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Quality Evaluation of Different Varieties of
Freeze—dried Seedless Grape Crisp
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Abstract ; In order to select the most suitable varieties for grape crisp processing, the quality evaluation of freeze—dried seedless
grape crisp was carried out.In this study, 18 quality indexes such as total sugar, vitamin C contents, total phenol contents and
crispness of 10 varities of freeze—dried seedless grape crisp were determined. Based on the descriptive analysis and the principal
component analysis, the core indexes for evaluating the quality were selected, while the comprehensive quality was evaluated
according to the comprehensive score.The results showed that the output capacity and total sugar contents coefficient of variation
were less than 10% in 18 indicators,while the larger coefficient of variation was found in other indicators.There were different
degrees of correlation among the indicators.The principal component analysis showed that the cumulative variance contribution
rate of the first five principal components was 89.57% , which could reflect the information of the original indicators better.
According to these results, six indicators of crispness, total acid contents, anthocyanin contents,a” , total phenol contents and
the output capacity were selected as the core indicators for evaluating the quality of seedless grape crisp. According to the
comprehensive scores and rankings of the 10 seedless grape crisp quality evaluation, the grape crisp variety was divided into
four grades, ‘ Zijinzaosheng’ , * Jinxingwuhe’ , and * Wuhezaohong’ were grade I, which were more suitable for grape crisp
processing.
Key words: grape crisp ; freeze—drying ; principal component analysis; quality evaluation
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20 mL 50% (v/v) [ 25, 8 7= 7 B2 $2 30 min (T
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Table 1  Sensory evaluation standards of grape crisp
B RHIE 1~2 4 34 4y 5 41
(ERE T EA T O, O AR ARG EOFE OGN HAMHEAS G, L
JEAR BB E WA A R Toaas , BA H AR SR
HALEY HAURI ), N HYVRLRE , Wi TFLAK LGV, Vo T 240 2 T 42

RURIASS S HELAVELIE , TR G

120 RABIR 11 R Tl sl

HA AR ER R, HEERE

300 20204 550244



@.‘%:ﬂ%&l

TROEBRR

Vol.41,N0.02,2020

K2 A NER AL IR ST b

Table 2 Physicochemical and nutritional quality evaluation indexes of grape crisp

