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Table 1 Characteristics and origins of the blueberry cultivars used in the study

45 No. Fa il Cultivar FEE BRI Characteristics and origins
1 B JEJK Oneal 1987 AE R [E AL KRB R EF 1 -GG A0, l1 Woleott x FL64-15 238 H 1,
2 1tk Northland 1968 41 3% [H B P& R2E A R 50 48 F 1 h L B 1 Berkeley X (Lowbush X Pioneer 2421 ) 2438 B M,
3 A5 F] Berkeley 1949 4 3 [EHHE VG M 235 F 19 P Fl ) Stanley x (Jersey X Pioneer) 2838 H o
4 1 3% Bladen 1994 4R SE AL R 2 R AR 2ERE T YR AN i NC1711 x NCSF-12-L 2438 F i
5 FOKLE 4 Biggold 1989 4F-3 B8 P4 ML B 1) TP, Y Bluegold AR Z43EIEH o
6 B A4F Herberd 1952 4735 [E 2238 LAY R I A S R b Stanley X (Jersey X Pioneer) 2438 H M.
7 SiElH Croaton 1954 4F & [E AR 2 SR g M % & AYHE H G Bl WeymouthF—6 x (Stanley x Crabbld) 2238 & ..,
8 SEHEVE Legacy 1993 43 [ Hr  vG JH & 22 ) v R S b
9 ¥ Bluecrop 1952 4135 [EH1 56 15 M 2438 B I Hh R A, 1 (Jersey X Pioneer) x (Stanley X June) 2438 H
10 W15 Bluejay 1978 4F 5 [ %5 B M N7 AR MV ARG 4 1 19 L2 A, B Berkeley x Michigan241 2438 H i,
11 154k Blueray 1955 4F- 2 [EFH VN E F 1 h 205, B GM=37 x CU-5 2438 F M,
12 % Rubel AR IR T 2 AR ALT , b B A o AR TR
13 KA Meader 1971 425 (3 1 28 IR A R 0 3 1% B (194 P 5, B Earliblue X Bluecrop 2438 H Al
14 44K 3k Nelson 1988 4F 3% [ A 78 & A7 14 T g 2
15 %435 Nui 1985 4FH P4 2% Moanatuatua BFFE A 35 & 19 FR 245 Fh, B ( Ashworth x Earliblue) X Bluecrop 2438 8 i
16 H i Sunrise 1988 4EE [EFH VM L F IR AT, B G180 x ME-US6629 2438 H
17 i Reca 1976 43 =46 R 2 5 A9 R 25 A i Ashworth X Earliblue 2238 8
18 FEPI Sierra 1988 4F- 2 [ VU N AL XS BE T 1 Th il B US169 x G-156 2238 H .
19 ®Gd D- 1 1990 4 32 [ 2 BCHR M 57 K243 14 H I 24 A, B Darrow X Duke 2438 H AL,
20 Z Toro 1987 4P 3 [EHr i3 14 M 37 A MV I3 335 5 09 LG A, B Eariblue X Ivanhoe 2238 H i
21 "% Sharpblue 1976 436 E H 2 Bk KAk & R A i Bl i Florida61-5 x Florida62-4 2438 & B,
22 VY Jersey 1928 4R35 [ I 3 F 1Y A B Rube X Grover 28388 A,

1.2 RWHE

1.2.1 ERFHEE B% Costa LWk, W
SERL (S A% SR 52K ] TA-XT Plus #1430 A (35 [
Stable Micro Systems 23 #] ) P/5 #£3k ( HAE 5 mm) 765
S 4 A T A B A 7 RS i A5 B R R s
TRt SR R 1 R e S HE B A BT S 4, DU
WSECHTEREE 5 mmes™ , FEHEE 1 mm-s™ 5
HEE 5 mm-s™ ZERIVREE 10 mm,

1.2.2 TPA K% 2% Hu % B0k, BEERERY
AR SR Y BT P75 $3k (AR 75 mm) 76
R AR IBEBALIEST TPA 55, i Bt Hb Rr ik i 815 2]
WEAF AL SCREEE ORGFEE PR P SR | MELAE I A ] A

FF SR, MRS EC EHERE 5 mm-s™ A
JE2 mmes™, ME FATHE 2 mmes™ SRAZEAIE
K 25% ,2 WRAEAFARI N 5 s, filt 2 J1°8 5.0 ¢,
1.3 EiEAIE

