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WE b T3 A R B A0k (a0 B AEACEE o ik B A B ) PRI I 2 T IR IR R 4T 4 (SDF) , R R AF 2k
F B xt SDF 3047 8 AR BOME | R AL ¢F 4 B B AR 5 0 (B3R A 3 B AR IR 5 85 AR B 1) Ao 85 AR pH 14) | JF )& BB ST B SDF
bE EALHR MR AR S B REAV  H R E AR R E T E L4 pH A A 6.5, 8 M8 E 40 °C, B A e
¥ 0.9%, B iR 1 2.5 h,SDF 4% W 3.55%3% £ 10.86%., i it WL A8 i 45 M) R I, BOMAR ¢F e 25 M P T AT I8 58 R 55,
BET A, R L M T B BB Sush AR RO AR W 35 2 0 SDF B R A IS IR e B A B
PR A4 & T 54.58%,43.73% ,38.40% ;SDF JR # ik JEA£ 0.5~5 mg/ml & B, BEJG SDF & 1, 1-= % A ¥ KX m
(DPPH) A w4 2,2° % R —-—= (3- T A K SRk ok —6-75 82 ) ,ABTS AW A2 L A WL CONMHARHIBERD %5
B A 3k B 42.87%,44.05% ,41.46% , & R Fe* 946 1 £ Smg/mL B3-S T 12515, AFFR A —FRA BT 2 HGF L
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M5 (Cyperus esculentus 1. Var. sativus)
NP R R VSRR 2 AR AR B Y) | J5 7 TR
AR YA b Y R R, 1952 AR AR, B
iR € T 5 T TR R T R B R 2016
AEAN AT FRRE 75 A Ry T R ) A A
HEHEYIE, 2018 4F b [ B2 e ot ik & iy
WY 1575 Sl i Ik 31.3% , 7 il i
2 550 kg/hm?, Ho =M 290 K0 4 4% IR0 2
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WEFEATS oA PR e E R a7 o
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MRy, fEDIREME RS ANGIZS B RA Iz
If A AL, il SR 28 0 0 L R R O R S
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AAMBE T FERS R 47 4E (Dietary fiber, DF) LA &
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M BRI K BRI DF, 5 GO DF A 3
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(SRS Y AR Rl i PARD N E RS Vick O ) 1 P2
TMIEA T DF Frim, HT LA B 2950
BLIE L e SO0 IEJHEE R PR A T e
S5 USIm S SOM DF BB i B S I E RN E
MZER S, SR, 5¢ TIh¥5 M DF A2 55 45
4 55 £ W) 2 D BEAH SC AT T A% B Rk, OB SR
DR SO T 205 A fr it — I &

DF 3= 248 A 6E /N 15 A6 WO iy i K AL &
VRS, WON N ZERESE E B IR 4EE
R W YRAKZENE L REFRRY, ETH
Y ER Ak 22 B 25 5, DF 0] DL g3 S AN vl i 1k i 2 2
4 (Insoluble dietary fiber,IDF) Fl 0] ¥ 4 i £ £F
4k (Soluble dietary fiber,SDF) PiZEM 12  JEAFE >k |
N SDF EAT R4 g BEARRE PR LK AR W 3 e 1 i)
12 TN S I R B2 2 A0 ) BE 1 R 0 T A A
B, R DF b SDF e 58 5 AT 10% , 1fi
W H RIRM D EF 2 b SDF 1 & 5k 3%~5% , 1F
—ERRE R T IR M, SDF 1 2y
2 E A SR R AR A Y A A
o AT =TI X Ul W N v Y B B T 2]
S Bz AN RIS T v S A W e M RO Y —
ity JH b T 4 22 T AR A A0 L RE T ST AR R
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KRR Sy 27 dE R R, BEMTAEIR IDF 5%
S (LB B R AR AE /NS G 95 SO DF &
R, HPUHER 4Dy 30, AT R 245 B
£ IS GOM) SDF 8 1o 27 4 2 vk v kA7 el
SR FH 5 DR 2R S92 6 0 1 S B 0 o) 2T 4 2K i e e T 2
PEAT AL, LU RSB PE BT L i 95 Bk SDF 14 4 B
PRI 25 H 5 PR S AP, LT S 41 g i 95 S A
B T AR £ A TP S T R AR I BRI SR A

