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Quality Evaluation of Nine Varieties of Blueberry Based on Principal
Component Analysis

LIANG Yumei?, LI Ke?, LIN Zixi’?, LI Xiaomei’, ZHOU Jinsong3 , LIAO Maowen?, LIN Haoran',
ZHU Yongqing®, LI Huajia*>", LIU Gang""

(1.College of Life Sciences, Sichuan Normal University, Chengdu 610000, China;
2.Institute of Agro-products Processing Science and Technology, Sichuan Academy of Agricultural Sciences,
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Abstract: To investigate the quality characteristics of different varieties of blueberry, the quality differences on appearance,
physicochemical properties, and sugar and acid composition were analyzed. At the same time, correlation analysis was
employed to analyze the correlation of different indexes and principal component analysis was employed to evaluate the
quality characteristics of 9 varieties of blueberry. The results showed that different varieties of blueberry exhibited rich
diversity in appearance, physicochemical properties, and sugar and acid composition. There was a high correlation between
multiple indicators such as glucose and fructose (=0.93), FRAP and DPPH (+=0.755). PCA results indicated that citric
acid, pH, &', total phenol, DPPH, flavonoid and juice yield were key indicators for evaluating the quality of blueberry, and
the quality characteristics of 'Canlan’, 'Laigexi' and 'Shuangfeng' were excellent fruit shape index (>0.73), good solid to acid
ratio of 6.12~9.57 and suitable for fresh consumption. The quality characteristics of 'Baerdewen', 'Duke' and "Weisan'
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included the high in sugar, acid and antioxidant capacity, suitable for juice and wine and other products development. The

flavonoid contents of "Weisan' and 'Duke' were 1.95 and 1.62 mg/g, and the total phenol contents were 1.34 and 1.38 mg/g,

respectively. The quality characteristics of "Weisan' and 'Duke' were high content of total phenol and flavonoid, suitable for

functional product development. The results above will serve an important reference to screen blueberry varieties for

different purposes.

Key words: blueberry; processing suitability evaluation; antioxidant activity; principal component analysis
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Table 1 Standard curve equation for organic acid/sugar
reference standard
AL/ EV=pp HE RZE(RY)
4 M (Glucose) y=10.352x-396.79 0.9902
L% (Fructose ) y=7.3732x-277.57 0.9913
FrBER (Citric acid) y=1020.5x—1.43 0.9999
SRR (Malic acid) ¥=792.97x-5 1

%5 72 (Quinic acid) y=58.7x-0.47 0.9998
BEFAAR (Succinic acid) y=578.63x—4.02 0.9982

RN T R I R SR FHARAR I L (075 35 T 259
S Er AT, HAR S Sung S5 RIS B
o BUEREFETT 0.5 g LA 30 mL 80% [ F BB
A FHEE 30 min JEREUE, KR S E A PR K, F Uk
WAEFFAEZRZE 100 mL, HHREE 250 L F1 250 pL
MBS IR AV 5 min JEHILA 500 pL 7KFl 250 pL
7.5% TC/AK R R EN 3k G 2 B 30 min J& FRAE 740 nm
AL RE TSGR . LA E T2 (0. 0.01, 0.02, 0.03,
0.04. 0.05. 0.06 mg/mL) S~ X B S VERRHE R R, #8001
ZRUEETRYERN . SEiRERZEN y=
15.51x+0.0582, R?=0.999

