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Abstract: The objectives of this study were to investigate the differences in nutritional ingredients of wolf-
berry fruit among different varieties,to select fine varieties,and to provide references for the development
of wolfberry. Twenty-two different wolfberry varieties were used as materials, the functional and nutrition-
al nutrients in the fruit were analyzed by spectrophotometry and HPLC methods. The results showed that
there existed significant differences in ingredients among the fruit of different varieties. Generally, wolfber-
ry fruit was rich in polysaccharides(4.12—15.49 mg * g ')and betaine(1. 23—7.36 mg » g '). The pre-
dominant flavonoid was identified as rutin (19.35—131.90 ug » g ',except for the cultivar * Yunnan’). A-
mongst the individual carotenoids,zeaxanthin and lutein were present in larger amount, while B-cryptoxan-
thin, B-carotene and neoxanthin were in small amount. Total carotenoid content ranged from 1. 22 to 283. 62
pg * g '. Four main compositions were extracted to carry out principal component analysis,and their accu-
mulative variance contribution was 81. 79%. Cluster analysis of 22 different varicties demonstrated that the
wolfberry varieties could be divided into four types. Comprehensive evaluation of wolfberry fruit quality
showed that ‘Xinjiang’ and ‘Zhutong’ had high quality. They could be used as materials of wolfberry
breeding,quality improvement and exploitation and utilization of wolfberry resources.

Key words: wolfberry; functional nutrition ingredient; principal component analysis; cluster analysis

s B H#I.2016-05-26 {&E HHEA:2016-09-20
ELTB . ERAKREIL AT H 3136019D) ; T E K A i K AR & Fh £ 30 (2013NYYZ010D)
EZ B B /NIE A A B R 5T 18] < 24 AR k22 08043 . E-mail: shuxiaoyingl @163. com
x BIEEE RS, B BB B UF5E 5 A AT A B A0 BT S A A . E-mail: zhaojianhua0943@163. com
TR 5 2 W5 07 1 AR PR AL 2 RS AR )2 . E-mail: wangjrO7@163. com



158 VU b2 B 2 41

32 %

42 5k J& #i BF (Solanaceae) M 12 J& (Lycium) ,
ZAEE TR RER R ERAE 80 i, Hirh, WO K Fili 2
A 10 F, RPN R AR 2y 20 v, b L PN RGHR 24 20 F L R
FWr L 30 B EA 7 AFIRT 3 ASAEFR,
M AL SR S & A7 20 S0 B T A G 2R
NEREDIREE YIRS HA B R G5 1, [ i
W R 1A TR TR D R T O B L A
R, BEE N R AT KO B AT AR
AL H 45 3 5, Mg RS VR 2 B T Y B A
Yot B N AT S SR B K AR DL RDE X
R YL 3 o /DB 43 0 T BRI AR A R 7 s TR 2 T 2
HEE . LR BEE R ™ 251 P4 5%, 4 6 A
e o L o B L L AR A 2014 ARAR I L 4 [ A A
MAE A 13,3 J7 hm? 4B/ 8 20 J7 «, £ 5 H & &
50 427C . DR A GEASTR] it o A 2R S D) B 5% A
I3 % R IR R SUCM AT E .

SR . B 1A 5T 5% U5 A IF 52 38 Ak T A2 2P By
B gk SRR = X 3 R E M AT RS £
R SEO0RN B B N R AT T 5 5K R A X
AR TR 15 2 A IR N 20 AT
TIRE s g RUCAERT 10 AN TR AT AR R S
FEPFTHEAT T AP O A IS B T ZE XN
[F) 7™ 7 52 A A R S 9 A 1) B i R Ao A B oy
B o XA Ta] it Pk AT B9 20 8 78 73 A0 i R I e 2>

AHBIEFELL 22 B AS 5] i A b A SR S A B S X 42
XFH )R8 E 55 o (08 R SRR R 2Rk G
EH S N F) & AT I E A3 AT, DA T AR AS TR A A SR
SEUIREE IR BT 22 5 L SR ) 30 g B AR 2
G3AT X BEAT £5 A VR AN L O 1R S T RE A SR ) A
ZRA b BT R B A AT A ORE S A AD D0 BT A 3L
B AN TR FH 34 1 it o 77 28 4 (A FR AR B

1 w57

1.1 K@EH

HECHY 22 FPA AL AT RN R 1, YR IR F T E R
MR BEA AL AN BT GE IR . T 2014 4F 7—8 HoR4E
fif SR, P R — 80°C A T vk A AR AE 45
1.2 {XF5RHA

Agilent1260 155 20 AH 4 15 AL (38 [ 2 5E e A
A]) s TU-1810 %840 n] I 43 o' B AW (b 5% 3 7 i
1A BR AT A s HSC-12B B 4 A (R HE R
KN HD s RE-S2AA B Tie i 75 kAL FT SHZ-I #Y
PEA K B2 5 g R A AR ) s 28Ul s
W kA 2% RIS fL A BRA RD 45

1 4 B RN T S B (Sigma 24\ 5 2T R B B
N % (Dr. Ehrenstorfer GmbH A &]); EKE K .

