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Comprehensive Evaluation of Component Indexes of 24 Samples of
Suaeda salsa in Caofeidian District Based on
Multivariate Statistical Analysis

MENG Ran, ZHANG Xiaodong, YANG Yahua, WANG Xiuping, XUE Zhizhong"

(Binhai Agricultural Research Institute of Hebei Academy of Agricultural and Forestry Sciences, Tangshan Key Laboratory
of Plant Salt-Tolerance Research, Tangshan 063200, China)

Abstract: Objective: Taking Suaeda salsa from different areas of Caofeidian in Tangshan City as the research object to
explore the relationship between soil salinity, available nutrients and quality, and evaluate the composition indexes of
Suaeda salsa comprehensively. Methods: By measuring the content of water, ascorbic acid, protein, amino acid, nitrite, total
flavonoids, correlation analysis, principal component analysis and cluster analysis were performed. Results: There were
significant differences in the compositional indicators of Suaeda salsa in different regions. Among them, the content of
nitrite had the largest difference, with a coefficient of variation greater than 50%, and the difference in content of water was the
smallest, with a coefficient of variation of only 1.83%. The results of principal component analysis showed that the content
of ascorbic acid, flavonoids and amino acids were the core indicators that affect the quality of Suaeda salsa. Combined with
the results of hierarchical clustering, the 8 regions of Suaeda salsa in Caofeidian could be divided into 3 categories. Among
them, the quality of Suaeda salsa in Nanpu District, No. 1 and No. 7 fields was better, and the quality of Suaeda salsa in
No. 2 field was the worst. Combined with the analysis of the results of soil salt and available nutrients, it showed that the
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content of soil salt and available potassium were high, which could significantly increase the content of protein and nitrite

of Suaeda salsa, but inhibited the accumulation of total flavonoids. Conclusion: It is suggest that the development of

Suaeda salsa should pay more attention to content of soil salinity and available nutrient, and this research providing a

reliable analysis method and reference basis for the quality evaluation of Suaeda salsa in Caofeidian district.
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Table 1 Sampling location and time of Suaeda salsa

5 SRAF HiL 2 i SRUCH
S1-1S1-2S1-3 — 118°34°22"E118°34°22"E118°33°55"E 39°13°35"N39°13°44"N39°13°42"N 6H16H
$2-182-282-3 —% 118°27°19"E118°27°41 " E118°27°23"E 39°17°37"N39°17°34"N39°17°38"N 6H18H
$3-183-283-3 4 118°21°26"E118°20°25"E118°20°18"E 39°10°35"N39°10°3"N39°11°12"N 6H16H
S4-1S4-254-3 +— 118°17°4”E118°16°59”E118°13°50"E 39°18°31"N39°18°31"N39°18°32"N 6H16H
S5-185-285-3 e 118°38°4”E118°38°46"E118°39°32"E 39°12°27"N39°13°25”"N39°13°25"N 616H
S6-156-256-3 MR 118°13°50"E118°12°48"E118°12°29"E 39°15°3"N39°13°55"N39°13°46"N 6H17H
$7-187-287-3 IR, 118°31°50"E118°31°45"E118°31°46"E 39°11°25"N39°11°38"N39°11°50”"N 6H17H
$8-158-258-3 Talk X 118°28°16"E118°29°7"E118°30°24"E 39°2°30"N39°0°53"N38°59°40"N 6H17H
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Table 2 Analysis of component indexes of Suaeda salsa from different regions (n=3)
o KAy ﬁ%l‘i’ééﬁ ﬁEJﬁﬁ% ﬁ%ﬂuﬂ%’%a% ﬂzﬁ%m&.ﬁ]&ﬁ% S (%)
(%) (pmol/gfif 7 ) (mg/ghf &) (mg/100 ghif &) (ng/gft )
—4 81.227+3.565° 110.979+25.643" 11.206+1.227° 3.397+0.184 3.934+0.903° 1.669+0.145°
—¥ 77.856+1.863" 99.4594+21.014° 4.999+0.891° 4.565+0.184° 2.419+0.644%¢ 2.870+0.871°
L4 79.729+2.339* 99.075+38.752° 10.558+0.701° 3.503+0.318° 3.433+0.919™ 1.692+0.321°
+— 81.699+3.374" 92.446+11.253° 10.13142.297° 2.866+0° 1.835+0.301¢ 2.5960.989"
Ll 78.996+1.667° 103.599+16.430° 11.554+1.233 3.609:£0.184° 3.494+0.754% 2.313+0.439"
MEX 81.846+0.662" 99.170+19.984° 16.315+2.753* 3.079+0.184% 5.885+1.146" 1.71120.616
KEFIR 80.135+1.955" 82.042+12.426 11.334+2.247" 3.503+0.318° 0.935+0.731¢ 2.881+0.436"
ToalkIX 78.772+1.217° 68.499+25.398" 14.825+0.662° 4.034+0.184° 2.152+0.967% 2.583+0.944°
W22 3.989 42.481 11316 1.699 4.950 1212
¥ifH 80.033 94.409 11.368 3.570 3.011 2289
5 RECV (%) 1.829 14.195 29.627 14.907 50.688 23.018
1 FIFIARING b3R8 25 57 8.3 (P<0.05) ; #3[Fl,
3 ONIEIX I A 1 43 B AL IR 4 & w40 (n=3)
Table 3  Analysis of soil salt content and available nutrient content in different regions (n=3)
7EHb T4 (%) B (mg/kg) B (mg/kg) ML (mg/kg)
— 0.973+0.154° 214.541+20.801° 16.625£1.591% 25.989+3.991%
5 0.328+0.214° 125.081+25.913% 19.250+0.000" 27.02642.775°
L 1.138+0.417° 65.236£26.548° 14.250+3.606° 15.092+2.546%
+—% 0.457+0.208° 117.047+41.462 20.417+2.517° 14.541+1.170°
Ll 1.425+0.641® 312.643+46.167° 54.250+2.475° 22.48942.725"™
MRX 2.360+0.619° 408.051+53.796" 15.7503.905% 21.66943.713%
KFIR 0.963+0.549° 262.451+38.928" 14.000+1.414° 19.890+1.516%
TakIX 0.865+1.126" 170.973+14.407° 13.125+1.237° 13.622+3.261°
&= 2.032 342.815 41.125 13.404
¥y 1.064 209.503 20.958 20.040
A5 FZHCV (%) 59.280 54381 65.328 25.915