FHR SRR RE : FH ALCL, ekt s, B
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BN 300 pL SEAHPZEN (5 g/100 mL) Al 4 mL 7%
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NaOH F1 2.4 mL FIZEIEIK, 25 °C &1 FIREZBIRS
2 min, 10 min J&5 £ 510 nm &b & 9 0 5'G E, L (0.
0.01. 0.02. 0.03. 0.04. 0.05 mg/mL) 2 T kR A2
AR E A ZR, SR EbRET 2l y=0.6183x+0.0494,
R?=0.9998
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Table 2 Appearance characteristics of different blueberry varieties
WA # (g/em’®) ESIZEE LS AR (g) HFR(%) L a b
pIES 1.05+0.02° 0.73+0.03" Jm T 1.37+0.04° 48.81+0.86" 30.62+1.69° —1.44+0.31° —1.65+0.86°
P 1.04£0.02° 0.77+0.05% Jm T 1.09+0.09¢ 57.44+1.49" 27.19+1.00° —1.05£0.47° 0.76+0.78"
ek 1.03£0.02° 0.75+0.04° Jm T 0.91+0.04" 44.47+1.80" 32.40+1.37° —0.54+1.30* —1.06+0.67%
W% 1.01£0.01* 0.78+0.05° Jm T 0.96+0.09° 59.38+0.41° 28.64+1.17°% —1.2740.69° —0.03+1.14%
#B 5. 1.02+0.01* 0.85+0.04° BT 1.47+0.06™ 56.25+2.03 29.54+1.93%4 —0.25+1.54" 0.81+1.50
/R L 1.03£0.02° 0.89+0.07* [BE 1.65+0.11° 54.59+0.51% 28.12+2.28% -1.07+0.95° 0.83+1.28"
= 0.98+0.01% 0.76+0.04* Jm T 1.49+0.04° 54.61£1.03% 25.33+1.57¢ 4.12+2.96° 2.53+1.36°
W= 0.98+0.02° 0.79:0.04° Ji [T 0.98+0.05" 48.73+2.56¢ 25.58+£3.29" 0.91+2.72° 1.77+1.59®
etk 1.04+0.07* 0.88+0.04° B 1.56+0.04%® 53.81+0.73¢ 30.08+2.86™ 0.1942.54% —0.03+2.2%
5 FE(%) 3.43 9.03 / 2231 9.01 11.07 84.26 284.23
T RIAFR NG iR 22 5 .35 (P<0.05), R3~3£4[F].,
P, BIHERRAEF R EUI N 3.43%. 9.03%. 11.07%. FEH 9 ANHE AR SR A I T RAE 44.47%~59.38%, H

84.26%. 284.23%. 22.31%. 9.01%, H: P (a2 i
AR REERKR, AL F 280/, bRl p—
AR SR S 4 W 2 /N T A 7 A AR AR, A S AR
[Fr) %85 BE R/ NI i 2 22 5 (P>0.05) .

9 il Al HE BRI A8 BB ALV 2 0.73~0.89,
MR HE R IE 432 = frifi, 0.6~0.8 4 i [T, 0.8~
0.9 NI ELITIRIE, 0.9~1.0 i RIIE B R 4EIE, K
F 1.0 RIS, Al 9 AR R ] 4R [RIFE I
Ji FITE WS, Homp gl ve < LRAEIR . Bafk A RIE,
Hgy 6 NSRBI . BREBRE! | T ofaias )
7T s R B i R S22 P A s P, 3 ik
o EEAS R E 45 5L nl 1, A R SRR P8 B0 ot 465
=3, T R R E PR A R e B B R th i
R EZE PE =,

FA LR E R i IR S g A e M RE AN R S ) B
FEPR, TEAE —EUIRTIR T, 76— @ Ju I P R R ik
TR F= it , Bt e, 9 AR R
FITEIE A 0.91~1.65 g, Forf< [ /R Ayl ity 5 L e
K, R IEPE IR E RN, 2 0.91 g AHEE T HAW
T FE 485 LU0 ARG 5T 9 A b b 1 285 o O B 349 8 i
7N, AT RE SPEAL S CEPLAREE ) | FIMEEREE GG G,
H 2R AT S W SRS A i TP RE, 5T B[R] A s
BER S AZ SR B EE ) T R AAH R o AR

HXEE | A = AR R PR =R T R<50%,
TAEE TR SR T, WHEC AT R,
YRS VE > A HR 5w, B BT AR SR A
T,

I, AR CIFEARUESNILERR, [FIAT A
SR RETS e B . 6T = S R UG,
LYBEAEAK . " b = 1 S PRI T 2368 & ok i 2
9 A SN IETE LMEA T 25.33~32.40 ZZ[A], o (HHI7E
FlE—1.44~4.12 Z 0], NEEFZ A B 25
bl g = 5 HoAth S b 20336 5 BT 25 SR O,
LR T HA s A, @ o™ E = T HA S R, 20
W, FIXPIAEFIETE 2R L A R A G,

22 AEGMEESNIBHES T

RS . R TS TEETTEY) (SSC) . pH AR
(TA) 2/ BRERL S NAE & T i JE L b Fe bR, 21
BF S A B AL RENE S PP AR R B B R R
(P<0.05), Hr A8 B 2B 0 2 SR (35.51% ) il
[EHR H(61.69% ), pH 285 S50 /N