i i Bks IR R TR Tt A
(%) 15.96 £0.29* 15.92 £0.48" 1549 £0.27" 17.21 £0.98" 17.01 £0.19°
SRR (g) 0.67 +0.02° 0.42 +0.05' 1.11 £0.05° 0.44 +0.02° 0.77 £0.07"
IR ek 1.21 £0.05" 1.49 +0.28* 1.52 +0.10° 1.10 £0.11° 1.68 +0.31°
L 35.15 +4.18° 51.86 +4.66" 34.98 +2.61° 28.03 +3.9¢ 53.88 +2.83"
a” 3.60 +4.58" 375 +1.28" 4.09 +0.87" 11.73 +3.14" 273 +1.14"
b* -0.13 £0.64"™ 36.68 +1.87° -0.44 +0.48° 2.40 +2.48" 28.95 +2.91"
A (g) 2061.20 =£178.00"  904.00 £60.43°  5078.40 £258.11* 3066.40 +262.23" 2032.00 +200.04"
e (g) 760.80 £59.91¢  539.20 £88.96° 2371.60 +246.69°  846.80 £80.22°  1686.80 +120.79"
RAE R (my/g) 668.09 £57.92™  734.85 £51.90" 64325 £22.75™" 63537 £52.35"'  665.96 +40.05"
MR E R (% ) 3.60 +0.22* 2.19 +0.28¢ 5.02 £0.26" 3.37 +0.29 2.89 +0.26"
AT PERE S 1 (mg/g) 203.30 +12.30° 138.54 +1.94 126.65 +5.69* 177.68 +1.18° 240.57 +7.35"
AR A R (mg/g) 1.41 £0.04" 0.79 +0.05° 1.39 +0.06" 1.13 £0.13¢ 1.15 £0.02°
A2 C A (mg/100 g) 14.61 +0.54* 7.37 +0.84* 14.55 +0.59* 5.14 £0.82" 5.23 £0.83"
BB (mg/g) 9.83 +0.54° 6.16 £0.51° 9.31 £0.38° 12.08 +0.53" 6.13 £0.52°
SLVHER S (mg/g) 13.71 £0.92¢ 13.86 +1.26" 14.62 +1.11° 19.92 +0.70" 11.60 £1.18°
watr s (ny/g) 0.65 £0.05° / 0.37 £0.03" 0.14 +0.02 /
ABTS " - i B2 HE /7 (mol/g) 7.35 £0.05™ 6.67 £0.20° 6.95 041" 7.24 £0.02* 7.24 £0.13*
DPPH - 15 BRfE /1 (mol/g) 34.42 +4.56™ 19.34 +6.55° 30.92 +5.00* 36.47 +4.36™ 30.19 +5.56%
wa il ToA% R & BT a5EA DL EUEY
FPEHE(% ) 14.93 +0.80 16.32 +0.29" 14.39 +0.55" 16.46 +0.12" 13.99 +0.67"
PR (g) 0.81 £0.08" 0.51 £0.02 0.52 £0.04° 0.71 £0.04 0.42 £0.04'
LSiZi T 0.91 +0.1" 1.06 +0.05" 0.91 +0.10" 1.00 +0.15" 1.19 +0.09"
L* 34.77 +5.3° 62.13 +3.34° 25.15 +1.68" 29.06 +5.73" 27.07 +1.63"
a” 10.06 +1.92° 0.93 +0.96" 442 +4.02" 1342 £291° 7.80 +1.92°
b* -0.15 £0.70"™ 34.97 +1.40° -0.10 £0.47" 4.09 +1.16° 1.80 +1.85°"
W (g) 2396.00 + 187.82°  3096.00 +287.64" 2225.60 +419.39°" 2039.20 + 144.16" 1938.00 =250.68"
I EAE) 772.00 £37.66, d  749.60 +81.85'  725.60 £66.65"  1124.60 +77.40° 1117.60 +139.41°
B (mg/g) 757.09 £20.30"  593.79 +44.78"  703.75 +44.15™ 65825 +7.97"" 77430 +7.34"
SRR (%) 240 +0.28° 452 +1.03" 3.56 +0.25 3.45 +0.12 1.62 +0.19"
AL S (mg/g) 259.45 +3.79° 163.27 +5.40° 134.11 +7.15"% 23295 +7.31" 170.51 +6.29%
AIEEE RS E (ng/g) 0.59 £0.07° 0.28 +0.04' 1.85 £0.06" 0.51 £0.03° 1.34 £0.05"
A2 C A (mg/100 g) 5.80 +0.36 13.52 £0.27° 9.49 +0.46" 11.21 £0.97" 7.80 £0.22°
B AR (mg/g) 6.88 £0.06" 441 +0.20° 13.48 +0.79* 8.76 +0.41° 12.23 £0.36"
SVETR £ i (me/g) 11.54 £0.73¢ 7.11 £0.48" 23.33 +0.72" 5.69 £0.88" 16.46 £0.16°
A & (me/g) 0.22 +0.02° / 0.28 +0.04° 0.38 £0.06" 0.32 +£0.02°
ABTS ™ 35K HE 11 (wmol/g) 6.59 £0.12° 4.95 +0.48° 7.28 +0.07* 6.73 £0.11° 7.44 £0.26"
DPPH - 35 3 g 7 (wmol/g) 22.31 £2.05* 19.18 +6.03° 41.91 +4.50" 22.31 +1.85° 52.81 £6.13°

AN FREFORFAITZR RE (P <0.05) 3°/7 Fon RS 5 .

R TEAZ LT AR BB, 2155 A 5 i B I 5 S S e I
PR A8 28] AL LT 5 T P BAIG, e e L 2w A A% 2K TG
BLEANETR FORK B 1, SR P AR e BT 5 i
fmr, o 0.65 mg/gs BT 1 Ah , HA il Al 4 200 ks
ABTS" -J5ERBE J1 22 5% A K i A [A] A DPPH [ th
HLIH BRAE Sy 22 AR ROK, =t B B DPPH [ il 23
BREE 1 ik, Mt IR AL S A0 e 55 o
22 HFaEiphmBusirm R EE XSS

