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Abstract: The basic nutritional and functional components of asparagus from selected production areas were determined in this study. The
locations included: Heze, Shandong (S1); Xuchang, Henan (S2); Mile, Yunnan (S3); Guiyang, Guizhou (S4); and Ji’an, Jiangxi (S5). A
comprehensive evaluation was conducted for asparagus quality using correlation analysis, principal component analysis, and cluster analysis.
The results showed that the 32 quality indicators were simplified into four principal components, and that the cumulative variance contribution
rate was 100%. In conjunction with correlation analysis, 13 quality indicators were selected from the 32 indicators, namely potassium, lignin,
total phenolic acid, zinc, narcissin, nicotiflorin, pectin, total saponins, caffeic acid, soluble protein, chlorophyll, phlorizin and kaempferol. Cluster
analysis results showed that the five asparagus production areas could be divided into three categories, with overall quality ranked from best to
worst as S1, S2, S5, S4, and S3. The production areas with similar rankings were placed in the same category, indicating that the results obtained
by the two analysis methods were relatively consistent. This study provides a theoretical basis for the quality evaluation of asparagus from
different production areas as well as the selection of core quality indicators.
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FREL 2 g A ETHAE T, JIA 5 mL HySO4,
FREIIRG M 2 mL HyO,, NI T AR AL,
FrHLIRAE G, HZMKERE 50 mL, #H. R
KGR FIRISOEREAAGN ERE S Bk, B BN
By BSR40l mg/100 g FoR.
124  ZhaeHmaagmE
1241 BZPEEENE

¥ 1 g FPETREDL 1:20 LRBIINZKIRET, 90 °C/K%
120 min, 9E, EEEEME 3 K, BIEREIFERE
100 mL 7337 A1 S HERIGR, R ARk
VISR =
1242 RIEER. SRS EE

FREX 1 g P 1FE, I 30 mL HEE, 60 °CHiH
30 min, EA 10000 t/min FZEESCr 10 min, #EFHERAE 2
W, K LIERAIEERE 50 mL, %M. SHEE. B
Py PR 5 52 RN 43 31 R FH U A R BN - i R 5 - S SR AL N
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1243 BREEESENE

W 1 g PIETRERL 1:35 ELBIIN 60% L EEIRE],
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R s - AR B R S R
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fi&F: 0~10 min, 5% (B); 10~42 min, 5%~40%
(B); 42~50 min, 40%~65% (B); 50~60 min, 65%
(B); 60~70 min, 65%~5% (B); HiFffE: 10 uL;
Wi#: 1 mL/min; #R: 30°C; KMPH: 320 nm.
RS R G2 hbRuE ML, THEFRE R & SR
= (pg/g)s

(2) HEHRAEY BT E

i O R Eclipse Plus Cig (250%4.6 mm,
5um, Agilent); 1%ZB/KIER (A, WEE (B): ¥
fi 6. 0~15 min, 5% (B); 15~55 min, 5%~50%
(B); 55~75 min, 50%~70%(B); 75~80 min, 70%~80%
(B); 80~85 min, 80% (B); 85~95 min, 80%~5%
(B); #F£&E: 10 pL; Jit#: 1 mL/min; A5E: 30 °C;
R 280 nm. R INEEHR G L mbritEth g, &
FRE & AR T2 (ug/g)-

1.3 HEi

KH Origin 2019 #ATIEE 741, SPSS 26.0. TB
tools FAFXTEAHHATHINE BT TR i RS
o, SRR AEES M EE RN, FrE s
BT =R ERE, BEMKFA p<0.05.

2 FER5vHS

2.1 FE EHE R R

2.1.1  RE) =P FRREBIARA s AT

FANEH P B EEAE TR SRR 1 FR.
HZ 1 A%, 5 KA E] 92.98%~95.40%, (HHE
BER4REy, XSS NI R R 8, H
ST AT S2 Bk BB EBAR T HAR = AR X
(p<0.05), IXATRER =X A BXmAL T, BEK R D
e

FAN= U TR R B SRR IR MRS E
[F] ()78 e REAHRTEOR, 7308 17.66%F1 17.88%,
UL BAAS A= b ) SR i i R R AR MR B R
ZREK, HALL S3 MR RMEHY M REE
Hfe SPrH P E T Ve SRR RECN 827%, %
FRUN, Hrh 82 W Ve R A, 1M S1 A ER
i S2 M RIETEEE A & B, TS SIS S
BLLS2 A S1 A, WS THAR S (p<0.05).

