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Effects of Dynamic High Pressure Microfluidzation on Property of
Soybean Dietary Fiber from Biological Dissociation

WANG Huan TONG Xiaohong LIU Ling LI Hong HU Miao JIANG Lianzhou
(College of Food Science, Northeast Agricultural University, Harbin 150030, China)

Abstract; The objective was to study the effects of biological dissociation and dynamic high pressure
microfluidization ( DHPM ) on composition, physical and chemical properties and functional
characteristics of soybean dietary fiber. The results showed that DHPM produced an increase of soluble
dietary fiber (SDF) and a decrease of insoluble dietary fiber (IDF) , and raised the IDF/SDF ration to
1.87; in addition, by comparing the contents of the remaining components of the biodissociated
soybean dietary fiber with different treatment pressures, it was found that DHPM had no significant
effect on the water content of the biodissected dietary fiber (P >0.05). DHPM also modified hydration
propeities and oil holding capacity greatly, but it did not affect cation exchange capacity significantly ;
under the condition with pH value of 7, the difference of the adsorption capacity of heavy metal in
dietary fiber with different pressures was not significant, and the adsorption effect of dietary fiber on the
same heavy metal ion at pH value of 7 was higher than that at pH value of 2. The absorption of glucose
by dietary fiber was increased with the increase of treatment pressure, and it was decreased slightly at
200 MPa. The glucose absorption capacity of dietary fiber treated with different pressures was increased
with the increase of glucose concentration; the highest a-amylase inhibitory capacity was 18.42% from
dietary fiber, which was increased by approximately 36% , 32% , 28% and 27% , respectively, in
dietary fiber samples treated from 0 MPa to 150 MPa. The sample showed a higher bile acid binding
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capacity. Therefore, DHPM could be considered as good methods to improve the functionality of dietary

fiber in soybean.

Key words: soybean dietary fiber; soluble dietary fiber; physicochemical properties; functional

properties; biological dissociation; dynamic high pressure microfluidization
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[ 4 L 28 A BR /A ] ; DHG — 9146 A 7 B 41 i 5% X
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B I R VE AT B TIE AR B, TR B 0 IS IR
LT EERE PR BERN R IR A 5 o T2 B
WA B e g
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NS5 HOJE A 8 mL JE UK & BE UL VE FE &L T
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pmol/mL
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W, — R 4ER i g
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2.1 BERAHELESH

DHPM it A5 1) i 5 K 0 J 13 47 4 % B 10 52
gk 1 o, 4 DHPM (50 MPa) 4b B 1) K 5 fi% £
CFYERE S b i ML T 4E A SDF /Y T & 43 3k B 35 1
KL AR 77, 08% 1k 5 81.91% I\ 20. 43% Hf
HK % 25.84% , H IDF 5 SDF i [ & 4% % b A5 M
2.77 B % 2. 17,450 ~ 150 MPa [fj DHPM 4b B

3 O, ML 2F 48 (TDF) & & JL 7 A 48 1 &
150 ~200 MPa ) DHPM &b ¥ J5 , SDF & & 3 55 A~
%, TDF & & A Fr B %, 7T B & DHPM [y i o i
i R I A R E R IR T S R 2 A
oF 2 W RL A1 2 B8 I R Z R H A R
ARG W 2 W5 5y 5 A0 55 48 T 7 0855 5 TH
KLRA TR, 15 SDF & &3 K, H it T34
INGY TR SDF AN RE Bl 2 B 103 ok 00 AT i
BCAE w8 Fe 2% A8 T A5 9 TDF 5 & B A B 1%, SDF
sERESATE. EYRBERIBEESE SR
200 MPa [y DHPM 4 ¥ J5 , #F & o SDF |1 & &3 &
1 0.4 4%, Jf H IDF 5 SDF J5i & 43 4 Lo {8 1. 87,
E 4T GALISTEO %5 7 Xf & i J5t I £ 27 4k Jr 4 52
KA RME (1 ~2.3)
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Tab.1 Chemical compositions analysis of dietary fibers by different extraction methods
5 4b 3 77/ MPa
0 50 100 150 200
EIKFR/ % (4.77 £0.03)° (4.61£0.04)" (4.75 £0.16)° (4.72£0.16)° (4.21 £0.04)°
TR Ay Joi Ak 43 %0/ % (3.83£0.76)° (4.80 £2.23)°" (4.76 £1.62)" (3.76 £1.62)°¢ (5.80 £2.23)*°
ML F B % (4.85+2.73)° (5.85+1.43)° (4.23 £1.58)° (4.43 +1.48)1 (5.65+1.13)"
HELIG 7 55 43 5 % (5.64 £0.47)" (5.66 £1.03)" (3.68 £0.12)" (3.78 £0.82)" (5.26 £1.53)"
AT 4 I i 5 B % (77.08 £2.11)°¢ (81.91 £2.12)° (82.78 £3.75)*° (81.58 £2.75)° (80.48 +2.78)"

R 5 i 4 R 438 %
T 4 £ 27 2 I B %
IDF 15 SDF Ji it 5}t

(56.65 £2.32)"
(20.43 £2.14)°

(2.77 £0.78) "