I TR . SOBEARN A PR R H Ok e B AR
SEFRRIURSR G AR, [RIR Al s i i T HY
TSI 7 FH IR S A ), SRS
A TR A FE AR o ER 3 AT, i EE
ErEAE 82.77~110.38 mg/g 8], MM EIE 106.15~

3 ONIRIERE SRR Y B AR
Table 3 Main physicochemical characteristics of different blueberry varieties

AT W JEHE (mg/g) KB (mg/g) SSC(%) TA(%) R L pH
prES 88.95+0.47° 117.38+0.64¢ 13.16+0.05" 1.4240.31¢ 9.57+2.06" 2.89+0.02¢
B 90.60+1.99" 106.67+1.29" 10.3040.00° 1.51+0.04° 6.84+0.20° 2.83+0.01¢
ek 82.77+1.258 106.67+0.64 11.76+0.05¢ 2.03+0.02° 5.78+0.07° 2.82+0.01¢
iz 105.53+0.00° 123.56+0.94°¢ 9.76+0.05" 1.84+0.01° 5.31+0.05° 2.74+0.01¢
HB 110.38+2.50° 135.61+1.70° 12.60+0.07° 0.57+0.03" 22.15+1.36° 2.99+0.01°
B RTER 94.72+0.54¢ 114.29+1.99° 13.54+0.05° 1.14+0.04¢ 11.84+0.41° 3.04+0.02°
il 90.70+1.11° 106.15+1.11° 9.44+0.05¢ 1.130.01¢ 6.12+3.11° 2.70+0.01°
M= 97.60+£0.64° 126.34+0.94° 9.80£0.07" 1.00£0.01% 5.36+3.64° 2.7240.01°
Mtk 91.94+0.31° 127.48+0.93° 11.82+40.04¢ 0.96+0.03¢ 6.51+4.85° 3.00+0.05°

5 R E(%) 9.04 9.03 13.82 35.51 61.69 4.40




F 458 % oM

TEERM , 45 ZET AT 9 AR IR - 239 -

135.61 mg/g 0], A JEBEFL S0 & E2ZEA K E
FEE R B — SO, B I — B O A
W BT, U BE R ol R L LR FORE AR . HR e
AL RIS SO 5t YAy i e, S a B AR Ay <l
2, W JEE S R IR S B PE . SSC BRI
9.44%~13.54%, BEAIL T 225 55 Y- 1E (10.03%~
14.75%) , Horp R FER & | . HakogE W3,
bkt Al

9 NP AR TA . [ b . pH ZE 1L YE FE 43571
K 0.57%~2.03%. 5.31~22.15. 2.70~3.04, FH:f TA
BT AR R RS S SRR, B
N R E BB, pH BRI SRy iS5 L <l R =,
PHILTF 2.8, <ELRFEIR I BB pH 85, T 3.0,
TA F3= 1 pH Z[aJAHeMEA T, H TA 285 250
KAH pH 285 BB, T RE S W4 T iR EZL LSS IR
S AR SR SRR P ERAELAA . IR LA T &R
B 2 5 A W] S P s AR IR I 22 S A 2, UEHHAH
B SSC, 1% "] GBJ2 3 5 W AR EH 1R KUK AR A 19 =22
2.3 A EIMMIEERNEIRA TS SR

PRI 114 2EL AR RN 2 e SR S iy 1 BRI T
HE2%, PR AR S —AE A H LR LE A% S 5 it
AT T 50 8T. 3R 4 LIS, 9 A FhiEAE SR s ]
PR bR SR A R O A SR BE, AR Ak Y 4 B AR
28.15~35.99 mg/g. 39.20~54.26 mg/g = [d], H K xR
EES PRI S5 IR — 2, ER v DA AR RN AR 5 &
HRIe 5 (35.99., 54.26 mg/g), “[HJE B V0 AU 2P A
TSR (28.15. 39.20 mg/g) . 9 PIWEEE
PRI & IR R s A B IR P 2 [a) g s 2=
57 (P<0.05), HoAth i Fi 2 0] JC W P25 5 (P>0.05),
AN]SR S & A B 22 5 (P<0.05), BEEHSR
ME RSN R 25 5 A 2 R, S5 [ EH R
E=2 ai0LY/Jpig S i1

AR SR AP R EE AR LR & i AR, B WM
253 (P<0.5) . MFERMZE TR R RIIRS
(>49%), M5 EE i EEIIR, ST HiE —
PO, BRTHRTE L Bk CBREKC Y 6 R AR
FEEIRR & BN T 6 me/g, NFFBERR AR A R

