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Study on the extraction of Guangxi hemp dietary fiber and its characteristics
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ABSTRACT: Objective To optimize the extraction process of dietary fiber from flax and explore its probiotic
properties. Methods The yield of hemp dietary fiber was used as the experimental index using Guangxi Bama
specialty food-hemp(Cannabis sativa L.) as raw material. The effects of material-liquid ratio, protease addition
amount, alkaline hydrolysis time, alkaline hydrolysis temperature and alkaline hydrolysis pH on the extraction rate of
hemp dietary fiber were explored by using enzyme-alkali method. On this basis, the response surface optimization
experiment was carried out, and then the related characteristics were further studied. Results The optimized
parameters for the extraction process of hemp dietary fiber were: Material-liquid ratio 1:10 (g: mL), protease addition
amount 2.90%, alkaline hydrolysis time 79 min, alkaline hydrolysis temperature 58 °C, alkaline hydrolysis pH=10.
Under these conditions, the extraction rate of total dietary fiber (TDF) from hemp was 73.98%. At this point, soluble

dietary fiber of fire linen SDF) free radical scavenging rates and hydroxyl radical scavenging rates were (2.30+0.22)
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g/g, (2.26+£0.04) mL/g, (4.04+£0.20) g/g, (54.29+4.80)% and (34.69+4.65)%, respectively, for hydrodynamics,
expansion rate, oil-holding capacity, and bitter diphenylhydrazyl radical (1, 1-diphenyldiphenyl2-picrylhydrazyl
radical, DPPH). Insoluble dietary fiber (IDF) was (1.89+0.01) g/g, (1.17+0.01) mL/g DPPH free radical clearance
(4.12+0.24) g/g, (97.25+£2.13)% and (96.94+3.75)%, respectively. Conclusion The hemp dietary fiber extracted by

enzyme-alkali method has good water holding capacity and expansion rate, high oil holding capacity and antioxidant

activity, and is rich in a variety of polysaccharides and monosaccharides.

KEY WORDS: dietary fiber; hemp; response surface method optimization

1 51 &

FoFUF s g R L, AT S R K S L
IR ZR o T B 2T A SR8 72 AR Y TC 0t 1 S5 T Ak B i,
L ICIE IR B RIS ST 75 A RE B i — W R, bk
FRA<H-ERE IR R P R o il I K I i Rk vl 43
KA B AT AR AR R R A e, PR BN, TR
2 n] AR S 7B i 2h, V8T A e R, e nT R A
RS | AR BSR4 R A AR HAT R4 b Ak th gD

K J§ (Cannabis sativa L.), +2& & £ (Sankoh) X ik J&
(Cannabis)—4F 4 B AL A S, MM EYHRIEE &
A 3000 ZAFERY T T o JORRAETR R —Fh LR i 25 £ R
YEY), 16T V. 2/ . LREEE A — & R R SEa Ay
W Horh, B E A KAz £ — B KOR, RE %
EANGEEH, WA EE SR ERZIV R K EZRF
Z—o HHl, X KRR FE G 5 2 e ORI A B
B, KORRER F A B R S U DLJCORRRE N SR, 1
I REEELR A M B BUCIOR ;5 e T S PUR A I 5
FEBORFLIBCK BRI o XoFF KRR 18 807490 IRk A F
5% B FH A R B RRER 11, 2R ST PR
FEck Ry SRR, SR T Bk $E BBCK PR B 1 Gianfranco 2511
SRR BRI R AR [, SRR PR RS | Wi 258 X
AR IE AR LS AR BCKRREE 1. EET, LAWK R JFURHEH
e B £ 4 (AT 5 41 v AR L3

T IRTE 75 3 DR (£ it R 1 4T BRI T 2 S
i HEROR, AT ASOROR N IOk, SR - 45 6 0k EA T
PRHT, HX IR T BT LA, BT JOMME £ 27 e
BT ZHAESEONEE, DI (R Z3 R (0 B dh B TE R
B HE PRI S