R AR YEGE 43 B AS (5] 45 28 s Aol i) 45 4 2 g
RLEY 18 WL BT HE bR, 45 R N3 3 From o AS[R] b A fa]
AR e R R 2E 5 O, 18 A4 b Y7L 53 R BE

R 6.79% ~146.78% . 7857 BN T Hds A8 1k
R, Hrp e RO RO S R AR B R BUE 10% L,
L4014 6.79% F1 8.44% |, EXHEASALYE Bl K 13.99%
~17.21% F1593.79~774.30 mg/ g, i3t HH A [W] i 5 245
FHE A= R SRS R 22 RN R, o E AR
AT & B A F R EUR K, 435 146.78 % F11 88.84%
B4 ) A AL T Bl A —0.44~36.68 F10~0.65 me/g, JEi[A
T BB T3 i PP AT 25 S B B S8 b7 (H AR AL T L4
K, R A A e T S AR AR, HIAY 14 T 45
5 S R R A R A BT e Fe b B SriT o .

o 4 28 E R S R FR AR A T AR e AT R R T B
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3 R MR AL AN R S BT AR R R ST
Table 3 Descriptive analysis results of physicochemical and nutritional quality evaluation indexes for freeze—dried grape crisp
mb R AR /M KA AR ¥ brifE2E TR FRE(%)
(%) 13.99 17.21 13.99~17.21 15.77 1.07 6.79

L 25.15 62.13 25.15~62.13 38.21 12.99 33.99
a” 0.93 13.42 0.93~13.42 6.25 422 67.50
b -0.44 36.68 -0.44~36.68 10.81 15.86 146.78
TR (g) 0.42 1.11 0.42~1.11 0.64 0.22 34.68
TIBFEEL 0.91 1.68 0.91~1.68 1.21 0.26 21.57
SR R (mgy/g) 593.79 774.30 593.79~774.30 683.00 57.61 8.44
AT O i (me/g) 126.65 259.45 126.65~259.45 185.00 47.38 25.61
MR E(%) 1.62 5.02 1.62~5.02 3.26 1.04 31.74
A VAR A i (mg/g) 0.28 1.85 0.28~1.85 1.04 0.49 46.81
A= C & (mg/100 g) 5.14 14.61 5.14~14.61 9.47 3.79 39.98
T (g) 904.00 5078.40 904.00~5078.40 2480.00 1100.23 4436
e BE (g) 539.20 2371.60 539.20~2371.60 1070.00 559.47 52.29
o5 (my/g) 0.00 0.65 0~0.65 0.24 0.21 88.84
BB (mg/g) 4.41 13.48 4.41~13.48 8.83 2.92 33.12
AVETR i (mg/g) 5.69 2333 5.69~23.33 13.78 5.34 38.73
DPPH - i [%:fiE /7 ( umol/g) 19.18 52.81 19.18~52.81 30.99 10.87 35.08
ABTS* -5 4 RE /7 ( umol/g) 4.95 7.44 4.95~7.44 6.84 0.73 10.69

FA VR ORI AL A E SR B R AR DR A

Table 4  Correlation analysis of physicochemical and nutritional quality indexes for freeze—dried grape crisp

PRI fRMC R WEER i P TR HR g - b
R 1
L* 044 1
a* 005 -0668* 1
b 042 092**  -055 1
SRR 005 -003 -005 -030 1
IGS 030 045 051 045 029 1
SR -071% =035 022 -022  -020 -008 1
GIFin ey 026 001 047 -009 018 -018 016 1
SR 032 0.14 -030 -006 050 002  -085** -038 1
WAYEE AR 040 -054  -019  -050 005 022 021 -040 001 1
e 2% C i -008 007 -037 -012 035 -004 -048 -043 072* 003 1
i 006 -010  -007 -033 o0e&4* 007 -053 -029 077%* 012 044 1
WarE 008 003  -011  -017 078** 059 -025  -005 042 025 023 069 * 1
pIAuR Reny 032 -066* 022 -078** 031 026 009 001 0.17 043 055 0.16 0.12 1
etz siis -037 -089** 037 -076* =017 =030 0.9 -029 -004 078** -004  0OI1 -001 053 1
BT £ -038 -053 -002 -041 -028 -002 029 048  -0.14 083** -028 005 -009 011 079 ** 1
DPPH - 5B fiE -051 -055 -001 -048 -027 -003 031 -025  -024 077** -010 006 0.10 032 075* 071*% 1
ABTS * g -021 -068* 029 -057 006 023 045 007 -038 078** -031 -016 021 046 071* 06l 061 1