TE LB BB I ZE TR P R R (45 mg/g),
Fm THAWA RN (<9 me/g), HAETIRA R, 2R
TR AR BN 2.11~2.94 mg/g, BRFATR MY AR {bm
N 2.47~4.77 mg/g, Hop <ER e | = BB ISE
SRR FNBEFANR & e f i, AP T i 2= R (P>0.05),
SEARPEIYSE SRR . 25T . BEANTR B AR SR i AIK
Mo Wb, ASHFSE SR & BT RN, S5k
SESI BT AL T 12 P A5 R S SRH FR A0 o
MBS RA—E . PSRRIV IR I g Sk . A
PRI S S S P T i AN BE R FEATK, 3SR
T 14 5 ek B A TR T v RN BE W B ATR T8 =7, 258 10
W AT L g W A Ao, TR S IR, e nT A
FE 25 5 N i RP Z AR E ST MR AR SR IR AR

24 A EEMIEENINEEFES T

2.4.1 AN[FEEFP SRS EWE SR AT SR
I i A D e R DI RRTE PR S . IR 1 AT
T, AN TR b o 2 S P D B R ) S B 25 S S (P<
0.05), A& EAE 1.37~1.95 mg/g, Tl =" R
Tt , P RPER I B e i AIG, IR IR 4G
PRI A RUESRN Y, P e IR VS A e e
(1.71 mg/g), FURE: “hliks sk, Feflnd h Wiss
(0.87 mg/g) . Ll 14 YE IR T e 451 (.64~
5.78 mg/g) . REMIZE)(1.73~4.63 mg/g) HIBIFST, Bk
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Fig.1 Contents of total phenols and flavonoids in different
varieties of blueberries

T ARVNG PR 2E 57 35 (P<0.05); 151 2 [A].
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Table 4 Composition and content of organic acids and sugars in different blueberry varieties

AR AR W2 (mg/g) Sp (mg/g) FrIETR (mg/g) SERR (mg/g) TR (mg/g) BEFHIR (mg/g)
pUES 33.16+3.32% 49.88+6.07" 7.05+0.21% 2.55+0.06" 7.17+0.51% 3.86+0.49°
B 30.87+0.47% 41.85+1.47™ 7.15+0.09° 2.1120.11° 5.59+1.14° 2.47+0.04°
ek 28.15+1.99 39.20+2.23° 7.65+0.06" 2.14+0.04 6.41+0.10% 3.23+0.03°
iz 34.15+1.64% 46.81+2.75"° 7.15+0.03° 2.44+0.01%% 8.20+0.16¢ 3.20+0.06°
HB 35.99+5.80° 54.26+8.85" 1.81+0.32¢ 2.94+0.32° 46.18+2.34° 4.57+0.20°
B RTER 32.74+0.80% 44.62+1.60 7.19+0.12° 2.4040.03°%f 5.95+1.05° 2.66+0.04¢
e 30.91+0.87% 43.39+2.26™ 6.79+0.13° 2.31+0.06%" 5.86+0.36° 3.17+0.13¢
= 34.94+4.10™ 52.17+7.39% 1.56+0.05¢ 2.65+0.07" 55.14+0.94° 4.77+0.04°
73 33.72+5.35% 51.42+8.33% 1.61+0.17¢ 2.79+0.32° 48.26+1.46° 4.54+0.22°

5 R E(%) 10.98 14.21 49.81 12.05 99.98 23.37
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ZHT YA ST W MY AR A I ST S B O TR I
AP AESARVPE(1.34 mg/g) LAY P &= T Ehlenfeldt
B BT ST i A W AT SRS PE°(0.65 mg of GAE/g
of fw) . WFSXFTHIESR: T2 &Y M Hi A ik
PRI S A . FERIRY | R E [E] | AR L 23S
U ARG UERES ) R AT A5, i X I
BEDNREVE RS S B2 AT Hh 3B 50 e 4
Ay . B R S & s T AR AT I A [R5 R, AT B
55 AW 5T T 3 B AR AR AR K T Vg R X (1000~
1200 K) FIAHIFMHE T A K BSRE =", ‘I
JEIEPE . et e m Rk nd) B IR AR B S B AR R
YA LIE TR T & R o