2 RS TS

21 RS

JORRKIT TG B SRR AR B AR T ) T
KO, AN AR (O BT al, BUES TR AL b
AR ED); Bl A R R, LR R Al 1 7R A R
YNGI)B
22 UHREERE

HD 7Y e B TR s XU TR (U [ BRASES A R ) );
BSA T RV (b #8 2 R AL R G A IR A));
SHZ-MB HUEH K F2s F (R HEIR 25 i 4 A FRA AD;
RE-2000A Bl 78 kAN g W e A A AR ); TG16-WS
B DA VIRAL B DL SR PR vl ); TENSOR 11 Y
i 2L A6 (75 | BRUKER /A ]); DFY B 5535 5 fig
FRHLCR 18R FRRA AR AT R FD).
23 SWHE

23.1 RRIZLAE

[ FEhPsbEE H GRSl H :

J AR R A4
TR (SDF)
A

Coen Jo—{ w0 Jorf e Jo]

&

(IDF)

232 RBRIZ Gk

KORAIRE R 60 CEMRT B IE, i 60 Hifi, M
5.00 g 55 B8 — 2 BHE LLINACK ] pH 9 NaOH W, T
VNN — 7 S P B B P, AN TR AN ) i iR 4,
TLUESE IR AR UG FINE A . YE TR T RO R JORR Y B B AT 4t

(total dietary fiber, TDF). IR FL25 We s E IR 1/4, A
4 AT 95% 2L AR IT 12 h Jim B0 T4 BIAS: KRR Y RT3 1k
JEE B 27 4 (soluble dietary fiber, SDF).
233 KARER A 4 RICE B K KBkt

(L) 2 1 VAR 0 5 6T KRR S £ 27 A B U 152 ]



5517 3

SEAEHER, S )TV KORRRE AR YRR U HARR A 6189

HEFRARIL 5.00 ¢ AR, e rHREtE R 20 1 1(mL/g),
WA pH=10, TRMIEJE 70 °C, BaftE Yy 60 min, HELE
H B INE3 3) AR B 2%, 3%, 4%. 5%. 6%IFXT k.
JBRIE £ £F B IR 52 0

()RR L X BRI £ 2T - IBCR 1 5 1

HERRARIL 5.00 g RS, WEmEE RIS 3%,
pH=10, BHARIEN 60 min, TARIESE 70 °C, HEZRI L
SBIN 1:50 1:10, 1:15, 1:20, 1:25 (g/mL)BXT K FREER
LR YR BRI

()WfE pH KT KRR £ 27 4k B U 1) F2 i)

HERRFRIL 5.00 g AR5, BOEBRIERE IR 3%,
B EE A 10 10(g/mL), Ba A E S 60 min, B 67 R
70°C, ZZEpH 4350 8. 9. 10, 11, 12 IXF K REBEE LT
YEFRICR AR

()Tt TR0 %o BRI £ 4 4 H2 TR 11 52 1

HEFAFREL 5.00 g R, BOERMEEOERME 3%,
BHE LA 1:10(g/mL), pH=10, BHfFHRIE 70 °C, 2% 20 fiF it
] 4351k 40, 60, 80, 100, 120 min WX JRRIE £ £F 442
R AR

(5)BRAR: T Xt BRI £ 2T A $ IR 14 52 i

HETRFRIL 5.00 g FE&, WERMEROMRMNE 3%,
RHR LR 1:10(g/mL), pH=10, BT 80 min, %5 %hH,
fRIEEESY B 50, 60, 70, 80, 90 °CHY X K BRME £ 47 4
BRI

(6) PR £ 7 S H L 10 1A R 9 8 T

DL 2R 00 45 S R A, e B [ AR 2R AR 0
HE(A) BRARETEI(B) . BRI EE(C)3 NRIE, LK LF
EPEHCR M N, K Box-Behnken A0 A8 % 1T
HEA P R TR, R N KR L 1,

KRB A AE R B GB/T 5009.88-2014 (£ &+
REE LA ) AT, H R ST AR B A AR UK

oz 1o, DEIDFE &
|DF?EEX$/A)_%X100
e o, DEINSDFH
SDF#HLE / % —MXIOO
234 KIRERA Yeeh s AR

(DFEKTT

A% Ma 241 )5 ks VR 16 i B 0.50 g #4510 mL
KB LETRS), EiRAM FHE 24 h, 7000 r/min %
0> 20 min, FE FIER, FRE.

F T I E LK T

sk =Te =M
m
o m-FESL T, g my- R ER, g.

