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Principal Component Analysis of Quality Indexes of
Different Varieties of Actinidia arguta
MA Yun, WANG Xiao—cheng, MU Yi-jun, YANG Fei—fei, GAO Jing-le, CHU Qian—gian, HUANG Xiao-jie "

(College of Food Science and Engineering, Jinzhou Medical University, Jinzhou 121001, China)

Abstract ; In order to provide the research foundation for rational development and utilization of Actinidia arguta ,by comparing
and analyzing indexes of appearance and nutrition of the different varieties of Actinidia arguta,the appearance quality and
nutrient component of 8 kinds of Actinidia arguta from same cultivated land of Liaoning province were measured by Chinese
standard method and its 13 quality indexes were evaluated by principal component analysis.The results indicated that there were
different quality among different kinds of Actinidia arguta.The variable coefficient of value of chromatism, fruit shape index,
titratable acid, combined total flavonoids were large. LD241 had the maximum color saturation and the chromatic value was
4.724.The maximum value of the fruit shape index was 1.779 from big Longer. The highest content of titratable acid was
2.68 mg/100 g from Jinxiangyu.The highest content of flavonoids was 85.01 mg/100 g from wild fruit.The principal component
analysis showed that the first principal component was determined by 2 ,2—diphenyl—1-picrylhydrayl, flavonoids , vitamin C and
so on, which showed significant antioxidant properties. The second principal component was mainly determined by titratable
acids,which showed flavor and processing characteristics. The third principal component was mainly determined by soluble
solids, which showed nutritional characteristics. The fourth principal component was determined by the color value, which
showed appearance quality. The value of its cumulative variance contribution rate was as high as 91.962% .Therefore, the
principal component analysis could be regarded as a good method to evaluate the different Actinidia arguta high — quality
features.
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FESES TS XERFRIRAG: A X E 4 5:1002-0306(2019)05-0233-06
doi:10. 13386/j. issn1002 - 0306. 2019. 05. 038
SIt&3: Dz, RN BHH 5 AN [ AR BRI b TR A 9 22 20 A [T ] B bl Tl BHE, 2019,40(5) -
233-238.

W5 B #5:2018-05-30
EERN: L= (1991-) , 4, MR A, AT @R[/ EL X444, E-mail : tianxiaofengyun@ 163.com,,
« WIAEE e R (1981-) & W&, 8l 3z AT 7 & . R3E TS A2 4], E-mail : food—xiaojie@ 163.com

20194 550547 233



I@ésﬂ%&

Science and Technology of Food Industry

IR GRME R (Actinidia arguta) ) 45 |8 K F | &

SR VBIOREE, EIG AE B SRR L, BRAEA
AR A BE R, v EE A A Y R — Rk R

B VR E R RK IR ERE SR 2 B T4
KA A B BB, K Sy FE R B M T . B R
ZREFEN s, b g C et E, g
T AR K HE S 5 3 (O I VRAE B0 IR YT T 95 0 5
e

E AT, B P9 ST B BRIk 00 i 5T R B AR R TR AR
FEFE AR LHLUEE S A e 2577 T, o o (5 2 LA
JEg I A SRy TR R BT A SR AT R RR
B IR BRACTRAE R S P B T 35 A S e i i A
LR BR IR, X AR AR 14 Dl A HEA TS s A2 b
A SR UV = C 4 54k R GH AR AR 1) ™ 7 347
HEATIRST o AR SR A BRI 04 i 5 32 2L 42 R 7
Bl T T AR A AN vh 22 B3 F B — e o gk
Mk AR 2 B R 7 AR A BRAR PR AR A < baby —
kiwi” TR H A8 T LR R RE A A AR5
BT IF LA, F KA 0 55ROk Bk 09 22 A% AR s
SEPESEAT T HFIE . BEAL, Li Xia 281 3o SRR S
SERBLRMEVEAT T HFST . Myma %51 FH w2 i AH 5
I Y O AR AR R A BT IR I 1 A A LIRS AT o
a4 PN A MR BRSPS SE T e 9
H W g 5 Xk 45 o T AR R A AR 7 i 8 O & R
FgEie