P HABIX 3K (P<0.05) ; BEEIX ek s i s, ik

F4 ERHBE YRR S TR KGR T

2.360%, [ Ml %8 48 L A1, d5e H At X 4l 22 55 0 3
(P<0.05); L Ab, FE 12 X a4 & &t B B s (H,
A 408.051 mg/kg, B3 = T HALX L (P<0.05), £

AR T
Table 4 Correlation analysis of component indexes with
content of soil salt and quick-acting nutrientsof Suaeda salsa

LR B T T X B (P<0.05); —37 MO B RRGR RRR
U O LR, B3 MRS, e o 013 0220 0304 0233
e IR — -

L% 5 52 P<0.05 ) IR 0.1351 0.162* 0.094 0.270

- _ N _ . EHE)N 0.631" 0.549" -0.259 -0.251
fﬁiﬂﬁﬂi%ﬁﬁﬁ?‘ﬁ*m5ii§%§:'iﬁl\&@$€i?§ﬁ1‘ﬁ ;'lﬁ Tﬁﬂ:[ﬂl@fﬁ —0.269 —0.261 —0.331 0.258
WEAHFRER 0.493" 0.468" -0.369 0.305

HE T —-0.622™ -0.186 —0.046 -0.129

AHOCHESIAT S R ANER 4 PFos, A& e 5 -

HeEh 4y B0 W TE AR (P<0.01), 5 S sk e & i
S S IEAH DG (P<0.01), FRHH 35830 5 BOs s 19
ALA Y, SBR[ SE AR, SE TS i B b B 11475
FEE . AR, fE—EYE N, B 1R
Y, SR T R b TR P S R AR T
PN ARG IR — 3, FEH IR, fE— T
WAL, SEEA Y T A RO R, 4
TR BT AR, S 5BEET Y, MR Re
FAEYICAVEFRCER, itk Ib S IE L. §5is
I3, ek AR AL, TN s 26 s B A )
WAHIREL 5 ek /2 W 35 IEAH26(P<0.05), 5

s * FORIKOE OB 354 5(P<0.05), * #3738 K- _F GO ) % i 2%
F(P<0.01), F5[H.