RIEAE LB E bRy 22 R, B ES
M52 30 RS BEFE, KA IBMLSPSS Statistics 20. 0
Xof Sl TR AR TSP E TR 1 4T

2 ZEREHSW

2.1 AEEESMHERFTRINERihSEHR EHEXNE
e 2 FIR W R SR B 9 B Ol 131,31 ~ 225.96 g,
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AR5 ZBCh 8. 28% , e 5 e K AR/ R 33 oy
KIS (225,96 o) FIFESE (131,31 g) . WEAER Rz 2d
HEES R 2.34 ~ 4.39 mm, B 5 RZEON 1. 97% , R J k5
FE BT 3. 00 mm [ R 16 4, Hir i B F ZERr 1Y

SR SRR B A, A B 4. 39 il 4. 36 mm; B2 IR
R0 4R B de /N AR 2,34 mm, W AE R R METE R

31.89 ~ 62.39 g-s™' B RECN 15.25% , SR B MatE R
F50.00 g-s " FISHRIA 11 A, Hirb R Al 5 3l f A 3
TSR 7 1 S B A K 43 ) A 62,39 .61, 54 61,39 FlI

H132.65 g-s' . WAL FIMEN 248.41 ~ 484.41 g-s,
AR5 RECR 12, 05% , R B FIPE R T 300.00 g-s F Sl Fil
A3 A4, Hrp R A R P PE R K (484.41 g+s)
HUGERIF (412,22 g-s) ; TELFNSEHITAY SR B2 R4
/N, A3 IR 248. 41 F11249. 04 g-s,

Pearson K REUMTA R R, Rk 8 5
R R R R B E IEAH X (P< 0.01), 5
KRB WF A (P < 0.05) 2R E e 50 K
IR UM OE (P< 0.01) 5 5 250 % 5 51 2 ife

60.92 g-s™" 5 W S RIFER R B MEPERL /N, 4350 31,89 Mk SR EIMERIIC B EMKEE(P > 0.05) (%£3),
*2 FAEESAMEZEBRFAXIERBSH
Table 2 Textural parameters of different blueberry cultivars in puncture test
i mn A Rz ik SR LN B b3 X R

No. Cultivars Peel strength/g Peel rupture distance/mm  Peel brittleness/(g+s™") Peel toughness/(g-s)
1 JHJ2/R Oneal 151.70 + 8.01 2.34 + 0.31 55.79 + 4.08 270.51 + 14.74
2 Jb# Northland 153.57 + 8.80 3.74 + 0.52 39.82 + 5.37 327.38 + 19.70
3 {A 5L ) Berkeley 156. 65 + 10.57 3.37 + 0.31 45.46 + 4. 18 321.31 + 25.40
4 i34 Bladen 177.10 + 11. 86 2.94 + 0.36 60.92 + 7.58 300. 48 + 18.57
5 JRLE 4> Biggold 225.96 + 12.59 3.61 = 0.85 61.54 + 12.68 484.41 = 26. 06
6 HATE Herberd 151. 80 + 13.37 3.95 + 0.59 37.34 £ 5.94 330.23 + 17.15
7 JoH T Croaton 160.23 + 6.97 2.53 £ 0.49 61.39 + 8.34 249.04 + 15.98
8 JeA% P Legacy 175.51 = 13.93 3.01 = 0.69 58.05 + 9.86 329.12 = 16. 04
9 W 3 Bluecrop 157.16 + 15.45 3.39 £ 0.47 45.16 £ 5.23 313.88 + 14.37
10 #5 5 Bluejay 144.99 + 14.06 4.39 + 0.34 31.89 + 4.01 327.20 £ 19.22
11 54k Blueray 140. 84 + 13. 66 2.90 = 0.79 47.22 + 5.68 248.41 £ 10.99
12 5 Rubel 131.31 £ 5.07 3.23 £ 0.28 39.07 + 8.44 257.58 + 18.36
13 K Meader 172.50 + 8.27 2.69 = 0.31 62.39 + 7.48 289.02 + 17.33
14 /R Nelson 152.50 + 6.32 2.84 + 0.46 51.96 + 7. 68 258.24 + 15.87
15 %% %% Nui 157.13 + 8.93 3.33+£0.15 45.70 £ 11.35 317.82 + 16.69
16 H i Sunrise 154.22 + 13.93 3.13 £ 0.44 47.59 + 6.38 290. 85 + 12.38
17 Hii < Reca 178. 18 + 12.58 3.39 + 0.41 51.46 + 8.29 341.60 + 16.27
18 FERI Sierra 147.33 + 13.06 4.36 + 0.35 32.65 +3.75 368.79 + 14.59
19 X D- 11 164.86 + 8.57 3.51 £ 0.55 45.76 £ 5.10 334.76 + 14. 66
20 Fi 2% Toro 182.20 + 13.48 3.42 + 0.91 53.90 + 3.34 412.22 + 18.09
21 B E#% Sharpblue 164.89 + 14.62 3.12 £ 0.25 51.20 £ 5.71 282.64 + 13.25
22 PV Jersey 165.15 + 11.07 3.08 + 0.59 53.77 £ 12.82 296.73 + 12.01