A AR R AR 1 T A T SR, B e AT X R
ARRAEAR O P — 25 T i, 38 5 b RS [R] O R AR Rk
HEAR A FE L T L SR AL S FE AR, 43 BT AS [R] 5 A 2R
SR 2E 5, SR H 3 A A AT X TR — Ak B b 8
AR RO R R ) B SR R (25 (B R B FE S T
EPERIEY) AT R (MR ER C R EE R L 4h
Bty TR RIIEE (45 A R R RS A 1,1 - R
—2— A IEZEME (1, 1 - diphenyl — 2 — picrylhydrazyl,
DPPH) 454 %1 DPPH {5 BR R G UEAT R G434, B I
SYRIT A b P R R Bk B A B R R S AR R R A
Mok — A 19 W 5 Bk BL L & B 5k 48 AT & R R AR AF
LT
1 #RlER*®
1.1 MBS

BRAHRERE SRR oA B A (LD133 (LD241 |
HEL—%  &FE B Nk K, AE 2017
29 H 1 HRFIL T FHAR T BRI T A 3 4 5
ToK ZWE R S dral, REsi K423k
11— 2283 -2 = A LR F AR AR TR IR b v
PUR MR K REETT AR RAL IR 828
T A B TR A Y Tk PR 4 B TR 40 L A R 4 L &L
el R IOERE A ik TIF & 52,6 - &M
el BSH 2R F ARG R

Anke TGL-16G Wi AU .0HL  RiFLSF)
HANRR) s SHA-B /KIBHIRIR G #8 S InTiBHTL
A B A F] ; MIR-254 - PC fIIRIEIR B5 7248 H A
FATF ;JYL-C020 JLBHKRIEENL  JUBHAOY A R A5
JA1003N H, 5K Al il br = iR % R

234 20194 50541

bR g

AU ESAT PR 7] ; CR-400 B4, 2548 HAZE(EIR A
s WYT-4 BIFREFE T P ANG 3 T AOGHER
BBRZAF ; UV-5100 4001 WLAM560E 3 Rilgoo
BTN RS A B2 ) s DK-98 -1 # Hy $VE IR K 48 R
T E TR AR A R AT

1.2 XZWHE

1.2.1 JEUBMZL P 1 8 fF SR 4 0 R R A Ak A
Ve, FHUB AU 5 RS KM A 7K 43, AN 8 A dil Fh 4k &
BRAARR R 43 591 358 B 100 4>, 45 i b L i 358 B R /S
Ay 5 RO A T A S S, (o AN ] ) RS R AR Ak
- HARFRE, 57 R H R T A1 UL & B 2, He 4 4350
JHIUBH A BEEALAT S T, B T80 °C BRI vk As
LRFEsE H o

1.2.2 ASTA] G AR BRAAIR S UL 7 ST A 19 )
1221 BREE BFRPEFRE, BEYLIZEE 20 4%
S, BEALIEEL 3 Wk, B R IIAR G 2 RIF SRS IME
1.22.2 A MERSRE DL LT o .
b fH . SRIPFAIE ¢ AYEfA h (A (GIRG) .

c= ((f)z+(b*)2;h=arctan(27i);
(L +¢)
1.2.2.3  IRAFEHC AT uEbs RO i R S8 p R AR
FIAE
SRR = RO

TR SRER

1.2.3  ANFESAPFCEGBEAE SRR e Tk
FETEY (TSS) il WLl 4iA=22 C M nl i
RE TR e S ORGSR 5 A Ak sc e ds ) iy
W5 Jr e T e .
1.2.4  AN[FEEFRPCEBRMBA AL R W A FRER
AL ) 3% 10.0 g, Jin 80% Z.i% 25 mL™' 4 <C
300 W B A5 AL B 1 h,4 CIEIRIZHE 12 h,7E 4 C
20000 r/min F&5.0> 20 min, B35 %, AH IR 2 B &5 17
T OB RIARE PRI 3 K, A0 EiEwW BT 100 mL
A, AR S I S U S T T LU RS W U A T
DPPH [ H F: 78 B3 09 Al s T o

