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Abstract: [Objective] The aim of this paper was to extract the soluble dietary fiber from pomaces of
red grape (Cabernet Sauvignon) from residues of the wine industry with HCI or cellulose enzyme,and com-
pare the contents’ differences of eight different grapevine pomaces. [Method) Two methods which used
HCI and cellulose enzyme to extract soluble dietary fiber from grape pomaces have been taken to provide
basic information on the extraction of soluble dietary fiber. The L, (3') orthogonal test was performed to
determine the optimum technique for soluble dietary fiber from the grape pomace adopting HCI or cellulose
enzyme. The infected factors were concentration of HCI, concentration of enzyme, extracting temperature,
extracting time and ratio of solid to liquid. Comparison of the yields of soluble dietary fiber extracted from
eight different grape pomaces were performed by the the optimum technique. [Result] The result of the

first trial indicated that the concentration of HCl was marinated in 0. 389 mol/L,1 : 20 of the ration of ma-
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terial to liquor,75 “C for 75 min. The result of the second orthogonal test indicated that the pomaces were

marinated in 2. 0% of cellulose enzyme,1 : 20 of the ratio of material to liquor,55 °C for 210 min. The yield

of soluble dietary fiber of Gamay Noir which extraced soluble dietary fiber with HCI or enzyme was the

highest in eight different grapevine pomaces, which was 455. 2 and 421. 0 mg/g,and the second Chardon-
nay’s (438.6,401. 8 mg/g) ,the least one Syrah( 277. 2 and 242. 8 mg/g). [Conclusion)] The suitable tech-

nology of soluble dietary fiber extracted from grape pomaces was determined. Comparing the methods

which used HCI and cellulose enzyme, the contents of soluble dietary fiber with HCI were higher than thaet

of the enzyme’s,and the difference wasn’t significant.

Key words: grape pomace; soluble dietary fiber; extracting method with hydrochloric acid; extracting

method with enzyme;extracting procedure
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Blanc) . %t A 7 (Italian Riesling) . f FF /K (Camp-
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Table 1 1, (3*)orthogonal experiment assignment of the level and factors for
extracting SDF from grape pomace with HCI
KT [l & Factors
Loonl HCLHE (A)/(mol + L 1) R IE (B /C B ] (C) /min L 1L (D)
Concentration of HCI Extracting temperature Extracting time Ratio of solid to liquid

1 0. 389 75 75 1:18

2 0.519 80 90 1:20

3 0. 649 85 105 1:22

x2 AEEMARNEFHEESDFH L GHEZTRBERKFER
Table 2 1,(3")orthogonal experiment assignment of the level and factors for
extracting SDF from grape pomace with cellulose enzyme
KT [ £ Factors
Level YR EN /% PRI B2 (B) /°C PRI [E] (C) /min B L (D)
Concentration of enzyme Extracting temperature Extracting time Ratio of solid to liquid

1 1.5 45 210 1:10

2 2.0 50 240 1:15

3 2.5 55 270 1:20

1.5 #HEaE 11. 6,268 HCI ¥k JE X SDF & & 09 5% i 55 5 i K

K 1 SPSS13. 0 % dhs b 214K PF X 1E 52 1056 25 2R
BEAT oM IR IE S 4 R #E AT B3

2 550

AR WO B U T 2 U [A) % SDEF &5 43t (19 5w 7 12
B/ o A HCL R U 45 f2 it b SDF iy e T2
HE N ABCD,, B SR A T2 5% F Jy: HCL %
0. 389 mol/ L, $2 R ¥ 75 °C . $L U E] 75 min, K}

2.1 HCI{REREE K& SDF WEZIKWER Wt 1 20, BT SDF Bt o # (
a3 W2 A, AR E Ry =
%3 HCIEREHEE SDFM L, GHERKEER
Table 3 Results of L, (3")orthogonal experiment for extracting SDF from grape pomace with HCI
No. Concentration xtracting hxt?actmg Ratio F)f §<)11d Content Colors
of HCI temperature time to liquid of SDF