AR S Z B0 Variation coefficients/ % 8.28 11.97 15.25 12. 05

*3 ARESAMRTBERFHIRNERSEEXE
Table 3 Correlation among textural parameters of the puncture test on different blueberry cultivars
JrisEiE 2 e RS SRR A b3 xS BRI
Textural parameters Peel strength Peel rupture distance Peel brittleness Peel toughness

R Peel strength 1

SRR B4BE B Peel rupture distance 0.866 2™ 1

Bz Bfi P Peel brittleness 0.3357 -0.746 6* 1

SR Peel toughness 0.274 0 0.942 8 ** ~0.897 0 ** |

T FORERBE (P<0.05); " FIRERMEE (P< 0.01)

Note: *

T

and ™ indicate significant difference at 0. 05 and 0. 01 level, respectively. The same as following.
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2.2 AEEE R TPA R RS R HB XM

B 5 W A SR S AE A T T e A T AR ol s 2
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265.50 ~ 576.87 N, 55 REH 19.23% , H H 5e Fig
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265.50.,267.98 .283.55.296.40 N, K i 2 ¥4 1H
W R RS I S RR R R T 5 | ) PR e i . WA
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H 5. 45% , FBMER T 0.70 IIEFRA 6 A4, Bk

W (0.77) ALBE(0.74) (IR K (0.73) A%
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Table 4 Textural parameters of different blueberry cultivars in TPA test

