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Abstract: In order to compare the quality characteristics of the excellent third-generation large-fruit Russian
seabuckthorn varieties, eight varieties of imported third-generation large seabuckthorn fruits from Russia as the research
objects of this study, and the main cultivated large-fruit seabuckthorn variety ‘Shenqiuhong’ that is currently promoted
widely in the “Three North” region as the control. The 20 quality indicators such as fruit quality, total phenolic content,
and vitamin E content were measured, and the principal component analysis and regression analysis methods were used
for a comprehensive evaluation. The results showed that the fruit mass of the eight third-generation Russian sea buckthorn
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varieties was 25.27~73.18 g, with their vitamin E contents ranging in 7.21~158.54 pg/g, their total phenolic contents ranging

in 1.26~2.68 mg/g, their soluble sugar contents ranging in 18.46~29.86 mg/g, and their sweet-acid ratios ranging in 0.85~2.00.

The principal component analysis extracted a total of 5 principal components, representing 93.767% of the information of

the above indicators. Using stepwise regression analysis, the original 20 evaluation indicators were simplified into three

indicators: vitamin E content, sweet-acid ratio, and total phenolic content. The comprehensive evaluation found that,

except for 'Danbang', the comprehensive scores of the other seven Russian varieties all exceeded that of the control variety

‘Shenqiuhong’, and ‘Sudalusika’, “Yilishabai’, ‘Huangguan’, ‘Chengbang’ were scored higher. The research results provide

a basis for evaluating the quality of large-fruit seabuckthorn berry planted in different regions and determining their main

quality indicators. And four excellent varieties, ‘Shenqiuhong’, and ‘Sudalusika’, ‘Yilishabai’, ‘Huangguan’, ‘Chengbang’

were screened out, which can be promoted and utilized as key high-quality seabuckthorn resources.
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Table 1 Main characteristics of berry of different superior seabuckthorn plants
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Table 2 The main components of berries from 9 tested seabuckthorn varieties

WK, HEEK.

b X/(ng/g) X,/(nmol/g) Xg/(mg/g) Xo/(mg/g) X,o/(mg/g) X, /(mg/g) X,,/(mg/g)
S E 2553+0.64° 922+026° 2.68+0.10° 2.91%0.09° 0.09+0.01 1.08+0.98 0.21=0.01°
=25 45.15+1.83" 10.36+0.45° 1.71+0.07¢ 3.48+0.11° 0.06+0.01" 0.13£0.59" 0.24+0.01°
RER 32.77+£1.72°  6.46+0.12" 1.83+0.12" 2.57£0.16° 0.08+0.01*" 0.17+0.34%° 0.24%0.01°
FIREHFE 721043 13.48+0.58° 1.92+0.13° 3.10+0.13° 0.07+0.01" 1.06£1.96" 0.18+0.01°
24 15.44+0.71*  6.55+0.39" 1.40%0.01 1.83+0.07® 0.09+0.01° 0.59%1.69° 0.16+0.01°
5B 61.07+0.18" 7.69+026° 126+0.08" 1.70+0.12° 0.08+0.01° 0.52%0.50° 0.11%0.01°
FHe 158.54 +7.64" 15.65+0.54* 1.38%0.07" 1.89+0.06° 0.28+0.03° 0.13£0.68" 0.17+0.01
et 5495+351° 8.12+0.69° 1.62+0.05" 2.14+0.05 0.18+0.01" 038+026 0.16+0.01°
HAKLL 59.37+0.98™ 3.15+0.28°  1.44+0.02° 0.55+0.03"  0.12+0.01° 096*1.63° 0.14+0.01"
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Fig.1 Analysis of sugar and acid composition and sour and sweet quality of seabuckthorn berries
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PRSI E R R, SR, BB E
MR (P<0.01) BUEZE (P<0.05) IERZK
2, UV BRSO R, R tE.
MR RN S S I AT E b
K (P<0.0D), MHIXRECH-0.847, Uil SLilE,
PRI MRS ERK. A ERPE FRETE.
fAERESTENMNBIHREZE (P<0.01) ME
FHW AL (P<0.05), KRR 5N -0.884,
-0.756, ULEHRRSUEEK, KAY PREEMYEER
E S &K, RUEEELHRASEREEEIEMK
(P<<0.05), HEFESEMYEERC HEDHZEI
HEE (P<0.01) AIEZEK AL (P<0.05),
Ui RSBk R, SRR S, RN S R A A
RCEOEMBMK. RMKSHEARESZ2MERILE
BE MM (P<0.05), ViR, & 4a8S
BRI 4 RKESESHRPY MPREE
IR E I IEA S (P<<0.01), FHRARECN
0.875, UVLHH4EAFR E SRR, KHAE PREEW
m, QEAER E SRAY MR BRI HEE IR
J 5y, AR I A VD R S AT, [FIRE
RIMAEAEZR B SESRIAE PREREMNEE EH
KRR (P<00D. #AERE SRS R. SFE
. BHRREL B8 A8 (P<<0.05), TiMI4Ed: &
E S EME, WHRLHERK. SEFNSTELSS
WA AR G BRI E K (P<0.05), fHXK
RECN 0748, UL B S TR & B R AR R
EAHEW . iR C SRR S R 258 B
K (P<0.05), UHH4EER C SRk, S =
k.

