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Evaluation of Crispy Grain Quality of Different Varieties
of Blueberries Based on Principal Component Analysis
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Abstract: In order to select the varieties suitable for processing blueberry crispy, the quality evaluation of freeze-dried
blueberry crispy was carried out. In this study, eight Highbush blueberries and Rabbiteye blueberries varieties in Jiangsu
Province were used as raw materials, and were prepared as blueberry crispy by vacuum freeze-drying, and 18 quality
indexes such as water content, total sugar, scavenging ability of DPPH free radical, hardness, etc, were determined, and the
quality of the blueberry crispy was comprehensively evaluated by principal component analysis. The results showed that the
coefficients of variation of sugar-acid ratio and total acid of different varieties of blueberry crispy were larger, with the
value of 57.89% and 40.25%, respectively. Principal component analysis showed that the glucose content, anthocyanoside
content, total flavonoid content, total antioxidant activity of AEAC, moisture content of dry samples, output rate and
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hardness were determined as representative indexes for the evaluation of the quality of blueberry brittle grains. Then, the

comprehensive quality evaluation model was established. Based on the comprehensive quality score of each variety, the top

three blueberry varieties were Legacy, Brightwell and Climax, and the others varieties had negative scores. This indicated

that these three kinds of blueberries were more suitable for dry processing as blueberry crispy, among which the Legacy

variety was the better. The results of the study provide a basis for the screening and quality analysis of blueberry varieties

for dry processing.

Key words: blueberries crisp; principal component analysis (PCA); assortment; assessment model
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Table 2 Quality indexes of different varieties freeze-dried blueberry crisps

A E i) ol e SEA PN/ Jles AR HE
BEFERIE (g)  111.56+3.92°  136.51+2.90° 84.76+5.04¢ 92.08+2.44° 80.14+6.57¢ 134.28+4.73*  107.84+3.34° 80.05+5.57¢
772 (%) 15.71+0.13< 18.96+0.13° 13.38+0.13° 16.10+0.02° 15.35+0.13¢ 21.18+0.13° 18.62+0.04° 15.43+0.13¢
TR (%) 9.17+0.08° 9.61%0.10¢ 12.29+0.01° 11.9240.13¢ 8.72+0.10° 9.10+0.23° 9.32+0.12d° 15.32+0.50°
g A
Aﬁgfﬁfﬁg% 34.6942.69°  31.71£1.26  30.31+0.69% 28.27+1.17¢ 32.19+1.62  28.36+0.16" 24.17+0.81¢ 34.07+1.66™
3 4'\ =N
ifﬁ)g ; 33.53+1.65° 31.19+0.83" 30.69+0.31° 28.33+0.64° 33.95+0.33" 28.67+0.85¢ 24.04+0.25¢ 32.79+0.88"
YR CHE 602.53+£20.46°  484.69+26.23"  666.45£26.23¢  757.33+26.23°  742.19+26.23° 802.77+26.23°  893.65+26.23"  560.43+26.23°
(mg/loo g) . o . .. o . . . . . . . o . o .
BRES R (g/100g)  93.80+7.23" 93.75+2.94* 90.63+0.50" 89.77+0.97* 94.28+1.69" 74.02+6.69" 54.05+3.51° 76.90+10.06°
MIREHE(g/100g)  2.61+0.18° 4.32+0.32¢ 7.09+0.49° 7.95+0.18° 2.51+0.49¢ 4.12+0.18¢ 5.81+0.37° 6.88+0.32°
FHIR L 36.08+4.62° 21.75+0.94° 12.810.84< 11.30+0.16° 38.61+7.68" 18.07+2.11% 9.35+1.14¢ 11.24+1.94¢
[T =1
(r‘:fézli) 12.11+0.03° 11.63+0.01° 11.51+0.03¢ 12.23+0.01° 10.83+0.02¢ 11.26+0.03¢ 11.22+0.04¢" 11.19+0.01°
AR o it 28.27+0.99° 24.10+0.42¢ 24.73+0.91¢ 26.97+0.65" 17.44+0.33° 21.03+0.72¢ 24.27+0.74° 17.35+0.23°
(Il’lg Rutin/g) : : : : : : : ) ) : ) : ) : : )
WHEHTE(ng/g)  7.88+0.03 6.32+0.08" 4.700.102 6.17+0.04° 6.6420.05¢ 4.69+0.03¢ 4.94+0.05 6.9620.16
Dg;ggﬁi)% 72.59+4.69° 61.51+1.92° 60.18+6.43" 55.53+8.87° 41.47+3.93¢ 57.84+4.28° 54.74+3.32° 53.54+2.90°
A?B%Tﬁgg(ﬁi% 92.26+0.85" 93.02+0.19" 92.80:£0.09™ 92.64+0.25™ 92.59£0.28" 93.02:+0.09" 92.91:0.00™ 92.80+0.34
AEAC a be a b b cd bed d
(mg AA/I00 g) ~ 966.07£3.96"  T68.71472.05 956.67+17.40°  813.05:46.68"  780.71+17.60°  713.63£9.83  746.84420.37 684.23+6.51
g (g) 2222.46+284.80° 1583.29+440.38" 1836.29+532.09% 1697.00+443.85% 1636.56+468.99% 2659.43£647.77* 1964.53+339.23% 1629.13+254.94
MerE (g) 1189.23+607.82" 720.86£470.97° 808.43+670.70% 856.00+482.78™ 719.44+323.14° 1609.43+646.86" 1052.80+£566.37% 754.00+464.04°
W (1) 17.2+3.8" 19.5£2.2" 15.1+3.3¢ 15.4+3.6° 18.2+2.5" 20.6£2.1° 19.4+3.2" 8.8+3.9¢

