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Abstract

The effects of enzyme and alkali treatment on the antioxidant activity of flax soluble dietary fiber
(SDF) are studied in this paper. The results show that the scavenging ability on ABTS and DPPH
and reducing power of alkali-treated samples are significantly higher than that of enzyme extrac-
tion (p < 0.05). SDFs extracted by both of alkali method and enzyme method have good scavenging
ability tonitroso radical. When the sample concentration reaches 8 mg/mlL, the scavenging rate
can reach 99.85%. SDF extracted by enzymatic method has stronger chelating ability to FeZ* than
that extracted by alkali method and the chelating rate can reach 94.93%. These results indicate
that the samples treated by alkali method or enzyme method have certain antioxidant activity.
SDFs extracted by enzymatic method and alkali method are an antioxidant resource with rich
sources and good economic prospect.
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1. 5|8

HAWR(Linum usitatissimum L.)7& P JFREE R JE — 4 82 A FEAREY T KA 7, fRE AL
H DXCREA B £F 3 BY 2 PR R[] SRR SRS S B =4, W FUR B SRR & 28%IE & 47 4,
Horr 30% T ERE B4R 4E (2], Fr DLEHRRVE 2 R AP I G G A 4RV . SRTAT, B A0 A BRI P R FH AR AR
I%, FHSCHISCHERIE D o WETUERIA,  BRE AN B AT DUA R 5 1R £ 41 4 1 25 M 2 R D e 1%, 42
e B LR YE R N A 3] [4], 15 E HTBEA 5T P B0 R Bl vk D5 H RV I £ £ 4 T

RE ) E NIRRT, N R RVF 2500 546N B B &R E % VA IC[5] [6]. RN It & B H & g
—B IR ZMA R, RS RV, N B AR, & RERRIT A [FR,
i E R S EO R AR B R R (7], R, P E R A . H AT A PR
3 2 A B, AR 2 A i 0 H A = R A FH 3 B 52 Bk P A R BR . PRI, SR A
B LERRARTUEATI SO TR R o A58 DL IR A TRE, A FC B2 AR S EUSH JRRVE mT v v
e A4 AE, DU H R ()T AR S LB FE R A48 =

2. WM P SN EEE
2.1. ¥RI5RA5H

BRI £ 1L 75 2 ity ol N R IR I ) P e SR s £F4EE (1000 Ulg), AT [ 255 HfL 2
BIE R AR ARG A A 4, S0 T R EE TR BR A AT A G o

22. H/ERE

QE-200 /&% /7 BEMFENL, WTIZS. TSR ABRA ] ; TDI-80-2B Z.0aMl, & dn B WA 28l i 45 PR 2
"l CM-3700 40l eait, 50N B S RAF .
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3. WG E
3.1. ERREtARRERIR

FHBRIECRE NN — & & A T R AR R EE A 1:4) B % iR 12 h, FEE 3R, Bilig)E FEHRELE 60°C
THE12h, THEEBPHRE, £H.

3.2. eERBAIENIEARE RN T AEERTESDPHHIE

JIJE H RV — R e — 1k 100 H i — %18 1:30 (FTEAAF L, g/mL)FI LB n N pH 7.0 B R h 22 b il —
TN 2% A4S, 7F 50°C FREME 1 h— &3 10 min—4000 r/min, 4°C 3.0 15 min— & _FiEH—~4°ClE
8 h (Li&W: 2 =1:4)—4000 r/min, 4°CE5C» 30 min—YC&EITIE — 1% — SDF.

3.3. FRALTR AR A AR R BN AT A BE R AT 4 (SDE)Fll &

JBHESA R — R i — 3 100 H i~ 488 1:25 REAEFE, g/mL)FI BN 8% NaOH ¥ #i(g/mL),
12 —80°C \iZ 2 60 min—4000 r/min, 4°C 250> 15 min—YEE L3R — 15 pH 2] 7—4 CEET 8 h (LiE K-
ZEE =1:4)—4000 r/min, 4°C & » 30 min— W EITE —~ T/%&—SDF.