Vo s BB BEMIN, P <005, x5 Fomb WHHIE,P <001,
PRASAR B 1) SCWE TR JEE | Ay 0 158 % 0 4 B 42 A
2 4 AT U T A R A TR 7E o = 0.01 7K
V- EAFAE W AEA AR AT 11 A 7E o =0.05 K- |-
FEAE W EADNEI AT 11 A0 Forh LTl o (i 4
(7P BT ABTS - 35 B i ) 2 ik 35 60 € (P <
0.05) , 15 S 1) 5 it S % i 35 BTG (P < 0.01) 367 fH
5 LA R TEASE (P <0.01) S A€ P it 5
e G (P <0.01) , FWILE 1 A4 1 7 it A
ABTS ™ [ phy ST R A ) 52 (565U MR, LG i i
P LA LT R AE D AR X5 Yang AR X
AT T 1 B 245 ) ORI AT 4 ) P T AT — B
VEo WA 4 ATLUAR R 5 J 3 P 5 o R T
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W IEAXE(P <0.05) , 5 RR & hE 4 35 15 A0 G
(P <0.01) ; Mg & b5 Moo B 52 0 2 R G
(P<001),54/E% C 2B HEEME(P<
0.05) , JE R AT flg S 4k A 26 C 509 T 7K HL S Wt 5 Ao
Tk 5 AT VAR AR P e R R A SR TE A
(P <0.01),5 DPPH H 3% J1 /1 ABTS™ H i
VG RR hAA BEA SETE (P <0.05) , 5 Xu 27 &
PR PT AT PE S A o R 2 ) G R AR, 45 1
FR , WG MR 18 T4 A% 22 (] 4775 A [ F2 32 4 4H
KoV, LR T I 45 bR AF TEAS S RS, Tk — 2 XS 18
IS AR AT 2320, DT 1 705 i S A F o i 2 AR L
ek
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Table 5 Table of variance contribution analysis

o BILEHFATAA A FEBCF-J5 AN SR RAE TN
ait Ji2E(%)  FBU(%) it FE(R)  FR(%) ait R FRU(%)
1 6.07 33.73 33.73 6.07 33.73 33.73 471 26.16 26.16
2 4.07 22.60 56.32 4.07 22.60 56.32 3.50 19.42 45.58
3 2.61 14.48 70.80 2.61 14.48 70.80 342 19.01 64.59
4 2.00 1111 81.91 2.00 1111 81.91 2.61 14.51 79.10
5 1.38 7.66 89.57 1.38 7.66 89.57 1.89 10.47 89.57

2.3 HFHERNMRIERERS D

LS HIMTIE A T IR B S A DT R R AR B
BESR R B D LA GG TR BRIk KR £
PP FE R , 3% L 48 B3 75 P B SR A F8 b 1 48 SR 43
HEL, LA e 2 ML AN AH O R A R A [ I AE
FR =2 TE) A A T8 1R B0 2 T 4R, N T 3B 00 X 4% SR 1k
FRARZE WP VAT T bR AR AR B

B 2o bR e A Ak 3L R FH 32 5434 AT AR B Oy 22
TIHROTATER (32 5) RNy 254 K IE ZS HEH% I id) il 4y
HFEFR(F 6) , FR N EORIERRIEE N > 1 F B
I7 ZTTHCRAE T 85% w5 BEf T2 . 3
5 AL BT S AT RRIEE T L, oA s — 32k
SYTIRRFRN 26.16% , 585 — 4y TIHR A 19.42%
5= RS DTERE N 19.01% , 55 DU = 5% 43 TR SR N
14.51% , 56 #1043 TTHR R 10.47% , Bt DTk
N 89.57 % , FEAS BE 2 W] 16 8 Ar A5 2., BRI 4
1 18 ANFEPREE R 5 A~ 22 43X 1 2 M 1 & Joi
TV o

e KO7 2205 e 5 Ja W B, 45 IR i) e (B o1
B+ 0 5 1, %45 T304 F 1 B T LA S 4y b i 1
AT . R 6 Al B — E A EELEA T I
AALHE S BALEE B & R R BT S e sk
A &= DPPH H i 375 K 71 L ABTS ™ H i 375 %
1550 T EEAARE AR S B R
i FE C S =B LGS T AFEE R
Fhia™ b7 L7 5P 3Rk sy EEARE THAME MBS
BALFENEE P R S RIE ARG S A A
TLARFR T 0 TORE IR AT B AL TR O & 5 A
R, ARYR TS AR O 22k TR ) X AT AT o

