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Abstract: Soluble dietary fiber (SDF) was obtained from wine grape skin by two different methods, viz. hot acid and enzymatic methods, and the
chemical compositions of the two types of water-soluble dietary fiber, viz. SDF1 (extracted via hot acid method) and SDF2 (obtained using enzyme
method), were determined. Subsequently, SDF1 and SDF2 were used to prepare oil-in-water emulsions. The emulsion uniformity was examined using
the particle size distribution, while the emulsifying stability was determined using the volume-weighted mean diameter (D, ;). The protein, galacturonic
acid, and neutral sugar contents, degrees of methylation and acetylation, and molecular weight of SDF2 are lower than those of SDF1. The emulsions
were stored separately for 15 d at 4, 20, and 60 “C. After storage, the Dy value of SDF1 emulsion increases from 1.10 pm to 4.29 um (4 C), 5.72 ym
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(20 °C), and 7.57 pum (60 °C), indicating the higher stability of SDF1 emulsion at low temperatures. After storage, the Dy value of SDF2 emulsion
increases from 3.73 pm to 17.7 pum (4 °C), 15.30 pm (20 C), and 12.47 pm (60 ‘C). Eventually, the values of SDF2 emulsions stored at different
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temperatures reach >12 um, indicating an unsatisfactory overall stability of SDF2 emulsions. The span of SDF1 ranges from 3.37 to 4.18, which is
significantly higher than that of SDF2 (2.84~3.52); therefore, SDF2 is more homogeneous than SDF1. After enzyme treatment, the emulsifying activity
of SDF decreases significantly. Hence, the emulsifying stability of SDF can be considerably improved by ensuring the integrity of components such as

proteins and neutral sugars in SDF.
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Table 1 Basic ingredients of water-soluble dietary fiber from

grape skin
PRA SDF1 SDF2
FE/% 9.09+0.06 5.54+0.10°
K1Y 9.71+0.80° 7.37+0.87°
Bnl% 4.3340.01° 2.17+0.03%
EGRI% 5.66+0.00° 1.93+0.01°
FIAEBE/mOl%  76.18+£0.07° 67.01+0.00°
T35 484%/mol% 0.24+1.01° 0.24+0.01°
A 248/mol% 0.47+0.02* 0.66+0.01°
F 3L /mol% 1.61£0.01° 0.9+0.21°
] EAE/mol% 1.29+0.00° 0.46+0.03"
AHE/mol% 0.38+0.05° 0.12+0.00°
% MbE /mol% 3.99+0.11° 2.38+0.07°
FESALE /%% 31.85+0.08" 24.44+0.11%
TBACE /% 5.51+0.03" 2.45+0.01°
EFHHTFEA 3.12x10°£0.00°  1.07x10°+0.00°

E: FATRRFEATEFRE (p<0.05) .

SDF1 fyH & 5 (3.99%) KT SDF2(2.38%),
B SDF1 73 A5 2 1) R eI . 10 BHE )
BefdefE 819 200 SDF2 LS MW, AR et e
TAT LRI B 21 4 SR ISR N 40, Rt R
PERE S D> H SDF1 HR R EFUmE, HiEiE, b
LRHRT SDF2, IRV RPN E,
NG RAFEfRs BRI & &8 0.24%, UiHRTH:
TR Z BRI, ABFERRIE 254 T AR E, SRR
PR I ) AR 2 AT h AF R B A s SDFL (1) B
ZEWES BN 0.47%, SDF2 A 0.66%, FRAHE &K
FEEAE CRIED RIS 1 AL E5 0 XI5
IR TEZ —, i o-1 4-HEEF 8 5 GalA B AHIE
[Pl SDF1 f# Rha & &A% T SDF2, A[fESfER N SDF1
FEM I IR, REeFMVEH, HEE 2k
FE A4, 1 Rha & Et52 B HABARE S 4F 461
T-3.SDF1 ) DM & &#:(31.85%) KT SDF2(24.44%),

96

Wi BA S, (HSEIERR, S50k S rE %
FEREALEEEIME (14.17%) MFHECE R, [FIHABRS &
IRV VERE A 4RI L, %5 2 SDF HEE 1478 AEXT
BN, 21759317 ku F1107 ku G 2N 485 ku, #ISEN
562 ku, EHHy963 ku) 1,

S FREITERAE RS (Mw=11.6-608 ku)
AL FERIAML, IR RIS, HIRE
SR WE R S R BT AR A SR I E, T
FEfdH Empower 51 (S Waters A#]) HHEHE
YIFERRKN.

