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Physicochemical Properties and in Vitro Digestibility of Dejiang
Gastrodia elata Powder with Different Particle Sizes

ZHU Miao’, RAN Ruofei, XIA Xuqun, ZHU Ying, LIU Qingqing, LI Gangfeng

(College of Material and Chemical Engineering, Tongren University, Tongren 554300, China)

Abstract: To explore how particle size affects the physicochemical and in vitro digestion properties of Dejiang Gastrodia
elata powder, this study ultrafinely ground the material into four fractions (50, 100, 200, and 300 mesh). Their microstruc-
ture, physicochemical properties, antioxidant activity, and in vitro digestion were examined, and principal component analy-
sis (PCA) was used to identify the optimal grind size. The results showed that the grinding treatment mainly modified the
physical morphology of Dejiang G.elata powder, while its molecular structure unchanged. The angle of repose and slip
angle of the powder increased with decreasing particle size, whereas the bulk density, water-holding capacity, and oil-hold-
ing capacity decreased. The 200-mesh powder exhibited significantly higher soluble sugar content (13.43%) than the other
particle sizes (P<0.05). Although no significant differences in polyphenol content were observed across particle sizes
(P>0.05), the 50-mesh powder showed notably higher flavonoid (4.51%) and vitamin C (4.50 mg/100 g) contents (P<0.05),
and the 100-mesh powder showed notably higher antioxidant capacity (P<0.05). During in vitro simulated gastrointestinal
digestion, the 200-mesh powder exhibited significantly higher soluble sugar release, whereas the 300-mesh powder showed
greater polyphenol release than the other particle sizes (P<0.05). PCA identified 50-mesh as the optimal particle size for
Dejiang G. elata powder. Collectively, quality differs by particle size,with 50-mesh powder showing the best overall prop-
erties, which provided a reference basis for further in-depth research on G. elata powder.
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1 mL 5% ZEPVAETAT S mL WRERER, 2 10 min, 3
IR LN 15 min, ¥ EI 2 ZE R, 7F 490 nm &b &
W G EEAE o 45 B AR A OB A E f 4828 y=0.0297x+
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0.9952),
1.2.43 BEAE &= E =75 Chumroenphat 5517
BT BUS T AR 10.00 mg, FH 60% 2. B4,
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Fig.1 Scanning electron microscope images of different parti-
cle sizes of Dejiang G. elata powder
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Fig.2 Fourier transform infrared spectroscopy (FT-IR) spectra
of Dejiang G. elata powder with different particle sizes
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300 H &M ARIKIE MK, A 1.03°, Hokifek 50 H
1 100 HBMA 58424 200 HFL 300 H 2 H17E7E S
FHPE2E 5 (P<0.05), IR R AT GEJ2 B & B Ak A% 14 e,
ZIN, AR P Bl T ARG A, A5 AR SO (e AH B A FH B 58,
{EAS AT B AR 22, NI SR IR AR R, flEyT.
RIRMHARIAZ AU/, St S B0 ARt/ ) )
#a, Bkl 50 HAI 100 H#y A S5ki45k 200 H
1300 HZ ] HAG #2557 (P<0.05) o FEYTRFR
AN N YR N Tl WA N % o B N o/ WA N S ) PS I N ==y VA
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Table 1 Physical properties of Dejiang G. elata powder with
different particle size
LK
LB R e
50H 100H 200H 300H
RIEF(°)  037+0.10°  0.44+£0.04°  0.72+0.04°  1.03£0.11°

HES P (g/mL)  0.75240.031° 0.740+0.001° 0.715+0.001° 0.667+0.001°

W) 41.33+0.58¢  52.33+£1.53° 58.67+1.53% 77.67+3.06"
ik f1(glg)  1.37£0.03°  1.35+0.04*  1.33£0.06°  1.30+0.05"
FrtE(g/g)  0.20£0.01°  0.19+0.01*  0.16£0.01°  0.16+0.01°

TE: W —A7 A R T BERAT B 22 57 (P<0.05), 321
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HFH 41.33°88 K Bk 42 Sl 300 H AR fa 77.67°,

It B RPRLAS My A 22 TR 5AT 35 P 25 5+ (P<0.05) -
Bl 25 Ry ASRIAS RS20 )N, PRliE FR 3 O, A 2 fa] ik
[} FngE SR e e, AR L BRI S S AR 25 . aX
T GeS i T BESE BHARAR A WIE /)N, B3Rl te 2
R, R ATIURE (7] 4 AR LA R T A e 5 | 13,
FEAETRL R . B BLGL, TGN T A S5 B 384
ZIa g EERE )y, St st FRER,