T AR TR Ron 2258 3%, ANl 5 RE R 225 11 2% (P<0.05) .
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G P SRR B AR, A P S SR = 4 )
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AR S R A Mk SR S i 22 AR, S R
ECREREE A, 7.95 g/100 g, Fok R HiSE . BRE RS
s BRI N RKIG, 2.51 g/100 g, 5378 T EAY
Wk S & o W F 22 5 (P>0.05) . KJg dasshfe
BOPETR Lb S, SV AR IR 2, 3 Z ]I b 25k
225 (P>0.05); AN uE AR LB AIG, H 5% | 4%
FAFERE WS Z (R JC 2 22 7 (P>0.05), Ui
BHAN ) S A i B MR L R B S B S 2
WL, 58RSEER IR,

PR M1 BRI RE N T 2% 3 e e —Fh /R SRl 7=
FIEE SRR, EEhE e RS B AER A i TR
ool s me . HH e 2 I, AN [R] A RP 5 2R G R BObE &
76 Bl D 54.05~94.28 g/100 g, BiiR & S=IEE N
2.51~7.95 g/100 g. HhfR b S BVl 9.35~38.61,
Horh, RJa S-S i, 3ot T, #iss | g
AHHA R IR EEZR (P>0.05), A8 B & B
G BR &S B S B2 M CHH B R LR R,
LA R SR e, HaR WSS FIER S, ST VE A
K BR&EEAL, & 2 m iR ErEERP>
0.05); HlR L e = 00 A R 5, S P S5 H G Il S5 2
F(P>0.05), ARIGMRUR Sy TRl , JLs S Aol iR
Wz A JE B 25 5 (P>0.05) . 45 b, RIGHIBETEY
SR TR S L TR O AL, SR 0 R, 4%
A WA S R TR SR, BHIR AN A

AS TR il Bl 05 755 G R L 1 5 4 Y R 10.83~
12.23 mg GAE/g, Hrp, 52 Ay & B i, S50
PR Z, KI5 Sl & B A, AR 2 e B B3
PEZE R (P<0.05) o AN[E] P i B Hfa ok B 25 i A Y
-~ 17.35~28.27 mg Rutin/g, 3 58 P 5L 727 il 25 H %
L, BREAARZ, RIGHERE & Bl ANFERFEE
B e AT S VS FE R 4.69~7.88 mg/g, SEF i
e SR, BRERZ, s Fihlks sh e (o,
Farm s, g2 Lal%, 8 MiEEE SRl P SE T ra A
PR T & AR o