3 1 A, S3 iR & ERE A, HICN SS,
M SI HEERK. FHERSEES AT LE
FEMER (p>0.05), FEAN 11%~15%, PLAHERS
B S4 His, BEETHAE S (p<0.05), 1M
AKRIR =S BRI S2.

®1 TR HAFREREFTRD O

Table 1 The basic nutrient content of asparagus from different producing areas

IR AEAT S1 S2 S4 S5 FHME R E%
K% 93.76£0.14°  92.98+0.72°  94.93+0.11°  95.40+0.20°  94.75+0.14° 9436 1.04
%% /(mg/100 g) 6.07£0.24°  8.05+1.13®  835+0.11*  553+1.09°  6.72+0.74°  6.94 17.66
(%Y FE/(mg100g)  0.78+0.01°  0.83£0.07°  0.90+0.10  0.70£0.07  0.55+0.09° 0.75 17.88
Ve/(mg/100 g) 10.56£0.91°  13.33£1.10  11.86+1.08® 11.80+1.49®° 11.82+1.25®  11.87 8.27
TEMHE 4 /(ng/g) 429+0.64° 521048  428+023°  2.97+0.09°  3.55+0.11™  4.06 20.87
#HEHEEAB/ (mg/g) 55740210 5644013  4.10£042°  3.89+030°  4.79+0.33" 4.80 16.86
Zn/(mg/100 g) 091£0.16°  0.64£0.15°*  0.64£0.03°  0.73£0.07°  0.89+0.09®  0.76 17.25
Fe/(mg/100 g) 0.68£0.06"  0.78+0.04°  043+0.10°  0.73x0.06°  0.70£0.08"  0.66 20.50
Ca/(mg/100 g) 528+0.03°  842+0.03*  3.04+1.03°  7.52+0.03°  4.47+003% 575 38.39
Mg/(mg/100 g) 0.53£0.10°  0.55£0.03*  0.45+0.10°  0.50£0.06°  047£0.08°  0.50 8.25
Na/(mg/100 g) 458+0.03°  544£0.03%  7.13+£1.03°  7.5240.03°  9.2240.03°  6.78 26.86
K/(mg/100 g) 19433£0.05°  231.42+0.03* 120.28+0.13° 153.49£0.07° 134.06+0.04° 166.72 27.40
RIS %% 2.55+0.62°  3.710.06®  4.12+0.14°  3.02+0.33%  3.59+029  3.40 18.13
HFUFE/ % 13.1743.83*  11.32+0.78"  12.14+3.63"  15.38+3.18*  11.93+4.52*  6.20 41.10
FLLEE/% 573:097°  7.12£1.01°  6.67+241°  923+0.10°  226£152°  12.79 12.47
RIRFE % 4.68+0.95% 7264295  4.75+0.19°  6.81+1.08°  3.89+0.38" 5.48 26.83

i BHIEATFHMEESD, TRFEREAAEEREREF (p<0.05), £F SI1-S5 2ARELEAFTEFEF. FHFIEF. =h

WHFF. TN E FhirlmELF F, TR.
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[FRF, M1 FFRTRLER], &P H T K %
FEME N 166.72 mg/100 g, T —BERSE, 2irh
WY CR TS BRI, XS E SRR T s
B8, Hrhbl S2 h&Efmm (p<0.05), S3 HAK.
Na il Ca /2b¢ K LR Z MG B IHAICER, &7
Hi= 5 Na fl Ca S EIIFAERZE M ZR (p<0.05),
Horr S5 i) Na &8s, 1 S2 o Ca &M H.
Zn. Fe. Mg S 2MXNRAK, H S1 h Zn & &Efm,
S5 i Fe &EBELTHMIUAH (p<0.05), Tf
Mg S BN P L REEZES (p>0.05).

212 AR FHFE FESHE. S8, SR
B LHF AT

TR SRR S A A PR
Podk PUmTE. POHERIG . PUO MRS L2 T,
SENTAESNRE A RS . FEE AT, AN =
FREMH RIS B ERAKR (p>0.05), SRR
5.67 mglg, SKMAESEPIRT F s 8. TR S
BZEREBOK, Hrb S3 1 S5 AR & Bikm, 2
HN 6.69. 6.49 mg/g, T ETHAL = AN HE)

(p<0.05), FFLL S2 R EmRAK, RA 426 mg/g.

