MREmBE Modern Food Science and Technology 2024, Vol.40, No.12

WINPT EM B E SRR &Hlﬂ 4

KouiE', R, B, BB, BENE
(1w K¥F2TAFE T/RFR, W R 650065)(2.@11Iiukk%zﬁ%1£%rf;%, wnl;sk;:grs 611130)
THE . ZXR T A Ft @) o s BT B4 a0 mh . KA F i R R AR Sk BT R E A,
R AR EHAFH (0%, 1%, 2%. 3%. 4%. 5%) sPi& k@ E. . R#fm gf% e Rem, sHE A
FiMy. At RAFRBRETHEEGF AR T EE. A, RMRREHRGHA. AR, hFHRRENHK
K 2% B, HAFAE k. mAF U T A SRR, AT @ S AR e AT AL, A"i)ﬂ&?”"éﬁ 2% 4941
FRreaig k. T A4, *TA2E BRI AL A 2R ] 41,55, 31.01. 33.22 mg/g, A NO, 497 R4e A 5]k 5|
37.93%. 41.33%. 25.95%, xPFA&F X4kt H 5 514%) 128.00. 133.33. 122.67 mmol/g, ﬁﬂkbfﬁééﬂiﬁjiﬁﬁ%,
T, Frk . 3T ARER AN BRI A8 ) 5 T A AR LB R G A FTIRSE. BRI F T R E R @A e 42
R Y V] ﬁ"a%‘ri, B 45 R A AT FA 6 T AR AR A 8 4] 2 6 B SR T A7 69 8
FRIE): AT Fo0; Tl e A BB ThRedadE
MEHE: 1673-9078(2024)12-271-280 DOI: 10.13982/j.mfst.1673-9078.2024.12.1531

Quality and Functional Properties of Flour Products Fortified with

Bamboo Shoot Powder

ZHANG Zhenwei', JIANG Jing', XIE Yue’, ZENG Li', JIA Lirong"

(1. College of Biomass Science and Engineering, Sichuan University, Chengdu 650065, China)
(2. College of Veterinary Medicine, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: This study investigated the effects of bamboo shoot powder on the quality and functional properties of
flour products including steamed buns, noodles, and biscuits. The products were prepared from wheat flour fortified with
varying mass fractions of bamboo shoot powder (0%, 1%, 2%, 3%, 4%, 5%). Steamed buns were used to clarify the effects
of the mass fraction of bamboo shoot powder on the whiteness, specific volume, texture, and sensory properties, while
noodles were evaluated to determine the effects of the mass fraction of bamboo shoot powder on the texture, stretching,
cooking, and sensory properties of noodles. Biscuits were used to determine the effects of the mass fraction of bamboo shoot
powder on the color, specific volume, texture, and sensory properties of biscuits. The results showed that the comprehensive
quality of steamed buns, noodles, and biscuits was the highest when the mass fraction of bamboo shoot powder was 2%.
For steamed buns, biscuits, and noodles made from wheat flour fortified with 2% bamboo shoot powder, the cholesterol
adsorption capacity reached 41.55, 31.01, and 33.22 mg/g, respectively; the NO, removal capacity reached 37.93%, 41.33%,
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and 25.95%, respectively; and the cation exchange capacity reached 128.00, 133.33, and 122.67 mmol/g, respectively,

showing significant improvements compared with the corresponding control groups. Furthermore, functional properties,

such as the water-holding capacity, oil-holding capacity, and sodium cholate adsorption capacity, also improved compared

to the corresponding control groups. In summary. fortification with an appropriate mass fraction of bamboo shoot powder

can significantly improve the quality and functional properties of flour products, potentially aiding the development and

utilization of bamboo shoot powder and nutritional enhancement of flour products.
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Table 1 Sensory evaluation criteria for bamboo shoots

steamed bread
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Table 2 Sensory evaluation criteria for bamboo shoot biscuits
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Table 3 Sensory evaluation criteria for bamboo shoot noodles
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Fig.1 Effect of mass fraction of bamboo shoot powder on

specific volume of steamed bread
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Table 4 Effect of mass fraction of bamboo shoot powder on texture characteristics of steamed bread

