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Abstract: The powder characteristics evaluation and in vitro simulated digestion of five commercial cereal powders, brown rice powder,
bitter buckwheat powder, coix seed powder, white kidney bean powder, and oat powder were performed, through measuring their powder
characteristic indices such as particle size, wettability, angle of repose, flat angle, loose bulk density and tap density, along with the flowability
index scoring; In vitro simulated digestion was conducted to measure their in vitro simulated glycemic index (eGl) of these raw materials. The
results showed that brown rice powder had the most uniform particle size distribution, followed by the white kidney bean powder and bitter
buckwheat powder. There were significant differences in the reconstitutability among the five cereal powders, with the tartary buckwheat
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powder requiring the longest wetting time, and oat powder requiring the shortest wetting time though being easy to form lumps. The brown rice

Modern Food Science and Technology 2023, VVol.39, No.8

powder had the best flowability, followed by the bitter buckwheat powder and white kidney bean powder, which would make production and
transportation more convenient. The results of in vitro simulated digestion showed that the hydrolysis rate curve of the white kidney bean
powder underwent the slowest increase with the final hydrolysis rate being the lowest. The calculated eGl of the white kidney bean powder was
60.62, indiacting the smaller influence on postpranpranal blood glucose. Therefore, the white kidney bean powder is a kind of cereal powder

with good powder characteristics and low eGl, thus is more suitable for diabetes patients, and can provide ideas for the development of new

meal replacement powder.

Key words: grain powder; powder properties; particle size distribution; in vitro digestion; glycemic index

WABEPRI . NEREAE S8 M 2 2 Ehs e b
T, CHONHATRBREE R A I DA AT, X
T3 B R ML BE 5 AR AR i i 2% 7K~ 1 S o A AR R TG
R, IR AR BF NS TR, FRR T AN
REMPVRE 25, SEUpE, SR AR AT 57
RS . B FRIRYT RNE R T AR R AN AT Bl
BrRi— BB, H R ML RE IS R L (M
FNERBEE P EZRE TR, & G Nk 2| E
PRAE B TR, e NP IR 200,

BUMREN, REBY). BREER N ER
Bl — a2 R ERE A A I, B
#EHWERE. AP S AFEENEAR. 44
R C e E TR AN TRy, X PR AR |
T mESEE —EREAY. A E g MUE 7R E
B A RN a-TERBEANER, T LABHASEESE
Fh KA SRR, BB A A ER,
AV EFEE K M S PRI R AR
JTI#A —E HIRCREE,

AR ISP A S T 24, o DU A
ARV FEbR TRk A R AR L B . X T
BBV BRRUL, WRHSmaTE. phif s
KA st B B R 27 i A 2 AR AT
W ARLAR AR 2 S B AR AR 0, semmnkl
FISEFE M RalE. TRV SR AR P T 2 = iy
G RE BT, A AR S E (Glycemic
Index, G J& & BREYI /KA &4 5 RSN E K
TS, BRI S 2 A8 MR
MRE. KEBESKIHEHm Gl BWA —ERx
B S AL a6 0 M IR A B
(IR T AT AT Bk BAR R = S e 70, 5 A4k
IRIGAH LG, ARSMNE WA AMIK, S0 AR AT
HEMEREIL A, TR R Tk B A B 2 AL
HIB o FRTIR, AR AR SN R B i
Wil A RSk IR iT,  AH DUBMARF I A VPN P AR s &R 41
THATEI AR A T3 R WARIE

R Rk AR E . iR PR, HoT AR

166

B 5 BB RZE AR R, ARSCH 5 Rt BBk
R A TR ERTE AR E = AN 5T, RAE0E
WL FE AT AR BER A M G AT T R AARr 1 e
F, 18 FARSMEALTE AR S YR Y Gl AT TR
W, THE ARG MEL AR A= i FE 2L (Estimated Glycemic
Index, eGD) fH. XIS R A AT eGI BEAT LA,
g O ARBh e . PHAPER LT, H eGl BURMIGY)
¥, AT EZMEE R, A TRE R R .

1 HRSTE®

1.1 Rk

e SN £ % N v S = ER i i
IWARZZBRARATR; NaOH SRAEEH. KCI. K
R, AT AT AR JoK CaCly, K
XL ) s NaCl. CaCl, 2H,0, FEBzfe T’
WHRAT: LEHS. NaHCOs, dbmifbT) s JK
LW, RENBOEFRGIARAR: BHERAN. B
Mg, 3 SAHEL. ek MR, PURID AR ST (b
) RAARAR: HER (Glw W&, M.
12 ZENERE

SHA-B /KHHERIR G &, H M SRk il
FAMRAR: HC-3018R A TR LHL, LBtk
HERPAU AR AR Spectra Max i3 £ LA,
Ko (Rl AIRAF]; LDZX-0FB S A
TR, RRREETRM . TR, 3§
ZMERREACE CbaD) AIRAF; S3500 HOLKE
SHH, 36 Microtracs BT-1001 AL RERH A4
WG PIRERHERAIRAA .

13 R F
131 #E K IEmE

15 F S3500 SO EE 43 BTSN 58 Sk RIREARS
FERE S I e R BN R, TR E .
1.3.2 TEIRATIE &g T



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.8

FREL 2 g MIFESIS 5 Fa 20 B 200 mL 7510 7K
OKIRIE 40 C) Mkestrh, e MFE RS54
USR] (), BEMREML 3 N TAT.
1.3.3 BIRAFH RN
1331 JRAEEEMITHE

] BT-1001 B4 BeAR AP PEM AL, $ui B4
BAYRRALE, RETMTR LIRSS, PRSI
i, A R S B RS, M =K.

