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Abstract

Grape skin dietary fiber was added to traditional fiber crisp cake formulas, and sensory quality
and texture were used as indicators. A suitable formula for grape skin dietary fiber crisp cake was
optimized through single factor and orthogonal experiments: flour as 100%, butter as 25%, sugar
powder (zero caramel:xylitol = 1:1) as 25%, modified SDF and IDF as 8%, modified SDF and IDF as
1:2, egg liquid as 10%, edible baking soda as 1.50%, and baking powder as 1.50%. Under these
process conditions, the sensory score was 80.25 points. The estimated Glycemic Index (eGI) value
of dietary fiber crisp cake is 59.89, which is 1.22 times lower than that of regular crisp cake and
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belongs to the category of medium GI foods.
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1. 5I8

TP 8 26 B v 48 A A0 A T BRI AR P, &0 RS T AR B R T S B, K R SR
1) 20%A A [1]. TERIE R, RN BB EN 50%~82%, REHEAHEENIMELYE. E5R
M2 RGP, XL A1 %) A R I R AT M Br e 2], Hod, B Lr4ixt 4y
Nf e B EEMER, BRE4ERFEMRGENEE, DT OME R MiE. HRmELe
P I T4 FH 3] -

R B AP YEAE R S P R AR T, EE PRI, k. thE Ak E . Lou (4]
WEFE T ARG K R R R 88 60 RN R 253 TR of /0N 22 T [T 70 2 R I RO A 6 R e oy, &5 O
FBH 3 PRSI AT Y B8 T B R T AR R SR . Helen ZE[S1RF AR LA A FERBLIR 2 OB i
AAYERSRITAR M BN YT b, 25 L3R WS DN AR SRR B R0 B A 22 JRRORD R D1 B A B8 v A8 R e 1 R A
LY . 2SS [6) ) FH R £ £ 2k ) AE G M b A2 56 20 (Glycemic Index, Gl)m£F4Eifif, 45 R R
TEHETZ p-H TEBEANINE A 8%M), THIEL B E 174 76, eGl {4 52.63, i DF ¥ &4 8.13/100g, )& T
ik Gl FmeF 4T .

R AT o 1 267 i 144 0 TAR GEWb R IN 008 o DR b ASHIT 006 8 7 B Rt £ 2T 4 Bk R PRI B 7 33047 T
R, CMBE VP FFAIIE A TR bR, PRITFMRINE . WO nIVA M B 21 4R RS T I i & £ 4
IR T A I I 6 41 G RAS T 1 Je £ 0 4 10 7 o L 30 6 R R J D R, 5 B 11 8 6 R i 1 4T
YEBREREC J7 s 00 4 R S AT e Bh BRI A AL R (. PR DL R Se B R AN AL AT A 7T AT S
I e i 4 R v R 2

2. M55 %
2.1 MRS

P 2 B AT I B £ 21 4 (MSDF) FURV ME R B 47 4E(MIDF), 5236 s 3L 223, SHndi gk 4l
Bt AR AT ANFRITANEST R, RS AR A .

WG CAL #54E, H il B B 38 BR A A .
2.2. MEAZE
22 BERERFHEERE T ERERREES

] N IR LT AR BR I T 2R R AR T A 3R — B 1) T (] — 20 SR B R AN AT — - A R —
Fit

JRARBLTRACFR . 23 PR 4T 4k A Ry it 40 H 9 .
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i AT AERRRPRIBUE S B, 4 3 AR (F-RRERKERE = L) BIRE, H R S5k
SEAAl G HARBUE K ZJFE R 1.5 5. SRR PN, 780 b 2 B Sl i 5o a6 .
B N B AR E 1 TR AR € 7 40 AR N5 T384 TR = L) I % a5 B 1 1 A2 55 -

PR SR R RCE 15 min SRS B 15 g 26 A 0 TRV R L8 B 4 R U RIR .