T2 R RARZ R B EDRIE, AMUES 51
YIS E YR, I EA%ZET . B,
B A FRIMARSE 2P AEBEThRE. ST B2 S &
HT7.50%, BEET S2. S3 1S4 (p<0.05), HBEE
TS5 (6.36%), 1M S2 HEEHAL, A 3.56%.

B LR O RS AR S A MR 442
T ) — P s, B IR n] 7  ERR E
Hoof =B, HEPEEE SR EAREE
TR, WHAUERE P AR B AR IR S
o AR AR SRR . TUAN R A R
BEHS RS HBRISEPIRE 8, e 21~43
mg/g Z I8, HAFRF=H 822 5 03, & fAnt
BRI S3, N 43.56 mglg, WE T S1. S2 Al S5

(p<0.05), T S2 FE&EmRIK, H21.52 mg/g.
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Fig.1 The content of total flavonoids (a), total polyphenols (b),
total polysaccharides (c), and total saponins (d) of asparagus
from different producing areas

E: AR FEREAGELEMEF (p<0.05).
2.1.3 IR FHFE FhREE R 2T

P LRSI M IR ) T B
FUT MR R FERR. SRR INHERSE
2SN, NFe 2 AL, FAFEH R SR SR TR 15
PR AR IS, Herp G e 12 7, 73731
SERHBEH . FERCER S T MRBCH . MRTETY . KAl
RE . BB TR, &R, SER. RN A=
Mo 12 MILH KT, MIEHADA A S
FESRCN, R REUN 244%, T 2R BRI
PO RIS R R EOR, AR R
H 86.22%- 70.13%- 60.30%- 57.47%F1 54.28%. H:
t ST B . R KA AR B TR A
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SEETHMPE S S (p<0.05) , S2 FHIEERES
Him (p<0.05), S3 HF RIS R &
(p<0.05), S4 MRS S, 1SS HHIST
TREERE (p<0.05) o FRILZ AN, ERTLIER], ST A
S3 F LRI E AR R = (p<0.05) , S2 A1 S3
FIRRAEE & AT R (p<0.05) , M S2 AT S5 Hf)
DN S FE A Ry o E AP AT AN [) 7 7 58 o ) % S
KRR A & BEA AR, TN E B S iR
FAAEW AR FRTRENE, 18 R E R R
TR /K SR W RN TR G, HA PR AP
PR SEAE I, P TR R I R B A A R
TR E R, W R AEVR TR R AN O R 4y
HEATZ BENE, e B A R A& R ER,
LR AR LA RAFpIPue e, B TRk
JE RS 5 B B PR A R CSE B, T
SR SRR HA P IMORE & R E 552
FVEH . Rl n] LS AR 7 b S S i Mo 2
SRR DARIE FE RN R AR B TS PRI B 2™ b o

ZE LRTIR, SR ALEANR T TR AR B AR
%, ARMEE IS FEAN B — IR TR AR AL R, PRl
T B BN R S SR AR — 2D AT, ETLR
AV

22 MR

AT R (R 3) W4, &= 5
32 AN SR FEFRIAIEAT 496 MHCREL, KT
TR [AAFAEA FIFE B ARG, HATE p<0.05 7K
AFE B EMIMERA 23 4, 1E p<0.01 KF EAEAE
MR E AN 2 e R IS A . 454
FAAREZE . ARFEM Cay AKANEF RIS M L0
B GIRFIRET . S B AN B YY) 2 R IEAR R
(p<0.05); Fe MILEJEER. LT4EZAMIERR. AFiE
FLATERR . KA FLUEEH . FERRAS T Zn AYH
TR B E AL (p<0.05); K& BN VETESE
A WEAERR. K ERZEOML (p<0.05); &
ZHER Ve, LT & B 2 538 2R (p<0.05);
Zn SREZH. HTHEEFIEMRX (p<0.05); M
FRF1 K. Ca. Mg MERFEMK (p<0.05); K A
Mg S EFE IEAR (p<0.01); Zn MIE SRR ENEE
FRHK (p<0.01). 5 LRTR, P8 iR FabR 2547
TEARFIFERE IR, B SABFR AN 4G5 s
M5 BAFEES . Ut — 5 R R T fER 2
SRR 32 T AR BRETAL, 5 s A R SR AV Y
ST

