< 2% eS8 (Scopus) <LK BRI
\ « BUIPHOEE I Fl 5% DOAJ o oL BT
2 i * % CHE2F3CH) CA * LB D BITICSTPCD

o Bell (RRAFHE SCHY) FSTA o B DA BITIRCCSE
SCIENCE AND TECHNOLOGY OF FOOD INDUSTRY o HAF A ARG LG Bt IS T o W ER B DI TIA
o ST i (WICD) 7% o [ 2: P2 Sino Med
o fr SRbE S TR R I B RO % H s — iR T
¥ HT]  ISSN 1002-0306  CN 11-1759/TS & ARS: 2—399

PoiAh PR B X B KA B P R B R i

xR, EFH, WMEAE, FE, KO, K %

Effect of Pretreatment and Low-temperature Extrusion on the Physicochemical Properties of Embryonic Rice Flour
LIU Ying, WANG Ziyan, JIA Jianhui, DOU Boxin, ZHANG Yu, and ZHANG Na

TELRIHIE View online: https:/doi.org/10.13386/j.issn1002-0306.2022080319

LR ARG HoAh SO

Articles you may be interested in

(LB O RS K 5 IR S AR T 52
Effect of Lower—temperature Extrusion on the Nutritious and Physicochemical Properties of Japonica Brown Rice

i TALEHE. 2019, 40(12): 12-17,25  https:/doi.ore/10.13386/1.issn1002-0306.2019.12.003
R AT FOR AL B K B 1 AR M A3 1 5 )

Effect of extrusion on gelatinization degree and protein digestibility of rice flour

B TRHE. 2017(07): 230-234  hitps://doi.org/10.13386/j.issn11002-0306.2017.07.037
ZURFE i A E 2 K w7 DI K B

Response Surface Optimization and Quality Research during the Preparation of Recombinant Rice by Two Times of Extrusion Shaped
B TkRHE. 2019, 40(16): 133-139  https:/doi.org/10.13386/j.issn1002-0306.2019.16.022

5 X TE 3 IO 235 48] RN B AR 5 i 8
Research Progress of the Effects of Extrusion on Microstructure and Physicochemical Properties of Starch

i Tl RHE. 2020, 41(5): 305-310  https://doi.org/10.13386/1.is5n1002-0306.2020.05.050
B AT R 2 4 B RR I 52

Effect of Extrusion on Physicochemical Properties of Whole Barley Flour
B T RHY. 2020, 41(20): 41-45  https://doi.org/10.13386/j.issn1002-0306.2020.20.007

B BT SRE AR 7 it T B I (1 5
Effect of Extrusion Process on the Nutritious and Physicochemical Properties of Purple Brown Rice Flour

£ Tl BHE. 2021, 42(19): 70-77  https://doi.ore/10.13386/j.issn1002-0306.2021010205

[=]i%.

.

KEMIR AT, R ZHRFEE


http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2022080319
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.12.003
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2017.07.037
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2019.16.022
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.05.050
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2020.20.007
http://www.spgykj.com//article/doi/10.13386/j.issn1002-0306.2021010205

5 443 45 124 i Tl B Vol. 44 No. 12
2023 4 6 H Science and Technology of Food Industry Jun. 2023
XU, 7 0F, 1 AR, A5 Ak B A0 IR 5 TR X B VR K by B 1 B R S R (D], B A TR, 2023, 44(12): 201-206. doi:
10.13386/j.issn1002-0306.2022080319

LIU Ying, WANG Ziyan, JIA Jianhui, et al. Effect of Pretreatment and Low-temperature Extrusion on the Physicochemical Properties
of Embryonic Rice Flour[J]. Science and Technology of Food Industry, 2023, 44(12): 201-206. (in Chinese with English abstract). doi:
10.13386/j.issn11002-0306.2022080319

c TZHAK -

PRALZEARIR BT Hox B RROR AL B R

X B, T, R SR 5k 8, ek
(15 RIEW LK PR IARFR, BLITERIE 150028;
2AAFHLIF R FRAGHFERRF R, BRITHAFHT 157011;
3R RIL R FRA S LAY R, B hITeA RIE 150076)

1 B AGEAARHE, B MAHSE, EFEIIREAFHR 100 /min, K54 E 30%, HIERE 50~90 C
HEGTHEERRFTHE, ARETAMLKEFEIAFT TRAGHFERENGIEAREERGR R, X
A MEFEBENTS, GEARGHMLEZIRS; H. B, FaR. AL TR (GABA) 2E¥H
BT, mYBEARLT0CE, TERERFELSZRF (P<005) H&; GREAHDGRRKRERKIETH
(P<0.05) , KRiEtts. BRYAI L, BEEAENK; B2IFH K (P<0.05) ; ZTHEAFBETHIMLSHAK
GERGAIERE (T)  %AAERE (T, 4B E (T) B&AS, M E 1.14)g THZ 0.82 1/,
PANAZ E 38 5 3 AR E et 2t R AT R, EFTAKRERE T GIEAR QN EM T K& AL A KA
Far, FALRIT, FMKACRFES GRS GENBIELG I EHh, ETHHEBERY T EHRRIM