1 1 1 1 1 56. 06 # f, Brown
2 1 2 2 2 49,40 # {f, Brown
3 1 3 3 3 34. 60 # {0, Brown
4 2 1 2 3 36. 80 # {2, Brown
5 2 2 3 1 34. 80 #5t6, Brown
6 2 3 1 2 38.66 # f4 Brown
7 3 1 3 2 37. 20 # {4, Brown
8 3 2 1 3 31.94 # {6, Brown
9 3 3 2 1 34. 34 # {4 Brown
K, 140. 06 130. 06 126. 66 125. 20

K, 110. 26 116. 14 120. 54 125. 26

K; 103. 48 107. 60 106. 60 103. 34

ki 46.09 43. 35 42. 22 41.73

ks 36.75 38.71 40.18 41.75

ks 34.49 35. 87 35.953 34. 45

R 11.6 7.48 6.69 7.30

A I AR R HCL e B |42 O B
SRS ] CRRR LG 4 DR R B R 3 R /N TR0, 01,
VLT 4 F P2 SDF & B 5952 W 77 74l 2 3% 25 5%
2.2 FHERBRRWEEKE SDF WEZIKBER

HIZE 5 M 2E il . C R B 22 Re =
9. 77, FRWIHR I [H] Xt SDF 5 8 (4 52w 2 1 ) K

21 i Z g B 4R R X SDF 5 19 52 1R
PR fRe/IN o DRI 2T 44 3% I 42 B 4 B2 s of SDF
MRfE T ZHE 0 ABCD, L Rl T2 51 N
PR B R 2. 000 FRIBGRBE 55 °C J2 IR ] 210
min, BHEH 1 ¢ 20, Bri& Ay SDF B IR 85 (0
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Table 4 Variance analysis of L, (3*)orthogonal experiment for extracting SDF from grape pomace with HCI
i S i 9y I b
Source of st]uages df Mean square F Sig.
#IE Intercept 0.010 1 0.010 3 251. 847 0. 000
HCI #¢F Concentration of HCI 226.903 2 2 113.451 6 29.501 0. 000
P2 PR F Extracting temperature 85.545 6 2 42.772 8 10. 024 0.001
PEHUE ] Extracting time 70.540 2 2 35.270 1 8.169 0.003
BHE L Ratio of solid to liquid 106. 288 8 2 53.144 4 12.574 0. 000
"2 Error 25.809 5 18 1.433 861
Bt Total 515.087 3 27
#IE B3t Corrected total 0. 000 26
x5 AREHARNEHEESDFH L GHEXRKBER
Table 5 Results of Ly (3")orthogonal experiment for extracting SDF from grape pomace with cellulose enzyme
TR WEGHFE(B)/C 4RI (O /mi EHRE (D) SDF 4t/
LR H?'i(/\)/% Ei::r);ctin - Extractin " Ratiﬂf of solid ( 'E %/) A
No. Concentration g . g Lo mEtE Colors
of enzyme temperature time to liquid Content of SDF
1 1 1 1 1 112.2 R A4 Light yellow
2 1 2 2 2 105. 8 R Light yellow
3 1 3 3 3 121.6 R (4 Light yellow
4 2 1 2 3 110.5 R # (0, Light yellow
5 2 2 3 1 108.7 R A4 Light yellow
6 2 3 1 2 122.7 R B0 Light yellow
7 3 1 3 2 105. 3 IR ¥ (4 Light yellow
8 3 2 1 3 109. 2 P Light yellow
9 3 3 2 1 198.5 R B (D Light yellow
K\ 339.6 328.0 344.1 319.4
K, 341.9 323.7 314. 8 333.8
K; 313.0 342.8 335.6 341. 3
ki 113.2 109. 33 114. 7 106. 47
ko 113.97 107.9 104. 93 111. 27
k3 104. 33 114. 27 111.87 113.77
R 9. 64 6.37 9.77 7.3
RO FENSMEE LR AR HE ML W ILX SDF S EZmE R AR E,
IF IR SDF & 68 09 52 i 22 5 10 2% T 44 SO J32 kL
£6 FEEHRIERNEAESE SDFM L GHESRBNETESN
Table 6 Variance analysis of L, (3*)orthogonal experiment for extracting SDF from
grape pomace with cellulose enzyme
i S f1 1t g )y Iy % i
Source of s(lua;es df Mean square F Sig.
B Intercept 0.055 1 0.055 7 191. 501 0. 000
27 4 Z ifi J it Concentration of enzyme 172.199 4 2 86.099 7 5.612 0.026
P2 PR JF Extracting temperature 67.025 4 2 33.512 7 2.198 0.167
PEHURT [A] Extracting time 151.625 4 2 75.812 7 4. 930 0.036
L Ratio of solid to liquid 82.58 2 41. 29 2.729 0.118
"2 Error 0.430 2 9 0.047 8
Eit Total 473 18
2 IE B3t Corrected total 0. 000 17

