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Study on the modification of dietary fiber from garlic skin
and antioxidantion
LIU Wan,MA Hai-le’, HUANG Liu-rong
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Abstract: The purpose of this article was to improve the solubility of dietary fiber in garlic skin and assess its
anti—oxidant activity. The enzyme—gravimetric method was used to detect the content of dietary fiber in garlic
skin for the first time. The technological conditions of enzymic modification of IDF and the capability of anti—
oxidant of soluble dietary fiber in garlic skin were studied in this experiment. Results showed that TDF was of
69.18%,IDF of 61.9% and SDF of 7.28%. By single—factor experiment and orthogonal experiment,the optimal
technological conditions was founded as follows:cellulase enzyme dosage 5% ,enzymolysis time 4h,enzymolysis
temperature 45°C ,pH6.5, material —liquid ratio 1:15g/mL,and the dissolved quantity of soluble dietary fiber
(SDF) was 33.20g per 100g. It had been concluded that cellulase enzyme could remarkly raise the solubility of
dietary fiber from garlic skin and soluble dietary fiber of the garlic peel had a high -OH and DPPH - radical
scavenging activity.
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FRE ZIa M -ER AL 5B R 38, fE AR R Trerdfs, BE 4w 7RGt e dE iy, it 17 e
A BUA T AR FIM, 5 R A R R W, IR fr et ZRET AR
Y BEAT S RS O 95 21 B PRSP v I s 1 MRE5FE®

FIEL PR 15 25 I SV B 5 £ 1.1 RS
R 2 T R 1AL 5 R, RS K FRE YT IR K A LU T I s o T

AR B Lo K, AR AL 25 22 TG Lo X1 [ 220 1000U/mg, Biosharp; A JREE (41 6000U/mg, [F 24 1L,
AL SR BEI P AL D BRI o Ry VA g 0 B 1007 Ul L2365 R824
BLIj e O i 2 A2 F IR AT, H & 58 T s A RHGAT R T s T4 2/ 477 Ulmg, Jo45 117 25 1l 41
FAT B2 7] 5 Wil AN F IR AL UK SR Tt PR

W #E B H#1:2013-08-05 * il I A A A A R VR AL R < A Yl Bk (BO~60°CiIE FE) < 95% £
TEE R A %5 (1991-), %, FAEBF LA BFRF @ R ESem T, P < TR ) AR TR I 42 DU /K AR TR T T 1] 24k 2%
BEETE T 74 AR & 1 (BC2013414) WA PR =], Y2443 4740 DPPH - Sigma A ] o

172 20145 $128



ﬁétﬂ%&l

A A

DK-8DHLVIEIR /K #E VR 4 9206 1% #4615 PR
AN F s GZX-9240 MBE HL#CIE IR 8 T840 i
TSP A PR 2 W B2 7 B A% ) s DL=5AIG I ¥ 14 55
DML L R AER ) s PHS-25 A B0 7 TR 5 1
B R A R A A AL E A B
FVELPZA 7] s WEFJ7200 0] W43 66 e il
T U A AT PR A ) s X—10—12 1 T 28 n) U8 7 F v g
JuJeAT CRID NI R A ] FA1004HL 743 T R°F
P I G AT SEIOAN AR PR ]
1.2 KBHIE
1.2.1 Rz EEER M EOSGEHEA EshYL
T B 2 5 7Tk 22 0 5 SR FH A T A 1R v
SEBL IR & F 2 IR GB 5009.5-20109 5 5 i £r 2T 4
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Table 1  Factors and levels of experiment by orthogonal design

KA WEREE B BRI C EgE D A0
0 () (%) (pH)
45 35 4 5.5
2 50 4.0 5 6.0
3 55 4.5 6 6.5

L, IDF R 7 ) P IDF 1 5 53 0 (%) s SDF
RN R JE H SDF I BT i 53 20 (%) s my RN R IDE
JoidE () s my R /R PR JS IDF A BT 4 () o
1.2.6 HPE/ESDFFIPLAALIIE KBRS 1 L
YR B 00 53 B AT B P 475 BH ¥ A R i i o
20mLAF il W3 405 5 43 ) FH AE 60 °C 7K 5 i v T 4
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ML E T, DG BRI IR EE .
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Table 2 Content of main nutrients in garlic peel

TSy JIg i T QRGeS K5y TDF IDF SDF
() 1.37+0.08 5.66+0.11 5.55+0.01 7.92+0.01 69.18+0.02 61.9+0.01 7.28+0.02
22,1 FEfRESEXTSDF & S sgm s 1] LUA 24.07
5 A TR T TR E O~4h IS, B 67 T8 Mt st 1) R S K, mT 2354
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28+
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Fig.2 The effect of solid-liquid ratio on content of SDF
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EH O B DR 22 S50 ] 0, R LEAE 1215 (g/mL) 1
%) TR A2 2350 SR o > T P 4k 52 9 20 R R LU AN R 1 S
IDFH) K5 T E R K G BT LAIEAS S UG AN 2% 18
B bbIx — R 25, Bl e b bl 2 1215 (g/mlD 5 BRI
AR T AT 1IEAZ S5
23 EXXWHERESW