3.4. HFEMAINE

3.4.1. ZHEEAONE

Z W& B E R Folin-Ciocaltew W€ . BL 0.1 mL & 243K B (LS T 0E N 2.8 mL 2648 7K
A10.1 mL 1.0 N Folin-Ciocalteu W7, RG], #ik 8 min JFIIA 2 mL 7.5% (m/v)BRERBAETR, #5250,
FHEERTE TR, 2 h 5T 765 nm PEKNETOLE, FATIE =X, ULEMSERTH, BT
TR d 2k, JLRIA R y = 1.7392x + 0.1527 (R* = 0.9936), ity AMWOGEAE, x NEE TIRIKE,
Z W 2 & DU 5 T b BT B A XS TR TR & AT LR L 8]
3.4.2. EHRAERHNE

RSB E R % D I ik, HEA R y = 0.7033x + 0.0454 (R* = 0.9907), iy AW
JCEEAE, x ARG EWREE . A 8 02 B LA 5 TR A it b T IR 4 T A I B R R AT
9],
3.43. AIRMZESENNE

Sr AT mL AN R BORE s R, 0N 6% K%y 0.5 mL, WRBREZ 2.5 mL, SZEPRESD,
PhoKHE 10 min, =TiRHCE, FFEUE T 490 nm W ERWUE, LA 1.0 mL 28K H . HIGKE &G
AR 2R, FL 7 y = 1.3292x + 0.015 (R* = 0.9975), Horb y MR GAR » x 70 /K #6 4  #k FE (ug/mL) o
P it RV 22 W B i DA S AR ot v BT B A X TR A B S AT U B 10]

3.5. AN

VERRFREL — & B AN [E AL FR A v vA Ve R S 2T 4R RE 0, IS B 2K R AR EL N 1:10), #4875 R
BhHEEL 5 min J5, 4000 r/min 0> 10 min, I iR, T 4°C N RGE, HTFIEEHENE,
3.5.1. ABTS EEEERAEHMNE

it 7.4 mmol/L ABTS ¥& ¥, 2.6 mmol/L it it FREFVA R, LAMAFE 1:1 JR & TAL G, BN 12~16
h, ¥ ABTS H ZEEMRE, AHIHAE 734 nm KA FEIE Y 0.7000 + 0.002 . A = B v RO B2 b 2R R AN
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[V S R AR 0.6 mL, FEINA 2.4 mL ABTS BRI, WA G EREFLRAE 10 min, 7E 734 nm
AN E WO EE Ay, = VCFATSER:, LA 1 mL ABTS A2 U BRI E BOGEE (A Ay B 1.0 mL 7%
TR AFE, ATl e RO FE R As [11].

ABTS [ HIEERE %) = [1-(A, -A;)/A, [x100

3.5.2. DPPH HEEEMEEH

I 2 mL, JIA 0.2 mmol/mL ) DPPH ¥ 2 mL, J/KZ.E 2 mL, 7¢/0R2] )5 SR8 H & 30
min, T 517 nm &WEWOLE, BT ZUCPATRE . DURINAEE SVER B Agy RINAFE FL S
IR EE N Ay, RN DPPH IR G A A, [12].

DPPH-EBR (%) = [1-(A, -A,)/A, |x100

3.5.3. Fe TR AE RO E

HUAS R BERE i 1 mL I 10 mL 3R, 200N 1 mL 0.2 mol/L H)RR #5 22 ki (pH 6.6)F1
1 mL 1%k EALAEM, $E50)5 B TIEIR/K B 50°C/KIE 20 min, /K FIRGEAH, A 1.5 mL =52
g, #&%5), 4000 r/min 50 10 min. B5058 FEHEIEW 2 mL, ZEM7K 2 mL, 0.4 mL 0.1% =S EIEW,
A Z JEHEE 10 min, T 700 nm P KA E WO E[13].

Fe' it i 11(%) = (A, —A,)x100
i, ACRFERERIORE: Ay N AEIROLE.

3.5.4. MEFHERERMER

AR [ B2 (RORE 0 1.0 mL F-EL (& dr, i 0.25 mL VRS BERENFREETRL FRINN 5.0 mL A& IRk
FR G2 MR, TR 21 JE INZE B T 37 CHEIR /K He /K i H SO 1 ho B2 HR 1.0 mL S S T EE (0 v I 2.0 mL
SR IE IRV N 1.0 mL #ERZE 2 e, $E I B 15 min, DU N IR BE (OAE S 2S (I 2, 78 540 nm
B AL 8 ROGAA [ 14]

TERAETERE (%) = (A, —A,)/A, x100

A T BRI (LA AR ROGAE, Ay RS TE IR EE T RO E .

