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Table 1 Qualitative analysis results of ethanol extract of Quercus variabilis Bl. acorn shell
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AL 2F X S F R E (ml=) BTk R A% % B 18] /min
E N3 CHeOy 302.19 300.9987 623 416 5.29
REEEB C3oHygOs 488.70 487.3417 333 303 9.65
I3 BR CsH3,0, 280.44 279.2330 262 502 11.73
BT C,H,,05 192.17 191.0559 91 475 0.79
JR U2 Bt C;Hs0; 138.12 137.0244 36 844 4.04
AT R C;HOs 170.12 169.0143 26 845 2.44
E CiHx0, 254.41 253.2173 24 806 11.59
A Sol - CoHnOs 360.40 359.1492 21 064 5.28
A5 & CoH 405 198.17 197.0456 16 176 4.79
xt A 2B CoH (05 164.16 163.0401 9102 4.89
Z a3 CyHx06 356.37 355.1187 7 433 5.05
e AR CyHyO10 432.38 431.0971 6 286 5.00
AR B CyH,,0) 436.41 435.1288 5831 5.07
% B CisHy0s 316.35 315.1230 5486 4.83
L(+)-TT 3218 4% CsH,005 150.13 149.0453 4423 0.79
T RF CyH 05 226.23 225.0765 3753 5.12
& B CoH 005 166.17 165.0556 3 062 4.93
FrkE B CioHx06 344.36 343.1195 3019 0.77
R CiHis0)9 370.31 369.0821 2 602 4.97
104 &L A6 CyHy05 548.49 547.1660 2472 0.75
RAE B CsH 505 152.15 151.0612 2 245 0.75
AL RS C7H,¢0s5 300.31 299.0927 2023 5.26
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Fig.1 Gelatinization curve of acorn shell

extract—wheat starch
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Table 2 Effect of acorn shell extract on pasting properties of wheat starch

. WAl R/ BALRE A AR R &G/ ) A/ & AE B A/ AR
mPa-s mPa-s mPa-s mPa-s mPa-s min C
Yo 1189 +21* 876 + 14* 313 £ 3¢ 1619 + 14° 743 +19° 6.20 £ 0.04* 94.85 +0.03*
hm SPE B 1113 +£8" 641 £ 16 472+ 7 1282+21° 641 12" 5.67+0.11" 94.80+0.01°
WA 10%4 B4 996 + 9° 560 + 11¢ 436 + 8° 1034 +32° 474 £7° 5.67 £0.03> 94.75 + 0.04*
A 15%4 B 4h 857 + 13¢ 465 + 6 392+ 7¢ 855 +23¢ 390 + 9¢ 5.33£0.02° 93.85+0.03"

T RSN PR RN 22 53 B35, P<0.05,
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Fig.2 SEM images of wheat starch with different treatments
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Composition Analysis of Extract from Acorn Shell and Its Effect on Properties of Wheat Starch

Abstract

Qu Jialin, Liang Zongyao, Liu Jing,

Han Zixuan,

Liu Xiaojuan,

Lin Nan, Duan Xuchang

(College of Food Science and Engineering, Northwest A & F University, Yangling 712100, Shaanxi)

In order to develop flour food with low digestibility and study the effect of Quercus variabilis Bl. acorn shell

extract on wheat starch properties. Quercus variabilis Bl. acorn shell was taken as raw materials in this study, and ex-

tracted by ultrasonic assisted ethanol extraction. Subsequently, the functional components of the ethanol extract were ana-

lyzed by HRLC-MS, and its effects were determined on the gelatinization properties, gel properties and digestion proper-

ties of wheat starch by comparative test and in vitro simulated digestion test. The results showed that the yield of ethanol

extract was 2.40%, Quercus variabilis Bl. acorn shell, in which the total phenol content was 102.87 mg GAE/g and the

total flavonoid content was 41.72 mg RE/g. By HRLC -MS,

34 components were detected,

including polyphenols,
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flavonoids, terpenes, organic acids and other active components. The ethanol extract could significantly reduce the gela-
tinization viscosity and thermal stability of wheat starch, as well as some gel properties (i.e. elasticity, hardness, chewi-
ness, and viscosity), made surface rougher and the organizational structure looser, and inhibit the aging of wheat starch
gel. After the addition of 15% ethanol extract of Quercus variabilis Bl. acorn shell, the digestibility reduced by 38.16%
by 20 min of in vitro simulated digestion. Conclusion: The ethanol extract of Quercus variabilis Bl. acorn shell contains
abundant functional components, which could change the gelatinization properties and gel structure of wheat starch, re-
duce the digestibility of wheat starch, and could be combined with wheat starch to develop low—digestibility flour prod-
ucts.

Keywords Quercus wvariabilis Bl. acorn shell; functional components; starch physicochemical properties; digestive prop-

erties