MK
FEHRIR): GAE K, T, AKBIE, AL, BEALME R, 29l ki
hE S TS210.4 HRFRIRED: B XEHS:1002-0306(2023)12-0201-06

DOI: 10.13386/j.issn1002-0306.2022080319

Effect of Pretreatment and Low-temperature Extrusion on the
Physicochemical Properties of Embryonic Rice Flour
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Abstract: The embryonic rice flour was roasted, pre-gelatinized, and extruded at a screw speed of 100 r/min, a moisture
content of 30%, and an extrusion temperature of 50~90 °C. The effects of different extrusion temperatures on the
physicochemical properties of embryonic rice flour were investigated in the pre-gelatinization-low temperature extrusion
process. The results showed that with the increase of extrusion temperature, the pasting degree of embryonic rice flour
gradually increased. The contents of starch, fat, protein, and GABA decreased, while the contents of soluble dietary fiber
increased significantly after the temperature exceeded 70 °C. The water absorption index of embryonic rice flour decreased
significantly (P<0.05), the water solubility index and swelling potential increased. The total color difference increased first
and then decreased. The particle size increased significantly (P<0.05). The analysis of differential scanning calorimetry
showed that the enthalpy of heat absorption decreased from 1.14 to 0.82 J/g, and the degree of pasting increased gradually
at the starting temperature (T,), peak temperature (T}), and termination temperature (T) of embryonic rice flour. Fourier
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infrared spectroscopy showed that no new groups or chemical bonds were formed in the starch structure of rice flour at all

extrusion temperatures. The above results showed that pre-gelatinization-low temperature extrusion had a significant effect

on the physicochemical characteristics of embryonic rice flour, and the appropriate extrusion temperature reduced the loss

of nutrients.

Key words: embryonic rice; pre-gelatinization; low temperature extrusion; paste degree; physicochemical properties;
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Table 1 Gelatinization degree of preserved embryo rice flour at
different extrusion temperatures

Fffh 205 IR (%)
F AL FRI B KA -
F1 J kD I B BR KA 54.92+0.26"
F2 JRDIE 50 CHFIRRAL B B AR 63.36+0.15°
F3 RRPIET0 CHFIRRAL B B A 73.15+0.18"
F4 JEKD R0 CHF ML B8 KAy 82.27+0.21°

TE: [FFFREAN RN AE fh 2 18] 22 57 1. 25 (P<0.05); #2~35 ).

22 FESFEREBERMEFRS DT

I ST R 2 Bk B, TIOMI k-G IR 5T  BE ME
SRMIVERY B FAAI, SRR D Sy i i Tt ey H S
BEYIA T fEmiR A S s U e E R, R
(Y SCBEGERT AR e N SR e A A B, I el
IO AL -5 S = BE IR Ky B T 5 S 25 A1
(P<0.05) . [RIf £ PO - AR 57 1 e B B A A
AR D5 5 et B 2 TR (P<0.05) o JEtPR AT
A, 7EBT R AR, b T il R EE R, K332
GRS DK, NEWT A B35k, SRTO™ AR AR, fd
bR RG-S TR B RO IR S5, BEm
AR 1 B A R i D A B (e HHh =
TEST IR AR TR S BOK e, T2 RERS S TERAHS &
AOUF B NRITIR Y . p- 2T MR 1Y & F RS s il BEAIR
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T 70 C B A SRR, SRS T 70 C )5 FRE
B . R AT RS, GABA J&—FhaEE R 2 LR,
TESES B T S5 E YT N, & iR Ss iR
GABA FY4G5H, i GABA A EREMRERY, nliEthite
Lr i hn, A AP R KT 70 °C B,
L SRy o Y, I R T R IR T AN
B A YEn TR, J AR S T AR B A 4R

2 AL B AR R
Table 2 Nutrients of preserved embryo rice flour at different
extrusion temperatures

oo VEBER MRWIEE EOREHE ANEMRESLSY4E GABATH

B " ) (%) @) (mgl00g)
F 80.38+0.34" 4.02+0.11° 8.83+0.18" 0.96£0.17°  50.19+0.43°
F1 78.86+0.22° 2.59+0.18° 7.39+0.16° 1.29+0.05¢  43.16+0.23"
F2 73.78+0.18° 2.22+0.26° 6.34+0.23° 1.54£0.19°  40.16+£0.35°
F3 71.65£0.21¢ 1.33+0.14¢ 4.31+0.34¢ 1.86£0.21°  24.16+0.61¢
F4 69.51£0.11° 1.19£0.09° 3.23+0.21° 231+£0.14°  18.14+0.52°