1 MRERE
1.1 #HR 5

VS SR (K4 5.61% K8 15T 7.10% , FLAG
5 5.45% , MK 53 3.60% , & # 39.71% ) W4 3K F 0]
JefrsEi .

a—VEM B (5x10° Ulg) , 2 s Mial )4 BR 2 7
L7 2 Z W (5x10* Ulg) , 1 0 A= YRk 47 A BR A
A ML (4x10° Ulg) | JEEAE F I (1.5x10° Ulg) JJIH
[ i AR 2K — HEE DPPH  ABTS, Bl 4 T 357 4 KR
I8 A TOKERE B & T = AR I 7R A PR
WREREN KA R B IR — S0 BRI A N K
B PUIR MR IR | =" O LKA BRI
Bk A A A B R e T R 2 R AR 2 AR
ARRAF
12 NUB5EF

SYC-C fHiR/K IR &, L1574 B 7 28 i
il 35 A B 7] s DZKW -4 # FHE K, db 5
AV AL S A BRZS 7 SHZ-D (1) 78 #5 7Kk X B 53
L ALl A PR B s DW-861A437T ARk
UKAR , WA 35 11 45y 45 B/ B s Eppendorf58 10R 1=y i#
WURESOHL, SUARTE v [E A BRA A LGJ-18AXD
FLAS R UR T HRHL T R S0 AR R 2 A R | 5
ANEL LA G EE T, i T E A B A F] s pH
T, M RF ) —FE R 2 A28 A BR A B Quanta250FEG
i 7 e, S5 E FEL A ; Minifle*600 X-
SHERATHHYL, H AR BE 240 ]
1.3 RIEH*
1.3.1 WyFEMAETAL R B —E fIm T Sk,
Ky FEALRE ELA A, JBOA 60 CHER ML+ Z1H 5
ML T J5 i Y5 oA 100 B i
1.3.2 SDF Rt T2 2% Goff VW Jr
TR AR B, B PR IO Y ORI B 20 g (M) i

A 500 mL #EE R, A REARBLLL R 1:7,pH
{4 6.0 MR 22 th i, 53 A 0.8% I 2 11 il
2.0%M1) o—VE K B FOBE LS TR 515 A K I 4R U
By 40 C/K PR 90 min, 95 CK i 15 min, ZE iR
A HJG 10 000 r/min &> 15 min K B0 LG
WO A I g B, I AR 4 fR R
95% . BEVE W HEATBEDL 12 h, FEUUARER B2
L H 10 000 t/min B0 15 min Ji, FUIER
ISR A, WG b AR 8 B8 i A -80 CUKAR 12 ¥k
24 h, BEE R G RO RE IR LA B2 R T pL
T -80 °C, Hi5i# 50 Pa F¥& R T4 24 h, EFE 5
4T A SDF, HERA B & SDF 1) T 42 (M)
AR E &, A (D) PR,

SDF é‘?ﬁ(%):%xl% (1)

1.3.3  SDF egtkffil# T2 KIGE GBI )G,
W — g WAL R B, 75— R N KBRS
—E W] FEK 95 CCK TR 15 min, WA, 5.0, 4l
UE DT, B0, T8 WIS B S SDF, HLR R
132 5k,

1.3.3.1 FRPEFESLEMA DI SR SDF &
HONTEM bR, SR R R4 AR IR P SR A Y
EEFAINE (0.3%,0.6% ,0.9% ,1.2% ,1.5%) . i fi#
¥ (30,40,50,60,70 °C) . Fiff fift iif 18] (1.5,2.0,
2.5,3.0,3.5 h) Fiffi pH {4 (4.5,5.5,6.0,6.5,7.0)
X} SDF & it B 52 il

1.3.32 IERRE UL AR R R S 2
TE AR BT £F 4 2K WS N | WA R RE | T A
B[] A % pH A 4 DR E BN ER 3 AKF,
BANAE 3 EE BCFE ., HER5AKFILEL,
1.3.4 SDF Ay 454 bk