4 20 mL 2 mol/L 1 & A AL FH I W Im A L iR 7]
AR ,25 CIERIRY 3 h, A 2 mol/L LR ¥ i
VR, il ok, BRI 28R K 2 5T 100 mL
FIZS BT ), R i 2 45 A 750 TR L 45 A T L4 A
A DPPH [ B3 B 5 19 B 0
1.2.5 A [m] b Ah 3508 oo i 125 T R 485 5 Ty 5 &2 1 )
E U S W (dissociate total phenol, DTP) F1 4% & Wy
( combine total phenol , CTP) &l &2 : 2 HE 7K 4 22
EHRTAE TR AL EE T RN y = 83.5x—
0.0095 (R* =0.9994 ) , Il 52 45 5 L) 45 o AT R A Bk SR
SRS TR 245 ( mg gallic acid equivalent/g,
mg GAE/g) FIR,
1.2.6  AN[A] SRR SR Bk e B I S
Y BB ( dissociate total flavone , DTF) Fl14% & Y B
filil ( combinetotalflavone , JTF) & 510 52 . 2 08 3 P M 46
Frpe® AR PEE T 5 FE N y = 0.01x +0.0019 (R® =
0.9997) , Il x 45 M DL 4 5 JOR FRAEAE R I b s T2



@.‘%:ﬂ%&l

bR g

# (mg rutin equivalent/g, mg GAE/mL) I~
1.2.7  A[E S AP HCL SR A DPPH F 2R 35 B3R 10
WIS WEEE DPPH (1 il 367 R 3 RZ5 ¢ A DPPH
P ER 2R T B R S 2 RIS SRR G O vk, AR R
DPPH [ b FE7H R A T4

DPPH 1 HBETSHR (% ) = (1-21222) %100

A IR IBGRS DPPH %5 S s 1 e e
B 5 A, 5 DPPH Z B3 09 WG 5 Ay Dy 3R IBUIRS
TooK BN B WG RE o
1.3 BURBMEME @ BS IR E M 5 4

K0 ST I3 Hridxd 8 FhECAFRApME H 13 A
SRR PR BEAT o A, Herb AL S UOR R A R R
B TSR Y) HEAE E C AT R AR R RS
Wy 25 5 Wy U TR D L A S T A Ui e
DPPH [ i BLiE B 454 %1 DPPH [ H BRI bR %,
T8 32 3 AT BRI S S S0 BT R B AR AR B BT
WK, FRERAS BT BTk, X OB 1Y & B HE A
AT R GV T
1.4 HiEAbE

SCUHEC R ] WPS 3 A BRF S S 8o R,
SPSS Statistic 17.0 AT AR 1 d JoT 45 B 2E
(R % TR