%5 A ffi g Gidoges S B ML Mg Iul 52 4
No. Cultivars Hardness/N Adhesiveness/(N-s) Springiness Cohesiveness Chewiness/N Resilience
1 B JEIK Oneal 313.53 + 12.96 0.29 + 0.06 0.73 £ 0.11 0.51 + 0.08 116.76 + 9.25 0.22 £ 0.05
2 Jtfiti Northland 296.40 + 16.41 0.10 = 0.04 0.74 = 0.04 0.47 = 0.03 103.63 + 11.78 0.20 = 0.01
3 {55 F] Berkeley 385.03 £ 19.64 0.28 + 0.07 0.64 + 0.02 0.41 £ 0.02 101.00 + 13.46 0.18 = 0.01
4 13 % Bladen 513.74 + 16.90 0.61 + 0.02 0.62 + 0.04 0.40 + 0.06 127.40 + 7.05 0.22 + 0.04
5 KL 4x Biggold 526.49 + 30.04 0.39 = 0.02 0.65 = 0.08 0.41 = 0.07 140.30 + 7.41 0.26 + 0.03
6 BIA%E Herberd 305.28 = 17.16 0.52 £ 0.02 0.73 £ 0.02 0.50 = 0.03 111.40 = 7.94 0.08 = 0.01
7 SEE I Croaton 576.87 + 35.07 0.61 + 0.03 0.65 + 0.04 0.35 £ 0.02 131.20 + 13.45 0.25 + 0.01
8 S TY Legacy 463.92 + 28.01 0.51 = 0.02 0.69 = 0.03 0.43 = 0.02 137.60 = 9.79 0.18 = 0.01
9 # =F Bluecrop 335.53 £ 10.53 0.24 £+ 0.02 0.65 = 0.05 0.42 £ 0.05 91.60 = 16.01 0.18 + 0.02
10 5 Bluejay 265.50 + 15.45 0.30 + 0.01 0.73 £ 0.03 0.53 £ 0.03 102.70 + 14.76 0.24 + 0.02
11 J£ 28 Blueray 399.94 + 30.99 0.34 = 0.03 0.64 = 0.04 0.40 = 0.04 102.40 + 14.54 0.18 + 0.01
12 5 Rubel 267.98 + 15.19 0.21 = 0.02 0.68 = 0.05 0.43 = 0.05 78.36 + 5.86 0.21 = 0.02
13 K AE Meader 491.10 + 38.28 0.30 £ 0.01 0.62 + 0.04 0.35 £ 0.03 106.60 + 7.98 0.17 £ 0.02
14 20 /R i Nelson 472.61 + 33.99 0.18 £ 0.05 0.65 + 0.06 0.39 £ 0.04 119.80 + 10.66 0.18 + 0.01
15 %45 Nui 468.15 = 23.19 0.36 = 0.01 0.62 = 0.05 0.38 = 0.06 110.30 = 13.12 0.17 = 0.02
16 H i Sunrise 388.74 + 12.63 0.37 £ 0.02 0.65 + 0.03 0.38 = 0.03 96.02 + 10.71 0.16 = 0.01
17 i Reca 410.96 + 23.62 0.14 + 0.01 0.66 + 0.04 0.39 £ 0.03 105.80 + 7.86 0.17 £ 0.01
18 FEHI Sierra 283.55 + 10.13 0.44 = 0.03 0.68 = 0.05 0.48 = 0.03 92.55 = 11.96 0.22 + 0.01
19 Xl D- 11 389.71 + 38.75 0.47 £ 0.02 0.69 = 0.03 0.42 £ 0.03 112.90 = 12.54 0.18 = 0.01
20 B ZE Toro 484.75 + 24.56 0.52 + 0.01 0.64 + 0.14 0.47 + 0.01 145.80 + 11.04 0.17 £ 0.03
21 5% Sharpblue 421.66 + 25.00 0.43 = 0.02 0.77 = 0.05 0.46 = 0.04 149.40 = 13.23 0.21 = 0.02
22 FEVY Jersey 311.94 = 11.21 0.53 £ 0.02 0.71 £ 0.04 0.47 = 0.06 104.10 = 8.10 0.21 £ 0.03
A5 53 ZHY Variation coefficients/ % 19.23 32.68 5.45 9.62 13.16 14.75

DA SR P MEL G o 2 S DAL, SR PR IR 0 A 147 1EL R
N RIS RS & ), Rl 1 40 il E) 45 5 1 i K
ANFER SRR BRI RE T . AR I AR R S R
18 0.35 ~ 0.53, 87 RN 9.62% , W E Ty # it
0.40 ByanFI A 16 4>, Hi KT 0.50 9 s Fh A i S
(0.53) FEJEIR (0. 51) 5 7 Hiy 15 A1 K A8 1 P 5Pk #

AN BIR 0,35, PEIERA: S B A 14 1 7 2R S LR B A
MRS B T 5 B (R e A, SR B B B SR A =
TR, Li A e T S S X ME g e e ik hi e, AR
SEREMEE A 78.36 ~ 149.40 N, 285 2 %N 13. 16%,
EIEME K T 140. 00 N B Fh A 3 A, 4351 o 25
(149.40 N) P2z (145.80 N) Fl K ki ¥ 45 ( 140. 30
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N) s PHIE: /N T 100. 00 N (5L FIAT 4 4, 20 510 5
(78.36 N) . #5F (91.60 N)  ZEH7(92.55 N) #1 H ili
(96.02 N) , [nl5 P S e 1 2R 5232 s [] bsf bl sk 7k A A
TERIBE ST, IR SLIIEPE RN 0.08 ~ 0.26, 485 R 5L
R 14.75% i Rl Z PR T 0,20 B AT 10 4, K
KL A A [ S M R K (0. 26) , RO o8 i (0. 25)

AR A AR M PRV (0. 08) (£ 4) .