1.34.1 HEES L TR MF4ER
it S AR AP S B SDF BRSO B R
FHAH v b S50 UL 58 A T R A5 2R 2 000 %
F1'5000 5T B ik 4544

1.3.42 X-SF&Ams ot R X-5F i
(X -ray diffraction, XRD) X} 2 14 {7 . J5 SDF iy
mn VR ZE R AT A0 BT o AR — 2 MR T S 9 SDF
FE i, D E 25000 B N HL TR 40 KV, 8 N LT 40
mA , fiT 5 £ Y5l R 5°~700, 45 & 0] FH Origin
2018 F A5,
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Table 1 Orthogonal test factor level table
P ax
A (B iR 42 )% B (B %% 2 )/°C C (B g i 1] ) /h D (B #% pH 14)
1 0.6 40 2.0 5.5
2 0.9 50 2.5 6.0
3 1.2 60 3.0 6.5

1.3.5 SDF A4 B 5

1.3.5.1 K3 2% Zhai 50 )7 LR AE
Bk, FREC—E B AE 105 CHEA 4 1) 46 & Y
2F 2 R EFCHERT 5 B9 SDF, K FRi2 i 1 h, FH 4 1%
VR R FEUTEE ,4 000 r/min 50> 15 min, F7 L
DLVE R i, $F/K 71 (Water holding capacity,
WHC) T8 A= (2) iR

WHC (g/g) = my=my
my

K omg A B, g5m, HULVE L, g,
1.3.5.2 EHKREDE 22 JE IR SE R 7 1k
YR Bk, B — i 1t 2F 4k 3= Mg ol 0 L J5 /Y SDF,
BT 10 mL S FE T IA 5 mL & HEK, RS,
TR WRCOT- A R 8 S D SRS WUIA R, i A = IR
FHE 24 h 0 R WOKJE SDF AR R 3158
Ji& Bk P (Swelling  capacity,SC) . HIH8E J5 ik an A
K3 PR

SC(ml/g) = V=V (3)
my

T ome SRR S T g5 V) A IRK I K AT
WARFR  mL; V, S WK BB 5 3 AR mL,
1.3.53 Fp e S5 Fhak SR Iy vk R AR
B0, PRI € i £ 4 3R B PR AT S #Y SDF,
F 10 mL B0 0 SR O A RTRE R T o
IO 3 mL KRG, B R FERH 1 min J5 |, 8
30 min. & 5,1 000 t/min B0 25 min, B FJE K
W B 1) R I BR 25 BRIl s R TSR )
(0il holding capacity, OHC), Hi 158 Jr kiA=L
(D7

OHC (g/g) = M=
my

(2)

(4)

R amo o RE BT g s my SR R AR A A
B R gy my RS R i RS O A

i, e,

1.3.6 SDF ByHiafbae Ji

1.3.6.1 DPPH i€ 2% Huang 5P J5 %
FEFEAE ., K DPPH % F £ B, VRN 0.1 mmol/
L,H 2 mL. DPPH ZBEHE W5 AN A 2 mL AS[R]
VR B M S SDF % (0.5,1.0,2.0,3.0,4.0,
5.0 mg/mL) , £ 53R G J5 % kG SN 30 min, T
Wk 517 nm FIMWESEEE A\, HPCIR MR (VC)E
S BH M XS BE . DPPH 35 BR 2 A 115 07 ik A= (5)
s

DPPH %4 (%) = (1—%)“00 (5)
0

KA, B G SDF X HE 41 A9 W6 B AL A
SDF (W61 A, S8 JG DPPH 4L G
1.3.6.2 ABTS iLillE 2% Chen SE®(1) J7 15 F
Ve, K SR 7 mmol/L ABTS 1 1.4 mmol/
Lo G R 0 72 20 1R A, S iR N 16 b, il £ Al
ABTS A i, R ABTS A i BEE Wi R =
WG FEAE K 734 nm T2 0.70 + 0.02 WAL, 43
S 0.3 mL BCPERT S5 AN [F]BT v R Y SDF %
(0.5,1,2,3,4,5 mg/mL) I A 2.7 mL. ABTS H
FIEW L IRAE FIREFE 5 min, T 0Dy, WG
JE A, FH VCAYEFMEXT I, ABTS B BRF M55
PN AE(6) FiR .