S b, AR YE Y T S i s, SRE T T
EALTETESER . B3R 2 WAL, EAS FEIIE 7 =R 3k
19 1 AN [6) 5 25 5 P I S AL T TR TS R R g AT
DPPH H H 3B BRR B = 0N SETE P, KIS AR, H

A AN IC B2 - (P>0.05); ARG R 6] ABTS'
H HIEERR2ZE TR/ N BPTEALIGTESS R, 3k
TPH AEAC s, WissIkZ, H 2R Jo i 22
5:(P>0.05); BRFEIAR, Shlks . ARz | JC i &M
265(P>0.05) . X 5ZATHRE 2, B2 R % T1E6E
b Hb AR B E AT T A LT

BRI R i RS A BB AR, DB A=
HABRME FE B EE R, AR bR g, (R R A
TR R AR 22, M P0G i N BB IR . %
AfnAh R, G EEE ALY 1583.29~2659.43 g, AN[FH]
s 2 TRl EA i 322 7 (P<0.05), Hidm, Jil s il B
{HER, SEva PR, TR /N e AN W] S i s A L
e B IE BN 719.44~1609.43 g, 568 25 —%k, 4l
FEE B B R, ST PE IR 22, Ly A fE B (E
[E]TC R E 22 5 (P>0.05) o JTTMgFE b o 9 BT 24 55 RE
A= B UWSAL S S W7 S 3% & N [ IET2% S U 33 o SYAR o TR e
[EIhr 8.8~20.6 A, 15 FHH 5 ity o s 4 YR PR s 1A 2 5
R, F il W B U 22, TG . AN fe . RJa =15
FhEEEENERT BIWIA A S 2 o #1252 57 (P>0.05), Bk
WP, iR 2 81T i 35 125 57+ (P>0.05) o
22 ATESRAITNIEIRIFIE
221 HTFERMORIVE AR F b R
AT 22 BVRRHEE, 2R X B o BEs iR IF A 15
B/ $EMSTFIESHT, AT ¢ DA 2
TFDTERERIR BT 80% MAJE I, iX r = a5 B RE
SRS E B 2 3 AT, B — A s kR
SR 27.024%, 55 AT TIHRA N 19.244%, 5 —
J% A3 BT RR SR N 18.969%, & DU I 43 BT ER R N
14.182%, &% #1 )84 DT RN 14.133%, BT 5amk
Ry 93.552%, T /L T iR E] 80% RO JE I, BT LA ET
5 AFERSHEEIECKR 19 MEPR PN R T B Gk Y
PRALANEE BT, I3 T PPN FERRn B . 4551
ek 3. % 4 PR,

*3 TrETERIHT

Table 3  Variance contribution analysis

, FRECFIT A eI AR A

FHIEAR D7 22 0 H (%) F91(%)  RIEAR D722 E 20 (%) B3H(%)
1 6.158 34211 34211 4.864 27.024 27.024
2 4497 24.985 59.196  3.464 19.244 46.268
303122 17.346 76.541  3.414 18.969 65.236
4 1769 9.826 86.368  2.553 14.182 79.418
5 1.293 7.184 93.552  2.544 14.133 93.552

g; ?I_J%EXﬁ?ii: FE RS T, W T vk LA Kaiserbn i Ak B 1IE 38 e R5 2%,
4,

e 4 R, ARYE T BT AR, T AR
— ST DI O S R R O 2, O Ve
AL H & b, S — T 2R MR R NERL A2 5
a0t 5 T AT ) I R A AT PRS2 R
&, FEEIE R A BT RE ST 5 = I LS K
AR RAR B R S T2, R 1] 7 IR BT
SR DU S LA S BB PR Dy 3, HR
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Table 4 Principal component load matrix