Pearson I REIMTRIA (32 5) , W A SR 5L
BRSO G (P< 0.05) , 55 MH I 4 22 4
WEIEAIC(P < 0.01) 5 FEME: ARG A |55k 35 2
FIEAH (P < 0.05) 5 10152 1k 55 8 SR S 0 Jd = TE AR
F(P<0.01),

£S5 TREESAMRE TPA B SHEXY

Table 5 Correlation among textural parameters of the TPA test on different blueberry cultivars

B 2% T R B P R M MELWE P [EF-Rd5
Textural parameters Hardness Adhesiveness Springiness Cohesiveness Chewiness Resilience
fifi i Hardness 1
KB 1E Adhesiveness 0. 695 6 1
Pk Springiness -0.726 8" 0.244 5 1
W E T Cohesiveness 0.547 0 0.488 0 0.3159 1
NI Chewiness 0.945 6™ 0.749 2* 0.877 6" 0.627 5 1
7] 2 ¥ Resilience 0.253 6 0.310 2 0.544 5 0.985 6 0.568 7 1

2.3 EHAHH

H12 6 AT, B 22 AN EEAE SRR 10 4S5 S 4K
SRR 10 A 84, MR 25 3 B4 1 RRAIE (RN BTk %
PEAT AR, AT 4 A AR Bt 2 Bk Rk
87. 638% , REMEAR R IT A Fa bR 4 KB 5 B, 56
I 5 7 ) SR S T R R, T DA M W A A PP

HILEEFERR . 2B 1 FRURIERIE(E A 4. 114 |, F 2258
MR A 41, 142% ,RET 15 B 41.142% , & i
T E S5 2 B IIRHEE Y 2. 269 |, 7 2551
MR R 22, 629% , AR T55 1 ERL5 19 E R 5 3
F R RRRIE(E A 1. 394, 5 22 5TRk %R 13.943% ;5
4 FESEEAE S 0. 986 , T TTHEZE N 9. 861% .,

R6 EMSHHHEE.FETMEMRIT T ETIE

Table 6 Eigenvalue, variance contribution rate and cumulative variance contribution rate of principal components

Ensr FHIEAE T3 2 TTRRER E NPT e
Principal components Eigenvalue Variance contribution rate/% Cumulative variance contribution rate/%
1 4.114 41. 142 41. 142
2 2.269 22.692 63. 834
3 1.39%4 13.943 77.777
4 0. 986 9. 861 87. 638
5 0. 694 6. 941 94. 580
6 0.315 3.151 97.731
7 0.178 1.779 99.510
8 0. 036 0.362 99. 872
9 0. 009 0. 090 99. 962
10 0. 004 0.038 100. 000

N T B MRS O SRS o T Z T 5
R O ER T HEA T R A Bl — A
TERZ A B LA PR A s 9 2y, G 2y {EL A DR/ D
SR E R TP E AR (R T) . 1 F
Oy FRLEE TR S FE R B et A5 B MR AR 1
TGRS R, 5 2 TR, SRR IE &R

Bl K VNS 2 B AEARTR, 28 3 B,
PSRN SES {6 = SN (EVSE IR SV W e
54 BT AR IE R BOR K AN 4 ERy
HUFAWES L

ZEE i 4 A Ry AR bR YA G R
AR5 F B AR B A B Bl 5 G SR G (P
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< 0.01), FEICAE AE 5 AL S0 i pE 5 0 UM G (P< BERE REZ W RN SR S 0] 52 M A DA AN [] A A 2R S
0.05) ; 2R B MEPERY S S BBOR TR BCIPE RS, bt SO A A O 48R
AL S RBOR T ARIHE (R 2~ 3R 5) . L H R

®7 EFEFRMSHEXERENAZLIEDE

Table 7 Eigenvectors of correlation matrix of main textural parameters in blueberry

FERLS) Principal components

PR Characters
1 2 3 4
fifi ¥ Hardness 0. 956 -0.042 -0.075 -0.072
7 it Peel brittleness 0.927 -0. 082 0.209 0. 082
SR Peel strength 0.721 0.573 -0.228 0. 108
NG Chewiness 0. 683 0. 493 0.378 -0. 149
W Z T Cohesiveness -0. 654 0.576 0.379 -0.035
S Peel rupture distance -0.599 0.596 -0.434 -0.059
KB Adhesiveness 0. 424 0.324 0. 341 -0. 494
H B Ik Peel toughness 0. 160 0. 836 -0. 493 0.045
4 Springiness -0.563 0.389 0. 624 0.029
6] 52 1 Resilience 0.214 0.219 0. 264 0. 830

®8 TRESARMUERMESESITNIERE

Table 8 Values of principal components and synthetic analysis indexes in different blueberry cultivars

