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Broccoli Texture Modulates Oral Processing Behavior and Satiety of Cooked Rice

LOU Xinling, WU Yixue, FAN Zhihong*, ZHAO Wenqi, HU Jiahui, HAN Yue, LU Xuejiao, LIU Anshu
(College of Food Science and Nutritional Engineering, China Agricultural University, Beijing 100083, China)

Abstract: This study aimed to investigate the impacts of vegetables with different textures on food oral processing behavior,
food intake and satiety. Broccoli cooked by microwave for different periods of time were tested in this study. The oral
processing behavior of simultaneous and sequential consumption of cooked broccoli and rice, ad libitum food intake and
postprandial satiety were measured in healthy subjects. Results showed that compared with co-ingestion of soft broccoli
and seasoned rice (SSR), sequential ingestion of hard broccoli followed by seasoned rice (H + SR) increased the number of
chews, the oral sensory exposure time and the number of chews per gram by 44%, 34% and 57%, respectively, and reduced the
eating rate by 25% and the rice intake by 20%. Moreover, compared with SSR, H + SR effectively suppressed the perception of
postprandial hunger. In conclusion, hard-cooked broccoli helped to reduce food intake and inhibit subjective hunger by enhancing
oral processing, and this effect was more significant when the vegetable was first consumed cooked by cooked.
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Table 2  Quantitative description of broccoli cooked for different
periods of time
A /min % Lt it AL p A=y
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Fig.1  Hardness and chewiness of broccoli measured by visual

analogue scale
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Fig.2  Texture properties of broccoli measured by puncture tests
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Table 3  Characteristic parameters of oral processing behavior
AgEmITTA SSR HSR S+SR H+SR
Lilivee 1163.1147641" 1447.824£101.49° 1343.89491.35" 1673.96+114.51°
izl 61931382 6837L£360°  65.67+387  59414324°
OSER[fl/s 816.13446.52°  924.8345847"  860.37+48.65 1093.42+6751"
N 9683 1147°  106.73+£9.26  111.93+7.62°  78.5247.54°
AR [E/min 15224£082° 1719105 16262081"  19.18£116°
HERER/ (gmin) BA4E170° 32124193 3161£193  26524134°
BEMAEZ (Kmin) 1301715 9928+7.17°  9876+788° 72534586
O 20254163 227742.00°  22384£2.04° 30874282
BHEAEl 875+0.42° 7.88+039" 776037 8434037
5 I B 0/ 142821000 4312 1453£131% 20155165
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Table 4 Food intake of rice in ad libitum test meals
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Fig.4  Changes in postprandial satiety parameters of test meals
measured by visual analogue scale
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Table 5  Characteristic parameters of postprandial hunger response
FHER SSR HSR S+SR H+SR
e fE 6744438 8.67+4.70° —137143.20° —17254329
B —72.28%1.95 =71.77£3.28 —66.76£2.78 —=70.27£2.01
MAHE,,, 79.03+537 80.44£5.09" 53.05+£2.88" 53.0243.27°
AUC, 30813511385 2896.01+15346°  3718.14-14862°  3991.40+122.02°
AUCy 186941424953 192142432463 3023.90£164.84'  3293.104 144.43°
AUC, o 1281984225867 1409.08+310.19%  2310.50£178.82°  2459.154+15159"
TAUC -5 721.00+183.07 831.014255.87° 1531.86+179.36°  1583.93+16047"
IAUC) 695375473124 7329.60+968.55"  10584.39+609.77°  11327.58+£51621"

243 FEINTAT RS S NFE G UL RS B A DG 1
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REEBN Z AT 2 EA G, BEElR S5 aWEmA
RTR LS R RN AR S IE ARG A IR TR AL
OG5SR E, SRR EA SR E
FARG, AL REMHBAHE SRR R, LR
TN AR ARG . EYUHRER th 2R RFAE B, PH IR
% OSER[R] 3k £ By () F0 LA 5 5 PH Vg vk 0 5 it 28 0%
HERBEMEL, MilaHERELRERARESIEHEE
2 IEAH G o PH RS RO A 5T B PH W R B S MAHE
FRFEBIMEKR, MHAEREESHEEZFIEMKL. H
UG YREL . OSERT[]. HEErmfia) . 4 0HE K%, &
e EF [)  FRLAST JoT 2 MH M O K S LR IER i 2R RTAUC g0
iAUC) - 120~ 1AUC 150~ 1AUC o0 i IEAHIE, 1Mk
TR, ERAERSHEREEFMHEG. Ko,
NELUE KA. OSEIIA] . EErinfim . FA A7 B RS
DUV 2 RHAUC (g0 g = 2 IE AR, TMEAH R 5H
BREFMAML (P<0.05)

6 DEIMLAT R R B GE A YL RAL A e TEEE R
Table 6
food and energy intake or postprandial hunger response

- T8 j e HE TR

i ke B U ke mate wertn nEce

N Peasonffl A4l 0074 —0.153 —0.140 0.504% (.738* —0301%* —0370%* —0400**
BRE L& OUiID 0444 0114 0148 0000 0000 0002 0000 0000

Correlation analysis between oral processing behavior and

9N PeasonfiZ40  —0.110 —0.187 —0.172 0.527% 0763 —0.326% —0392% —0429%*
ERER BEM U 025 0052 0075 0000 0000 0001 0000  0.000
B Pearsonffi 25 —0239 —0212¢ —0208* 0254% 0190+ —0.156 —0.121 —0219%
BEEGUD 003 0027 0031 0008 0049 0108 0211 003
VAE PeasonfiiZ50 —0.198% —0.145 —0.144 0210+ 0179 —0113 —0055 —0.190¢
HOEEN OUID 0040 0134 0037 0030 0063 0244 0575 0048
Al Pearsonffi EH 0254 0287 0261%% —0338%F —0321%* 0285% 030% 0297+
S E ) 0008 0003 0006 0000 0001 0003 0001 0002
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