B %
W HaPR
2 3 4 5

A LT -0.030 0295  0.415  0.789  0.341
K 0.127  -0.077 -0.965 —0.095 —0.179
R -0.280 —0.126 0322  0.755 0423
RIS 0978  0.006 —0.115 —0.143 —0.045
SO 0932 -0.121 0.042 -0241 —0.126
Veirht -0.817 -0218 0241 —0309 0.320
SR 0.675 0306 0209 —0.180 —0.403
SR —-0.485 0.173  -0.794 —0.012 —0.279
WERR L1 0.639 —0.069 0708 —0.286 0.054
BN S 0.098 0923 —0.124 -0.029  0.002
PR £ A -0.186 0965  0.132  —0.050  0.030
P AUNE RS 0.809  0.116  0.010 —0.228 —0.071
DPPHH MAIERRFE 0251 0835  -0.063  0.193 0365
ABTS'H HAIEBRE  -0458 -0333 -0.148  0.754  —0.102
AEAC 0.177 0716  0.187 —0.518 —0.061
T3z -0.160 0.135 0240  0.098 0916

i g -0.209 0.113 0222 0.172 0916
W24 0326 0.124 0871 0305  0.149

3 ABTS H H 2GR 3R, FZE4R 1077 SN T
JRASTFONAEL; 55 1 32853 DARE PR (BRI B A A 2 i Sy
&, RO T . 4558 ST I TR,
2 I R S AR E T Aty SR M R B FE A S 2 b
TE, BEE AT SR, Ve i E. BEEE
HLOW AR . DPPH A i 3EBRR . BT EIbnE T
ABAC., THEE /KR, BiRE = . S R E ., F=H
O ABTS H B AIHRRR . MR RIMERE .

2.2.2 RNk RIS PRI R ERAR SR T AR
SRR ZE TR T A T B RA E A AR S Pk

WAL AT IPPE T TSR], R TR g IR P A i e
IRV N BT L& . R SPSS 22.0 %7
8 FiZR T ARk A 18 I S s bR B U T4 4y
BT, A8 5 R EA AT

A R A(Y) = bRt ZE /~FH51E x 100

F 2 5 AT, BRI S A ABTS [ B 37 R
SRAN, HA SRR AR AR 53 R B KT 10%, BEHAR
[F] &R i AR R ) S B RE AR 2E MR . Horh, BRI L
AR S BB, S 57.89%, BEBHAR ] A fif) IXUBR A
NIE2E FARI SR IAR 5 R ECH 40.25%, VEHIASN[AE] &
Fh s AE RURAEENE TR TR 5 2 22 S 5K S 4h, ASTH)
Fh s AR A EERE EORIER | SR SR R
AR S FR B KT 20%, Ui WIS S P TRDECE & 5T 25 55
WARK . AWML 7™ HH F /MBS 13.38%, K
{HR 21.18%, FRBHAIA] SR il A5 20 .25 W R Tk
HWERMERAR N & 22 S5, Fefh i r= R 5 oa B 2
ZE5E, W SRR PP I 5 B i B 2R AR

A RE A5 P R RS (0] T BEAF7E AR G TR, X iR

AR MR A5 S PP FE AR TAR SCHE ST . iR

T S PERFE AR R A AR— 3, AEBR ST 2 1T
T IR aEE AR A TR AL, SR )5 SPSS 22.0 FR{it
ATHASEPES AT, G5 RN 6 B

R 6 Al y7 R 5 ERE FORL R S A 35
FASE(P<0.01), V5d ] s ficf AL 114 o v 0K ol 28 5 ) G
il A A R SO PEH HOD TS R A B R
Toes SROBH S b S AR O R R S IEAH G (P<0.01),
Ve &SRS f 2 W TAHDC (P<0.05), S0k
P SRR O A B S A DG (P<0.05), RIHHERENE
B S A S A O b, T S e
WEREP Y EE L, I HL PP A O A e EAT—