P22 6 TN, B B 5 — 32 g b 4 X AL
FAEMR KRN 094, 258 3 vl 0, By & & B EE A
&= AT S &\ DPPH - (ABTS™ - (I9AR S5 RN
33.12% 38.73% .46.81% .35.08% .10.69% , #4455 .
o542 4 MRSy B 0, R R R A R A T
BHEATEEHR D FEIEME (P <0.01),5 DPPH
E 37 B 0 ABTS ™ - [ i 367 B ) 2 1 35 15 AR
K(P<005),5 L {EFRBEHIHKE(P <0.01),45
L AR RS A .

B h B e R BRI ik
ZCEBMNAREZE N 31.74% 8.44% 44.36% .
39.98% (£ 3)., BB RRBUNTET, BB
BRSSP A A EEE B K N 0.95, B R B
SRR S IEASC (P <0.01) , 443K C &

i

6 TR

Table 6  Principal component load matrix

. = W
e 7 " 5 3 2 5
PRl -033 0.19 -0.07 0.11 084
L -0.56 006 -0.78 -0.02 021
a” -0.05 -028 087 -0.08 023
b -043 -0.11 -0.81 -0.19 0.30
L -021 029 017 086 -0.14
WIVAE % 0.13 -0.14 -0.66 063 021
MR 020 -0.79 0.09 -0.06 -0.5I1
AR -0.50 -0.52 046 021 020
RREE -0.08 095 -0.03 022 012
AEEEA SR 092 003 -001 022 -0.20
HeERCHa -0.15 079 -0.05 0.12 -047
i i 0.10 073 013 047 007
it g 0.11 025 -006 091 0.07
b RNy 023 024 057 022 -0.54
Ml Er e 094 008 050 -0.11 -0.08
MR A 093 -0.06 001 -0.16 0.00
DPPH - {5 [ g 083 -0.10 0.09 -0.03 -022
ABTS* -i&k&feH; 072 -042 031 035 -0.02

I IEAISE (P <0.05) 5 /Y 1A B A1 R R A B S WO
[R5 B, 68 B 558 DU 3 543w 0O i B W 35 IR A G
(P <0.05) , Jifg )& F1 5 iR G S 25 A0 e v, 8 — 32
AL EE LN

BN PEAENOERFE o b (LT AR
HZEECH 67.50% 146.78% 33.99% (£ 3), X L' 5
a" BFERAIE(P <0.05), 5 b" &% 2 3 EAHC
(P <0.01) ,a" {4 xf AR 8 £ ] 0.87, [H LA —
ERSTIERE o

50U 32 % 4 v IS B LS 34 B SR B R SR T R B0
AR Z Rk 52.29% 34.68% 21.57% , Jifs B 1 46 X AL
HAHE K, B 52 o R R A S I A 26
(P <0.01) JRIEFE BAF 5 2 BOMALE A X470, |
IR B A 2 Y S Rl Sy

BHENSPHAESEE T HRNTER R
A 88.84% .6.79% , 7= H R FT AL EAE I R, — 3
VAT AR S, ik BEAE B S R RO S
H I

LEA LA LM e IR, AR ST R e P 6 AR AR E N
% ek B BRPE A AZ D PR AR, BB A B
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Table 7 Weight distribution table of core indicators