Mg (] _EIR 160°C . JE-K 160°C K545 20 min J& £ H R4,

2.2.2. AEEBERAKMKERE SRR

PUBRE P 455 R EEE Nieks, STIMARINE. B ing. MSDF 1 MIDF (¥ in&E. MSDF
A MIDF (1 LU HEAT B PR R AN ARG, ARSI £ 41 4Rk R 10 B T 7 o

(1) %0 R I B 4T 4EAR IR 75 PR 3R R R

DUBE VP2 5 4 A B e bs, LA A 100% i1, [ 5 XS R N 10%- £ F /N5 41 8 i 1.50%
WATRTR N 1.50%, 23 5678 3 7R 0 (25%. 35%. 45%. 55%. 65%). FEFIRIN(20%. 25%. 30%. 35%.
40%). MSDF 1 MIDF (iR (2% 4%. 6%. 8%. 10%). MSDF A1 MIDF (¥ 0 b i(3:0. 2:1. 1:1.
1:2 O:3) R HK IR B i S5 A 5 A4) PR 5

(2) %] Bz I & 2 4 MR BRIC 77 1E ASARAGAR IR B2 T

FEFL R RIS 45 S Al b, DL N & . Bk s i & . MSDF fil MIDF )35 il & . MSDF 1 MIDF
LB s B, DUBE T 4R, RA Lo(3%) IEAC YT AE B 4P 4R IBRIC 7 . 3K PRI 1

Table 1. Orthogonal test factor levels of grape skin dietary fiber crisp cake

* 1 AERERTERBFIEIE R E REKF

F=®
KF " : :
W I &% RS I & /% MSDF 1 MIDF 7 #/% MSDF #1 MIDF 1 Lt 451
1 25 25 6 1:1
2 35 30 8 1:2
3 45 35 10 0:3

2.3. MBEERMESE

231 HEREAALULERERLSS

HAREE, BUHSE, EnEE, BEAESEMKS S50 1% K GB 5009.5-2016, GB
5009.6-2016, GB 5009.9-2016, GB 5009.88-2014 #! GB 5009.4-2016 | £ .
2.3.2. BEEBERARRRRE TS IRE

2% [ GBIT20977-2007 1 GB 7099-2015, MJEZAS. . ZHZL. WA B PUASFE bRk Bk Rk
ITIREVEY . BRIk 10 A2 RIS 58 % Lol N ST RE A 4ERR BRI B VT8, BB PR Al L2 2,

Table 2. Sensory scoring table
Fz2 BREWSR

T H PEIIHRE N
SIBEETE, TRERCTEE, L], R 18~25

H25(25) SMEMSH N, JRAECTEE, BRI, RImMEREYR 11~17
SRS, REACT R, SRS, RIMHERAY] G <10
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Flkhn &
o3
REHEIE B, BEEHA 18~25
i (25) RIMPUEEIE), Kin RiE e 11~17
RMPEALS), RERE <10
W B BRI 5], AN RS, o RLATA 18~25
1 4(25) e RIS, ARk B 11~17
W B BRANS), A RHURL R SR <10
FUBBAABRRG, AL, BEEIE T, HRRAR, JoRk 18~25
PN 1 (25) FUBBRAABRAGE, Bol, SR ESER, BRI, TRk 11~17
FUBABLRAERNE, W, A5k <10

2.3.3. E R ERAHKERFRWNE

IR RS s R TRAE 5 SR RORGPE. PEMEME. SEAAT I VIBIMERSL, BELRIE 2 ks TS
B HTE EE 30.00 mm/min. R 30.00 mm/min. 5 % 5 30.00 mm/min; BUA8 & 30% M RN K 45,
AR ER B 25.00 mm, filt &% 1 1 N,

2.3.4. PEBREFNE
PR B JS ) B 0N E L. &'y bE. AR ES 3k, BCFIME.

2.3.5. HEERFESLEEMIE
R =% @

e d BRBRELAR, mm; h JyBEBRESE, mm.

2.3.6. BEERSEMMESNEHLFFMERNE
TERY AR AN A I 52 7152 AE Englyst [7]0 7715600 FETE A& k. FREX 2.00 g B FHEEIRA,

R IIABEBR AN ZZ 1 A0(0.1 M, pH 5.2) 40 mL, BEEERANE & B (- V€47 1§ 290 U/mL, HE{LEE 50 U/mL)
10 mL J&, 7£37°C. 150 r/min %68 N R S8, 40 ml#E 0. 20, 60, 90. 120. 180 min K HY 0.2 mL
W I ZRRAE A LmL. KBS 13 7R 2O B35 H GOD-POD 271 & I 52 K M 77 A 1) 4 22
TR, SN R8I AT AR R KRR, AW FUR:

S, —0.9%Ce*100 (2)