(56.07 £2.01)*
(25.84 £2.07)"

(2.17 £0.47)"

(55.77 £2.78)°
(27.01 £1.43)°
(2.06 +0.81)"

(54.37 £2.56)"
(27.21 £2.28)*

(1.99 £0.74)°

(52.47 +3.42)°"
(28.01 £2.83)"
(1.87 +0.57)¢

T < 1A — 47 P o b b A T B B 0 35 28 S, AN TR R RO A 3 P22 5 (P <0..05) , R Il

B AR 38 X% AN 8] Ak B R 0 A i R
i B 27 4k vh H AR 043 19 % 1 AT AL, DHPM X 2R ) fif
BEEAgE D HKEE WA EE(P>0.05), It
G, A B R BGE R R 2 A R T B
BDSEL R, TR R s A R R O A,
KA, HLJC SR, B T4 1 SR i
2.2 AEAEAREEEAENELERS T

JR T 27 2 ) B AL M T AE £ Toh B R
S, F% 2 NORTR) R 7 b BT A5 IR B AR 4 (R K T
W MRk 1 BnT A TR A 2 2 A, &l
DHPM AbFRJS A= W) fif 25 K G i B 4R 4y I ik 1 R
K IR A B W, LR K )RR TR O B
FE 7 0 T B K, H I K 0 AR AR ) (0 ~
100 MPa) ' & 46 55, 2 )5 W B e 7 i A8 A6 AS i 3
S5 ICH]  DHPM Kb 3 n] A5 2082 = W70 1 2 & 4k 1) 1
Jik 3 e KRR ) o RE R AR 4R AL i S SDF
FIDF [ b i) J50RL K /N L 26 T P RN Ok R AR A

S WK T AT RE A5 A 1) R 4 R A O, BT S
[F) PB4 ¥ A B A F) S HEAE D B M g B 40 D 2F 4
Fy PO DR 2 A 4 A 0 e A, 75 U 7 e 8 7 e S 43 i i
Ak B 8 i R B K 7 i R T AR S A 2
H EOKFE P BB R A 6, TR 75 BE & 52 5] DHPM 1
R R IR I 37 24 ¥ (35 ISR s 1) 1
JORE B /N b3 100 BT K () -t A 5 0% A 285
JS 54 I3 1 B 00 S SR G A, b B i B £ T o
SDF 542 B4, 7T At 2 20 P B 2 1 3 8 s
Z—. CHEMIEFRY, BEELF 4 iRk ) 5 8 ki
DA 3 o T T T K W T I R
T2 , 11 WSO 3 % IR0 S 7 A= £ 5 R 40 4 7T 7 1k K 4
WA DR I T A o AT R R T 4
FER TR . DL 55 SRR A W B I £ 2T 4k L
P T At 5 24 BRI £ 27 4, T 75 P R S LA
W AR S R R R AT T R
I TR R i
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Tab.2 Physicochemical properties of dietary fibers under different pressure treatments

- QL3R Jj/MPa
0 50 100 150 200
ok N/ (gg™") (3.63+0.14)1¢ (4.84 £0.74)° (5.28 20.41)" (5.98 £0.50)" (6.87 £0.34)"
N/ (gg™") (2.32+£0.43)° (3.07 £0.21)¢ (4.17 £0.47)° (5.04 £0.21)* (5.48 £0.45)"
Rk 1/ (mL-g ") (4.73 +£0.37)1¢ (5.85£0.47)° (6.23 £0.56)" (6.89 +0.42)"° (8.22£0.76)"
ALV il S B % (2.07 £0.02)* (3.74 £0.09)° (4.72£0.07)" (4.91 +£0.12)" (5.07 £0.51)°

2.3 AAENLEBEEAFENESES T RHEE

H 5 #

Ph As I Cu 45 T 4 8 JC 2 5y 15 AL W1 N o 4
B —E FR R P ECP R R B A R R e
G T B S K P R AT LA AR R B B T A e fig ), W R
G I B TN A — i W AR R 9K T 3 i S T A e
RE 1 5 % pH (ERL IR, SOA SCRE$E pH (2 12 7 Wi
Sl R A1 i T A0 T BRI R R[] K g A B i i
BNt bk 3 R 4 JE BT I RE g, 45 SR
B 1 TR, mE la AT 7E pH {7 440 F , AR E

- 3501 Hrh [lAs* OCu*
R L
&~ 250
= 2
N L
w
M L
4 L
i k
L 0 50 100 150 200
QbTEE S/ MPa
(a) pH{H7

3 R B £ 2 4 10 T 42 R B T RE I 9 25 B R
FLCHBE A YA pH (8 7 408 F Xt E 4 8 B
T W BRI T pH A 2. X R H TR MR 4% 1
T £ 2 OB R 114 35 e R B 21 T 1R 45 S K Kt
VA X T 4 AR 15 114 W 40 3 34 P R B 0 HL, O
(9l R A R 0 s I A O SR R £ T 2
W4 Jm B T E B R IR S R AL
7N W B 5 O S i T 4k % T 4 JR B TR [
Bt TIE B 2 490 0 S IR £ 4T 4k LA O R 11 7 4 U R
BE 1, T AT 2 BEL RS AR T 4 R B T IR UL