P TR A 4
A2 JE /g o MR Ji& £ wHL7 =g
0 3113.18£20531°  0.51£0.09° 0.87+0.02°  2708.56+198.66°  1375.42+114.42°  0.49+0.03"
1 3657.78 £491.72°  0.49%0.12°  0.87+0.01° 317578 £454.72°  1532.45+176.79®  0.52+0.03°
2 3942.86+9236°  048+0.06° 0.87+0.01° 3431.30+109.41®  1649.08+114.23°  0.52 +0.02°
3 4077.78 £401.73°  0.42+0.03*  0.89+0.01"  3636.93+377.66° 1535.05+244.36"  0.55+0.01°
4 4286.19+583.14°  038+0.16™  0.90*0.02° 3855.70+55584"  1418.75+174.61°  0.54+0.02°
5 442476 £83.07°  035%0.05° 0.88+0.01°  3989.61 +74.93 1402.04 £89.32*  0.57£0.03"

i R YRR FHATALEEEWRLER (P<0.05). T4AR.
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Table 5 Effect of mass fraction of bamboo shoot powder on texture and tensile characteristics of noodles
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0 379.73+12.39"  589.91 +37.29" 4043 £225"  75.88+587"  673.84 +37.42°
1 41371 £10.10°  833.02+3557°  33.49+145"  62.84+244" 558.13+24.14°
2 440.81 £17.21°  866.42+29.87°  30.79+0.97%  63.33+9.42° 513.17*16.10°
3 519.44£1527°  866.78 £44.39" 2928 £3.74™  46.06 £7.54"  487.99 +22.32°
4 545.16+26.74° 1104.61 £55.07° 27.52+0.95°  47.41+4.07° 458.62+15.88°
5 584.44+11.88" 1181.97+19.48° 26.53+227°  36.97+4.10° 442.13 +37.92°
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Fig.3 Effect of mass fraction of bamboo shoot powder on

texture characteristics of biscuit
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sensory component of steamed bread
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Table 6 Effect of mass fraction of bamboo shoot powder on
the color of biscuits

&5 & B
/% L* a* b*
0 7398 +1.67°  422+128  29.11+0.20
1 71.75+0.72°  5.07+027°  29.70 £0.12"
2 70.81 £2.34°  551+1.96°  29.78 £0.84™
3 7031+021° 5.64+037°  30.24+0.18
4 69.51£1.07°  6.70+0.36"  31.12£0.60"
5 68.10£0.39°  6.96%0.67° 31.65 £0.63°

F 7 MEMRESETEEZZFENT M
Table 7 Effect of mass fraction of bamboo shoot powder on
cooking characteristics of noodles

RES Bk ARABK VES &
% E /% /% & /% B

0 0.00°  6.49%0.01° 79.08£2.52° 0.38%0.02°

1 0.00°  6.56%0.06° 82.84+126“ 0.40=0.01°

2 0.00°  7.09%0.06° 84.48 £0.66™ 0.44 =0.00°

3 0.00°  7.55+0.18° 87.10+£0.07° 0.45+0.00"

4 400"  7.68+0.15° 88.25+0.64" 0.46+0.01"

5 400°  7.70+0.18° 90.56 £0.93" 0.48 £ 0.00"

26 MERFENTTEAEXEZFERN T W

7 TR o B ) O T 2% 728 B R R s i R 7
Frame AT 5k ot o0 HO K, TH SR I 2R A A R
W 7K e FITHT 37 1ok 55 350 0 AT 38 0, 247 8 o ot 20 4
1E 0%~2% I, W26 N 0.00%, W7 5 RAEAT 58
JREDERT 4% B 5 M N4 4.00%(P<0.05).
TH] 2% 1) 75 38 33 2 2 R T 32 b P38 0 7 S840 o 2 20
i 2% IR W (P<0.05), 77 &5 %1 2% I}