Rk 1 S5Rpmt s 2 2 N B0 sk
IR 3 L I RE IR, iR 1 AT, BESE ARV TR
IRMHASKRI AR AS WIS, RE7K 7 FRE A W), I
HAS R AR AR 2 1a) 57K ) AT B 5 22 & (P>
0.05), kife"~ 50 H A 100 HBHA S kife A 200 H
F1 300 HH A Z B RRM AR AR B P25 5 (P<0.05) .
X BB FH B O PR AR FH IR T 4H s 4, 4
Jeaas i PR, A LXK A3 R iR SR A AR )N, S
BOBMA B R S AR I RES,

23 PRINEFEIRRMCFRE

e 2 iR, B FEVT R R AR AR AS s /)N,
LV OB S ST S R, RIAR S 200 H B A
AP B S, N 13.43%, I H 5 HAk A28y
A B FTE2E S (P<0.05) . 33X A] BB T o e
IR T R IRARHORE, TGN T SR B0 R ST R R
B m AR, PEE T R SR . TREE
AR LU NGB T I SRR U 45 A4 i T E R,
TV EOBE B i TR

2 RFERAREITRBRR 1Ak
Table 2 Chemical characteristics of Dejiang G. elata powder
with different particle size

Rt
50H 100H 200H 300H
AR R (%) 5.38+0.0003¢ 6.59+0.0009¢ 13.43+0.0016° 9.26+0.0018"

flasc i g

21 (%) 1.21£0.0000° 1.20£0.0001* 1.20+£0.0000° 1.21+0.0002"
B (%) 4.51£0.0002° 4.48+0.0003° 4.43+0.0001° 4.44+0.0001°
Y e -
et 4.50+0.0590° 2.66+0.1158" 1.76+0.1356% 2.12+0.1392°
(mg/100 g)

Bt 25 T T R BB AL AR AS W v /)N, 22 19 2 58
FAR S THs, B RPRIAR M A 2 [ 3 AT W TE 22 7
(P>0.05), X A PR i o 22 1 5 A it kol i
FATRSE A, T A e 252 CUn i/ Bt ) B, 2oy Bpy
TAEXE D S5 P i i S 2 W A i . X SRS 1y
FIFFE L5 AR, B IR XA o 2 W 0778 HH R0 i
EE2ES

SRR B, PRV RMAHALE 50~300 ERifs
X ) A, RG] i 5 B G RIS T i AR f Ry
AE, Hodrki 4ok 50 H A FE VT I RRM A 5 1 55 B e
=, HeE o 4.51%, If -5 HAk A A i 28k
225 (P<0.05) o iX ] B2 Fi TRE O RS 32 2R 21

VEFH S s Ta) e, ook ) EE4aeas] Ta] AR < i 5= 30ia
FEAY &y, FEHRA) 5T 5 57 ARG, WS RO

AN [FPRARFEIT RIS 4 2R C S ange 2
JIT 7R o Bl 35 A8 VT R R A AR AR S Wi/ I, 425 2R
C & SeRRAINS THE, Fodokife Sy 50 B kgt =
C i heis, 7 4.50 mg/100 g, 31 H 5 HAR A 84
ZE B B2 (P<0.05) . XAl RER i TRz
PR AR R A BRSSO 25 AR B, 2= {di2H
M B0 R, X YEAE R WS nlRENE AR
AR BV E B FHE 0TS B SR AVE T, SCH S kS
R 0N HANTIE DN
24 ARNEFEIXRMIELEMLE

Kl 3 o T ASFEPRIASFETT R DT A b i P
MEah e, SCEOah F i, S R b S, 45
BIARRE I X DPPH F¥% [ 3 — a2 s
BREEST, MEE R R RS AR AR AW /)N, X7 DPPH
At 3LIEBREE 1 SeT = IR BRI, BlE S)OCR T . H
ki AR 100 H B iA Xt DPPH [ i L4 4 BE 1 B¢
W, A 41.22%; XTER [ ST BRBE 1 Jo T s E BRI,
HorpoRid ok 100 H A AT [ i 215 R G ) ek,
R 73.5%. ZEERRIRAZEHAST DPPH H 3L
¥ H B RMTEBRBE T, ARRIAR S 100 H B AT AR
ATEPEAR T 8w, B AR AR (A A7 7 B e 25 5
(P<0.05) o RIREIAIENS, HA U UNRIRER |
TR SF Ao NG, HARS N [l 25 B hE
IR, WA )N, X ) B e A R
hw Ak, G52 R, S RGBT TR PR
45
40 -
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5