Pp—Pa

c, =2 %2 100% D
P

At

pp——IREHE, gom’;
pa—— IR, gom?,
1332 HHERE. HISFREMLE
MRAEAA R BE I EME, 4R 1R . FfE
LR FoR BT B Ek R, FEIRS), MEERS
A, DAMCRA E ok A I SR PR 2 4
FHE.

=1 BREE. BFEMERARE
Table 1 Applicable standards for agglutination degree and homogeneity

FIEEEN(G em?) <0.4

0.4~0.9 >0.9 iE

: - 150 pm §5 4@ 1E
AERaE T I 64 7 P 3L

150 um 5 k4@ it

75 um 4@ id
75 um 6 R ABIE 45 um kAT A

45um fraadid  BEE
7

1.3.33 HSFEERINE

{8 S3500 WKL 73 B A #4504 1) Deo
A1 Dygs MR A KT H IR

c, = 2n (2

DlO

KF:

Ch——H¥FE, %;

Deo—— A R A B 5 $GL ) 60%BT Tt L 6942
%, um;

Diy—— A R E A B 5 #GL 3] 10%8 P & 6942
2, um.,
1.3.34  PRIEMAFIEAA I E

8] BT-1001 B4 BEA A PENRAAL, AR AR
(I FEbrticun BRZH AR 2R A, I 25 ORI AR Lk £ K
AR A
1.335 s EU B AN

AR LA SPAR A S A e F R bR, THE Y
FE RAR RS G R EERIIATHT 73 IRl AT i Eh
PEEAA T,
1.34  ARSPAEIdAE A ARG EL G M T
1.3.4.1  FERLIC i o e

1 FRL AR U . 2 AR 1.126 5 g KCl,
0503 2 g KH,PO,, 1.142 4 g NaHCO;, 0.030 5 g
MgCly(H20)s» 0.005 76 g (NH,).CO;, 0.220 5 g
CaCly(H,0),, FHEESF/KEZRT 1000 mL &S,

A pHEZE 7.0,
I : A 100 mL 121 B 5 RN 7 500 U )
WY A T o

1.3.4.2  FRAULE AR
B HE AW 0 HIFREL 3.1 g NaCl, 1.1 gKC1,

0.15 g CaCly, 0.6 g NaHCOs, 2 B 77K E % T 1 000 mL
REM, 1 pH AR 2.0,

B: 150 mL 1§ AN 35.4 mg B & HEE,
B 1.5 mL CH;COONa & #13#% (1 mol/L, pH & 5.0).
IR NG AHEE 10 min, i pH E% 2.0,
1.3.4.3 BNz EC ]

RIS : 5.4 g NaCl, 0.65 g KCI, 0.33 g
CaCl, 2H,0, EEF/KEAT 1000 mL A&,
pH {H 2% 7.0,

[ 7 g AT 100 mL EE 7K, iR ML
J78E 10 min, B0 10 min(4 800 @), X3 100 mL.
BE7: 893 SRHERAT 200 mL £ &K,

/N (400 mL): 100 mL /)M FEA# T, 200 mL
JEYT, 100 mL JE (% 1:2:1 ERBIEEH]D, i 0.8 g
VERYHI B FEERE, I pH L 7.0,

1.344 HEAHIELTZ

SRS R TERIE AT, RS
1.3.45 MRAMERIHEIL

Z: AR AL P A R b Ak 7 R k47 3
B, WA 150 mg ATARIHBOKACE YIRS, IS
JR B UGV IR ARG SO i lEie,  [B 5 min.
BN 10 mL ) B F AN AR HRLE 37 CRIEE Lhe.
B4 H S, N NaOH $it#Erg 27, FnA
10 mL R, MEEAARZR pHAE 7. T 37 C R
B, 2T B 0. 20, 60, 90, 120. 150.
180 min I 1] SEURE S 100 ul, SZETAIA 900 pL FE7K
LI KEALEE, JRE), &0 (5000 r/min, 5min), HX
IEWR 20 pL, N ARG SR 1 mL VRS,
37 CHFE 10 min, W5 515 (8] ST AR R A AR
£, KR g,

167



MK EmBHL

Modern Food Science and Technology

2023, Vol.39, No.8

1.34.6 PRAMERL A e ELI T

T IS K - TR R 2, BT FE, #hk i
MR EYHAG X s . LA TR NS E bR
e, R eGl 5E4kTE% (Hydrogenated Index, HI)
&, EXAMEER HIE N 100, 5 HEERT
eGl ™M,

eGl=0.862HI+8.1981 (3

Kt

eGl——ARIMEI S A RAGEL

HI—— A KR4 50, R ASHM R MRS RIR & T @RS
FEAERH (ABE) RIPKIH X T BRI, %,

14 BAEi#

SEG A5 =X SIS I E SRR R
75, FH Excel A1 SPSS 20 i3H47 40k e A 2 & e 04T
(P<<0.05), fEEI*H Origin 2017.

2 HR5VE

2.1 1R BORL AR AT

16 — BHZEGH
ul HEK A |
-l R [ I
HeAE Ny (l
S 10 FAH [
B 8t [
® i)
6+ \ “
4l “
2} / “‘
0 — A»é;'r‘?ﬁ, L1 1 aaal . Nl lim N o
1 10 100 1000

Fi4% / um
E 1 AYIMRES
Fig.1 Grain size distribution of grain powder
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