ABTS % (%) = (1—%»100 (6)
0

XA A AT SDF X B84 A WOk AL R
SDF AW G A, TG ABTS H H L0 WG B,
1.3.6.3 KBHIREME 2% Huang 520 J5 ik
FVEME P, B 6 mmol/L. FeSO,.6 mmol/L H,0, Fi
9 mmol/L /K ¥ 8 - L BERE W 45 1 mL, il A 1 mL 2k
PERT . S5 AN TR = B (0.5,1.0,2.0,3.0,4.0,5.0
mg/mL) ) SDF &k , EE IR 4] ,40 C/KME 1 h, T
ODs 10 2T SEEE Ao FH VC PR XS HE 723 B
H A R R A R (T) PR
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FIH ISR (%) = (1- 0 )x100 (7)

0

oA, i JE SDF X BEZL Y e S B A K
SDF WM 54, S TE HyO, H I IROGIE
1.3.6.4 BREALEE RN S5 R
M R AE B, K 2 mL BCPERT 5 AS R e 1Y
SDF WM A 10 mL 204, F5r70mA pH 6.6
(% 2 mL 0.2 mol/L B BR 2% h il 1 2 mL 1% Y 4%k 55
LB, IR 215 T 50 CINY 20 min, B HI E %
HINA 2 mL 10% =5 ORI L R IR A
10 000 r/min &> 10 min Ji , B 2 mL B35 6 2
mL TCHE /KA 0.4 mL 1%8 FeCly % RNA L3
o, RS E E R T DGO 10 min, 7E 10 000
min &0 10 min J&5 , B RFE ODqgg e B 0012
. VC VERRTEXT B8
1.4 HESZITE5 S

G Y N S PE AR 2 AR E A 3
K, K SPSS 24.0 B AF 43 # , MR H L b
K] 5 B A AT A PR AR BOR 0 K 58 A A,
AR R FH B & 5 224307, 37 R A Duncan ¥
AT B FEVEG G K DL P<0.05 1y 22 5 i 1k
FIWT bR, Origin 2018 FE4 1A

2 HBRS5HW
21 SDF#&IZMUBRELE

SHIBUREN T ST {2 1 NES 41 o33 L R
Kirh SDF &8 4 (3.55+0.17)% , I A £ 4 E il )5
SDF % & 3 HAE AU g & AR A4k, Bkt
UEe S (1 A
2.1.1 LY REEAR NS X SDF &= m %
SN [A) 241 4 2 i # (0.3%,0.6%,0.9%,1.2%,
1.5%) %P5 SOk SDF &5 A 2, 45 1 i 1
7R 1 0.3%~0.9%35 F N, SDF /Y & 2 Bl 21 4 =
it 351 2 1) 5 2 2 25 P TE 5 (P<0.05) , B FE 4T 4
ZHEH R 0.9%00F 35 B , & 5N 6.64% ., SDF
E AR T BE S AR 5 OB Y i A G
Idrovo 5P A & N Wy Hh S INET 4k K i J= |, SDF 19
FERMA PR R L 7E 0.9%~1.5%75 Bl N, SDF 1Y &
et A 00 R T v A AT Y A o B
JEA3 21 SDF 23 & AR K, A2 4 1 it AR L
ANBEWE L WETTVE A ) 2 8 TR0 S5 28 W o, T