g bR, WA SRR AR R E ARG, R
W75 B IUAR, MORH 3255 43 B Fi B 40 F % 20
TR AR HEAT TR A AL 2
25 R FAERME RS

2 B3 o3 A aE e ) A AR T 1 g A O P S
B o, PRI E BRRAE 5y, DL R & R
M SR s 2 R TR 2 52 R S 9 AN VD i B
20 Tt I FE AR EAT R b, SR ILEK 40 BT
FROEME > 1 BRI, $ELS N ERSy, HERIFTZE
TUHRZE N 93.767%, FIARRID R LR 4615
Bo BB —F R 77 ZTTERE N 32.269%, NS5 A
F2 o T B KRR, 3R B X b R s R R T
K, HFRSAHL, F— TR REEWETAE R
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ik, RLPE. R LR E SR
RS E, HPhERRE. RO m. BEER
5 —F R B, R 3B E K,
X3 Rl IR AR EROR, T4EAE R E SR MK B
ROESHE —EWMy BH0HEE, R TR #E
FOK, H S RFRbREN . B R T ETTIRE N
25.590%, F EF0 KA N o 2 SR
PR LU ANER IR LG, HI 58 = Ry 2B, 58
=X T ETTRRE N 20.855%, T EEIKE TN
iR, B, REHSE. THERSE. S
BAEARE S E, KPR, SIS R,
FRSHEFERSBIEMK, MR n#HER
MRS E S =Ry 20K B ESRD .
5T T ZETTRREE 73 0N 8.396% 6.657%, E
WIME T2 E RS R, ShEE, W5
FRA BIEAK .
R4 BHESW

Table 4 Decomposition of total variance

PR PR T ETRE/ % RBTTRE/%

1 6.454 32.269 32.269
2 5.118 25.590 57.859
3 4.171 20.855 78.714
4 1.679 8.396 87.11
5 1.331 6.657 93.767
6 0.665 3.323 97.089
7 0.392 1.959 99.049
8 0.19 0.951 100
9 3.43E-15 1.71E-14 100
10 6.90E-16 3.45E-15 100
11 5.27E-16 2.63E-15 100
12 3.72E-16 1.86E-15 100
13 1.85E-16 9.27E-16 100
14 1.09E-16 5.44E-16 100
15 5.79E-17 2.89E-16 100
16 -1.32E-17 -6.59E-17 100
17 -1.49E-16 ~7.46E-16 100
18 —-3.22E-16 -1.61E-15 100
19 -4.53E-16 —2.26E-15 100
20 ~7.77E-16 -3.89E-15 100
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*5 AFHEE
Table 5 Load capacity of factors

ER %
ko
1 2 3 4 5
X, 0.829  -0.447 0.133  -0.258 0.086
X, 0918  -0.286 0.08 -0.211 -0.094
X3 0.052  -0.742 0.641 -0.057  -0.171
X, 0.503 -0.387 -0.713  -0.027 0.218
X 0.929 0.089 -0.257  -0.200  -0.018
X -0.895  -0.343 -0.211 0.081 -0.080
X -0.373  -0.307 0.467 0.577 -0.147
Xy 0.431 -0.019 0.338 0.509 0.597
X 0.356  -0.380 0.795 0.241 0.116
Xio -0.917  -0.042 -0.106  0.308 -0.063
X 0.409 0.657 -0.219  0.339 0.349
X 0.360  -0.640 0.433 0.134 0.362
X3 -0.038  -0.418 -0.663  0.440 -0.005
X 0.305 0.576 -0.696  0.261 0.118
Xis 0.650 0.491 0.175 0.318 -0.438
Xis -0.471 0.347 0.658  -0.116 0.24
Xy -0.443 0.752 0.067  -0.157 0.325
Xig 0.486 0.684 0.277 0.301 -0.298
Xio -0.293 0.706 0.461 -0.375 0.237
X0 0.397 0.728 0.473 0.092 -0.263

2.6 RE &S E TN
WA Ly 7 Wik, TS AR 5 20

TSR 52 T Fa bn AR HE AL B R I e e &, B &2
B RIE AN (Z Rx &V B s brds AL 5
IEAE -

F,=0.33Z,+0.36Z,10.02Z,+0.20Z,+
0.3725-0.35Z,-0.15Z,+0.17Z4+0.14Z,-
0.36Z,,+0.16Z,,+0.14Z,,-0.01Z;+ 0.12Z,,+0.26Z -~
0.19Z,-0.17Z,,+0.19Z,4-0.12Z,,+0.16Z,,

F,=-0.20Z,-0.13Z,-0.33Z,-0.17Z,+0.04Z -
0.152,-0.14Z,-0.01Z,—0.17Z4-0.02Z,,+0.29Z,,~
0.287,,-0.18Z,,+0.25Z,,40.227,,+0.15Z,,+0.33Z,,+
0.30Z,4+0.31Z,4+0.32Z,,

