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Abstract; To explore the effect on the physicochemical and struc-

tural properties of thebamboo shoots dietary fiber ( BSDF),
square bamboo shoots dietary fiber was used toas raw material to
obtain BSDF with different

200 MPa) by dynamic high pressure micro-fluidization (DHPM)

pressure (0, 50, 100, 150,

treatment. Results showed that as the treatment pressure increa-
ses, the particle size of BSDF firstly increased and then
decreased. When the treatment pressure was up to 150 MPa, the
particle size reached the minimum (370 &= 11) nm. The water
holding capacity, oil holding capacity and swelling capacity
reached the maximum, which were increased by 47. 74%,
50.54% and 61.27% respectively, compared with the untreated
group.Infrared spectroscopy analysis showed that the main func-
tional groups of BSDF did not change after DHPM treatment,
but the hemicellulose and lignin inside the BSDF degraded and
some hydrogen bonds broken. The X-ray diffraction and thermal
gravity analysis showed the crystal structure of BSDFdid not
change, however, the crystal order decreased, which lead to a
decrease in its thermal stability. Microstructure analysis showed
that DHPM treatment reduced the size of BSDF particles, rough-

and loosened the structure. And when the pro-

MPa, the

ened the surface,

cessing pressure increased to 200 particles

agglomerated. Above results shows that DHPM can effectively
improve the physicochemical properties of BSDF and has certain
application value in modification of dietary fiber.

dynamic high-pressure micro-fluidization;
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ﬂ?&ﬂ%ﬁkd\ﬂ@a‘é%@l??m m 2 1 Al %, DHPM Ak B 8
& 5% BSDF ki B 4 7 AP #h0 42 (P <C0.05) . X4k
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% 1 DHPM & E3xt BSDF #iZ5> fm KIS m’
Table 1 Effect of DHPM treatment on BSDF particle

size distribution

Ak B
0.1/nm do5/nm do.9/nm D,/nm

71 /MPa
CK 2974432 1986+315* 3 606+530° 896+50°
50 2254 28P 827+126> 2 818+413* 649+23P
100 162+35¢ 608+97¢ 15604243 468420
150 1434-24¢ 578+67¢ 14934220 370114
200 191+ 25¢ 804 +83P 1913+168> 532+22¢

T doadosdoo 3 FRB A KA Bt A A F] 10%.50% .
90 %6 Bk %ot B (19 74 1 D, 32 7% By A 19 7 Bk 4 s B AR A
FIR A5 Ab F ) 25 5 W25 (P <20.05)

2.1.2 FEAKJREM R K Ty Hi 3R 2 W BE G b 3T
FE 3938 K, BSDF (1 #5 7K 1 85 3 7 0 ik ) Je 3 K s
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FE M ) 4535 d5e KA L 4393 9 (13.46 £20.45) g/g.(9.77 L
0.11) g/g A(7.874£0.76) mL/g, B AR HA /> HI T
47.74%,50.54%,61.27% , 2 F B (P<<0.05), X5
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1R Iy R Rk 00 A R TR R 80

FEAK I R T3 — % 5 B 0 95 BE SR KO A ¢
BRI R A, 4K TR 0~150 MPa
B £F 4 WRHE 3 25 85 He S0 I £ B AL 1Y 48 o I N B oy
N 22 WA ik, IR AR /N B 25 18] N & A= 5 B I v 0 o
fa o o 2 v K ) B S IR IR 5 Ak O #h R 45 L =X 1Y g
i, AT AR B R R ) 254 T {6 Rk AL & A A Ak 1
P A T, S8 BSDF b 6 i BB K, 41 29 88 i g 4 » o
LK EE T B R KA PERRE R o — e T
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Table 2 Effects of DHPM treatment on the WHC,
OHC and SC of BSDF
JbYRIE T/ KT/ il 1/ Nz fik 1/
MPa (geg™ 1) (geg™ ) (mL+g™ b
CK 9.1140.13¢ 6.49+0.78¢ 4.8840.67¢
50 10.98+£0.52¢ 7.55+0.23" 5.26+0.52"
100 11.65+0.58% 9.65+0.49¢ 6.27+0.54"
150 13.46+£0.45% 9.774+0.112 7.874+0.76*
200 10.71+£0.21¢ 8.09+0.58" 6.3841.10%

T RN R RN 25 Ak B ) 22 5 i (P <C0.05) .