R 2 NEIFHAHEINREMER 2
Table 2 Analysis of functional components of asparagus from different producing areas (ug/g)

TIRA AT S1 S2 S3 S4 S5 T EREY%

Ay R 205.014.04° 108.85+1.42¢ 158.08+2.23° 81.91+5.51¢ 74.03£3.06°  125.58 43.99
PR 423.48+6.97° 249.64+7.14° 179.84+10.22° 30.72+3.38° 148.74+2.19°  206.48 70.13
FT 256.47+5.89° 70.87+4.86° 76.60+2.13¢ 197.46£11.11°  326.64+3.84°  185.61 60.30
ARH 103.38+5.98° 76.04+2.26° 81.78+1.52° 108.73+1.04° 69.19+0.79° 87.82 19.74
YR 4560.63+10.69°  4835.46+7.35" 4825.1£5.19°  4718.92482.58°  4663.62427.47°  4720.74 244
KA 5441.17431.68°  4689.9+37.58°  768.08+24.24°  2434.88+59.60°  3806.51+5.57°  3428.11 54.28
Mk E 20.3140.49° 21.08+0.23° 18.07+1.11° 18.03+0.08° 19.37 8.06
NEpS2) 71.28+0.20° 28.58+0.34° 65.66+5.37" 30.7243.36° 16.25+2.39°¢ 42.50 57.47
FREE 27.28+0.81° 19.54+0.45° 46.01+2.01* - 30.94 43.99
EETFE 6617.23+£202.60° 3130.22+91.80°  3968.52+79.81°  1734.66+167.72° 4851.38+64.68° 406047  45.16
FEB 6949.4+26.63°  7120.06£109.43° 13403.75+504.28° 5943.61+90.90° 4124.95+128.08° 751935  46.67
R BR 815.77+41.48°  818.7249.35°  1879.22+163.94"  582.86+146.3°  1133.01£12234° 104597 4830
wimedE BL 33.240.36™ 34.77+2.30™ 29.02+2.30° 11.5+1.61¢ 37.91+0.11° 29.28 35.66
E AL 3.92+1.87° 68.25+0.99° 50.98+2.79° 48.2+2.02° 2.14+1.00° 34.70 86.22
FTHLER 29.56+1.47" - 10.95+3.3° - - 20.25 64.98

A BEAEAFHMELSD, RTALME], FRFEREAELEMEF (p<0.05).
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Table 3 Correlation analysis of quality indexes for asparagus from different producing areas