Vol.40,N0.05,2019

2 HBR5SH
2.1 HEBBEHRBEIERNE LS R

8 T AR A 13 I5L 5 JBT 8 A ) 0 245 2R DL
1o R 1 A, AN E] &L R0 PO BRI MEAE 13 4>
mn SRR AR TP AT A2 225, AL S R R R 2 4EE 3R C
i, HOBUE D 0.37 748 55 3 K dse /N ) 2 ml s A 812
Wi, HRE D 011, £8 EJITIR , HORRIEBE i Ab
[ - 20T &t JoE 415 b AL S R RO A 28 57, SRIT A% i R 2
B B s AT AE 25 57 0 R B il SO 45 A 19 722 57 35 SO0
AR ABLES 13 DS BHEARE , 2253 BN R .
2.2 BHERRBmBUERRI RS 2T
22,1 HlEtruEfl  BOEBRBERY 13 Tl BT PR
PRALAN TR, B AR I/NAS — 75 XF 13 Bl B AR B9 5
UEBAEVEA T AR AEAC AL B, b RS AT 5 50 AN [] 5045 A
RN, ARBUSEPE LR 2,
222 FSoHT RER 3 AT RRIEEOR T 1 B9
BIrA PY A, HX DY AS o3 19 T 25 OT K R 2 A AE
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Table 1 The quality indexes of Actinidia arguta from 8 varieties
R " - , 4% C AT AE PR RS
L o 2% gomga R RO PR
LiSgaE 10.37 £0.54 2.09 +0.24 1.00 £0.07 12.7 £0.27 4251 £1.12 1.78 +0.08 0.06 +0.002
LD133 17.26 +2.60 2.01 £0.23 0.91 £0.07 13.80 +£0.27 15.44 +0.22 1.33 £0.10 0.08 +0.008
INE— 12.99 +0.64 231 +0.17 1.58 +0.14 15.97 +0.06 32.76 £0.54 1.39 +0.10 0.11 £0.015
Kg— 22.24 +0.45 248 +0.35 1.78 £0.11 15.80 £0.26 40.32 £0.18 1.31 £0.04 0.11 £0.021
£&FE 14.18 £0.56 2.37 £0.20 1.28 £0.10 16.80 +0.08 28.86 +0.09 2.68 +0.09 0.05 +0.004
i) 20.36 +1.02 2.32 +0.15 0.87 £0.05 13.10 £0.31 28.85 +0.09 1.53 +0.11 0.083 +0.007
LD241 15.45 +0.19 4.72 +0.36 1.28 +0.08 12.80 +£0.22 55.02 +1.80 1.48 £0.03 0.09 +0.004
Ei—% 18.16 +1.06 2.26 £0.15 1.10 £0.10 14.00 +0.08 23.63 +0.11 1.10 £0.09 0.11 £0.001
hrifE2E 3.92 0.88 0.32 1.60 12.29 0.49 0.02
FEfE 16.38 2.57 1.22 14.37 33.42 1.58 0.09
AR ST 2B 0.24 0.34 0.26 0.11 0.37 0.31 0.27
i 4
. i S wesmnm  spmsm b DR SR
(mg/g) (mg/g) (mg/100 g) (mg/100 g) (%) (%)
igany 0.0044 +0.0002 0.010 +0.0001 74.56 +1.34 85.01 £2.47 26.82 +0.40 29.33 +0.30
LD133 0.0072 +0.0005 0.007 +0.0002 60.31 £0.42 38.84 £0.51 16.41 +0.89 19.44 +0.72
NE 0.0076 +0.0003 0.006 +0.0065 71.56 £0.35 57.38 £0.31 28.89 +£0.50 31.02 £0.21
K 0.0078 +0.0005 0.008 +0.0014 66.09 +1.39 50.16 £0.07 28.48 +0.60 31.01 £0.33
EEFE 0.0035 +0.0001 0.010 +0.0005 3791 £0.44 52.17 £2.05 20.73 £0.42 2326 £0.24
/A 0.0070 +0.0001 0.007 +0.0004 53.71 £ 1.41 54.24 +0.35 18.51 £0.34 20.32 +£0.76
LD241 0.0073 +0.0001 0.008 +0.0003 76.24 £0.62 64.54 +0.92 28.53 +0.07 31.26 +0.58
WL —5 0.0040 +0.0001 0.008 +0.0002 63.81 +£0.85 69.18 +£0.35 26.49 +0.58 28.81 £0.47
brUE2E 0.0018 0.002 12.62 13.97 0.05 0.05
SEXMH 0.0061 0.008 63.02 58.94 24.36 26.81
AR 2R 0.30 0.20 0.20 0.24 0.21 0.19
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Table 2 The standardized data for 13 quality evaluation indexes
W
) : 3 e -
TR R
W -153 -055 -070 -105 074 042 -099 -092 156 0.91 1.87 0.49 0.50
LD133 0.23 -064 -097 -036 -146 -050 -0.12 061 -077 -021 -144 -159 -147
N -086 -029 1.10 1.00 -005 -038 0.88 0.81 -1.05 0.68 -0.11 090 0.84
K 1.50 -0.11 1.72 0.90 056 -054 1.10 0.95 -020 024 -0.63 0283 0.84
&&FE  -056 -022 018 152 -037 227 -1.77 -145 140 -199 -048 -072 -0.71
=92 .02 -028 -109 -08 -037 -0.09 -0.16 050 -090 -074 -034 -1.16 -130
LD241 -024 244 016 -098 176 -0.19 0.14 0.68 0.14 1.05 0.40 0.83 0.89
Fft—% 046 -035 -040 -023 -0.80 -097 092 -1.18 -0.18 0.06 0.73 0.42 0.41
K3 AP i 5 O3 ) 5 25 SRR
Table 3 The variance contribution rates of principal component to the quality characteristics of Actinidia arguta
il R 6 TT 22
L BRI (R FEHCFJ7 FEA
FHIEAE TPETIRAR (%) RBTTHRR (%) FHIE(E T TR (%) RBUETRR (% )
1 4764 36.645 36.645 4.764 36.645 36.645
2 3.720 28.613 65.257 3.720 28.613 65.257
3 2.195 16.887 82.145 2.195 16.887 82.145
4 1.236 9.508 91.652 1.236 9.508 91.652
5 0.618 4.756 96.408
6 0.341 2.621 99.030
7 0.126 0.970 100.000