A ZE K AR 1A S0 Ty RN G N ZR3PTN .
HR>R>Rp>R ] S SENSDEFS & 7 25 T 4 - n
it > it it IS o] >0 AR p H> BV UG T o 2T 4k SR Bl D
SDF [ B sz 56 12 41 -A 2 AB,CoDs, B £T 4 2% 1 g
AU E DA 45°C S AR IS TR A 4 IR 224 5% Wl 4fipH
Sh6.5. BGUESEEG R, EHFSDF & ml1k33.201% .
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Table 3 The enzymatic modification results of insoluble fiber

with orthogonal design experiments

S A B C D SDF{ 4t (%)
1 1 1 1 1 29.432
2 1 2 2 2 30.796
3 1 3 3 3 24.971
4 2 1 2 3 29.335
5 2 2 3 1 24.024
6 2 3 1 2 25.609
7 3 1 3 2 21.849
8 3 2 1 3 30.678
9 3 3 2 1 26.428
K, 2556 2418 2572 2397
K, 2369 2565 2597 2348
K, 2369 2310 2125 2550
k, 0426 0403 0429  0.399
k, 0395 0427 0433 0391
ks 0394 0385 0354 0425
R 0.031  0.042 0.079 0.034

EH 24 7] 55 S DN B 0 758 2 IDF eSO 1R 55 i 3k 381
I 2R 22 S KT T A = A R 2R X SDF IR HY 5 5%
PR M o S NN SR = AT
24 MHEESDFHImMEMLER
2.4.1  ATEHERE S AT RS [ th 3k (OH ) i PR3
H,O0, 5 Fe? VR & OV - A2 58 B B A&, (1 il T A B 2E
E A AR S 10 S N 35 T S A7 35 I TR) 82, IR A% 1R )5
AETT bl P 2 1 B 3G, re 2B B I N, I N L AT TS
bR ISR S, SRR Se 4 Fe A RIS, i
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Table 4 The analysis of variance for

orthogonal design experiments

TIZERIE CPIIAIS AL iR P B
A 0.006769 2 0.003385 1.641935
B 0.009478 2 0.004739 2.298909
C 0.040792 2 0.020396 9.894383  **
D 0.006435 2 0.003218 1.560941

WX 0037105 18 0.002061

TE: R IR IR B K Fls (2, 18)=3.55, Fo (2, 18)=6.01.

o)A R kb o 2R ST LU HEAE T PR fr 4T
2 JTCHE AR B Y 9 0.02~0.10mg/mLPY , 2 E L 5
AR IR LGN, W B R AT BT, VAR
2h0.02mg/mLI R 2 H 25 R IA 2 T 63.68%, 5%
FZ SDFX I [ H F 3 B s R e o, AHR A VRIS R

R
242 nEMERE LT 4EIDPPH WS ERE  DPPHe«4E

95% L IFEAT R & — P A 19 A Fh 3, 4551 7nmib AT
W UsE , SRR 2 R SR FIAELE I, DPPHF AR
FOL T B AT, B AR v, A S5 R WO K b W o i AR
s, HLBRES AR Ak L5 B0 HL - B R T G R,
b, A SR VE 1 SRS R . K6 TS LA
LERE A B 5 [l 5 0.5~2.5mg/mLIN , FE &4 35 B DPPH
I e 5 (4 B8 g 158 A5 0T A P 1 39 0 1T 39000, AR B2
2. 5mg/mLINIAF] T 77.98% . 24V 4 0.5mg/mL
B, VST DPPH B FH 2R TS BRZEIE 3 T 95.65% . Mg firk
JE SDFE M FIDPPHAN UV o
3 it

L5, B P TIDF 61.9%SDF 7.28% o 7 X IDF
K FH &1 ¢4 35 iy I Ao B . P 1) e A T 2 4 R - )
LG 1:15g/mL. T 4 25 Mg i 1 5% « i it il £ 45°C
Wi B () 4 AR pHG.5 , I iR 2 IDF 1 33.20% %% 1k
R ANSDF . B PE S5 aR 2 SDF B BT P aa A id v,
RIS @ thFEADPPH B Hh 3 1 B R AE ] -

SIS T AT YE R I R B IDF L i e, #E
R K 1) S 3 w3 T DL R S U 1Rl B O gk
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LT A SN
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[1] 30, % AR, RS 4. 5L K TR E B EHMIR,
2005(1):19.

K5 SDF KHUA MR }50.02me/mLIR {32 ] 15 (OH) iR 3
Table 5 The hydroxyl radical scavenging activity of SDF and V. with concentration of 0.02mg/mL

W (mg/mL) 0.02 0.04

0.06 0.08 0.1 Ve

OH 75 % (%) 26.1420.01 38.72+0.01

43.48+0.01

48.70+0.00 59.30+0.01 63.68+0.02

%6 SDF R YE EZUREN0.5g/mLIN (FIDPPH 5 i 4
Table 6 The DPPH* scavenging activity of SDF and V. with concentration of 0.5mg/mL

WS (mg/mL) 0.5 1 1.5 2 2.5 Ve
DPPHIiFFRH (%) 36.72+0.09 46.91x0.14 64.81:0.02 69.24+0.00 77.98+0.00 95.65+0.01

(F#FH1T9R)
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Fig.5 Effect of enzyme load on interesterification catalyzed
by Span60-PPLipase
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Fig.6 Effect of enzyme load on interesterification catalyzed

by S970-PPLipase
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