22 AT ESA
401 __spri Peak2
35 L SDF2
3.0F i Peak3
2.5} Peakl /P,eak4
20} j
15 S yPeaks
o : ot
0.5
00— .
-0.5

Z{5%5 /mV

7N

1|6 1|8 2|0 2I2 2;1 2I6 2|8 3|0 3|2 3I4 3I6 3|8 4IO 4|2
PEMBLIT 6] / min
E 1 EER SOF i3t FENHE
Fig.1 Molecular weight distribution of SDF1 and SDF2
SCEEH ) R AT 2R AR HE R iy
S, 1T BRI 7 150+ RS R 2 5
AT ENE, e %) A a4
AR BURRSTIRAN . 07 RTBOR,  fE ik
(PR B I (AL, R LR eI ok, RS,
TG (BB . FH ] 1 RT I, #i%] 5 SDF B4 &
oA B B o At 2k, S ANBEIEZE AL
1 (21.3~36.5 min) , &2 (36.5~38.7 min) , &3
(38.7~39.7 min) , U§ 4 (39.7~40.9 min) PLAIE 5
(41.0~42.4 min) . Hr, U1 4%, FEJE SDF
TR AHIL, HARIHGERM AN, W2 vEE
ST R KIS A AR P B R, T 3,
U 4 Jo V& 5 A AT RE & — L 25 T8 ) R KA TERE &
YR FRERE, AN TR, AT RS
T B RN S T AN IR R e i g . Tl 3,
U 4 Jeue 5 BARRERII Y, HETWMANG R, @it
—B L. ARCE E B U G ROKIETERE A4
TR, DRl 3, W 4 fUg 5 TELAMBR AT 7T,
FHUEE 1 VRN AT T 1R I EE A
K| 1 7] %, SDF1 Al SDF2 )5 HH e 7] 43 1)
#&21.3 min 5 23.1 min, 5 SDF1 MHLLE, Zidfgih
HEHI] % 1) SDF2, Hilé 1 H B 52 1%, Ui SDF2



MK EmBHL

Modern Food Science and Technology

2021, Vol.37, No.9

W RS2 0 AN B b, IX 2R SDF2 |
i £ HR B G Ko B, {75 SDF 2R &
B, KTy & miz b . HEXPF SDF
(1) F 55 SOk A Do T AR e bRt 7t f L 20
RS T8 (20790 w) MHHILEERIRZ .

23 ZLANEE AT

10242000 3500 3000 2500 2000 1500 1000 500

0.949
0.876
0.803

0.760F .
0.76 F -

0.80
0.64

0.48 . L . . . . .
4000 3500 3000 2500 2000 1500 1000 500

Wk / e
& 2 Ei%E& SDF B FT- IR Bl
Fig.2 FT-IR map of grape skin SDF

Hi%] 2 SDF EEr NEHE, LA AMEER
—SUIR R R HE R IS, Il 2 B, A R K
REE A 4EAE 3700~3000 e A 224 O-H, N-H {414
WBNIX, RZHTHENIEEAYE TRy, EIX
1N SDF1 5 SDF2 il EIR AARAL, 2 BH R %
75 SR T2 S HO0 6 4 B K PG S 2T ) £ 2
B AE RIS B3 s,

SDF1 1 SDF2 £/ 7E 1750~1350 cm™ (W% iz &
B MRIEAPIRS!, 1735 e b AW xR R
B (FERASR P BRESTFHH C=0,
1650~1600 cm™ FI 1450~1400 cm™ 2 &) frImSAc s 3 2
Xof I8 L BRI 1-COO™ SO FRAIR FRBAFAR R, IX

B/ %

S

5 —ig
B >

ANIRUSCHS PRI AT 3 R /IN AT LA e ke SR A 43 1) DML
RIS, SDF1 A5 1735 em™ 19 C=0 #5538 BE A%
B, 1608 cm [{1-COO™ FREEAARTHAR, BT LAZEES
(1) DM A Lt SDF2 W& &, B & A KRB R,
UiB SDF1 FIHERERG & & M B FES5 KT SDF2, iIX 5
% 1 T RoRBdE LS BAHST . SDFI £ 1700~1310 cm™
A PV MACUEE HH B AN AN R RR ) e, D R A 5T
I, ¥E%; SDF2 fEHLE N IELE s —, Hed,
XHEN SDF1 A &R sa & mEah, B
HerP B REAE 1700~1310 cm™ A7 55 3 A8 52
e, B H BRI L ES T S8,
SDF2 W24 A 25, Rl —.

AR, SDF1 LA BAT 34 24 8L A/
i, AHEL SDF2 fILLAMNERG SR 2%, F— XU
SDF1 [/ E5 TR 2 o

2.4 SDF i FL b 4 oA

241 FUEMSAT

Y4 iF SDF F il g K B im B L, FF43 BIFEAR
(4 °C) . =i (420 C) MEiR (60 C) %44
NMEAE 15 d, DORAR KN Tabs, FIRIAR 20405 B2 Span
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Table 2 Particle statistics (di, dsp, dgo and distribution span) of the prepared emulsions made of different water-soluble dietary fiber

samples from grape skins

ar ARG AT i t% Span Dy
djo/pm dsp/pm dgo/um
FSDF1  0.03£0.31*  0.68+0.00"  2.38£0.00"  3.46£0.01°  1.10£0.00"
FSDF2  0.73£0.20°  2.68+0.94*  8.34+0.00° 2.84+0.00°  3.73+0.20°
LSDFI  042+0.01*  1.22+0.04°  552+0.78" 4.18+0.03"°  4.29+0.41°
LSDF2  0.69+0.09° 11.90+0.00° 42.60£0.45° 3.52+0.01°  17.70+0.10°
MSDF1  0.14+0.11*  1.10+0.33°  3.85+0.01* 3.37+0.00*  5.72+0.41°
MSDF2  0.70£0.07°  11.70+0.04° 34.80+1.22° 291+0.71°  15.30+0.26"
HSDF1  3.68+0.71* 10.30£0.25" 20.10£0.83* 1.59+0.66"  7.57+0.27°
HSDF2  0.82+0.14°  838+0.01°  23.00+£0.03* 2.65£0.01°  12.47+0.02°

E: RIZI AR FHAFTEFREE (p<0.05) .
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