SI

A Sy NTER KRR, %; Gp N FEF =4 B & PR, mgs S ONTERM VIS, mg; % ik
S RGE R B3 5 R H0R 0.9

2.3.7.eGl Uit+HE
eGl H T H A XU TR,

AUG,, .,
HI = —# %100 3)

AUG, -,
0.862HI +8.198 (4)

b HIE ERKRTEEG AUC wa RS IITER KR 28 T TR AUC AT )y F i B A /K A i 28R
AR -
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24. REERGE VA E

RIGSE R LIF % + a2 RoR, 2R Origin2021 %44, &M SPSS 24.0 & Excel 2019 %/t
o BT 2 IE 22 3R BG4 51 DA B S8 25 MEHEAT 20 M, R Design-Expert 13 X w7 [ 45 S 3E 4T 20 #r, P < 0.05
WA N BA g2

3. GRS 5Hh
31 HERERTEMBKERRARER

3.1.1. BEHAR N E X S5 B B & A 4 HkER BRI

T I R RS A RS2 a3 3 Fow, RHECE PR R an i 1 BTR .

f#e 3 A%, (R TR INE 30%. MSDF F1 MIDF ¥R & 6%F1 MSDF H1 MIDF #n befgl y 1:1
B, Bl SN IR A, AL SR IEL G 1 ek IR B, X AT R TR IR T AR 1 A
SUAE ] PRl RS P, BELRSS 1 T A5 P PG I kT 5 ML E T Vi S 4D o 25 T AR 6 6 T F T A P 8% DRI 5 0
TEEE . AR AE G PR/ . A IR AL 25%~65%HT BRI T 5 ARk . 4B AN IR AE 35%, JLAE
FEOVRNPH RS MEIG H, BRBR DVERERAGE, HZUREEDIR: S INE T 35%I0, BRBREEAE G, SR,
ISR A 5 FE T AN I TE 3590 5 #4) b IR S5 N 3E 'H

Table 3. Effect of butter addition on the texture of grape skin dietary fiber crisp cake
3. BHARINEXN AR K ERTENER RN

HMA I E % TN P /mm BEKEPEIN NEL Mg/
25 24.05 + 0.95% 1.34 + 0.25% 0.45 +0.13° 1.54 +0.27%
35 20.15 + 1.09" 1.44 +0.5° 0.43 £ 0.06 0.55 + 0.02°
45 16.26 + 0.38° 1.39 + 0.29% 0.67 £ 0.25° 0.36 + 0™
55 15.25 + 1.24° 0.82 +0.08° 0.71 + 0.08° 0.33 £ 0.01™
65 14.49 + 0.38° 0.89 +0.19% 0.61 +0.02° 0.27 + 0.06°

100
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Figure 1. The effect of butter addition on the sensory properties of grape
skin dietary fiber crisp cake

B 1. E=idRINE X EE R AR E RN
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o

=

48

A 1 AT, SRR IR 30%. MSDF Al MIDF [f)#3 I 8%l MSDF Al MIDF 7 n kLl hy 1:2,
BOMIAS I FEAE 25%~65% 0, BEAE SIS IS 2, BB 226 BT T RERES, £y 35%
B, BE VK (81.63 41), HHABMINERINZE 7 B3 (P < 0.05). I I 57 %) 5 & 41 4 bk
BRI AMIAN CURAT O, N IN AR, BRBRIE I T4, MECURAL, SEmshil, SEOBHRS, FIH
PRAE: wRnEEs, ZE R F R 20 2 R, SERER DB BRIiEE 25%. 35%. 45%fF
NIERZIRGE = NIKF

3.1.2. EMARMEXNEB R ERAERER RN

BER S D0 BBk R AL RS20 AN 22 4 Fls, XPRECE PR e N ] 2 B s o

te 4 alhn, {R4F s N & 35%. MSDF Al MIDF ¥R I 6%. MSDF A1 MIDF ¥ in kbl 1:1
W, BEE PRSI A 3G, RERE . SR RE g R N R, IR TR RN A AR B 2 A K
AR S 0N a M ra i LIRS, BEE R K ImE R 2, 530 &4 RSP N E s
FAB, AT S EOURER AT . SR FINE DG 38 PR . U IS I TE 30%H), FLAS P AH g e iE b, ik
FRRMMR R AW INE KT 30%0), PRERIIREE BEM8, SBORERE 20, sema s mimn ok
170 DRIMEEA 25 FEMRY IS 0B TE 30%0] J5AL) fl Jo 58 3 B