WAL IE SR L o e e , PUAS o AN SRR, %%
FAREA AN T PASE FH DU A 2 il R AU A
13 DI KRS BEA T 34T, B AEA LR S VF
BRI BT g S b, BRI T AR

R4 PORPRRBOR S 23 Uy T5 25
Table 4  Covariance matrix of component

score of Actinidia arguta

Ay 1 2 3 4
1 1.000 0.000 0.000 0.000
2 0.000 1.000 0.000 0.000
3 0.000 0.000 1.000 0.000
4 0.000 0.000 0.000 1.000

EENESIN I VST e ity 3 R N IR S (SR A0 e 59
S, H i B B R4 5 B DPPH [l R BR
B\ BRI EE A R B ER (AR AR R C SRR R I B0
M B

F2 5y BRI i B AR B 32 8 o0 28 A7 R
%, B T S R 2% S g o RS R A ATk i o ) 2 i) A
BE. HER S AT, X E — SR 3 7 A A 1) 5 Y
FiE bR 455 5 DPPH [ il B3 R 3l 25 28 DPPH
F O RV BR A U S R e R C PR ER . H
i, g5 8 DPPH [ ph A 0 I3 23 48 ey R i o, KB
0.891, Foyk Jy Ui 2 A4 DPPH [ by L3 B 3, 0(E N
0.889 . A fy A5 i AL &5 — 2 i 437 A 7 1) 52 i) 1) B
AR A PR E IR , HBUE N -0.572, 85—k
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Fig.1 The rotated space component of kiwi fruit
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Yo A g o, PR 5 — =5 B 40 2 B i 0 RO R
HEFP IS ELAT Bz 5 0 BT S AR BR M, B Al P R s T
Brid Z AL B i 3, X iF L A R RS RN & E
AEAH I BIR AL RS T T o

X T2 B A e A A ] R R Y FRAR TS AR A A A
W L 4385 5 2 A L U S, XA T 3R 4 1 1) S ) B
KOG , ZRATEUC R —0.912 4% 45 760 22 TR R 25
W75 9 2k 7 B YR Sl — 0.681 . —0.644 , 45 — F 43 ok
B, T 7 A TR 1 (B S A N 3 K, T4 Ay A5 A
Bl W LTINS 0 L B G I o= F 7 [ e 4 AP = ) o
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Table 5 The loading matrix of four principal components

_ A
G 1 2 3 4
2E4 71 DPPH

A 0.891 0328 0232 -0.203

g?f;iﬂ{;g: 0.889 0320 0234 0214
i 15 T B 0.861  0.049 -0.405 -0.075

dirt: & C 0707 0485  0.040 0442
g 0.688 —0.644 0013 -0.304
A -0200 -0912 0.114 -0.016

AALH -0.002 -0.762 0.116  0.036
255 T ¥ i 0812 -0745 -0.387 -0.319

Vi B 0470 -0.681 -0.007 0429

BN -0.572 0.625 0428  0.295
e EIE Y -0.160 -0.082 0954 -0.176
LRIEE s 0571 -0.081 0807 -0.042

6, B {1 0617  0.148  0.009  0.670

TE [ S R DURT 37 R 1R P4 28R o7 B0 O, T S TR 1Y
T pH R IE AH O, 1k B 3 T (BT A0 R R A
AT A BN T R A . g5 2k FLER B IS
ARy pH TEFEITE 4.0 ~6.7 2 [0 AT MR 3 38 B 19
OABRApERE b 0 B AR SR PR O RS AR TR LR B
T A 5 & W, T A5 30— ot 50 i 25 22 YESL IR
BRI CRE