F=0.072,+0.04Z,+0.312,-0.35Z,-0.13Z -
0.10Z,+0.23Z,40.17Z4+0.39Z,-0.05Z,,-
0.11Z,,40.21Z,,-0.32Z,,-0.34Z,,40.09Z ,5+0.32Z, .+
0.03Z,,+0.14Z,4+0.23Z,,+0.23Z,,

F,=0.20Z,-0.16Z,-0.04Z,-0.02Z,-0.15Z:+0.06Z¢+
0.4527,40.39Z,+0.19Z,+0.24Z ,+0.26Z,,+0.10Z ,+
0.347,,40.20Z,,40.25Z,5-0.09Z ,,—0.12Z,,+0.23Z s~
0.29Z,5+0.07Z,

F=0.07Z,-0.08Z,-0.15Z,+0.19Z,-0.02Z -
0.07Z,-0.13Z,+0.52Z+0.10Zy—0.05Z,,+0.30Z,,+
0.31Z,,40.00Z ;+0.10Z,,-0.38Z,5+0.21Z,,+0.28Z -
0.26Z,:+0.21Z,y-0.23Z,,

BT ER o BT B, VD R S
255 VA R B F=0.344F,+0.273F,+0.222F,+0.090F,
+0.070F5, AL & 557 BIAR XS 7 22 DT iR
o AV RRELEA ML T SRS, £ s
TR SR i TR

% 6 BIIVMRELBIRHAZ
Table 6 Score and ranking of sea buckthorn fruits in the trial
St i BoES HE
1 2 3 4 5

w5 a 1.545 0.731 0.964 1.553 1.456 1.187 2
= 0.427 -2.626 3.042 -1.933 0.583 -0.028 5
ARER 2.547 -3.599 -1.519 0.248 -0.023 -0.423 7
IR A 2.148 1.166 0.765 1.585 -0.034 1.368 1
24 1.907 1.958 0.209 -0.197 -2.016 1.078 3
SR -0.093 0.333 -1.119 -0.997 -1.249 -0.367 6
ik -5.088 ~2.268 -0.592 1.432 -0.586 -2.413 9
Fats -2.928 2.690 2.048 -0.509 0.429 0.166 4
AL -0.465 1.613 -3.798 -1.183 1.439 -0.568 8
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R 5 A o PR & DL R i & 150 AR,
KRB IONS W BR LRG89, WK 6 i,
9 MR IR B ETE Dy -2.413~1.368, K]
ANE SRRV IR S A R 2 . R 6 A
9 Z VAR SR A5 0t BMRAR O s TRIA
iR > PEET > CEE > R >
‘SR > A > CRZENRT > R4
PR > PR By P 4h, HRT7A
5 7 ot o SIS AR T R R IR AR AL,
OORAEER . CPIT A B B 4R
G NIEAE, R SLRE i T 87K
2.7 & VR TN A A

DAVD BRFE i 25 515 NI AR &, 20 A FESE
FRAEbRE N B A, It SPSS Bz Bl A 44T,
Py 5 ool TR S ) B T AR A (3R 7D, R
N Y=-2.017-0.014X+1.300X,,+0.528X,, it B 4 4
FEGE. MR, amEs 3 MRIER T LUE
DB i B = AR R SR S 5 P AR P ) B A
o HiH#% RN 0975, SEMNT 0.05. K H
BERNEMTHERN Y H554580 F mEHK
(R*=0.992), o iF | 8 L 22 Al g1, %
e = A5 R 7 = B 20 o0 BT R SR A B, R 20 Tt
Frfai Ao 3 T, SR b iR SR S oA O 4 A T A
%,

R7 DRBELRRFUEREE R

Table 7 Regression coefficients of seabuckthorn berry quality
prediction model

EAFEER K AR BB

- o
e
w2 2017 0.55 -3.67 0.014
X, -0.014 0.002 -0.545 -6.513 0.001
X5 1.300 0.23 0.438 5.664 0.002
Xy 0.528 0.171 0.195 3.091 0.027
3 g

B TR T 8 AT 7 B = AOK RID W e %
HAT “ =db7 shIXCORTAE B AR B IR
RREL” 25 9 ANV o i o SR S 1) 32 PR AR R 7 2
M, G E R TR T 5 NMRHIEE R (>
My, BE 7 22 STk AR Ik 93.767%,  fE 18K
A HACKRAE G R E B RO GE R4 R E
s BROCOPHEET AN, R T AR Wl =
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PR FE AR BEAT fRi 1L, AR BIVPM LS . Y=-2.017-
0.014X+1.300X,0+0.528 X, W45 A 20 TIFAN F5 A
R R E . SR AEE S 25 3 Wiz,
B Z AR AT I G Hb X% 2 2 = ARV R s
JRBEATERA VR, A T V0 R 52 0 5 VR R A
AL VDR S VPN SR AR A
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