3.5.5. Fe" BAhMlE
EUAS R B2 FORE S 2.0 mL, AR IEIN 3.7 mL Z&487K, 0.1 mL &% M 2.0 mmol/L FeCl,, 784327,
FIRTEE 30 s, A 0.2 mLIKREEN 5 mmol/L FEKEIFIRA, E=IE FHHE 10 min, £ 4000 r/min T
B9 5min, ZGGEETHIGE 562 nm ARKIBOGEIE N Ay, RIZKARERESAE S FEATIE 1L N Ay [15].
Fe' BER (%) = (A,-A))/A,x100

3.6. YiETHSLE
AP EEN E 3 K, [ Origin 8.6 &, fliF] SPSS 32.0 AT 45 i+ 04, A MESe i
SFIME + ARiEZE(Mean = SDYER R, 25 R EMKFEN 0.05.
4. R E5VHE
4.1. WLEELERRL S RTEL o4

HHS 1 mr %0, BEVAIRINAD SDF 2 Wy & 2.8 2 & TIyA IR (p < 0.05), MimyEIRINAT SDF K& AR
AR 2 WA T 2 TR IR AU . AR S R [ T RE S BT SDF LA 2 5.
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Table 1. The chemical composition of SDF extracted by enzymatic method and alkali method was compared

= 1. BEIEANREUEIRENAY SDF Ry R A AR 77 LA

£ (mg/g) A (mg/g) ML B (mg/g)
SDF (H%i%) 7.225 +0.24° 48.400 £ 0.07° 39.375 +0.03°
SDF (%) 8.471+0.18" 20.583 + 0.06° 19.417 £0.25°

T ANERE G ) AN E R R R 22 R B (p < 0.05).

4.2. AT 4T

4.2.1. ¥ ABTS H95EBREEHME
ABTS 555 A8 J1 VP BE & 2T 4 S U AL P — AN R . 18 1 OB AR IR B S BR SDF

ABTS & RE 10t E .
100
—o — E b

$0 —a— TR b T

g 60

&

AC 40 },_..-e-"'i
20 },___,___-u'

0 2 4 6 8 10 12
W (mg/ml)

Figure 1. Effect of SDF from flax residue extracted by enzymatic
method and alkali method on ABTS clearance rate

Bl 1. EERIRENFIRUA IR BUAARKIE SDF 3F ABTS SERRZERHIFM

AP 1 AR, BRI B ALK SDF #i%t ABTS A5 — € MITERRAE /1. 1E 2~12 mg/mL IR TR A,
TR B SDF FIBFEIREY) SDF Xt ABTS FITE Bkt /15 BE A B (88 KT N5, ELBE 2B ABTS
(T B BE SR 24 5 T B3R B . BEVESRENY) SDF 8% KT 8 mg/mL J&, TEBRAE I A FEE IR 1 K
FERTE LI

4.2.2. 3 DPPH EHEBRAEHUE

DPPH ) iz F 52 & AP0 R . T 2805 B Ji 2 4T 4 B S AL BE F1[16] . BRIRARIURIBRZ AR L
BARRE SDF X DPPH 375 [ 7l s i bl 2.

B 2 mTAN, BRI AIBRR SR ) SDF #54 — £ i DPPH IS IR BE 1. 7E 2~8 mg/mL I /& i [ 9, Bl
HY ) SDF % DPPH i [ 6 77 il v J& 36 KM s /E 8 mg/mL I IA B K 1 B2 B SDF [1HiE R g
Bt FE 38 I AR KR IAE] 5%)0 1E 8~12 mg/mL ¥4 BT B P9 BEIR FE 300, Bki& 3 ELY) SDF i 4 fiE 1 %
MR ES, XA HE A T B GBI B3 KR 7 4 4 4h i, {H45 300 DPPH & FRAE S T . 16 FFEREETE
Py, BB SDF 75 K B 1 BE R BE 3 AT IN 5 o 3% ] /& F T Big i 5 B SDF 75 5 R o 38 4> &R A
FRO A/ FRE, BURAR T T H DPPH iERRRE ), X 5% | hEAR S BB S.
4.2.3. EREEHME

PUEATIPUE AR 71 5 HOE SR RE B VIR G, IR JE s, PraLRE IR 17] [18]. & 3 ARgk
FOmE 2 HUEH BR SDF 3 J&= 7 iyl 5 .
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Figure 2. Effect of SDF on DPPH scavenging activity of flax re-
sidue by enzymatic extraction and alkaline extraction