0
QZ QZ QE QZ
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a
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S SO
K3 R[RRAR TR BRI A B AT 1
Fig.3 Antioxidant activities of Dejiang G. elata powder with
different particle size

1 RNRIFRARERA BE 2R (P<0.05),
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2.5.1 ARSMEFELE SR AR b rT I SR

& 4 W8 T AS[EPR AR AT R RRAS TEAR AL B 3R Ak
WP AT B BB DL . £ 0~120 min N, B#
FARSNE T IH AL R Y HE S, 50 B MR IT %
PR SHE B SEEIN S TR B, FAE RS N IS REALS, T
BifsA 100, 200 Fi1 300 H AR B Se Tt i B
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R 3 Al A, BEEBUAFIEE R T 1 Ao 2l
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VAL NEIES e I RUS

3 RHIME LT Z TR

Table 3 Eigenvalues and variance contribution rates

ESI%y FEAEAE Bk (%) TR (%)
1 8.813 58.755 58.755
2 3.925 26.169 84.924

R 4 R, HRYE E S s R, 7T LIS F
BAPRAS AR AN S gk o, S —
JSr RT3k #7(0.939) YR 8k, BT LSE — 3
AT LRI 1 5em 2k 32, £ 1) et B R iR 2 2 1 R
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IKFTEBIEAESEE R, 5 Z BRIV f 2 A AESC
KFR. BTG EF DPPH & H(0.879) Y Zkfir
R, AFLISE — 3L DPPH SrER200 o 32, 7ih)
T B R M= TR BHE (—0.995) Fillig il P bk
PR (—0.882), BEBAAS —F iS5 DPPH &5 1F
MR ZR, Sl BB vl P BRI R
FHRIEFR . W ERGTEF LS T BP0
T IR IR BTSSR, BRI AT LAZES DA _ PS5
P 4 FIA PR AR T R L & 150 o

K4 TSR

Table 4 Principal component loading matrix

5y
PN bR
1 2

NI —0.888 -0.351

e 0.927 0.237
gz -0.97 -0.206

ek 7 0.939 0.32
et 0.723 0.688
ATV S 0.05 -0.995
W -0.126 0.424

BT 0.685 0.721
HirEC 0.702 0.588
DPPH —0.387 0.879

FEE A 0.178 0214
ERIR RN T =i 0.936 -0.272
Jo m] P R R R -0.428 —0.882
EEZzedians -0.895 0.207

i 2 B BRI -0.986 0.152

B 2 D FIIMF RN YL Yy, X ~X 5 535
SR IEAR  MESERE L WA KO SRR AT
Wi Z Wy, W 4843 C. DPPH., ¥ H AL, H Al
T SR CRE |l T PR SRS . 2R
i 2 W ROBEE PR EC L. DL T2 ey
SACEAR S 2 A ST FIA

Y,=0.888X,+0.927X,—0.97X;5+0.939X,,+0.723X +
0.05X,—0.126X+0.685X+0.702X—0.387X,,+0.178X, 1+
0.936X,,—0.428X,,—0.895X,,—0.986X , 5
,=0.351X,+0.237X,—0.206X,+0.32X,,+0.688X s~
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BRI LEE1545=0.692Y 1+0.308Y2, {IFE 5 iF
7N, AT DOER B A IARTE 2 DER G mveE 515
S RHE T AR HEA SN 50 H>100 H>200 H>
300 H, LAy 50 EUBMA, S 4.15. 455
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50 H.
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Table 5 Principal component analysis score

H F1 F2 ety AaHHT
F RS REL 0.692 0.308
50H 4,610 3.118 4.15 1
100H 1.621 2342 1.84 2
200H 0.101 -1.977 -0.54 3
300H -4.230 0.462 -2.78 4
3 g

ASTRPREAZR X BT TR R AR 1 BRI ARENE | DA ik
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BOUE T 3l A R BB DT, JE SR
FANY BB A ISR A AE /N FRAS AR AT 5T S TR 428 R
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