2.4.2 AEEFhEFREPUARALBE T BT
it ;L BE 1 ( ferric ion reducing antioxidant power,
FRAP) % . DPPH [ 5 F1 ABTS" 1 Hi 5LV B g
T3 X W AR AL S B AL RE T BEAT TR AR, 45 2R LU
Trolox ¥RIEHRI/R, VLIE 2. ANE]EFFEERSRLAIPTR
AR I E R B 22 5 (P<0.05) o AS[E T35 ri i)
BPTEALRE 1A LI ANIR], = e ) ST AR
FERE 7 fre i AR 2 0% =", >R JT] DPPH 7%, FRAP £
A hleks WP AEALBE J17E 9 s M FPEREAIR, T

ABTS 7: Al i %8 5 o BRIk 2 46, SR FRAP 7% |

ABTS 70045 [ 2 75 10 b A A e ) i 3K T i
B (P<0.05), 1H DPPH A5 45 SRAH I, Befk bt
FALRE T W2 KT B8 (P<0.05) . B = Fh
TriR R BANTR], HAS R E 2 A T & T4
AR RS S Er i 2s S 2, PRIAS [R] 7 2 il 45
PEMGE A ERE. BHORE, =", fHek
PH L B BT AL BE SIS, hliks | BRBK BT
tbBe it 2=, Hodp<ahg2°(9.39 pmol/mL) Y DPPH
H H3ETEBRRE 1 2s, 52 BRI EHaE 5 —),

151 DPPH DO FRAP E ABTS
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Fig.2 Antioxidant activities of different varieties of blueberries

WFFER I AR S & e HP TR 1t
ARl | Bk e S AR 2t st i, Ui fbe
i HAMERERIPTEALBE T AL SPTA ) o & b
A5, T HAR 2 185 . G A AR O
iz Buratti 852 15 I AL S W B TAAILRE T 5
JFRRE T SC, I IRRE ST Tl 3R RSkl Y A ik

AR PO S5 45 A R 2R . Dhrumit 5507 R B St
FEALRESI T RS PR L2 SR i D fE, ERIs
[FIVEFH, I Bde 25 Fh ik & 00 Fn 3R 35 DA 32 il b
Ao T EEUHAERS SRHRAE H A A 4l ik a2 At S fb
HE ST, DRI £ vl E—25 43T bl | BBk 1 8L
Mr2H % o
25 FEREIEHEXMESR

AT IRIE 9 AHERE SR R AR R A AEAEAH
Mk, 15 FH Pearson AHSC R BGIEATG 54T, 2 IR D
A FREL r A XHERREEIT 1 WP FEARIE] I AH G
PSR, [ 22T 0 AHSCPEMES . S5 R aNE 3 Br
o, P 2T A RFETEARSE, W RERAADE, DR AL
BT kR, RV R bR A AE Gk . f 18] 3 0T
H, 9 ASERE S 23 D e Z A A E 25 5,
SRIEFE RS R (0.629) SR IEARSE, SRR A
FAUBFFER, SRIEFEEOMN pH ., TA AE7E B IEAHC
(P<0.05); SR FH 5 pH 7 4F .3 IEAHE (P<0.05),
5 FRAP 1 i 2 1 #H ¢ (P<0.05) ; %5 )& F1 SSC.,
pH. LEAFAE i 3 IEAHSE (P<0.05); pH F11 SSC F77F
25 IEAH G (P<0.01) . F1 FRAP 777E i 3 i AH G
(P<0.05); HIZPHEFI A EAEAR I 2 EAESC(P<0.01),
FRRECH 0.93, 5ok FHEES PR ss R —3. 7
TEEIR 55 b . A2 . ORI AR 3 TUAH G (P<0.05),
5 Jia S5 g A, AT S5 SR A IH HE v a4 A 2
W SRR O R B, AR B IS TRk
P RORT 20 . OB AL S B AR R, AR A
o ST a5 i 2 A G (P<0.05), 28 TR Al
BRAFTEAR 35 TEAH S (P<0.01); FRAP Fil DPPH f£7E
i 2 IEAASE (P<0.05) ;s PLAALEE J1 -5 By . B & 5
SEIEAEDG, SAHIESCHERAEAFE

BrIbZ AMRIEFE RS pH . BN S5 000 .
SRS M A S R B L XHEER R T 0.5, BEIATE bR
ZIRVAH SR 5, AR S 56 P o W AR ) 23 e bRAH B
Z IR E—RE AR S, R JFAEER AT it 15 B
HEE, Ktk TR FE s o0 i THe bR iEift.
2.6 ERPPREETEN