S VR AR A TR bR I E K oA
Table 5 Data distribution of blueberry crisps quality evaluation indexes

i BTE bR e/ IME R AE ¥ifd e 2z hrifE2E 5 R (%)
A RLE (g) 80.05 136.51 103.40 56.46 22.98 22.23
7R (%) 13.38 21.18 16.84 7.8 2.52 14.97
KA (%) 8.72 15.32 10.68 6.6 231 21.60
HE SR (2/100 g) 24.17 34.69 30.47 10.52 3.47 11.39
Fohl B (/100 g) 24.04 33.95 30.40 9.91 3.31 10.88
Vi i (mg/100 g) 484.69 893.65 688.76 408.96 135.53 19.68
BB (/100 g) 54.05 94.28 83.40 40.23 14.23 17.07
BR (/100 g) 251 7.95 5.16 5.44 2.08 40.25
WhZ L 9.35 38.61 19.90 29.26 11.52 57.89
S (mg GAE/g) 10.83 12.23 11.50 1.4 0.48 4.16
& B (mg Rutin/g) 17.35 28.27 23.02 10.92 4.07 17.69
O & & (mg/g) 4.69 7.88 6.04 3.19 1.17 19.31
DPPH H HAEE R (%) 41.47 72.59 57.18 31.12 8.74 15.28
ABTS'H HIEHRRFE (%) 92.26 93.02 92.76 0.76 0.25 0.27
BHAALTETEAEAC(mg AA/100 g) 684.23 966.07 803.74 281.84 105.03 13.07
i (g) 1583.29 2659.43 1903.59 1076.17 372.85 19.59
Ml (g) 719.44 1609.43 963.77 889.99 310.32 32.20
K2 (1>) 8.8 20.6 16.78 11.80 3.77 22.47
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Table 6 Correlation coefficients of standardized data of freeze-dried blueberry crisps

TR AR YD TS TR i R B & i B Vo
e A oy 1
ok —0.564 1
R 0.846™ —0.490 1
R B & i -0.204 0.260 —0.457 1
RS -0.283 0.147 —0.494 0.960™ 1
VR -0.075 -0.348 0.273 -0.810° ~0.700 1
SRS -0.131 -0.017 —0.476 0.699 0.776 -0.622
BIRE -0.371 0.753" —-0.258 —-0.367 —0.447 0.097
W2 L 0.047 -0.581 -0.127 0.579 0.689 -0.225
ST 0.195 0.064 -0.129 0.097 -0.038 —0.242
SEH R 0.318 -0.234 -0.036 —0.194 -0.300 0.005
e & a -0.182 0.087 -0.338 0.783° 0.703 -0.581
DPPH H Hi i B4 0.492 -0.063 0.063 0.223 0.029 -0.385
ABTS' [ HZEERRE 0.411 0.072 0.592 -0.513 -0.511 0.112
AEAC —0.148 -0.141 —0.584 0.265 0.270 -0.175
(503 0.530 -0.420 0.535 -0.222 -0.249 0.409
M e 0.577 -0.419 0.633 -0.290 -0.329 0.448
LELE 5 0.698 -0.942™ 0.639 —0.463 -0.361 0.398
TR AR RS SRR TR H T SNy FIACRERS
SRR R
Bk
ik
I B o i
V Ei
SRR -0.255 1
Wz L 0.582 —0.895™ 1
ST 0.369 0.245 -0.070 1
SVHTR B 0.151 0.134 -0.073 0.870 1
PIACRE RS 0.505 —0.382 0.596 0.303 0.028 1
DPPH H Hi 3% % 0.154 -0.068 0.018 0.716* 0.755 0.201
ABTS' [ By 3L R -0.470 0.309 —0.606 —0.424 -0.322 -0.721"
AEAC 0.529 -0.099 0.327 0.548 0.677 0.170
fifi -0.318 -0.325 0.072 0.054 0.190 -0.309
i e —0.386 —0.288 0.014 0.072 0.182 -0.303
KT 4% —0.090 -0.551 0.318 —0.043 0.278 -0.355
Mg E 7 DPPH H Hi B R ABTS" H H B BR % AEAC T a3 KT 4%
S A OB
FREGKE
FEER
A
Sl
Veirht
ey ey
TR
W L
SN
ELH TR 7
et EE
DPPH [ fi 3L 15 B % 1
ABTS" H H 15 B % -0.252 1
AEAC 0.571 —0.631 1
TR 0.404 0.029 0.066 1
i 0.366 0.082 -0.053 0.986" 1
K245 0.080 0.211 0.047 0.459 0.473 1