o g Fe TR RS R o Mg N K ORI TR URE 34 SR GO BN M L P T IERE A A LA T I SR e 25
gig:; 1.000 -0.367 -0.329 -0.346 -0.885" -0.939" 0.052 -0.414 -0.418 -0.789 0.715 -0.889" 0.071 0.090 0.607 -0.284 0.144 0.585 0.782 0.751 -0331 -0.724 0277 0265 -0.060 -0.735 -0.077 -0.340 0.091 0242 -0.617 -0.147
_;Z% 1.000 0.590 0.593 0.730 0.141 -0.650 -0.473 -0.246 -0.171 -0.074 0.036 0.858 -0.105 -0.811 0.016 -0489 -0.077 -0.106 0.156 0.115 0.116 -0.711 -0.712 0.760 -0.305 0.121 -0.031 0.660 0.709 0498 0.512
?;*(:}3% 1.000 0.169 0.633 0.075 -0.674 -0.490 -0.033 0.153 -0.660 0.254 0.267 0.559 -0.188 0.330 -0.356 -0.559 -0.250 0.355 0.620 0.338 -0.868 0.139 0510 -0.264 0.690 -0.057 0.846 0.389 -0.057 0.624
;ﬁf% 1.000 0444 0.091 -0.727 0270 0.517 0.220 0.105 0342 0.652 0.194 -0.443 0.631 -0916" -0426 -0.583 -0212 -0.568 -0.362 -0.608 -0.559 0.839 -0.098 -0.585 -0.634 0.032 -0.005 0.090 0.765
'r;gf; 1.000 0.724 -0.367 -0.010 0.146 0.492 -0.652 0.656 0.305 -0.028 -0.764 0.214 -0297 -0.504 -0.591 -0.386 0.428 0.641 -0.592 -0.419 0383 0352 0265 0.264 0352 0.192 0.626 0.365
gzé 1.000 0293 0.484 0305 0.753 -0.639 0.815 -0.278 -0.320 -0.550 0.041 0.168 -0.372 -0.634 -0.857 0361 0.816 0.062 -0.224 -0263 0.892" 0066 0570 -0301 -0.325 0.708 -0.195
Zn 1.000 0.269 -0.246 0.028 0.088 -0.079 -0.664 -0.627 0.145 -0.638 0.897° 0.503 0312 -0.399 0.159 0372 0.943" 0.156 -0.954" 0.561 0.012 0.705 -0.621 -0.309 0.294 -0.969"
Fe 1.000 0.838 0.753 -0.137 0.674 -0.490 0.034 0.147 0.494 -0.143 -0429 -0.703 -0.835 -0433 0.013 0315 0.106 -0253 0.739 -0.624 -0.167 -0.867 -0.918" -0.018 -0.042
Ca 1.000 0.806 -0.330 0.754 -0.302 0.525 0238 0.887 -0.556 -0.799 -881" -0.562 -0372 -0.119 -0206 0251 0.166 0450 -0467 -0.527 -0.487 -0.827 -0315 0475
Mg 1.000 -0.745 0.978" -0.509 0301 -0.014 0.616 -0.174 -0.816 -918° -0.769 0.161 0491 -0.130 0258 -0.136 0.799 -0.050 0.039 -0.394 -0.751 0.085 0.186
Na 1.000 -0.761 0.421 -0.399 0.062 -0.353 -0.033 0.745 0.606 0315 -0.743 -0.773 0.384 -0400 0.113 -0.506 -0.615 -0.314 -0.221 0264 -0.107 -0.188
K 1.000 -0.338 0.243 -0208 0.601 -0.256 -0.821 -948" -0.772 0.185 0.538 -0.253 0.088 0002 0.769 -0.038 0.061 -0283 -0.612 0225 0265
RIE 1.000 -0.140 -0.609 -0.028 -0.577 0.205 0.159 0367 -0.312 -0.377 -0.551 -0.766 0.835 -0.608 -0.210 -0.330 0.528 0.737 0.256 0.502
Sy 1.000 0.578 0.798 -0.548 -0.742 -0.387 0.337 0.059 -0257 -0.622 0.655 0383 -0.292 0210 -0.658 0318 -0.282 -0.796 0.728
Sk 1.000 0252 0.133 -0.109 0.161 0331 -0.100 -0400 0246 .880" -0.345 -0.190 0.054 -0.371 -0.207 -0.487 -0.899" -0.045
KirE 1.000 -0.796 -0.886" -0.795 -0.177 -0287 -0.258 -0.593 0279 0.509 0.060 -0.269 -0.740 -0.056 -0.533 -0.497 0.809
54 1.000 0564 0535 -0.069 0495 0497 0.767 0243 -0907 0324 0415 0836 -0215 0019 0274 -0.942
bS 3.1 1.000 883" 0307 -0.154 -0.209 0.618 -0.358 -0.323 -0.309 -0.094 0364 -0.064 0.503 0265 -0.673
BB R 1.000 0.680 0.067 -0.257 0.400 -0.029 -0.251 -0.588 0.236 0249 0.265 0.614 -0.063 -0.504
23 1.000 0.111 -0.454 -0314 0212 0318 -0937" 0403 -0294 0723 0643 -0.513 0235
A B 1.000 0.822 -0.153 0335 -0.323 0.185 0952° 0.680 0.511 0254 0235 -0210
FER 1.000 0.048 0.043 -0.434 0.663 0.609 0.829 0.086 -0.019 0.615 -0.355
FT 1.000 0.095 -0.854 0395 -0250 0466 -0.726 -0.328 0.146 -0.914"
ARH 1.000 -0.432 0.036 0.422 -0.098 -0.039 -0.492 -0.739 -0.041
JATEHE 1.000 -0.555 -0202 -0.671 0534 0403 -0.101 0.894°
KA 1.000 -0.107 0.504 -0.652 -0.658 0.469 -0.398
LA 1.000 0.504 0.679 0.385 0.013 -0.096
AT 1.000 -0.032 0.185 0.696 -0.768
AR 1.000 0.783 -0.050 0.455
SRRER 1.000 0.314 0.065
b ER 1.000 -0.369
A2 1.000
E: ARTREMAK (p<0.05); **ERTREEFMAAX (p<0.01).
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Table 4 Total variance explained

A REHHF T
Le

Bt FE% BRY% Bt FEM% BARY%

1 10151 31.722 31.722 10.151 31.722 31.722
2 9517 29.742 61.464 9.517 29.742 61.464
3 7.110 22217 83.681 7.110 22217 83.681
4 5222 16319 100 5222 16319 100

REAE

24 6 810 1214 1618 2022 24 2628 30 32
TR

2 ERS SR

Fig.2 Scree plot of principal component analysis
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BT 4 >R IR A AL B R DTk, T BAHHL
4 MR NEE.

