4% Xan
0.5% Xan
0.1% Guar
0.2% Guar
0.3% Guar
0.4% Guar
0.5% Guar
2% Cas
4% Cas
6% Cas
8% Cas
10% Cas

13.56+2.01°"
15.75+0.00>
16.63+1.92%
17.06+2.20°
16.63+2.59%
13.56+2.01°
13.56+2.01°"
20.56+1.27"
18.81+2.39®
19.2542.26®
17.9442.45%
12.69+2.08°
15.311.05%
14.88+1.44%
14.44+1.70%
14.00+1.89°

10.00+1.58%
11.3342.38"
12.67+2.38%
9.33+1.81°
10.00+1.78%
10.00+1.58%
12.67+1.98%
15.67+0.97°
14.00+1.87°
14.67+1.72%
13.67+1.87%
9.33+1.54°
13.00+1.68™
11.33+1.10™
11.00£1.30
11.33+1.85%

10.31+1.22%
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13.75+1.61%
10.94+0.75%
10.63+1.03%
10.001.99%
12.19+1.57%
10.63+1.03%
13.75+1.61%
15.0020.00°
10.94+0.75%
10.00£1.35%
11.88+1.37*
13.13+2.06™
13.75+1.89®
11.88+1.37™

9.33+1.26°
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13.42+1.16°
12.2542.05°
13.13+1.37°
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12.83+1.51°
12.54+1.59°
13.42+1.16°
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9.63+1.14°
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11.25¢1.17*
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6.940.99
6.75%1.13%¢
6.19+0.73¢
6.19+0.73¢
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Table 2 Effect of three kinds of modifiers on gelatinization properties of highland barley steamed sponge cake

7Ks Tas (250 ms~1000 ms) Fw H Bk,

R E MR ESC  BWAEEM/BU  ABAEEMWBU  BAME/BU  BIKM/BU  BILH/ABU
control  52.40+0.36° 62.00£2.50° 52.00£1.40°  60.00+2.50°  256.00+4.00°  316.00+1.50°
02%Xan  64.60+0.60° 32.00+1.00° 45.00£1.90°  32.00£3.20°  240.00+0.60° 272.00+3.80°
0.4%Guar  60.60+0.60° 43.00+1.90° 41.00£1.90°  43.0042.60°  305.00+4.40°  348.00+7.00°
4%Cas  56.60+£0.50° 17.00+1.70¢ 31.00£1.50¢  73.00+3.10°  201.00+2.20%  128.00+5.307

* 3 ZMRFAMERERRAD DR RO

Table 3 Moisture distribution of highland barley flour slurry under three kinds of modifiers addition

g T2 #6304 18] /ms AAxHEE AR/ Y
T2 1 T22 T23 A2 1 A22 A23
control 7.0740.02°  81.00+2.02°  517.82+4.84 10.8540.14  87.19£0.17°  1.97+0.04
02%Xan  3.93+0.04°  49.42+034%  628.35+6.62 12.66+0.18*  87.19+0.19°  0.15+0.00
04%Guar  4.08+0.09°  46.77+0.71° - 10.6640.17°  89.34+0.18" -
4%Cas 4.14+0.03°  51.87+1.52° - 11.05£0.19°  88.95+0.21° -

B2 3 04, =M RAESREAE— e FE R ERRAIC
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Fig.1 T2 relaxation curve of highland barley flour slurry under
three kinds of modifiers addition
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Fig.2 Sectional drawing of highland barley steamed sponge
cake under three kinds of modifiers addition
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Table 4 Stomata distribution of highland barley steamed sponge cake section under three kinds of modifiers addition

7 H AIASA  AALEHER/(mY)  AIARESEY%  AIFAEE/(mm?)
control  214.33+5.51° 0.41+0.05° 9.85+1.24° 0.24+0.01°
02%Xan  62.00+7.00° 0.20+0.02° 1.38+0.33¢ 0.07+0.01¢
0.4%Guar  449.00+24.02° 0.4940.05° 24.26+1.55" 0.50+0.03"
4%Cas  178.67+4.51° 0.62+0.07° 12.33+1.42° 0.2020.01°

x5 =M RAIXEREM LA RSN

Table 5 The effect of three kinds of modifiers on texture of highland barley steamed sponge cake

A g FEE 1 /(gs) BBt A= Ea =57
control  2512.62495.25%  -275.40+20.79°  0.84+0.02°  1380.74+75.81*  0.12+0.01°
02%Xan  1532.37+79.08°  -105.96+22.23"  0.78+0.04  367.65+£56.77°  0.29+0.05"
04%Guar  695.78+113.65°  -111.01+4.06°  0.71+0.04°  309.32+£34.62°  0.23+0.01°
4%Cas  2353.34435.61° -157.66+18.98"  0.82+0.07°  721.35+62.28"  0.22+0.02°

* 6 EREMEIEN R SEEIES R Pear son FHXMRINEER
Table 6 The Pearson correlation inspection result between each texture variable and sensory score of highland barley steamed sponge

cake
A R P ZEHE A E g 2]
. Pearson #8 5% 1 -0.662%* -0.613* -0.597* -0.648** 0.287
REITS N
S M 0.005 0.012 0.015 0.007 0.280

Eoh MXMBEE (p<0.05); ** MXHHEE (p<0.01).
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(p>0.05). BIHHIINTY, FEFRRARAAERT R VY
PR Z T, FARE DU HIEE 55 PR A AORE R IR
JREMIR,  HAEAH ST E R AL S A A e VS
BN, BERZ. MHWEVE. SRPERIRGI I pEE N, FRR
SR R PP o

3 Zhig

Z¢ FFrid, Xan. Guar. Cas YR80 & CEH M 4E
M REEREE S, H Xan. Guar. Cas % H &
ISR 0.2%- 0.4% 4% . FoHt, ¥ 0.4% Guar
B ER A AR IR it B, P mis 94.00
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B s EE DL T R i T 2Ok e
FUBE S, T AARRE AR T RS R A 2
PRI T SRR TGS A 5% e, 0.2% Xan
0.4% Guar W] L2 G AR A0 AORR I B A Re

EAFVERENE, Guar FHIRAKERE B RE )RR 5

HME G R iR %2 695.78 g, 1M Xan Al
RAEMIEE ST ZFE K 2.4 5. 0.2% Xan GEH T
B4 AORE D) TR S FLIR T 40 2 RS FLAR 3 FE 2 s
/NZE 1.38%A10.07 mm™, T 0.4% Guar BEME ARERTS
LI 7 2 AN S A LB B s in & 24.26%F1 0.50
mm?, WER FE, “HWIREEE N R NS
FLEER, {H 0.2% Xan A& BT B 2 08>S FLH AN
SETTHIAR ) 75 2 A P S 544 S N2 5, 1717 0.4% Guar
PSSt RTE S N RN P NN IR SO NTE A s
KL P BRSE R AA T 50 o 4% Cas E DL B 7 SR
THERE KEERRRAME, LR AL E
HADS R AR A . 28R G 5 R Ak AR R
TR LT, REEZEME R, NERSR AR KA
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