T *FRIRAE0.05 7KL CRUIN ) S A **R7R1E0.0 LKL CRUNN) 4 35 o
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B R AR HOBERR LS R R O R AR B E
FHSE (P<0.01), 1 BH AN [A] i 2 S P ol 5 i AR
1R, HORR S RE S POE HOBR bl . B e S
S A B IE A (P<0.01), DPPH H Hi 375 RS
55 RN B R AL W 3 IEAHSC (P<0.05), ZRIAANR]
A3 R R H R R 5 i, DPPH ] A 7 R
B, (B IR A5 B AR R AT & o S W ARSI BT 4R
TGP Z TR] AR S

PR PRIYEASE ™ &t BT A S8R HN T BT A ST
WMFER, AR FP SR 2 T e AR R R N &
i, JEAEE R (R R 8 (8 2 o) LA 35 25 5 (L3 2),
H A2 RS B IEARSE(P<0.01), X 5 HAL SR
N RE Y TEa e W N [ P o v o A e A S R iy =
KR B AR (P<0.01), DB WAL
Tk EE, WIHBRME st 45322 . 5940, ARWFsTiE LT
PR R DRAFAS TR S B i A G it 1 B TR 755 1
HSFRE /KR AL B3 1 EAHE(P<0.05) o

MRIPEZE 6 AT, Z80m T8 S5 hr = Ml 2HA B
B, KRG LEIER T LU S 2 BB HITE bR
A R H BT T & 0SSP Bk, 22
SRR W AR IR 5 3R 0T L AR TS RN TR A5
TEFEPR . MR ™ Sl 38 35 T, e EAA R
I S R A O FE AR, AR Sl g ST AA FITIN T
A, BT REE KR 7 L R RE BEAE A% O R R, (R
Hf 2 ) i AT P Ot T AR T, BERRAE
O R S A R DU TS T AZ O FE R

25 DR, 456 o S A ST IT A R, 1R
7 DV FEBRAE S R AR ERL S BTN I AZ O e

b, RO AGHE & b AE O & B Bl & L BT
EARIETE . TS AR 77 H R FNAEEE

2.2.3 T EERENMERAZ AR PRI bR S, AR YR
APPSR B SR SR ST RS

P AEAC. THRED KA 77 H SRR 3 7 A0
FRAREUE 53 AT TG 0L, 25 B SEER N FHRE K, PSP
(B Ry o Cs B AR AR AR RN R 53R 4 901, e T 2%
St MR, M, VR 25, @ iE e ek
TS BTFE bR AR TE, BARILER 7.
23 ESRERGBRITNEEREN
2.3.1 ZOIEPAGEE RPR 7 22Tk . Ek
SR (EL, BT A O TN R R i e b o = A
o S S TEARTEE AEAC. THES
K 7 AR B A TR EAL, T AR B A9 ST
FEIR R A ZR30C, SR )5 R I — ik 8 25 1 FE AR AR
. SRR INFE 8 T, FHERATHI, #0038
(ANGHE: L e O I RGN E R = SNy Ty N S =k o
WM AEAC. TAEE 7K 77 R FNRE BE A EE R AN
43 H1oA 0.223, 0.207. 0.215, 0.154, —0.280. 0.218,
0.263, UEBH TAE B 7K Z%] 77 S i sl i R, HAR SRy i
B RIS AL T SRR o
2.3.2 VPBIRIA, R REMERLAAZ O FE bR gt
PREARAL RS, 52N AR