S R A A IEAH O (P<0.05), fH I R]
—ERRE A ER A S Bt T ER HARGEE BRI A
PRER SRR n, Sk 2. 2R 3 4RARX N, KW+
HEER 3 K ST ) AL AR TR S 25 R M Y A PR e,
BE R R BRGEE 1Y 22 4 T

S BT R e R A B I 2 A O (P<
0.01), F&HH - HEER 53 i A8 A Wk 35 52 i Bl 255 e 1)
Al B EE TGN, 1T AR B
18R, A B AR N AR Gl L R (EAE
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FEATH R RS BHAS T B AR R, A
IR, fIRIE SR IFA—EL, X AT e S AN R 3
Pl 5 e 2 S OB i LA [R] 3 B r, 1 7 B 22
Bt S
2.4 EMTEIER O EIR Z BEIEX AT

L R T AR B AR FARAT AN 249 4 5
R, ZREARFEAR Z 8] B XHEGROR, WX P e b5
Z A A AR 2 iR 5 R, PR IR 5K
Sy R EE ARG (P<0.01), SHEE TR W 3E T
A (P<0.05), FRBAHTIR MR A AE A b 2520 7K 3 M
AT AL AL, FETRZ R £ HARGEE 105 I A ot 2R
BB S AN PRER B ) S R AR (P<0.05), R 1]
MEAHPRER S AR T Bl 5, SRR R
B 11 D) 280 i Jo 5 HG A 45 s 18] AH S PR A i 25 (P>
0.05). £ LTk, Ehmisz 6 4~ BidEbrAH Bh]
A—E RSN, (BTG IR K s S B (5 5
FAAEHES . HIHE— 2RI TS AT XS 6 it
JAEpR AL, P2 e SR Az B B S AT AR, T
AR TS st s S aEr e

K5 ERHLIGE ML HE AR Z A R AE DG A A
Table 5 Correlation analysis of component indexes
of Suaeda salsa

BArERE  kgy EIERR ERAKL PORMER  WAERREE S
K4y 1.000

AR 0173 1.000

BHEB 0173 -0.108  1.000

PUAIMAR —0.588" —0.102 —0.429°  1.000

—-0.226 1.000
-0.465"  1.000

WAERREE 0122 0329 0.344
BT -0.05  0.048 —0.263 0.27

2.5 EMMREER SRR E R 7 T RE S TEN

X H 24 A5 Eh M OfE BEAS T 1 A PR AR S e
AT S50, A SRS AR AEAEL . BTk B
A28 g 0 I R AR AIE 1) B SE RS . FR R 6 mT g,
BB REE AT 1A F S, STk 55 h
54.427% F1 25.292%, BFHTTMRR N 79.719%, B
B S5 PT LAFEAS S AR 56 5 14 T A 15
FEARIAE B o 25 BT RAEIE . XA PR 4R fr A2
X RAYATTRRRANE 6 I

Fo6 MIrEmMRE

Table 6 Explanation of total variance

‘ VIR SEHRAR T
Y

Sat rzEEare BR(%)  Bit rZEEsrit B2R(%)

3.266 54.427 54.427  3.266 54.427 54.427

1

2 1.518 25292 79.719  1.518 25.292 79.719
30932 15.534 95.253

4 0.166 2.774 98.026

5  0.083 1.387 99.413

6  0.035 0.587 100.000

AT {EL S T 2% Bty SR A %t 35 il R K v AR
i, R AR AR/ NS BR T R AR BT PR 5

PSR, TE G e 7 7 ol &l 1, 3 7 ioR T 2
ST T ER AT AL A 53 AT, ZK A3 . DU IR | SV AR R A1
IR AESS — F s A R T, BERHAS — =
LI BT 3L TR R, Ak Sy AN ER SR AR
—ERSr EEENSME, 2S5 0.821 Fi1 0.794,
BICIA i R A o I 52 470 18] S0 AT , ZRmr (E 43591 2 —0.781
F1-0.866, I UL, M nfEFHRFIERYEA. Hyodim
P e 5K 43 L BR T, W S AN R AR Y 5 A
FePk (2 5), SsE BB TR IR AN B A 55— TS 19
IRFEFeIR . &AW . BRSSP
A fer, Forp S BEIR 52 1E (015341, 2hfei{E R 0.801, FE
BSR4 AT, 2R AAEE—0.610, AL, IEMIFVEFIRT
TRVE, WOk PR IERRVE M8 — = o ER4s
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Table 7 Principal component loading matrix
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Table 8 Comprehensive scores and ranking of principal

components
ha=s F, F, Fy. H#
S1 1.67 0.96 1.44 2
S2 —2.69 1.83 —1.26 6
S3 0.64 0.72 0.67 3
S4 0.3 —-1.03 —0.12 5
S5 —0.02 0.72 0.21 4
S6 2.89 -0.31 1.88 1
S7 -1.31 —-1.33 -1.32 7
S8 -1.48 —-1.55 -1.5 8
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Fig.2 Cluster analysis diagram of Suaeda salsa from different
producing areas
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