Rzl 5 Fi F A Y Value of principal components ZATEN TSR S
No. Cultivars Y, Y, Y, Y, Synthetic analysis indexes
1 HJER Oneal -0.326 -0.271 2.165 0. 969 0.202
2 Jukdi Northland -1.278 0.358 -0. 028 1. 080 -0.342
3 fAFEF] Berkeley -0.210 -0.470 -0.938 0.053 -0.319
4 i 3% Bladen 1. 400 -0.043 0.332 -0.214 0.591
5 KK 4> Biggold 1.727 2.376 -1.288 1. 686 1.236
6 HA%F Herberd -1.255 0.771 0. 068 -3.174 -0. 645
7 e Croaton 1. 633 -0. 847 1.267 0. 340 0. 690
8 3EME VY Legacy 0. 841 0.529 0.760 -0.780 0.495
9 W =4 Bluecrop -0.524 -0. 551 -0.928 0.296 -0. 441
10 % 19 Bluejay -1.783 1.157 0. 286 1.075 -0.325
11 154k Blueray -0. 110 -1.391 0.036 -0.248 -0. 380
12 ##5 Rubel -1.299 -1.251 -0. 040 1. 008 -0.724
13 KA Meader 1. 087 -1.231 -0. 706 -0. 042 0. 065
14 44K 3 Nelson 0.363 -1.199 -0.022 0.237 -0.102
15 %% %% Nui 0. 300 -0. 594 -1.089 -0. 569 -0.219
16 H i Sunrise -0.072 -0.971 -0. 626 -0. 625 -0.399
17 iR Reca 0. 137 -0.197 -1.297 0. 469 -0.123
18 FERI Sierra -1.365 0. 965 -0.777 0. 280 -0.423
19 X D11 -0. 097 0. 366 -0. 122 -0.223 0. 004
20 P22 Toro 0. 894 1.480 -0.370 -1.178 0.536
21 KW Sharpblue 0.151 0.768 2.165 -0. 063 0.532
22 TG Jersey -0.215 0.244 1. 151 0.043 0.132

b 4 TR RELE A M 22 N EEREAFPIRSE BIZERTEMAS A (Y) , S5 AE S A R R AR (A A
) HL A T O R TR AR R AR B AR AL 1T 22Tk E R et B R R A SRR 2R AT
B A ERSTIAR ST, VU IE FE 8 X AR E(E & M AEE(S=Y,x 0.411 42 + Y,x 0.226 29 + Y,x 0. 139
4 AR B AN EL BN B, TR R BE AR SO R 43 + Y, x 0.098 61) , LABE R IEH AN [ 5 265 A 14 SR 52
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FsPEARAC S . i3 8 I, 22 A Wi A b BT 255
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Evaluation of Fruit Texture Quality of Blueberry Based on
Principal Component Analysis
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Abstract; To improve fruit texture quality evaluation system of blueberry, fruit texture quality of 22 blueberry varieties
were analyzed with whole fruit puncture test and texture profile analysis using texture analyzer. Correlations between the
texture parameters were analyzed, and comprehensive evaluation of 22 blueberry cultivars was carried out using principal
component analysis (PCA). The results showed that the 10 quality indicators were greatly different among different
blueberry varieties. Peel rupture distance, peel brittleness, peel toughness, hardness, adhesiveness, chewiness, and
resilience had high difference between varieties. Meanwhile, peel strength, springiness, and cohesiveness had little
difference between varieties. Correlation analysis showed that peel rupture distance was significantly positively correlated
with peel strength and peel toughness. Peel brittleness had significant negative correlation with peel toughness and peel
rupture distance. Hardness had significant negative correlation with springiness. Chewiness was significantly positively
correlated with hardness, adhesiveness, and springiness. Resilience had significant positive correlation with
cohesiveness. Fruit hardness, peel brittleness and resilience were screened out using PCA as the core indicators for
comprehensive fruit texture quality evaluation of different blueberry varieties. According to the comprehensive evaluation
index, comprehensive texture quality of Biggold, Croaton, Bladen, Toro, Sharpblue, Legacy, Oneal, Jersey, Meader,
and D-II were much better than other varieties. These results would provide an important reference for the selection and
breeding of high quality blueberry varieties and their storage, processing and sales.

Keywords: blueberry, whole fruit puncture, texture profile analysis, variation coefficient, principal component

analysis