Table 4. Effect of sugar powder addition on the texture of grape skin dietary fiber crisp cake

4. FEMRMEN AR E R BN RAG8I M

PR IR/ % fifi EE/IN P /mm JEERE PN NEL I
20 23.1 +0.58° 1.29 + 0.07% 0.52 + 0.09° 1.11 +0.14%
25 22.54 + 2.342 1.12 £0.11% 0.81 +0.08° 0.73 +0.09°
30 18.22 + 1.54° 1.11 £ 0.04%® 0.75+0.1° 0.5 + 0.06°
35 14.34 +0.83° 0.75 + 0.4b° 1.18 +0.15% 0.46 +0.14°
40 14.59 + 1.95° 0.44 + 0.46° 0.9 +0.05 0.4 + 0.06°

100
b a
sob b JT_ b b
| I I
I T
. | I
AN 60 |-
R
Bk
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# 40 |
20
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PER S N &/ %
Figure 2. The effect of sugar powder addition on the sensory properties
of grape skin dietary fiber crisp cake

Bl 2. PERARIMEX AERE R T HERERRE RN
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m 2 AT, R A INE: 35%. MSDF il MIDF {7 N & 6%. MSDF Al MIDF #n bk 1:1,
A A INFETE 20%~40% 0, BEE PR ISINEIIE 2, BEES 206 LA RS, fERnEy 30%
B, BE TP OR(81.25 7)), SHAMMEN AN INE RN ZE R 3 (P < 0.05). WEN AN INE 578 &) G B 4T
YERRBRI B BESEA G, B INEBARET, BRERT A meE, A5 A, HARERRIRA S, Rz,
PRI E R e, FERIRR AR, B, DGR S . Bk 25%. 30%. 35%
PERIEAS S = 7K

3.1.3. MSDF #1 MIDF BY#5iN 2 31 #1% 5 e & A4 bk & R AV 2 M
MSDF F1 MIDF B8 &5 Bk Bk B A4 B2 an2e 5 prs, SHECE PR IS aniE 3 faw.

Table 5. The effect of fiber addition on the texture of grape skin dietary fiber crisp cake
5. AUERMEXBE K ERTENER RN

YR INEY% Tf BN F#PE fmm JERE N WEL W4 /mij
2 21.18 + 1.85°% 0.85 +0.19%® 0.29 + 0.08° 0.95 + 0.37°
4 20.23 + 0.54° 1.06 + 0.04% 0.29 + 0.05° 0.67 £ 0.03®
6 20.01 + 0.81° 0.76 + 0.14° 0.36 + 0.1 0.34 +0.08*
8 17.82 +0.74° 0.72+0.17° 0.36 £ 0.1 0.45 + 0.02*
10 17.38 + 0.85" 0.69 + 0.08° 0.46 + 0.14° 0.29 + 0.08°

100
a
b I b
80 ¢ -3 L X
T T T
1 1
$ 60
R
Bk
Bl
ﬂ'@ 40
20
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HFHBINE/ %

Figure 3. The effect of fiber addition on the sensory properties of grape
skin dietary fiber crisp cake

E 3. A4ERMEXNAEKERAHENRRENFNT

FHAE 5 AN, CREFFEMIA I &N 35%. FERYUNINE 30%. MSDF Al MIDF [ LLf] 1:1 i, £F4EingE
TE 2%~6%Hhf , A5 £ 4 5 (1) I LA 2 B E e B 35 1 A8 4k, 7 8%~10%H A5 ¥ 3 14 FR{IK(P < 0.05); fi
FERI %2 T MSDF Al MIDF RAFIIREAKYE, (EARBRERF K2, FERBREE A% R R
MSDF 1 MIDF (J#s1, BT MSDF A1 MIDF WEBEBCNZ FLERS, 7T Rt S EWIR R A B i
BN, TS SRR o Gn SR IRAE B ey, U) 2 5200 VBRI B R R kMG s dn SRR P AR, &>
BEER ST, A ZIsm e & 2B W . BRPETE 2%~4% KA BB K, 7F 6%~10% A A B 381k,
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farey
=¥