SR ANEKSTTLER, B BRI %D
BRZA 31.722%, #i. BE. ABE. 5. BHiR. &
PRAAK G & AR — > BRI,
BB WNORBIER 55— E o 2 IR, SR,
SIEEHAK D S B S H B 2R B K
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Ky HETE. RIR. HFERNEGEHSH BRI E
TS =R T Z0THRE Y 22.217%, Wik
B2\ AIVETEERE . WA RS =B B
BORHEAT, Hrhmaa. rvarEs AR 550
=R IEMR, YRS =FER 0K,
FV TR T Z TR N 16.319%, MREH . hZs
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Py A B EE 2R U Ry BRI E T, HEHE
EAER.

ZEE T 4 A ERGr FEARIBIRAA G,
HknEEEEFIEMR, HS55EMEEIEMX,
KEFREHE., BHREAHEEE. 55T, fERS
THAETH . LF4ER SR ISy Sl 2 0%
B, RAMRER. KRR, B, B KA.
AT . Bl BB, R, nTEtEE O, gk
F RIS E AN R = 58 o PN (A%
OFabr. P FER BT HERE (R 5) h&48indE
Bk LA A3 AR B RFE B R S ARSE AR, (B33 4
A F G AR B R BEVRHE A &, W 44
FRAMFAKIA Fiv Fou Fav Fyr DUSIER S
HAEE 4 A F BT IR RA W Fos:

F=-0.240X,+0.082X,+0.136X35+0.202X4+0.211X5
+0.175X4-0.153X7+0.170X5+0.257X+0.266 X 15-0.201
X11+0.283X15-0.006X15+0.151X14-0.065X5+0.261X 1
-0.200X7-0.291X15-0.307X19-0.167X2-0.001X5,+0.074
X22-0.184X55+0.002X4+0.129X55+0.137X6-0.042 X7
-0.098X25-0.020X56-0.145X300.010X3,+0.204X3,;

F»=-0.124X,-0.191X,-0.153X3-0.166X4-0.006 X s
+0.214X+0.282X7+0.184X5+0.048X+0.165X14-0.101
X1110.136X15-0.256X13-0.139X 14+0.017X5-0.090X ;+
0.226X,7+0.014X5-0.058X 16-0.236X0+0.083X,,+0.198
X0H0.236X3+0.070X54-0.284X55+0.287X26+0.005 X 7+
0.218X55-0.224X9-0.191X30+0.116X51-0.243X 3

F1=-0.187X,+0.266X,+0.193X3-0.021X4+0.276 X s+
0.117X-0.015X7-0.198X5-0.207X0-0.030X 14-0.139X -+
0.031X,+0.135X3-0.158X 14-0.295X5-0.173X;6+0.083
X,7+0.046X 15+0.034X 16-0.005X 50+0.249X 5 +0.262 X -
0.104X53-0.180X4+0.038X55+0.032X260.212X,7+0.250
Xos+0.211X501+0.248X35+0.290X3,-0.040X 3,

F,=0.059X,-0.127X,+0.250X3-0.247X,-0.034Xs-
0.074X4-0.024X7-0.141X5-0.026X+0.053X 10-0.26 1 X1+
0.016X1,-0.217X5+0.279X 1,+0.253X5+0.057X;+0.105
X17-0.155X15+0.031X1970. 189X 54+0.308 X5 +0.126 X,
0.098X531+0.372X4-0.102X55-0.060X6+0.356X,7+0.042
Xos0.196X56-0.022X30-0.229X3,+0.034X 3,;

DA A0 L 5 ZE DT R NANE, WA B4R
ETHN RS F=0.317F,+0.297F,+0.222F5+0.163F,. 1
W ER B, TR A S B2
FROHEFNHEF 25 R a3 6 FvR. AN [R=H™ 55 1 o
He M BURAR A : ST, S2. S5, S4. S3.
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Table 5 Component matrix and component coefficient matrix
P PRAFEIE PR B BRI
1 2 3 4 1 2 3 4