MR bR Flig1 FHsr 2 F g3 F b 4 A5 SZEFEE EhENE

S SR (mg/g) 0.94 0.08 -0.11 -0.08 0.17 0.27

MR A (%) -0.08 0.95 -0.03 0.22 0.12 0.13 0.20

a’ -0.05 -0.28 -0.08 0.23 0.06 0.09

i 0.11 0.25 -0.06 0.91 0.07 0.13 0.20

W (ng/y) 0.23 0.24 0.22 -0.54 0.10 0.16

P (%) -0.33 0.19 -0.07 0.11 0.84 0.05 0.08
FHEE 471 3.50 2.61 1.89
TR (% ) 26.16 19.42 14.51 10.47

e H MR B & TR,
2.4 HAERKGRITEMEBE L RIEIE
2.4.1  BCIEPRAESE AR 7 25 DT A
S 2BARTBL K T 158 11 8 A B R AZ O PP FE A, RIS
T BTRE A o H M E AT & R H R,
ARPE 8 bR AR ST bR A, T AR T AR
IR, A e R A — bk 2 A E . B
2% 7 W] 0, R A MR AZ O FE B B A EE AR BOAR Uk 2
0.27 .0.20 .0.09 .0.20 .0.16 .0.08 , {3 B i fiy . i pig s e
o} AR 28 A7 A L SR A AR R
242  FESIVPCELRY G 10 FhE 2 Ik 09 B 0 e
PR L PR UEALAN IR S |, 55 BT X N R FE bR A EE A P R,
G R UN R E2E AR

7 =027 x A& +0.2 x SRS E +0.09 xa”
+0.2 x i) +0.16 x BT & i +0.08 x p= &

38 Ao B AR TR TSR AR AT A 2e) R BT Y 2R 5 45
53 (Z) FHES 45 53k 5 22 B2 Pl 4 28 I her ot IO b
I 435545 ANk 8 iR,
243 R TFH AL TRIEGIE
2431 BEIFMM R R ER 1 N HAg
Fa) TR L AR V9% A o) A 28 e by R AT 4T O, A5 40 45 R
HHeZ AR 9 i . Hoh BB PR A5 43 B e 1 Sl 58
G B E19 5 16.7 4 HOR B ICk B4 g 2
ToZ , L5 G455 0 16.5 43 (16.2 435 A 4% /R st -
12, FEOFTH, LLEA L8R EMme2T
AZ ORI 5], 5 A0 26 AS €45 DA ZH GUES A4 R TE AR A] g0
(B 1) 4R A o aOMe BRI BEgm BN, B

8 ST MR BN AR o K HEA
Table 8 Socres and ranking of the quality

evaluation of freeze—dried grape crisp

A 855 H
BeRA 0.75 1
¥k IR 0.34 8
R 0.34 9
ToAz 4L 0.73 3
TH 0.42 7
FRIE TR 0.44 6
PR S| 0.29 10
& BRI 0.74
aFEA 0.66
T 0.58 5

DRGEHE ARG RAT I, 8 R ez R a Bl
I R A A R, TR RG o

2.4.3.2 JEEVEXTECATEM SGE R AL PR A
JHER M [0] Y 4G S A8 0 2 i LR et 28, B Ak AR (X) N Z
WRUEALAL BE AR E PE 445 S AAR AR (YY) P
PERIASor e I . FFER BRI G RAF, R IIZ B
AR TT W7 - g R 4 A Tk & R PR A AR &
B UEASRUF , T3 XF 10 4~ 5 B R T 8 249 a1 2 B 1S
SriftAT Z-FRAEAC AL B S5 R AR 10 o .

LR TS AT S SR AN 2 B, H I 2 nl s Bk
B MEFIE AR — HE LR N Y =
0.1757X +0.5283 ( R* =0.9357) , H:f" R* >0.90, 321
BB S ECETEM BRI B R A Rk, FIH

RO HWENRIRE PSR

Table 9 Grades of sensory evaluation of grape crisp

i o (5 1) HRGEH (5 51) AR (5 43) SREER (5 57) AR (2040)  HEA
Be A 4.1 4.0 4.0 46 16.7 1
ks IR 3.7 3.3 2.6 2.7 12.3 10
B 3.0 3.4 3.1 3.7 13.2 8
TorHar 3.8 4.1 4.0 4.6 16.5 2
T 35 3.0 33 3.6 13.4 7
iV To A% 3.5 3.1 3.4 3.4 13.4 6
A 32 3.3 3.0 3.1 12.6 9
WA 4.1 4.0 3.9 42 16.2 3
TFEH 43 3.9 3.5 35 15.2 4
E RN 3.0 3.1 3.6 43 14.0 5
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Fig.1  Products of different varieties of grape crisp
TEa: OR R b MO, . R,
d:JR e BB RUE LR g IR,
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Table 10 Standard sensory evaluation scores of grape crisp

i BREMS HE#
EeRA 1.42 1
L7471 -1.23 10

2R -0.69 8
Jotx L 130 2
TerzE -0.57 7
Bl ToA% -0.57 6
PR e -1.05 9
&R 1.11 3
aFEA 0.51 4
PALEYEY ) -0.21 5