& 2. BEiRERANRESE IR BNAARKE SDF X DPPH 55FRZRAVE M

100
—o - Fg b3
|‘
30 —a— AL TR
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Figure 3. The reducing capacity of SDF extracted from flax resi-
due by enzymatic method and alkali method

B 3. BEiAIRERAIRUEIR ENAARKIE SDF HYIEJR e

B 3 A, EEALEEAGRALFE S R AR — B MR TR ). PUEETNE R RN R B e Ty
TREGHETHRE S, WSS TFREINE TR0 H K. B AL RE 5 Ji7 7 B 5 3 K1 2%
184, T P2, AL E S BIRE 04 S5 T B B RN 5, 0 H AR R, B3 & T R 3
IRE S IE S J1(P < 0.05).

4.2.4. M EHEEHEBREDUE

B B BURBRYE 2B SDF Xof SVl J56 775 ok 6 7 il 52 4 ] 4

P 4 AT, EEESR BURBRIE SR EL ) SDF 4%t W ASFE F IS H — i FRfE /1. 75 1~3 mg/mL K EE
PRI B SDF Xof A3 [ 1 3835 B it ) S B 3R B ¥ KR8k, 7E 4~8 mg/mL WK EETEH . B
TEFEEVESE LT SDF T BR A8 7 BE A 5 48 K 2% nsik,  FELAL 3 5 FE g FRBE ) = TR AL 22 /5 1 SDF.
MIREERT 8 mg/mL i, EEEABLISARELUY SDF &R AE ik Bk, B 100%.
4.2.5. 3t Fe* A& HME

TEEMIR Y, FeX AL A ARG B AL I B, 38 i 5 i S S B e 2 2 3 1 PR, AT B 2B 1k
AR T o AR PUE T R 48 & Fe® M PR B[ 19]. BEEFEBURIBRIZ IR B SDF X} Fe**
A s,

DOI: 10.12677/hjas.2019.98092 647 b k=


https://doi.org/10.12677/hjas.2019.98092

LEW &

100

—o — WAb I

]
<
~

TR R (%)
3

Y
<
~

[
=

0
0 2 4 6 8 10 12

W (mg/ml)

Figure 4. Enzymatic extraction and alkali extraction of linseed re-
sidue removal capacity of nitroso

B 4. BRI ENAIRCE TR ANAR A I fH BB PR AE

100 ,
’ﬁ
_,—O"
80 o
’
I"
Seof [
i
§@40 4
'l
1
07, —o - b3
5 —=— WA
% 2 4 6 8 10 12
WP (mg/ml)

Figure 5. Effects of enzyme extraction and alkali extraction on

Fe’" complexation rate of flax residue SDF

B 5. BESAIRERANREA IR BUAARRIE SDF Xf Fe’' & RSN

1o 1F 1~8 mg/mL IR, P

HIE 5 AT, BEZREURIBRIZ AR N SDF i) Fe* B — e # 4 fi
BT R R T RRAL B . X

FALFEXS Fe® 2% B8 SRR IR IR, ELEGALFE S HRE ot Fe® 4%
R WABGISALELY SDF %t Fe™ %4 77 LRIz AR BUI T 58

5. &5ig

SR, SRR PO R A R A B, T ILE K 22 MO T A M 1 T e 7 B
PIR . BYRYIR . SRR ST, T SRR A 2R 4R AR M R b 2 U, T ELX SRR R
FRIE ARS8 5y, SRHUHRRIN 2 J5 SRR 2 FE T2kl . B E SR, MM s /R, Rk,
T LA 78 40 P SRR R R B 4, R SRR B £ 4 ) 26 O SR T A 1 7 M e

ARSI FN], BRALIE (R X ABTS W FRAE /. DPPH BIRAE . IR i it v T B VR BT
SDF ({88 7; Tl ELRVEFIBEESRBK) SDF ot W 3 1 P 3 R A F AR AT W3R v A B B o Fe™
(OB FIHR8R, ATIk 94.93%. IXEH, ZeiRiERIMEEALTLE MR b 40 BT MO PRI Ve . BEA o
Vb T BRI AR S B 1) SDF A& —FORIEE B . B0 RIS RAT MBI RIE, 3 HIRRIA 1175 491 Fi
LT B

ELmAB
Ly PG Ui K 2t 7 A= B 100 H %8 85(01053001).
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