2.3 SHMERBEEEKESR SDF SEMLLR

H1 2 7 RHL A B P S A R R SDF A B
T Z0F T . HCL 4 U 8 i iR I 4 % B2 i SDF,
Lt R T T TR 27 00 ~ 4506 s £F e R

VRBE IR 8 bR A5 45 S v SDF, H 5 o 4 4 4 1 i
TR 2400 ~420% . BRVE ARG 4R B SDF &
R OB SR b 2 B ik R IO S A A
B it 45 1) SDF & i fi e » 73090 455. 2 H1421. 0
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mg/g, FYR M EE LT (438. 6 F1 401. 8 mg/g), i P
$ii SDF ()& e, 40 % 277. 2 F1 242. 8 mg/g.
K. % HCL 5 £F 2 3 B 32 A 4 2 i SDF

AT . HCL $2 B 4 K2 i SDF (1) 7= & & T 4F
A Z WL, B A 0 Fh LT 6 5 Fh A % B2 h SDE
SHAEER.

R7T BENMBERNEAKRES SDF 2SR

Table 7 Compared SDF contents from eight different grape pomaces with HCl and enzyme mg/g
[7¥3 (iR £ iz it 1
21 (8 5 Fh Extracting Extracting Wh‘;: Extracting Extracting
Red grapevine method method o ¢ . method method
with HCl with enzyme grapevine with HCI with enzyme
{35 Gamay Noir 455.2 421.0 B Z Wi Chardonnay 438.6 401. 8
HEFE/R Campbell 367.6 333.8 Ht A7 Ttalian Riesling 375.0 342.0
IR EZEk Cabernet Sauvignon 349. 8 317.0 [1#F® Chenin Blanc 347. 4 313.2
P§Hi Syrah 277.2 242.8 /NP Muscat Blanc 278.8 245.0

M8 M, 52 F=1.123 766<7II%
FH F crit=4. 600 11, 3B HCL $#2H 8 Fi MR 85 4
Zj [z # SDF {77 5 47 4 Z B L I 2 B AN 1 35

738k P E=0. 05, R WIPI & 22 52 A B35 5 Ik 7
{ELFI T 25 2R — 2

xS SHMMKMRBFFRLER SDF S BHATESH

Table 8 Variance analysis of contents of SDF extracted from eight different grape pomaces

25 5 KR H ¥yr i % P{A I A
Discrepant source df Mean squares F P-value F crit
21 [A] Interblock 1 4 658.063 1.123 766 0.307 056 4.600 11
ZH N In group 14 4 145.045
Bt Total 15
s W B A R WK A s KR M K 0 1 B R I i

(D AR EG 32 2R HI R VA R 1 i IR 4 B2 it
TR AT . MR R TR BE L
O3 B R OB ORI R e AR SR R
1R B B A 4 BO - 1 3 A B S 4% 1R T i A I R AT
g, Ao BIE BN 3 6 B RE A AR I R AT
LR A AR T O R A
B AR S AR AR . DRI R i AR S B AR 7 o A R A
A — W R BRI . Al i — i H BORT B S U %
M I £ 2 2R R AT AE R A 2 B A /Ny TR
PO SRR AR T SDF RS AR, R TS B
[ERESEILNE =IO AL IS I EEE 20 D rd Ve S LRSE AL
LA 7 A g+ PR A 552 P ) Tl Al A ™ o A v
ANEAMES .