Q) fik %

R4 2 R S IR g A AE 2 B 0.50 g R 4T
HERESE T 10 mL 5, oA IR, FRS WA

5.0 mL 28K TR T, B, TRIRAG T
B 24 h, 10RIEE A AR ARTL
i/l = wa = SN 2
_Vl

Wik =2V
m

e Vi R RITIR RS, mL; V, AESEIRK S AR, mL;
m AHES T E, g0

3)FFi

HAE Wen SV AR, B 0.5 mL FESLA
10 mL fEATEAHF 08 TIRS, SR TFH#E 1.5 he
4000 r/min 518 F 2500 30 min, 8% FH W, R,

v wa - MEES DR

Bl Jy = T2
m
A m-ARERTE, g me-HE AR EE, g0

(BT EALTEPE R B HEEL

22 JH /NS T B 5E J5 R T W YRR Bl 43 SRR 4R
W KRR IDF, SDF £ 2.00 g, 4R 1:50(g/mL)MA
70% L FEH W, T 70 °ClEEKBH R 5 h J5,
3000 r/min &5.0> 10 min, B b4 H.

(5) R JE B &F 4 xb — 2R AR T bR R 2L [ o 3t
(1,1-Diphenyl-2-picrylhydrazyl radical, DPPH) H M %1% Bk
P

HEFFREL DPPH, HIJG/K ZBERLH 5% DPPH-Z. B i
(1x10* mol/L), HX 3.0 mL #4455 1.0 mL DPPH-Z [
BIRS), HEEE N 30 min, T 517 nm &b & 5
WOGEE Ay; B 3.0 mL FESRIAWS 1.0 mL Jo/K S R
A1, H IR RN 30 min, T 517 nm Zbil e R
Ay; H3.0 mL DPPH-ZEEFE T 1.0 mL ZZIR/KIRS], HR
WG 30 min, FEK 517 nm ARIE HERE Ag. 53
AT 50 AR AR S B 15 25

PR R KRB 47 4E DPPH [ | R 5K

DPPH H HZE/ERR R /% = (1 —%) x100%

(6) K FRIRE BT 4T X ¥2 1 P S5 B )

HX 1.0 mL SDF A5 WMRE 5 A58 M. e oy
SIANA 2.0 mL 6 mmol/L FeSO,-7H,0 Ak, 1.0 mL ¥&50 1A
BB, YI& 0.1 mL 6 mmol/L H,0, i3, 7E
37°CHE IR 41 KU 30 min, TR 510 nm &b Hg ol
FEME A LA 0.1 mL ZEMK B i Hy0,, I HRSERE(E A
DL 1.0 mL ZE 0K et v, I LR B R Aoe

PR S5 KRR (4T 23 F BB BR R

B Hﬂ%iﬁl@’%%/%:(l—%yloo%
(T JRRIRE £ 2720k (5 BRI E2T 1S 507

VEBUFREL 5.00 mg K&, %88 1:100 i AfH 55 AY KBr,
TERFER ip S8 0 BF B IR A5 I TR, 57 B FH 20 A0 e 4,



6190 1% A T R A

81

HHHIEE 4000~400 cm™'

3 HRED

30 BEFRAENBRAERNIZMMMK
311 BEZR A BN EERAERRE N

B & 1 AT, B B A A I A3, KRR IDF
J SDF 2R E IS, Utk 3%, IDF FEH 3 i
KK 53.90%; Fifi# 2 FARGES IR (938 7, IDF $8BCEH4A T
R, R TE ARSI i, 2320 IDF P Rergi s
KRR M BRI 4.00%0, JCFE SDF $2H05 A
B RAAH 23.75%; Bl 2 (1RGSR 193 1, SDF A3
R TFE 2557 R B P AR HR IR L) 1T 29
i, BRI EE RS IR 3.00% A i BRI

70 ¢
—«— IDFIEECR
wl —+— SDFfEE

50- i/}\!\_/k//i

o
W40t
gﬁ |
=30t

I t’—/é/——é\z__,/{

20 b £
10 1 1 1 1 L
2 3 4 5 6
B IR AN N /%

B B S B IS0 IR 2T 4R R A R (n=3)
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Fig.5 Effect of temperature on extraction rate of dietary fiber from
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