0909 y=0.1757x+0.5283
0.80+ R*=0.9357
0.704 /
040
<7 0404

° 0.30-
0.20-
0.10-

N . 000 _ . , !
-1.5 -1 -0.5 0 0.5 1 1.5 2

B2 ORI B T — Bl A R i
Fig.2 Fitness test for sensory—PCA model of

vacuum freeze—dried grape crisp

B AT 7 W T A 2 WS R R R e 45 A BRI .
244  SEIFHARAEEESE R R T A A SR R
PEM BRI 25 5 A5 57 FECE PN 25 1, 45 5 SR 45
2 10 A S AR T R 4 R R o R 4 A4
P, 2=0.7 N 1 %, KRR TE ek i BiL 55 ;0.5
<7 <0.7 g 1 9, T % T %0 fakbL i it R 47;0.3 <
7.<0.5 M 9%, 27 U T35 265 e R s BT — A% 5 Z < 0.3
NIV G, FR7 VR T AR 4 el BT 2 .
FHEEST A 2ehnifE 2 8 W, & Al &2
MRS T 1%, X M-S e s 2w
FUAEAC T ELHI A5 14 a8 B2 /1 , e 3 BN T A 4 45 e
Brs 215040 BN BB B T, 4800 BN Tk 4 44 B
r s B TCAX TORL 1 s K R E T I 2 R A
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JE TV, BTSN A 0 TR 2 ek o
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it e X BB ) i o B S R O, SRR R WS
T 30 AASTE] 5 AR A Y BN RN B R A BT A A T
P, AN ] i A A 28 T 2 (8] BT S AL BE T L R TR
A SR AAE B P25 5% . EisE™ 1L 20 Fhp
SE B R R, I s H: 16 I 5 R TR dE AR, & IR
[F) JFORHFE AR B K 2= 55 . A58 i XYL 954
P 10 3575 AP A 18 I BEAL 5 B K hn T 5L B F8 #R
FEATINRE FN 53T, K BUAS [R] 5 T 785 72 ol 75 1% 6 % Jife
BrE FE NN T 38 A AR RASE], h itk — 25 0 e 3 B
N TR A 2 a0 B SRR R AL T BRI AR .

1 74 WE L B E AU L XU R S+ 4k v e, A1
LA 35 TR A /N TR K 2,5, IXUR AL 45 7] 328 M
AT AR 1 e S TR A 7 S A o, T AR R P A e R R
WERE . AHFFE e B T RE B MR a5 7 R T
FEVEME ATV MRS P L ROBE BRI S EEER PR
T BE 7145 18 TiiFe AR 3 7 281 g b7 & o, fi iR g3
SR R B, T IS AN 6] 457 285 o Pl o BT =2 (8] A7 A R
225 R SRS S A, e fe An AR S R A
KTF 10% , KB rk e br EA M s A0 M40 HrmT
HL, B B EI S PiAElkBE 2 —EEX M, 5
A e 4 BT ST S SR B A — Bk, A SCiE i
S5 AT AR 18 AR AR 4 A 5 A~ E BGr, TTRERER N
89.57% , 455 A S 43 M 3 5L 4 48 A g 20 S AH HL
BT 6 AAZFEAR RIS L MR Lo {H B 6
B R R FRESE T A BRI LR, 2B VR4 I
TEJG , SR FH i 5T DA AR K AN [R] & o 4 25 e b 43 ol
pUiNEEgh  72=0.7 1 2%,05<7Z<0.7 H1%,03<
7<05 KM%, 7Z <03 HIVH, KILEL AL 48
ToR M TCAZEL LT 45 43 Fes v, 38 BN T ok i A ffakr . 4%
T, ASSE H AT G 8 T VLI P9 10 N5 720 S Ae, e
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