REA 5 SR SDF 1) 15 1220
2.1.2 [l iR EXF SDF & B A5 2L 4
22t A I (30,40, 50,60, 70 °C) % il 95 SR
SDF & & 152, 45 F A& 2 B | BE & B 15
) F i, SDF &t 56 5 5 AR . > 41 4k 2% it 1 i
B R 50 CHY,SDF & it ik B i KAH , B 6.12% .,
Tt i sk B TGN, 47 4 R WIS PN R 8 2 3Rk, X ]
Al h T B A 2 4 22 il Al A T T T e, (A
) 53 T4 Z ) B S IR AR T X5 SDF Y
PRI, e IR Ak T N £ 4 R RO WA SN
S| A o = A s 2 X e e SR
RALTF IR A ROy, SRR 5 0 5 2 (A 4
fil AN 2T
2.1.3 [l ik fE) X SDF & &AL 4 4k K il
fiff ff 15F 18] (1.5,2.0,2.5,3.0,3.5 h) ¥} SDF & & 1Y
S 45 AN 3 F o Bl A e iR R) 09 28 4K il 0
SO SDF & e Th e IR AR 2 i g 1 ) Sy
2.5 h I}, SDF & ik B K, N 5.79% ., it i i 1]
BT £ 4 RN e 58 4 S VR TORIAE F i
WAL, 2R 4E R g ) il SDF it — PR fi,
ES gy (1
2.1.4 W& pH {EX SDF S & 15 21 4k X i
fifgfigt pH 1H (4.5,5.5,6.0,6.5,7.0)%F SDF & 1 5%
e 45 S an &1 4 fieos Y B i pH (AT 5.0~6.0 N
B PSR SDF Y & 5Bl pH A 38 T 34 K
M pH 4L KI5, Wb oM SDF & = 4G ks
fi%, HAP R pH {E4 6.0 I ,SDF & i ik 5]
5, K 7.60% . H IR0 A pH 2% 44X SDF i
il g BA K GEm, axX — 25 R R RS
21 4k R Bl A il pH AR VS TR SDF 72 WA G
—J5 i, 4 pH {EAR T 3 T 2F 4k R i i il pH
I, 25 3 BULBG TG 1 AR, A58 h 27 2 R i i i
pH {8 5.5 245 ; 5 —J5 1, SDF 7= ¥y 41 4k — B il
B R LT YL R BRI, R IR EF 4E R B e
2.2 SDF ¥i#l& I EERIKIMAL

2 RWIESIR I A A R 22 r (E RIS
M SDF & & K/AN N EHEF A D>A >B>C, i
fift pH L8 52 1) S5 K Tt A s [) 1 52 W) B /) | 3 S
FH T £F 2 22 i PR X 25 R U B AN TR, A X
T 5, B8 ST 17 T B %ot L i g G, ARl 45 L3R
-S4 (B AN W 8 Al T2 A ALBLCoD;s, B
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a
7.0

6.0 F

5.0 be

40F ¢

3.0

SDF &
SDF content/%

20F

0?3 0‘.() 0‘.‘) l..Z ITS
T £ F AN ik
Cellulase addition/%
AR 7R b A Bl RN 22 5 B (P < 0.05)
B 1 SFEREBHMEXHTEH SDF 2R M
Fig.1 Effect of cellulase addition on SDF content

in Cyperus esculentus meal

7.0 F
§ 6.0 ) a a ab
g S0 b
& ‘é 4.0 F
= O .
7=
o 30f
)
20F
Lol . . . .
L5 2.0 2.5 3.0 3.5
i i 1 [
Hydrolysis time/h
T AN [ B AR A B R 28 9 i 5 (P < 0.05)

B3 HEREmEFERNEIMTEM SDF 2 2Mm
Fig.3 Effect of cellulase hydrolysis time on SDF

content in Cyperus esculentus meal

SDF fe B 1.2 M £F 4k Z I N = 0.9% , B fit
¥ 40 °C, BRI 2.5 h, B pH {HM 6.5, i
WERIT SDF & Sk i m{E (10.86 £ 0.17)%,
P TR 50 v A% R ZE R AH B e, R RIE T R
A ERAE M T2 5 B R S 45 A AN
SR CIE 32 5 DA 4 T 3 56 v Bk e A AR e M 1 B8 4,
W Z2 45 DR 22 (R Y s e B, e 2 30 BB AR i v T
e —E R F RS T SO SDF I &,
2.3 SDF &4t

231 ARSI HBEHE T BT
K AEECHR 2 000 5 F1 5 000 £ T £F 4 2 i ek 1
HIJA SDF WIS AR, 25 A& 5 s, ikt i
TSRS 2 b R T MRS )5 SDF Z IR T2 25
A, BCPERT SDF S AN BLE IR (8% R, 35 0 2
T MRS | 20 A A R 2 /LB YA, 75 A SDF 1Y
— B MMk SDF 25 M # ok Mt 2 F ok,

7.0 F
6.0 |

= d
wWE S

4.0 F

DF

SDF %%
SDF content/%

3.0

20F

3‘0 4.0 5.0 6‘0 7.0
it e 1k 2
Hydrolysis temperature/C
N ) BRI R R 22 5 3 (P < 0.05)