F B MSDF 1 MIDF FIE I Bk BRHEPE 2 AN 25 . ROKSPEAE MSDF #1 MIDF ¥R & 2%~10%7E i A
AR EVEAR o PE I R ] A £ ot ELIEE AR IRRAS P TR I Re o MHLMBRPE R OREIOR /DN, 5 2 sE e Bk IR 1 1
T, BRTERAE R (1 PERAR AR 2 0o FL L Mg = AR B [10] . (M K455 25 & MSDF A1 MIDF [ N2 AE 8% i #4)
DO UNE R

A 3 AT, {RFFSEM I RN 35%- MRS I 30%. MSDF 11 MIDF fEb 4 1:1 i, MSDF A1 MIDF
B INEAE 2%~8% N, BEEARINEMRK, REWFr 2 E8E FFEHP <0.05), £ 8%H, EEVFIiK
(85.63 41), HIHEAMIINERINNZE T REP <0.05), % MSDF Al MIDF #sin& dt—538n, BEirs
2R X EHT 2 MSDF Al MIDF i IS HARET, IR IC A 5 E G 3 3 T 22 M=
HZr, &SI R IR GE ., IR 6%, 8%  10%1F A IEAT IR =K.

3.1.4. MSDF #1 MIDF 3710 B9 Bt 534 B8 B B 1= 44 Wk BR & R B9S2 Ml
MSDF F1 MIDF FJE8 0T L A5 X Bk Bk 5 A RS2 M an 25 6 s, X RCE IsZman & 4 s

Table 6. The effect of fiber ratio on the texture of grape skin dietary fiber crisp cake

3 6. LFUELL B EIE B R A HEHEER BRI R

245 L5 (MSDF:MIDF) i EEIN HE fmm JRERETEIN WELWEG P /mi
3:0 10.36 + 0.23¢ 1.16 + 0.51% 0.88+0.17° 0.38 +0.25°
2:1 11.19 + 0.62% 1.02 +0.16° 0.79 + 0.05® 0.59 + 0.1
1:1 12.16 + 0.53° 0.95 +0.11° 0.6 +0.18" 0.68 +0.11°
1:2 16.58 + 1.25" 1.04 +0.39* 0.51 +0.03° 0.42 £0.01°
0:3 18.25 £ 0.41° 1.05 +0.012 0.49 £ 0.06° 0.64 £0.03°

100
b b S
80 I- c T I ?
T ! T
1
4\? 60 -
R
]’7}:
B
ﬁ’j 40 -
20
0 1 " 1 M 1 M 1 " 1
3:0 2:1 1:1 1:2 0:3

A4 (MSDF:MIDF)

Figure 4. The effect of fiber ratio on the sensory properties of grape skin
dietary fiber crisp cake
B 4. AHLLFINIEE R ERAHERFRERIFM

2 6 AT, (RAFEMRINE A 35%. P INE 30%. MSDF F1 MIDF f¥ In&: 8%, 7 %) [
i £ AT AE R BRI AE FE/E MSDF:MIDF &y 3:0 £ 2:1 BB EH M 2R, 76 2:1 A1 11 W ERHEZER, 4
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b %

MSDF:MIDF 7£ 1:1, 1:2, 0:3 i, MHEERRICES, H LG 2 R 52 (P < 0.05). &l it b
MSDF 5 11 A5 P38 Rk IR T AT T 79 P 4 S M M e = AR s, TR A 70 R B, R TSR 22,
S UM IR (R 55 1 K L B LE R [F] () MSDF AT MIDF 80 (4 L8 T8 56 325 284k o ekt 42 MSDF:MIDF
N 3:0 A 2:1 B AR . BHIEMEZE R [F Y MSDF Al MIDF 7 I0E EL ) R o 25 ARk . Rtk ge &
B AE MSDF:MIDF A 1:2 I J5 K4 SR 5 M3 B

B 4 wT5n, OREFEOMTSINE Ay 35%. HEM AN & 30%. MSDF 1 MIDF [ N 8%Ihf, %) 5
i A AERR R 1) B VP4 B MSDF #1 MIDF LG54k, 22 B R FEE %S . MSDF #1 MIDF ¥
I BITE 1:2 B, BBV K(86.38 41), HHABARIMLEIRI A% 7 B3 (P < 0.05). XFERHT
b2 MSDF FI MIDF ¥ 00 bCASI AR Ak, 5o i 28] B I £ 21 AE R IR 1Y) BRI B3 52 3 85, Rt L 1:1
1:2. 0:3 fEAIERIRLE = /KT