Z=0.223 < FMEE 0. 207 < O EE+0.215
BT R A B +0.154xAEAC—0.280x T FE & 7K 3% +
0.218% 7 1 %8+0.263 < A &

WE AR MRS B LR G AR5 AR 9 s, 3esarl
MIAR53 M 1.4240, LRG58 538, IR . 1555

27 T EEREREROIN TS BT ARE
Table 7 Processing quality evaluation standards of freeze-dried blueberry crisps
YA
CZES A Tt it T S i AEAC Hok 7% Al
(g/100 g) (g/mg) (mg Rutin/g) (mg AA/100 g) (%) (%) (g)
I =32.58 =6.96 =25.64 =884.90 <97 =19.01 >2281.51
Il 30.47~32.58 6.04~6.96 23.02~25.64 803.74~884.90 9.7~10.68 16.84~19.01 1903.59~2281.51
i 27.32~30.47 5.36~6.04 20.18~23.02 743.98~803.74 10.68~13 15.11~16.84 1743.44~1903.59
I\ <2732 <5.36 <20.18 <743.98 =13 <15.11 <1743.44
s DAESAE A G, SR B =P E+RoR ) 2, fe/IME=CEBIE /M /2.
%8 TR DR PR AR A
Table 8 Distribution for main indexes of freeze-dried blueberry cirsps
ANl izt 7 EN %! F2 3 EN % EN %] LA REL FEbRACE
R o 0.978 0.006 -0.115 -0.143 —0.045 0.098 0.223
VAR RS 0.809 0.116 0.01 -0.228 -0.071 0.092 0.207
SVH B i -0.186 0.965 0.132 -0.05 0.03 0.095 0.215
AEAC 0.177 0.716 0.187 -0.518 -0.061 0.068 0.154
THEE KR 0.127 -0.077 —0.965 —0.095 —0.179 —0.124 —0.280
R -0.28 -0.126 0.322 0.755 0.423 0.096 0.218
T -0.16 0.135 0.24 0.098 0.916 0.116 0.263
FEIFA 4.864 3.464 3.414 2.553 2.544
DIl 27.024 19.244 18.969 14.182 14.133




- 216 - £ Tl B4

2024 4F 11 A

S TE R JBOAAT T, HAAS o 4 e ARPELE S
550 A LI AR R SRRk Hh BAT R T A
POESINLE 1A I

%9 WRMERLT LR AR5
Table 9 Comprehensive quality scores of freeze-dried

blueberry crisps
s 5 He4
B 1.4240 1
ol 0.2227 3
Wiz —0.4752 7
5 Skl -0.2559 6
RIG -0.1903 4
Sl 0.4880 2
A -0.2553 5
B —0.9580 8
3 g

A G838 1 VA R T R A TR S R A SR, I e R
AN[F] LA RERY 18 T BTHe AR AN T d64%, 456 &
AT SAHIEE ST IEE IR, s SRR RAZ TR
AR, AR IR T A SRR e H L T B AK
Yoo G5BT

BEIZ LU SR 1Y A8 5 RECEC K, 2 57.89% FH
40.25%, ULEHAS W) R R ERRIE2ZE AR K. HLBR
B Er A ABTS' A H3L7E SR, HAx i mTetr
FYAR S R BT KT 10%, HoAopiag e Bl B AS [R] &
WEAEMERL S BT AR 2203, 7 R S S E kL
RS E SRS R BEIRES RS RS
B G EE(E G R (H A 0 3 IE AR S (P<0.01), W%
Meter RoBEmR Lb 5 SR i . Wi S TR KR
SR AAEOC(P<0.01) .

454G BRSSP AT S IR, BERE 7 PR
FEAME R T EE 2GR 5 BT 094 O FE R, BV
WEE . e SR, BEES E. BPTEILE.
TAET AR PP RS . B 7 e TR E
1b, BILTHE S KX 77 S s i oK, 1 ARy
AR ARG AR AL AR B, BT B A AR, SiE e P
FIFS s A 1.4240, Hog2 s fnTmilds, Hoas g4y
R E ST P S AP el BN TS W A
Bio BRGSO N AR T Hn 1% FH &L R i
BERN S BT ST ER AL TR .
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