MZRBIVRFN 7.09%, THZHIEN 044, ZEERHK
J2 FH T TH] 2% AR P e b R 1 5 o 1 o 7 e IR 2 A
TNRASCET FH™. mAZREBREKR, WiHHE
M, TR ZE, TR RN T R S A
TERTERECE IS, nPRER I SIS, Eminsk
AR NN 2 T SR BRAR T A AR 1 LA AT
FEAG IR 28 25T A, A VERD 73 FUiE S, R R IV
P, ARG T2 MK R BETT 508 15
B HOG N IEER N, TR 5% B I B
{H 90.56%. X AT BES2 BT 77 58 1 R 4Rk i 5 3
KGR Gt N %6, fE—@ el i, mAuKkE
R, FLpiRy . APRIUERGT, SRR .
2.7 A ER T E E| & Tl R e

I IR SO E LR R Sk D AN T 2% 4 1 o)
s PP SERTY ) 0 AN O A R R A B 2%, MR S
AR SR E VR s . BTG, DA
IR 8 Sk YR FITH 26 02 FUOWRRA, 70 3l
SR RN BB BOR 2% B9 =R ) S A A
TR ThRERFPEIEAT UL, ST 50 LA IR o o
SYBCAN NS, =P ) D BRI B AR A L, S
I 2E UK 8 i WS INTE & 43 4 2% 77T K (1)1
ey THZRAGEE, R R [ B )RR e D 4 ik 2
41.55. 31.01. 33.22 mg/g, NO, K% K RE 110 ik
F] 37.93%. 41.33%. 25.95%, BHE 13268 1143 5l
iAF) 128.00. 133.33. 122.67 mmol/g, —=IAThAEHFME
SRR E T AMRAKT (P<0.05), MK
PEV RRmPE . X IHBREA 0K B R 0 S5 D BRI AR
FIXTRRAL A e s JRRI R RE TR & & nr A TR
Y, RMAK, SHAN, FETEEMW
FLBRFH 2 5 (A VSR ], A )T B A 25 4 & P )
FRP, g b, fEgsk. Mgk URTS G s
ERETEHR, FTORIE 5 SRR T, PR
IThReREE, BABOKM 7R T 5.

& 8 MEMNHEL. MEMGT IRt

Table 8 Effects of bamboo shoots on the functional properties of steamed bread, noodles and biscuits

H HARA)  HhH, APLEERK ATA2EERGR M G T IEERAN AR H 2t NO, #9FR FA BT RAkRE A/
(g/2) (g/g)  fe) pHAE 2(mglg) 7 pHAA 7/(mg/g) #8771 /(mg/g) 5 /% (mmol/g)
5% 0% 2.28+0.01° 0.67£0.01°  33.6120.25° 2.50+0.44° 7.11£0.76° 34.53+0.52" 121.3343.53"
k2% 2.37+0.05° 0.78+0.03°  41.55+0.25° 6.76+1.08" 7.25+0.89" 37.9342.89" 128.00+4.62°
& 0% 127+0.03 0.76£0.01°  25.77+0.15° 3.3340.10° 6.97+0.94°  36.79:1.76"  124.004231°
& 2% 1.32+0.04° 0.76£0.01°  31.01+0.20° 6.86=0.39" 7.20+0.30° 41.33£6.29¢ 133.33+4.81¢
B 0% 0.94£0.02° 0.53£0.07°  28.78£0.07° 6.91::0.64" 447£128°  2212:056° 117335133
T 2% 1.0240.03° 0.68+0.11°  33.2240.15° 10.49+0.69" 5.44+0.64° 25.95+1.01° 122.67+1.33"
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128.00. 133.33. 122.67 mmol/g, # T %5 [ X} R
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