2.3 AEISTEIRE BRI K AT R 4

IKIEPEFE B (WST) =55 Iz e Uk o 35 453 B4 9 it
FREE, K PEFRBON R, eI TS AR, i
IKFEEL(WAD) 7] LLFORGER WK BE T, 5 0ERIIfL
FREAR L, AR (SP) I T 3E M WK ) FNTE 2
O EVERPIIOREK I, RO T SERy R PSR I 25 S AR
FEPY, i ER 3 A, SR ET R n B KA AR
b, BRI B3GR, 2B R IEAL )5 B4 B8 AR )
WSI F1 SP 35 Tl o BF TR B s 45 42k i
PRGN, FEMIRGIN T 4T BhEE, YRR TR Ao
JinsE, MR Bt 2 PR i P, T DA SR I 2 iK%
PEYIITT, WS35 KA i A FE BRI K ST
o MM PEBT R A R, SR T 1 SE S R A
25 T X R, A3 T S5 K g & ae s, SEcE:
PR

[

%3 AW L R IR KSR
Table 3 Hydration characteristics of extruded rice flour at
different temperatures

F 4 RS KRR 0 )8
Table 4 Chromaticity of preserved embryo rice flour at
different extrusion temperatures

FEf L a b’ AE
F 50.24+031°  0.71+0.18° 9.55+0.14° -
Fl 49.00£0.21°  1.02+0.11¢  11.18+0.11°  1.51+0.43¢
F2 48.61£0.30°  1.25+0.14°  10.76+0.15%  1.69+0.33¢
F3 46.63+0.16°  1.35£0.12°  10.98+0.09°  1.77+0.29°
F4 4426+041°  1.44£0.15°  10.790.11°  1.83+0.28°

FESh WAI(%) WSI(%) SP(%)
F 4.96+0.21° 7.07+0.06° 3.8140.22°
Fl 4.57+0.23 8.14+0.15¢ 4.35+0.18¢
F2 4.51+0.14° 8.33+0.18° 4.72+0.17°
F3 4.48+0.21¢ 8.56+0.21° 4.97+0.13°
F4 4.39+0.16° 8.73+0.13° 5.3440.15°

24 AEFFEREBERMEENSH

R 4 AT LA T, AR TRET I B oK
oy, BEIE KR, L™ HEHE R B, BB B (2 /e 78 1
JE BN s a" FE R ER, BT IREL, [RIRBEE 551
MR IPE =, LTINS b AR, UtIAET R
ek i o, [RIRTBERE BRI TR, AE AW
HER . X AT RE SR A A B SR RIAE RN -5 FE b e
Do A5 e T g 2 T T S AT e

2.5 AREIFEREBIERHREN ST
MIE 1 AT LUE Y, B S B MR B A7 dn 2
HR(P<0.05), 31 HEEE £ IR -, Bk
PRI AN TS TS, B ORI R AR B M R, >
FrRIREEIRE] 90 °C B, Pk m K 182.3 um,
AT 50 CHT, RiARIE R 2 (P<0.05) . [RIERFF&
J& 04 B8 IR K I M UL 63 9455 e 45 ], RAWORE Lk 437
IR EEEIN(P<0.05), JEARTEASFRIE7
2007

180+
160+

F F1 F2 F3 F4

B ARSI B AR AR AR S04
Fig.1 Particle size distribution of preserved embryo rice flour
at different extrusion temperatures
T FREAN R A i 2 (8] 22 57 . 3% (P<0.05) o

2.6 AREIFERE BRI 5

ANTRIEE R IR BE o) B IR Ky PR B 52 i) AN 2 5
iR T TEVESP AL a A R T, TER 53T 19
IREER RIS RE B, Ji T IR FRGSRE, BT A2 AT
WA, — AU, AR BE 5 W AT R B 1
JCHK, BBk, J5 Al B BT IREE Y
FHEE, Ty T, T, HIEWITHES, 7T AL i T 57 i
PR SRV BT 52 -5 G, TENY
RS -S> T HICE B X o FEEnAE 3, 5
BOSCHETER PRI TG TR T

K5 RFBE IR KR B R
Table 5 Thermal characteristics of preserved embryo rice flour
at different extrusion temperatures

REbh T,(C) T,(C) T.(C) AH(J-g")
F 6477x092°  78.87+0.78°  84.03x028"  4.02+0.49°
FI  92.51+184"  104.66+021"  117.35+0.85"  1.1420.07°
F2  93.540.64°  105.75:0.07°  118.75+1.06°  1.04£021°
F3  94.94x028'  106.68+029°  119.31x0.07"  0.91£0.07°
F4  96.06£035°  107.68+0.14°  120.54%0.64°  0.82+0.40°

5 e R, B A B R EE TR, AH 23 A W
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KA AR R, SASHF TS S ST
2.7 AEETEIRE BRI LIIMNE S
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1080 em ™ [T MW U= Ay C-H St 25 i e sh '
SN 2 AT, 2ot B RAR BRI, B KSRy 3 B i
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Fig.2 Fourier infrared spectra of preserved embryo rice flour at
different extrusion temperatures
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