2501 H P>+

WA Ocu*

- =W

S o S

S & 3
T T T

W
(=4
T

E%E%dﬂl‘[ﬂﬁﬁﬁ‘éﬁ/
(umol - g™)

(=4

0 50 100 150 200
HRBRE F1/MPa
(b) pHft2

U N TR) s g b B RS £ 47 4k 04 B 46 I B W R RE

Fig. 1
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2.4.1 A B U RE

JRE E 2 2k LA 400 ) 4 2 BT R DAL, AT IR
92 P A A0 M A A A R R Y L 2
FIF 718 g 7 (7] 7 40k 350 £t £ & 2 46 280 4% 10 0% e g
I3, %5 I 2T 4 of ) 76 0 W A R g e b B ) i
AR U K, 3% 5 200 MPa [ W A T e, HA [ J&
3 b TR T A V%4 A 0 M ) 3% A v
(938 I T 42 185, X — PR 5 PARK 45 5y 45 o —
B, TR, A A AR IR 1 S
HOT R R A e o & R maig =, X
S T AT R I 1 2 4 5 K 2 il 5 o AR W BE AR
(NI GRTR D e R e SN S N = e S T VN T
IR 445 2 9 2 A B T AE R R P i
o LIRSS R ERW, AWk BN B 5 4 A0 Y
2 Wi By A S 5 T Ay R R IR i £ 4, TR
B BT (T R A R T R RS B v
TE 25 R E i Rl 1 0 125 285 o) P B AT — S B

[ip=g

Adsorption capacities on heavy metal ions of dietary fibers

o8]
W

I M 50 mmol/L
[ 100 mmol/L
L 0200 mmol/L

[ S )
wm O U O
T T

HIEIPE AR 1/ (mmol - g7)
(=4

=
T

0 50 100 150 200
JbFRIE F1/MPa

B2 TR 7 b B0 £ 4 1 4 76 B O A i

Fig.2 Glucose adsorption capacities of dietary fibers
2.4.2  o-EN G E T

Jil £ 27 4 X o-VE B WS 1 EL A — s B AR
FH, T ol £ A 2R P T R 2 T T A
Horfr 200 MPa kb 3 e 3 R B A P RS G AR 4R 1Y
ou-TE oy WA T B ) SR, Ry 18.42% L, %5 0 ~ 150 MPa
b R B LR 4ERE A AR T 2 36% (32% |
28% M1 27% o JG 127 4E 5 = 19 o-VE K3 Tt 410 1] BE
Al RE 5 HARKE R K A k. Bk
FRE7K T RE R A 2 0 8 1, 00 B 5 I W & A ik
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2.4.3  JH B2 PH A4S 2L

BRI IR L 2 2 4 405 18 2 I B 2, B 2 4k
HLAG HE 3R oA A4 6 AH T R I A R A T AL, A
B o BT R 45 A ik 1 5 R g b SDF 1
i DA AR B RIS M A M B 4
B ACE RS PR 4 A ) RS RS IE 3R
] & 7 A B G B 2F 48 9 IR 7 2 BE A 45 28 v
DHPM 4b 35 I FR 45 5 R ) i & 38 &, (A & )
Th g R AN B 35, 3% & Ry DHPM B f B 5 0k A8
JIN VTR R, M AT 4 O R 4 A RE
JIFL - 1 BEL i 4 £k Bl 5 T g 18 KT 34 58 L A 150 MP
F1200 MPa 28 {L R H i . DHPM % K 0 JRE £ 47 4 1y
) 5 A A 2 i A /0, DR g G PH S A e BE O 6 i
eI

Hlh

JIEHER B A 15 R 7%
sas8hEasd

(=}

(=Y

0 50 100 150 200
AbBRE J3/MPa

B3 el s A % £ 47 Ak 4 REL T IR BEL I 4 %

Fig.3 Bile acid retardation index of dietary fibers

254 LA R TR R g Ak 30 1 £ 2F 24 T e kR 1 1Y
I AT 4 AT A Bl 25 8 e GION U B AR T LA SR
P f S I T A W D RE R RS SR AN (R, PR
— b D BE PR BCRHAS i B0 G L A SR L A P,
TINEE dify 4 A JORE A O D 45 24 BRI B PRI I 2 45 A
1

3 HRIE

38 L XF P A [A) Hs g b 3K 0 27 A iy 4l i
AR BT B D Re ek A B, Sl 25 e s U It d 3 4R v
BRI T, HAEYME ROEE T 44
200 MPa i) DHPM gt )5 ,IDF 5 SDF i 43 B (E
IR 1,87, DHPM (3% 1 5098 i B 27 4 i K fb 1
JiT K T FE R o-E A R BE 0, 0T HARRK
AR 77 B8 G AL 3 T 3G T 5 B LA 38 )
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