3.2. AERERTHEMERIEINALSR

AT R T B A AR R 25 IR E RS IR IR 25 SR a0k 7 B, HESWERWE 8 Fon. W& 7 T, &
DRI 2% X i 6] B2 R B £ 4ERR IR RS B VF 0 B2 () 2 08 D > € > A > B, Rl MSDF #iI MIDF 7 In ke
%l > MSDF Al MIDF g > #mininE > BRiineE. M 8 HZESITERaTH, BMRImE.
MSDF F1 MIDF [##s & LA & MSDF Fi1 MIDF B 0 LA Bk BRI B V2 52 Bl 2 2 (P < 0.01), Bk
TR REERE B PR AN 25 . DRE B et T E A AlB1CoD,s RIFETHIR NG 25%. FiR s I &
25%. MSDF Il MIDF ()75 & 8%. MSDF #1 MIDF s it 1:2. A EWR 10%. & F/N7R9T 1.50%.
WBFTR 1.50%. TERLRATT, HHATIIERE, 19 20008 %) 5 TG B kBRI L 855, R FER L, o
RETRATRNGE, AFERIRAR, #EEEH, RE P4 80.25 £ 2.18 41

Table 7. Orthogonal analysis results
F 7. EXTIER

s HE VS5
A B C D

1 1 1 1 1 73.5 74.8 76
2 1 2 2 2 79.75 78.8 79.4
3 1 3 3 3 75.63 75.2 75.8
4 2 1 2 3 76.5 77.6 77
5 2 2 3 1 70.63 71 70
6 2 3 1 2 77.13 75.8 76
7 3 1 3 2 78.25 77.4 78
8 3 2 1 3 76.63 74.4 77.8
9 3 3 2 1 77.5 74.8 72
K1 688.88 689.05 682.06 660.23

K2 671.66 678.41 693.35 700.53

K3 686.78 679.86 671.91 686.56

k1 76.54 76.56 75.78 73.36

k2 74.63 75.38 77.04 77.84

k3 76.31 75.54 74.66 76.28

R 191 1.18 2.38 4.48
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Table 8. Analysis of variance results
= 8. AENER

FiE PR it H i F{H PH BN
A 19.613 2 9.807 6.442 0.008 -
B 7.399 2 3.699 2.430 0.116
C 25.561 2 12.781 8.396 0.003 -
D 93.056 2 46.528 30.564 0.000 -
R 27.402 18 1.522

#: TP<001, ERREE.

3.3. BB KERAHHERNIEIESR
331 BEREASAEREREARRSNE

AP AERRERIE AR 9 Fian, BEELF4ERRER S & 445 & &8 6.12 g/100g, 774 GB
28050-2011 (T2 6 s FRARZSI I Y Ao 1 B E e 4T 4E(>6 9/100g), 7] AFR A i 4 4E Ik .

Table 9. Basic ingredients of dietary fiber crisp cake (g/100g)
F 9. BERTUENERE AR 5 (0/1009)

FE & Ed =I5 fig i ER RE A K5y
i 4T 4k R 5.08 +0.24 25.51+0.11 36.00 £ 0.10 6.12+0.13 1.11 +0.02

3.3.2. BEFENE

i 7 SRR R AN A B AR BRI 0 92 10 . FRFE 10 AT, BESLF4ERRBRIGZERAE L' 3R b Al
it 7 FAE B EART E@EHEBR(P < 0.05), MLk a* (i ) &35 T M m Bk BR(P < 0.05). XFPFith 25
J& i T % 2 MIDF HIAG# (T3

Table 10. The color of crisp cake

= 10. HEFEIEIF

FE L a b AE
A S Bk BR 46.25 +0.11% 4.69 + 0.06" 28.08 +0.13 54.31 + 0.08
i 2T 2 Bk ik 32.18 +0.12° 6.14 + 0.02° 13.84 + 0.06" 35.56 + 0.13"
3.3.3. PESLE

%) T2 B AT AERR AR SR BRI PR NS5 11 Fon. HREE 11 W0, B S 4 4ERkBR B AR i
PRBRTC 35 22 5, B S R 22 5 (P < 0.05), TIREA T B & 4R 4Epk Bk - I\ ) MSDF 1 MIDF 3
Iy BkBR T BRI R, TGN 1 BRBRI R &, S ECE AR R[11] . SR £ 2 4 Mk R R 5 d Ak IR 1) 2
EZ MR EEZESR, VLR INRE &4 BRI S A R .