K FE A o3 AT X B PPN FE AR A T L Sy
Bro R 5 IS EFRFE R T 1 BYAET 4 4~ F 857,
SIMTTERE A 86.92%, UL T LLHIX 4 SASAHIE )
LR TR bR OR I MR T AR GRS B .
Sy R AR R B S T A5 FE A 32 43 AR B E D TR) A
F/NVEREE . BLER 6, PC1 MITIMAR N 37.25%, Fr &5 HR
PR 7 ) AT AU IS, OB L SRR 1) 1 [R] A AR
R, RS HHIRAT O, TIVHIR 5 WA 2 3 1 It
FEANT] 3, T AR S UK TR A 85— 3 a3 Tikriss
PR AR | SR PR A s 35 TAAH G (P<0.05), TRk
TREATAE RV E A S — A et Febn . PC2 19
TIHR N 24.69%, SSC., pH ., FRILEE . LYIE MK
TR R K, FRAP. @ b I/ 17 1] R AT AU R e ke, 7T
FEHCR S FEMAFNE R 28 — 3238045 1 pH 55 SSC. %
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Table 5 Eigenvalue of the principal components and their contribution rates and cumulative contribution rates
Y EIGFHIE(E BT I R AE
LR J5 28 TR (%) FINTTkEE (%) FHIE(E T2 TURE (%) FIn TR (%)
1 8.567 37.248 37.248 8.567 37.248 37.248
2 5.679 24.693 61.942 5.679 24.693 61.942
3 3.350 14.564 76.505 3.350 14.564 76.505
4 2.396 10.419 86.924 2.396 10.419 86.924
5 1.042 4.529 91.453
6 0.978 4.254 95.707
7 0.729 3.170 98.877
8 0.258 1.123 100.000
BEAEAE i 35 IEAH G ME (P<0.05), 55 FRAP 77 i 3 F;=0.103X,+0.017X,+0.084 X+ --—0.073X 5,

171 A0 Sk (P<0.05) , ™5 o™ 1E . 35 IEAH 26 (P<
0.05), 5 L™fF1EM b 35 A AH G (P<0.01), PRtk Ak
pH. 6VE R — AR MFE bR . PC3 Y TIHk
Ky 14.56%, by . DPPH 5 25 (14 1F 5] 28 1A AL
B R, HAES B0 0.680. 0.584 . 0.483, PASRE 1417
i) 2k A B iR e, HARE 9—0.620, A 20 1E M VE R T
T VE A, PR SR SE D REARRAE S 25 — 45, ik
I . DPPH., 2 il = [A] A7 6 i 25 A0 26 (P>0.05) ,
FrLLENT RS = G AZ.OFE bR . PC4 I TTRRE
A 10.42%, H TR E M 2R AR, S RS
YIRS, BT LARDESIN T AR E S v sy,
TR RS AR bR . LTI, HERE T
P g AZ O BT B S AR R AT AR L pHL BT LS |
DPPH. =, H 1%,
F,=0.323X,+0.316X,+0.313X,+--+0.134X,,
F,=0.07X,+0.1X,+0.036X,+--—0.126X,,

F,=—0.034X,-0.075X,—0.176 X+ --+0.336X,,

2rh, XN s bR AR bR AL P S B

PAAS F2 B3 X N 14 TR SRR AR, X425 E Al
5345 43 BEAT ALK F148 B 25 & 3V 43 F=0.372F +
0.246F,+0.146F,+0.104F ,, il i A5 21 [] 5 Fhok
BTN 7, 4355 e AR S W AR 2555 v BT 1 = A,
55 VP o0 i i BRI Sy < B R AR >R >k
> HR > WSS >l et > TSR TV > AR V>
Ak o TRIASE, JE e 32 o3 o3 B Gt SR AN A AR Rl
HrAFERO FFFELE AL AT 0, SRRV alikes T RLFF, 15
SrHEA R, AN BT IR L . R
e T PR AT, 3 5 fif S CRTENRL . AR
O P RERURAE . PUARALRE Iy, N
br, 255 ﬁlﬁ% i, A I TR AR S ™ BR
B ARG = AR BT S, U ILRE
i, A I RE ), & T FUIRETE = T & o
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Table 6 Eigenvectors and loading matrices of principal components
. Bfar FHIE SR &
Eitan