BSDF 2 It 14 5 . J00RE ) (14 5% /K 1 %%, DHPM 4b B fifi
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T3 R Ty FRE e 0 RT DL B 0 R R BT A, 5 AR
i T8 U5k B ALK JIEL ] P R R ol 45 22 i D B R R R OG
KREE IS & Bk M S i BSDF n] 8036 & g v g i &
R B IR RS I P R B BRAUK A A
W AE— s AL 3 38 AL W] R DHPM 8Pk BSDF,
8 AR S Ty e PR CRHBE R 1A G TE R SR B
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2.2 3F BSDF %544 $51iE B9 % My
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Wi A i B A AR AL . 912 em ™ Ab S B B G 4 0E IR Wi
01,1 041~1 192 em ' RIBAC KT 4E R KRR M5k 4
HAYER N C—O i fif iy MR AP, 2 DHPM b 38
S o T A2 R S WA ) U i B A4 M DR S L X W] BE 5 DHPM 4k
S BSDF Py A% K 43 90 Bt R BT 3% Tl 27 4E R340 B
fRENEENGFYEA XD, 1478 em ' &b 2 H
N—H Y25 4 2 51 A2 i 0 e g, 02 R B R P i 2R 3R
SRR ;T 649 em ! AbdE i C =0 i JE X FR 1 47 3% 2 i
IR 2 929 em ™! Ab H BLAY R Y4 = BSDF 43 1
B R R R 3 B C— H A Y45 IR 30 77 4 1™ DHPM
REFLJE MG A 0 SR RE WS AU S5 . X AT BE R 4b B G R
DHPM #9854 ¥ Jy F s Ay ok 38 3 5 46 90 8t 43+
S A TR BN T DT 18 HL S £ 4k 3K N AU T A
RN~ o A 1 2 NPV N = 5 i A S ST D) S
3 200~3 400 cm ' XA A A B 1 0 0 UG 2 Hy £F AE R A
KLY R O—H M4 Ik 3h 52>, 4 DHPM 4B )5,
1M b 0 iR U 55 L X W] BE & DHPM A 3 2 27 4E 3 43+

BEBRE DTSR ERARLEXN A EETFEBEAREMFENRN

200 MPa
150 MPa

100 MPa

1000 2000 3000 4000

/4N
Wave length/cm™

B 1 DHPM % #2 BSDF # 4 5h i B

Figure 1 FTIR spectra of BSDF treated by DHPM
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7T R

2.2.2 X-BHEATHE b 4R WR R REK T REh T
T Mk 77 %5 55 0 P 3 Y AR R S A G L R 2 w)
AU AT Ay 14°~24°0F , BSDF A W] % 0941 5 0 . 477
P e 22°4b , R B] BSDF & SR (19 £F 2 32 R0 2F 48 3%
fR&5H, H DHPM 435 , BSDF 137 5 06 i i % 5 oK 4b !
R A — B0, Ul B DHPM 43S 25 48 BSDF (1 {4k
45t . L% BSDF AR X 25 & B2 (RCO W] 41, jE 5 DHPM
A3 JI 3% K. BSDF 9 RC A B 8 A9 3/, 2 40 31 e
J14 150 MPa Bf, RC i & 4b # i 45. 96 % W /b =
37.38%0 . BFFET SH AT G SRR AL R I A AR 45 X R
LG5 b X, 45 G X A5 1 3% 40 B0 B4F AR ah XA
et Ga b 4y THES G . DHPM i ZU A 59 Y 25 AR
FH 8 BSDE 98} 41 1k B AL « 2T 4 K 43 1 Z o] 1 A 4 iy 4
PAL T8 445 ) ZL8 A5 A R 8 4 it DX A TE T I AR 4 X
BSDF %5 {i BE W/ o i i 7 BE T R

2.2.3 TS K 3 AT, BSDF 9 #443 fif ad 72 K 3%
e 3 B B 4 . 5 LA A AR B B K AT HE R B B

22° 24°

Diffmmiﬁigiﬁe 20/(°)
B 2 DHPM 4 22 BSDF #) X-# & 474 B
Figure 2 X-ray diffraction diagrams of BSDF treated
by DHPM
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A 40~100 °C, BSDF 43 F 2% 25 iif 297K . ¥ #L0% Bt 7Kk
AN F B I 25 K R AR BSDF 2k L 5 28
R F IR K B AE 50 °C A Ay 2k T A B
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2.2.4  TOREEA S HT K 4 AT, R4 DHPM AL 3 Y
BSDF 5 Jr R &54 R MDGHE A 7E D 10 19 240 Uk B0k
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Figure 3
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Thermal analysis of BSDF treated by DHPM
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80
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B 4 DHPM 4 #2 BSDF #5 SEM A
Figure 4 Scanning electron microscope (SEM) images of BSDF treated by DHPM (X1 000)
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