B2 AEEMHEHFRENHTEM SDF S EMNHM
Fig.2 Effect of cellulase hydrolysis temperature

on SDF content in Cyperus esculentus meal

8.0
70}
60}
50}
4.0F

SDF 5
SDF content/%

30

20F

1.0 " s s L
5.0 55 6.0 6.5 7.0

pH
T AN ) 7 B R R 0R 22 9 i3 (P < 0.05)

B 4 SYEEEBEEpH EXRTZH SDF 2EMFMN
Fig.4 Effect of cellulase hydrolysis pH value on SDF

content in Cyperus esculentus meal

P AR DR AR Ay e bR, 3 ThT HE R o 1 FLA |, B 4
SOMMAATL KBRS . Hua 55258 i 3945 i B8 SR AN 2
i T SDF 25 44 [a] B 5 A7 R 5 L IR R 3 1R 1) 2%
SERE IR LR 2 RGO T DA IR AR S R R AT
AR MR TR A ST, MmifE#k IDF =) SDF fy
BRI Ma SEPHA5 2] T 24U 45 5 L SDF 11 10,
SiRgYeE T A AL AR, 2 AL A R
SER BN R TR B R O 2 LA A
T P2 2E A 03l ) W B A 7, T BBk — 2B s H
45 U N

232 X-SAT AT XRD Sl i o1 X5
LR A I A R A S A SR A S RO B
KRG 0 S R S A 25 5 AT A R B A2 2T 4
[ &5 i B DA R BEURE F R s, AR i e ] 9 AR b mT
DL XRD M4k, W& 6 7R, SDF F 2 A k4,
s DX SR T A A 3 43 23 o DX 3 & 4 35
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Table 2 Orthogonal experimental design and results
j B & e

R AHEmE) | BMER)  CHMEE)  D@Rpm)
1 1 1 1 1 7.39 +0.01
2 1 2 2 2 8.44 £0.20
3 1 3 3 3 9.57 +0.05
4 2 1 2 3 10.86 +0.17
5 2 2 3 1 8.02 +0.03
6 2 3 1 2 8.89 +0.09
7 3 1 3 2 9.15+0.03
8 3 2 1 3 9.67 +0.08
9 3 3 2 1 7.78 +0.03
K, 25.40 27.40 25.95 23.19
K, 27.77 26.13 27.08 26.48
K; 26.60 26.24 26.48 30.10
k 8.47 9.13 8.65 7.73
ks 9.26 8.71 9.03 8.83
ks 8.87 8.75 8.83 10.03
r 0.79 0.42 0.38 2.3

ER 33 3 D>A>B>C
A 7 % A,B,CiD;

(a) B PERT SDF 2 000x H, 55 %]

B 5

(b) Bk PR SDF 5 000xH, 5 [#]

(e) P )5 SDF 2 000x H 5% &l (d) etk J5 SDF 5 000x L 4% &

S EMIMAEIEE . EHEM SDF HHRRE

Fig.5 Scanning electron microscopy of Cyperus esculentus meal SDF before and after cellulase enzymatic

700
L — AT
= 600 — HHE
£ 500F
= g
i 400 -
& .S
=g 300+
T E
£ 200}
a
100 -
0 1 1 1 1 1 1 L 'l
0 10 20 30 40 50 60 70 80
Tt o BE
Diffraction degree 26/°
B 6 IFeRERMRMET./FH ™ 248 SDF 1Y

X-SH & AT 5 E
Fig.6 X-ray diffraction patterns of SDF from Cyperus
esculentus meal before and after enzymatic

hydrolysis modification

o4 B

POV JE AT AR SDF 4580 32, eleMEJS 1) SDF 45 4
BE BT 6.79%F% 2 4.61% , ST 5 A
TRURIT H U o7 B8 G A9 T A P S AR Ak, SR T AE A3 S
AR 25.22°0F , 4 BB RO AT G 0 0 B AF 4k
B2 I M X R T RIURE Y Y AR G R e A T —
SEFEFE WS IR , ( SDF AR A5 0, Al 25 40 & A
— AR T RE Sy Kk AR HE R B A A F
AT BB A H 21 R R AR SR A7 S e RS 1) TC e
TE IR0 HE 25°~30° 2 [A] A — S5 55 19 1T 5
g | 2 B Rl M A ek tE JS SDF 2 R S A A EE f
AIAE ARSI T A I BTG 2F 4k 3R T RE i — Fel
IR, P A R 25 0 AR B R L Ak R
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A6 kA2 1,
2.4 SDF 1B MRS