Table 11. The cracking degree of crisp cake
11 PEEREOPESEE

T i HA2/mm JEE/mm WL
i ok Bk 457 £ 0.61° 17.83+0.76° 25.66 + 1.26°
JhE i 4T 4Rk TR 45.67 + 1.44° 19.17 £ 0.29% 23.83 + 0.66°
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3.3.4. FEMEINEILIFENE

EITHEL 0 260 52 I £ 2 A Mk IR R L5 3 K TR P R A A A T 2 an 14 5 Fos . B 5 AN, BG4
S B TR L5 A TR (1 Ak S0V A T 2R R AR A 5 TR0 B AR — B0, T B 21 Wk IR R L5 3 Ak TR 1
Ky AL ZAE 0~90 min PIPUETHE, BEJGZRETSE 2N, 7E 120 min~180 min Wi T . X 5% A%
[L217E DT P DO e SR B K P A 0 A T A 5 SR AE — 350 TR £ 21 DR IR 100 K s A0 9 1 20 B SR
TEBRIE, i 27 4E Ak RN 3 Bk 5 £E 180 min IS F) 5 B T 40 22 73 Jnll 9 43.60% A1 55.22% . i W] B 7> MSDF
H1 MIDF (¥ A 45— S8 S 4 BORL & BB i 1 OR 2, 98D 7 5 A A i AR, AT FRAC 1 Ve ks

AL
Bl S T
—e— i fr 2 BB
—a— AT
80 |k
o\\o 60
0
= 40
20
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Figure 5. In vitro starch digestion curve of grape skin dietary fiber crisp cake

5. BB BERAYERBRR R MASNE LR

3.35. fitMEEMIER RN NESH

FITHIEL 6 27 4E R RAN @ Ak R 103 W 4k — B AR RIS BB 1 S 80U eGI H I 12 B, H
12 TH, AW, ST 4ER BRI @B BRT) R? 40514 0.906. 0.955 il 0.946, FHAEA 1ML
BIfF & —Msh %R . BBk BRI Coolb i & £F EMRER 2 KT 26.90%, 156 B 17 i Bk IR v Ay 7K At 5
7Ry s BIRPRRERIG K B3N T S kA8, HAF@EBRERT K B X T a2 4EpkER . [ &2 4EBkER T eGI
675 59.89, J& T Gl fr (55 < GI < 70); Hd#EBkER eGl {HH 73.07, J& T & GI £2dn(GI > 70). Ui
MSDF F1 MIDF [#J#s xS BBk R 1) GI A AR AR o

Table 12. Fitting model parameters and eGl values of grape skin dietary fiber crisp cake

12, BERERTENBRINIIGRESHL oGl &

FE & Coo k R? HI eGl
=higal 72.06 + 0.325° 0.024 + 0.002? 0.946 100 94.40 + 0.00%
RLSEER AN 54.54 + 0.36° 0.022 + 0.001° 0.955 75.25 + 0.43? 73.07 £ 0.37°
Ji B 4T 4k ik 4356 +0.11° 0.019 + 0.001° 0.941 59.97 +0.19" 59.89 + 0.17°
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Rk %

4. #hig

B E 1R B R AT AERR BRI 5 . UBCE VPO udihs, i SR BORIE Al 45 & AR AR

A3 3] (1) 781 %) B2 I B 2T 4R IR B 1) T 228000y : LA A 100% 1, SIS INEE 25%. B8 5 0 & 25%.
MSDF Fl1 MIDF %l 8%+ MSDF #1 MIDF [ nte iy 1:2. 3SEH 10% &R /NAFT 1.50%. 4T
¥ 1.50%; K05 13 2 (1 15 £ A1 ek R AN S Ak R R T ML B G B 22 e, R B Tk k. X
i £ 2 AR IR AT 0 K IR (1 S R A AN A VR REEAT T, RILARIN T MSDF A MIDF i 1 £F 4E Bk ik
Ve R AR IME LR BEAG,  FLRE B4R 4ERRIRIY eGI {E 9 59.89, AHLL T @ pkBRIY 73.07, WML T 1.22

[ M.
=

J& T Gl i

E&WE

A8 B A A TR R A T AR S B R R T (19227120D).
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