XF 55 = F5 43 AR RO T S B BR AL FE bR AT
TSS F1 A F5 K, 2% 17 5253 591 9 0.954 [0.807 . X 45
= AR A A R B S R B B S B A T s A
Pl 11 235 4 750 5 T, 768 17 053 591 9 —0.405 . —0.387 , 45 =
FE AT I, TSS (1 IR 76 5 H50 (8t AH 7 1% A, T Ui
I A N 4% 28 A ) S B L =
J43 TE 1) 5 ) R Fi4 10 43 L AT 3 1 TR 40 5 ek e hg o8
Y BT B B R, T T 1 TR R ) R R A
Bk, 8 7 o AR E BT, R e, 3 TR %
T SR SR A0 TR

X5 O S 43 T P A A [ S ) R K G B bR
JEEE(E . ULEHSE DU = 4 KRET, RS E R,
PSRRI NY  E W E B R, T b, 6
PRI 0 S 1) R S T RE S | A I 2 09 T S
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"HES AN TEE, N3 F R ST M AR AL, i
B HE IR T 5E WA SRR A
223 FREFRGEHERISES TR ad SRARAE A B
BB AL 2R PO A~ 2 B 43 I R A 2K,
I [ B 22 = %?'&ﬁﬂfjﬁiﬁﬁﬁ
PSS V5 iDL ST (1]

T 4 A~ eREER AR

Z, = 0.408X, + 0.407X, + 0.395X, + 0.324X, +
0.316X, —0.224X, —0.001X, + 0.173X, + 0.216X, —
0.262X,, +0.073X,, +0.262X,, +0.283X,

Z, = 0.170X, + 0.166X, + 0.025X; + 0.251X, —
0.334X, + 0.473X, —0.395X, + 0.386X, —0.353X, +
0.324X,,-0.042X,,-0.042X,, + 0.077X,

Z, = 0.157X, + 0.158X, —0.274X, + 0.027X, +
0.009X, + 0.077X, + 0.078X, —0.261X, —0.005X, +
0.289X,, +0.645X,, +0.545X,, +0.006X ,

Z, = —0.183X, —0.193X, —0.068X, + 0.398X, —
0.274X, —0.014X, + 0.032X, —0.287X, + 0.386X, +
0.266X,,-0.159X,,-0.038X,, +0.604X,

7,7, 7y 7, 53R — B T AR = 8B, Y
AT AT B RRAE [ AN R AE

4 AFIk A, X, HG5A R DPPH | i 37 bR
X, AR ES AL DPPH | i 37 B3R X, SR Ui g A
W X, MYEAE R C X s X, NEEE WX,
SR E X, ShE A BTN (X, AU B Y X, A AT
REFR X, K] EEEITEY) X, S SR BIFE 8 X, Sk (0,2
8o MU 2EBTERERAN 2 a5 oR B3R ik R &5 A PR
PRI 4R . F =0.37Z, +0.29Z, +0.17Z, +0.10Z, .

M 32 A 25 A HE P eRBUE 1T 0 8 A S P I 4K
AFRERR LR G AR HE T 45 R (R 6) L5 5180 1F
B A A ORI 2 LD241 Fkoe —,

MR 5 0l g, X5 — 2 B4 B9 IE 7] 52 i 4 R
B RIIERR A 45 S B DPPH [ iy 25 775 4 2 R i s A
DPPH H H 3%, b3 1 n[H, 454 % DPPH H
o EL R R A ES 75 DPPH [ | L35 15 3 o = HEZE
BT A I ORI A AR J2: e —fil LD241, R, Koe
A LD241 33X A SRR I FCR BRI AR S — Ry
AR . SRR 6, WA 1 LD241 1555-HE
A AN FLEE — R B4 19 7 25 DR R B R, B U, 3
PR P 25 A P W AE T AV o

BRI A RUAR A Sk Bk 45 & AU DPPH [ H 39

6 8 AR O N T

Table 6 Scores of the principal component factor from 8 varieties of Actinidia arguta

A 1 2 3 4 F HEF
WA= -0.02 0.95 -0.26 -0.05 0.62 3
LD133 -0.78 -0.65 -0.18 -0.03 -1.64 8
N 0.80 -0.19 0.19 -0.01 0.41 4
Kk 0.77 -043 0.31 0.01 0.66 2
£&FE -1.21 0.60 0.38 0.02 -0.21 5
licy)2 -0.60 -0.46 -0.21 0.02 -125 7
LD241 0.97 0.27 -0.11 0.23 1.36 1
i —5 0.13 -0.07 -0.12 -0.16 -0.22 6
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