Rk 77 2 M Rk 07 J2 A i SDF 4 3¢
R AR b, ISR A RN 3R 3 FTR | £F 2 R ik
PR 4R F M Y5 TR SDF R K 1 Kk M Fn 4
M (P<0.05), Horr KK Iy )N 2.95 o/ $EEH
4.56 gfg, Ik PN 2.63 mL/g $7 N 3.78 mL/g, §F
I 2.63 o/g RN 3.64 g/g(F£ 3) ., FEK S AN
g M PE S e T SDF WY 7K A5 fig 77, Al i i SDF 4%

IKPERER, 2T 4 3R M i vk mT AT W2 27 4k R 47
YR Z W] 1) BBl H B, (AT R R R 4
T 20 B S5 K Rk AT 2 5 oS DR T AT L e K
HHEJI . Daiva SFPHBASE] TAHMAIZSE . Flh
S W vh SOk SDF 4533 IR B RE 77, 55 £F 4E UL
IR T 45 K 08 K P D v A %8 B A G, iRk M AR
P JUAS B2 8 B 25 R AR A i Y, LU SR AU R, AL
B3 2 | DX I i 0 B ) M

x3 HHEWM.FHTEMAUTRAEESAEELERINER

Table 3 Analysis results of physicochemical properties of soluble dietary fiber of Cyperus esculentus meal

before and after modification
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Studies on Structure and Function of Cellulase-Modified Soluble Dietary Fiber
from Cyperus esculentus Meal

Zhou Longzhu'?, Wang Peng', Dong Shuang'?, Wang Jing', Ding Xuechun', Yang Na',
Wang Jinrong', Qiao Hanzhen', Gan Liping'
(‘College of Biological Engineering, Henan University of Technology, Zhengzhou 450001
State Key Laboratory of Animal Nutrition and Feeding, Institute of Animal Sciences of Chinese Academy of Agricultural
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Abstract  Utilizing Cyperus esculentus meal as raw material, soluble dietary fiber (SDF) was extracted from it using a
composite enzyme method (a—amylase, glucoamylase and trypsin). The SDF was enzymatically modified by cellulase, and
the enzymatic hydrolysis conditions of cellulase (enzyme addition amount, enzymatic hydrolysis temperature, enzymatic
hydrolysis time, enzymatic hydrolysis pH value) were optimized. The content, physicochemical properties, structural char-
acteristics and antioxidant capacity of SDF before and after modification were compared. The results showed that the opti-
mum conditions for cellulase modification were as follows: pH 6.5, hydrolysis temperature 40 °C, enzyme addition 0.9%,
hydrolysis time 2.5 h, SDF content increased from 3.55% to 10.86%. By observing the ultrastructure, it was found that
the modification changed the fiber structure, weakened the diffraction peak intensity, improved its structural characteris-
tics, and improved the microstructure characteristics. In addition, cellulase modification increased the water holding ca-
pacity, swelling capacity and oil holding capacity of Cyperus esculentus meal SDF by 54.58%, 43.73% and 38.40%, re-
spectively. When the mass concentration of SDF was in the range of 0.5-5 mg/mL, the scavenging ability of modified
SDF on 1,1-diphenylpicrylhydrazyl (DPPH) radical, 2,2°-azinobis (3-ethylbenzothiazoline—6—sulfonic acid) (ABTS) rad-
ical, hydroxyl radical (-OH) was significantly improved. The highest values were 42.87%, 44.05% and 41.46%, and the
ability to reduce Fe* increased by 1.25 times at 5 mg/mL. This study provides a reference for further improving the de-
velopment value of Cyperus esculentus meal and its application in human food and pharmaceutical industry.

Keywords  Cyperus esculentus meal; soluble dietary fiber; structural properties; physicochemical properties; antioxidant

capacity