PCI1 PC2 PC3 PC4 PCI1 PC2 PC3 PC4
S b 0.946 0.168 0.189 0.114 0.323 0.07 0.103 —0.034
SRR 0.925 0.239 0.031 -0.161 0.316 0.1 0.017 —0.075
S 0.917 0.087 0.153 -0.127 0313 0.036 0.084 -0.176
FrIERR -0.916 0.095 -0.034 0.317 -0.313 0.04 -0.019 -0.032
EsaN T 0.905 —0.148 0.121 -0.298 0.309 —0.062 0.066 0.068
A 0.901 0.058 0.037 0.213 0.308 0.024 0.02 -0.193

eI 0.818 —0.100 0.279 -0.420 0.28 -0.042 0.153 0
SRR 0.750 0.028 -0.138 0.600 0.256 0.012 -0.075 —0.032
TA 0.734 0.258 -0.416 0.011 0.251 0.108 -0.227 0.235
#E 0.704 -0.377 0.483 0.028 0.24 —0.158 0.264 0.114
FIEHEEL 0.554 0.509 —0.403 0.052 0.189 0.213 -0.22 0.123
pH 0.287 0.894 -0.055 -0.133 0.098 0.375 -0.03 0.071
SSC 0.071 0.856 0.166 -0.211 0.024 0.359 0.09 0.111
FRAP -0.003 —0.855 0.345 0.161 -0.001 -0.359 0.189 -0.033
RO —0.294 0.827 0.367 —0.041 -0.1 0.347 0.2 -0.115
L -0.328 0.750 0.361 0.035 —0.112 0.315 0.197 0.138
a 0.400 —0.625 —0.611 -0.077 0.137 -0.262 —0.334 0.024
b 0.090 —0.623 —0.604 —0.427 0.031 -0.262 -0.33 0.016
S 0.459 0.124 0.680 0.505 0.157 0.052 0.372 -0.015
B 0.234 0.583 —0.620 -0.335 0.08 0.245 -0.339 —0.144
DPPH 0.115 —0.568 0.584 —0.387 0.039 -0.238 0.319 —0.068
it 0.222 0.137 —0.499 0.646 0.076 0.057 -0.273 -0.282
ABTS 0.393 -0.301 —0.134 0.594 0.134 -0.126 -0.073 0.336

U3 PRI O K . IR LLARG. S92 R
s L 2 PO SR SR RS R 315 43 44
{16 M B (SRS SI UL TR | BURAGRE 122, 45
PrHEA A, 3= R EOREPE I TR R A

KT OAEEFEEREN TS LR ST
Table 7 Principal component scores and comprehensive scores
in different varieties of blueberries

WERA F F, F, F, F He4
PIES 273 11428 —0.608  -1.019 12531 2
HAEVE 33303 8553  —37.092 -—13385 75227 8
WEHVE  —34897 156.187 —201.233 36432 43511 7
Wiz -6.114 -2954  3.507 4356 -1.205 5
HB e 4022  -0673 2261  -1.022 0.066 4
CURTENE  424.002 —6.108 4851  —288.285  134.46 1
Al -5675 1571  -2.885  —3331  —10.32 6
M= 5618 -1372 -1314 2421 5.353 3
K 13204 —53.86 —75.132 3467 -112321 9
3 iR

SRS T PP 2 XA [ e SR ST SO AR 1 e
BT, A= 35 FE 2%3 Sh Rh E PR R LR AR, 2
P TAEHAIEZE —IR, X 9 A Fh b s iy
FabR . BRALFE R SRR XK B I 2 A T LA 5T,
FEE G AR ST 553 HT, X 9 SRR LE S
SBHAT T I . SRR, 9 b P E s i TR
NEAFAE2E 5, HARRHR bR Z A FAE—E A E . i

i TSI AT R IR 4 A4 TR ST, T3 A A BT
PR 09 A% 0 B AR AR AT IR L pHL b W .
DPPH. #Hil, 15, Il L ST ARG
(R RN NS TUNE N DR BE e /31 RN [Py ST e DTS
EEEED, CURTER . APy, R A TR AR
WHEEWSZE I A, Pl BBy 1l BT R
PRI R . WSS BT MR ARES T E S
2 S e O S S P A W R S R e S S S i £ S
ELAYE AR R LR | R R S PR R
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