Kotz -0.766  -0.383  -0.498 0.134 -0.240  -0.124  -0.187 0.059
g EAT 0.261 -0.588 0.709 -0.290 0.082 -0.191 0.266 -0.127
EX R A 0.432 -0.473 0.514 0.571 0.136 -0.153 0.193 0.250
$fAEXC 0.644 -0.512  -0.056  -0.565 0.202 -0.166  -0.021  -0.247
TRt EE 0.671 -0.018 0.737 -0.077 0.211 -0.006 0.276 -0.034
HBERLR 0559 0.660 0.472 -0.169 0.175 0214 0.177 -0.074
Zn -0.487 0.871 -0.039  -0.055 -0.153 0.282 -0.015  -0.024
Fe 0.543 0.569 -0.528  -0.322 0.170 0.184 -0.198  -0.141
Ca 0.819 0.147 -0.551  -0.060 0.257 0.048 -0.207  -0.026
Mg 0.848 0.510 -0.080 0.122 0.266 0.165 -0.030 0.053
Na -0.640  -0.312  -0371  -0.596 -0.201  -0.101  -0.139  -0.261
K 0.903 0.420 0.082 0.036 0.283 0.136 0.031 0.016
RIS -0.020  -0.789 0.361 -0.497 -0.006  -0.256 0.135 -0.217
¥k 0.482 -0429  -0.420 0.638 0.151 -0.139  -0.158 0.279
gk -0.206 0.053 -0.787 0.579 -0.065 0.017 -0.295 0.253
K 0.832 -0.279  -0461 0.131 0.261 -0.090  -0.173 0.057
S 2 -0.638 0.698 0.220 0.239 -0.200 0.226 0.083 0.105
bSq. -0.926 0.043 0.123 -0.354 -0.291 0.014 0.046 -0.155
BB -0977  -0.179 0.091 0.071 -0.307  -0.058 0.034 0.031
&2 -0.532 -0.729  -0.012 0.432 -0.167  -0.236  -0.005 0.189
bR -0.003 0.256 0.663 0.704 -0.001 0.083 0.249 0.308
R 0.237 0.610 0.699 0.289 0.074 0.198 0.262 0.126
2T -0.585 0.729 -0.276  -0.225 -0.184 0.236 -0.104  -0.098
AR F 0.007 0.216 -0.480 0.850 0.002 0.070 -0.180 0.372
bt 0.410 -0.876 0.100 -0.233 0.129 -0.284 0.038 -0.102
TRAL 0.438 0.884 0.086 -0.137 0.137 0.287 0.032 -0.060
LA -0.133 0.016 0.566 0.813 -0.042 0.005 0212 0.356
AT -0.312 0.671 0.666 0.097 -0.098 0.218 0.250 0.042
HHEER -0.064  -0.691 0.563 0.449 -0.020  -0.224 0.211 0.196
FRER -0463  -0.587 0.662 -0.051 -0.145  -0.190 0.248 -0.022
ohrdE B 0.033 0.358 0.773 -0.523 0.010 0.116 0.290 -0.229
A2 0.649 -0.749  -0.106 0.077 0.204 -0.243  -0.040 0.034

*6 TR~

ZaES

Table 6 Comprehensive scores of asparagus from different

producing areas of the principal components

I R SHEa A
1 2 3 4
S1 -0.167 5.984 1.482 2.346 2.439 1
S2 5.251 -0.756 0.726 -1.410 1.372 2
S3 -1.931 -5.898 2.450 1.037 -1.653 5
S4 -0.109 -1.492 -4434 1.292 -1.253 4
S5 -3.045 2163  -0.225 -3264 -0.905 3

24 R MRS R KM

AR 55 32 T h AR AR EAE PR A AL B R, R
FH RGER BB EINEL I, K5 A7 ™ AT 3R
Forb, FEVRERIRE, SR wE 3. B 4 for.
WK FTR, AT 77 Euclidean A 253H7T 1 R4t
ARG R IR AR R B B /N T 5 A AT L AN
5 5R N 3 26 S1 M S5 NEE—3, S4 F1S3 N
TR, S2 NI, M A SRy 2
RERGRF—HAEEE 4 P58 SRV,
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Fig.3 Cluster analysis of asparagus from different producing

areas
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