(2) IR 27 4 60 45 Z Bl L SEME AR B3R B A G 1Y
TR B 23 o 7R J 2518 56 v 8 G %) 5 4 A 2%
SDF 2073 4 73 Br 6 00 2 B . 4] 2 A 2% v 2R I 4K
e HAW B3 G A 5T 3R 2 T 4 5K AR B W e
PRt HCL 2 350 45 B2 8 SDF BT 5 7= 2 i1 w8 fI% £ %2
ZRBEE BN . R — R TR RS
Yy AR ) 20 M AT B 2R N BE 2 B A BE o £
4 2R | 20l A i i S B R R L AR S . SRR
FAERR WAL LR R R R RS
A B T AE S R SRR 5 4T 4R R 2

ARG R B9 3 56 b ORE L 5 8 il AN [ i Ao A 4 KL
T T AN [5] it o ) 2 5 AN [R) ) A A BRI 4% 1 L T
o 481 25 B2 T TP B 25 Bl AR 2 20 S R TR L TR
T B8 AN [R] o o 2 76 B2 o P i) SDF . B 45 7 45 19 7=
HWAR.

(3) 41 4k X W& — JE M 00 EPR B RE PR A 2 4 R
i 2 B A by A A o R A R TR 8 7 A ] 1 T A
LR — 2 I Ui B AR 2 L A D) S R 4
B B8] 7 4 T 5 R i R D B
TS T AR IR A 43 A (B AIIR R Y
AN PERE 27 4 (TDF) Bl 27 4k 5 i i 1 10 7
] 14 SR W 2R IR T 20 1 R A S A L AR (38 23 IDF
¥ A Bt SDF . [N b T 21 4k 22 Tl 42 BOR 4 B it vh
SDF . A & i H ™ &

4 %5

2 BT B UG £ 4T 4R 7 B2 B 22 05 T R
DR B0 FE TR AR R | I AR BB (] | B R B
FRRR LA o A 56 70 30l 0 IR 1k 5 i 2 b 4R BOT
LAY T — 50 ZK 5 3 OGS B 2 1 e
PEATIESSAR i E MR E T 245 F .
HCL $2 BUH % B2 nl i PR e e e e fE T2
SR - HCLHREE 0. 389 mol/L,#2BURE 75 °C L&
BRI B 75 min, B HG 1 2 20, IR 42 B SDF 264



5103 i

i, S5 < A A B T T T I R R 2T 4R AR T LIRS 151

R ey 8 5 T 24 2R VAR B A B T I P N R 4T 4
M T2 5l AR e R A 2. 000, 38 U
55 °C, & BT [A] 210 min, BLWE L 1 ¢ 20, BT $2 LW
SDF Bl €8, A% 8 ff

FHVL b 2 Rl g i e d T2 20 S SR L 8 b iy
M%) R SDF, 5 REW] Hia s 56+
fR AT 5 1k B £ 21 4, HCL 48 B 8 Fol R 375 44 45 S i
SDF , H: & & 5 4 &) 2 8 T s i 27 % ~45%0; 4F
A 2 Tl R B I 8 R TS A A B2 i SDF, % i o A
BT R 24% ~42% ., fE 2 A TS
SDF & & &5, 2~ 455.2 1 421. 0 mg/g, HIR
JEE 220N (438. 6 Fl 401. 8 mg/g) . 1M P§ L SDF 4 &
AR, /9 277.2 F1 242, 8 mg/g. J5EHr4s
RRU]L2 Py e $E WUH 45 it SDE, Hgs5 Rz 5 A
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