T & L B-FRBE 5 AR B B (Chroma Dex A A 5 o7k
T L VU S K MR A 9ol ok R Al 2 4R X O [ 7 4
B 4l R A 1l 2 25 R B2 W) 5 SBOAH £ 335 )
EH W B, 0. 8RR & ke ¥ ok 4 4l
(MREDA 2A#]D),

F1 ik ss

Table 1 The wolfberry materials

E R E A S LA SR
1 hE P EMAL L. chinense R, B
2 R AERAMAL L. cylindricum  RELLE BT
3 Hrim BB L. dasystemum  FEI2LT A4, GP [B
4 W HEMAL L. cruncatum e, opEIg
5 B BB L. ruthenicum — SEBA TP
6 M ML L. yunnanense  HESZEE LT AD  KME RITE

W M A2 L. barbarum

7 R - SRR A6 P RDE
var. auranticar pum
Z . L. dasyste )

8 oK ,Tﬁ*ﬂ*[_‘l 4a’c’LyZemum LT, 5
var. rubricaulium

g gy TR L chinense var g g L kR
potaninn

10 THR 15 FEWR L. barbarum AL LT (0 W R

11 7H 2% TEMIR L. barbarum PSSR ANCRY (i35

12 TH 35 TEMIK L. barbarum e, o REE

13 Ti4S
4 TR
15 TR6S

6 TRTS

T RMIAC L. barbarum
T RHMIAC L. barbarum
TEMAL L. barbarum
TEMAL L. barbarum

R KA B
SR KA R
R, KGR
RLHLL KA ETE

17 KRRME T EAMAL L. barbarum AL, KA R
18 /NERME FEMIAC L. barbarum LS PARCN 5154
19 HAE TEM L. barbarum ESoR AR if1Fi

20 M  TEM L. barbarum ST LT 0 1 Y
21 B  FEMAL L. barbarum FSL LT 4, B R
22 BW o TEMWAL L. barbarum RS 2T {6, B [RE
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Table 3 The correlation analysis of functional nutritional ingredients in wolfberry fruit
% 2 [T T ER & 3 g % B-Fe e B BB bR B B
2 1
[P 0. 049 1
T —0.105 0. 064 1
FEXRER 0. 240 —0.211 0.061 1
- % 0.212 —0.238 0.161 0.924** 1
B-Fa s —0.093 0.176 —0. 064 0.557 0.338 1
BiHE pE —0.139 0.418 0. 040 —0. 056 —0.162 0.288 1
e o 0.066 —0. 244 0.191 0.445* 0.610** —0.150 0.032 1
M e B K x P<<0.05, x % P<<0.01,

K4 ANERAVEERE SFEE. AREMRITTRERKE
Table 4 Eigenvectors,eigenvalues,account and total

account of four principal components

I H PCl1 PC2 PC3 PC4

E2 0.261 —0.151  —0.452  0.794
BBt —0. 346 0. 656 0.070 0.471
T 0.158 0.026 0.775 0.141
FEARER 0. 945 —0.212  —0.154 —0.051
2 0. 968 0.032 0.018  0.016
B-Fe o 0.374 0.757  —0.288 —0.327
B N E —0.156 0.739 0. 289 0.135
Fegin 0. 659 —0.212 0.457  0.165
FEAEAE 2. 641 1. 664 1.210 1.028

T ETRRR/ % 33.018 20. 801 15.121  12.847
Bl st/ % 33.018 53. 820 68.941  81.788

B EMATFFIEME N 2. 641, 7 Z TT kRN
33.018% ., 78 PC1 ", i3 3 | K oK ¥ 2 FOBr % 5
FRAE 1] R, 28 9 0. 968.,0. 945 1 0. 659, B A
R PC1 R FERFE 5 PC1 21EH
K. PCLECKES B MRS P i 8 R FOKR IR & it
B PC2 i, BB B 0T B-HH 85 I 28 Al SR A 1
FRAE ) B BER L 43 R 0. 757.,0. 739 1 0. 656, B A
LM R PC2 Jr 2578 53 B2, PC2 K, Ut
WM A H BB BT L3 B IS 3R R S B R
fE PC3 1, 2 T WY FRRAE 17 B BR L R 0. 775, 44 B
PC3 J5 278 5 K 25, PC3 BRI L 135 B A g op
TERE R 78 PCA h, Z 05 B R AE ) i ALK,
0.794 , M B¢ PC4 7 27 5 FE N Z , B ft b 3
LEYIREE RN Z W AL S AF O PCA BRI L 13
Al 20 & B A R . R R R, T LR E R E
Pkt HL A E AT 3 4 L O e 0 5 A

FII SPSS 19. 0 K4 4b B 2R 4015 1) 45 £ B4 A
TGO (R 5) . ARHEA 20 18 DL L 17 HE )Y
FE A% 35 A U b 8 7 AN ] gt o ) vt SR S 8t o ) £ 95
AL, BER S5 AT LASE 1 i HE P R se | A
A7 TR 15 RN BRI A LA
2 EWMAHF TR 65 TR LS by A

ST 4 SR LA 3 R HE T BT T
45 AL S BURE LS 4 ERA BT TS 6
TR g R o R T A R BT 22 5T
[z S N T O/ S A 1 P < S e 1 U A S
R 5 Hh 32 A A5 23 RS I B4 AR AH 3 SR A A A
ZER T BREL

F=0.330 2Z, +0. 208 0Z, +0. 151 2Z; +
0.128 5Z, (D
X F OB MAIAC 285 P 5 20 R 6 25 45 AN A
B3 AN (8] b oA AT 25 5 A5 0 AR P 45 2R (R
S GEE G HEAEHT 7 AL B R AD & B3 0l O ¢ T 8
HERC TR CTR LS T TR A
SO TR 250

RS L2HHARRINERASBS

Table 5 Scores of the principal components from 22 varieties
of wolfberry fruit
LITE Z Z Z Zy F HEF
hE —0.213  0.693 —1.206  0.592 —0.032 18
FE 1.765 —0.444  0.661 —0.179  0.567 2
B 2.034 —0.785  2.385  0.762  0.967 1
e 1.206 —0.901 —0.720  0.054  0.109 8
ME —1.770 —1.444  0.275 —1.213 —0.999 22
) 0.682 —0.673 —1.055 1.315  0.094 9
WHR O —0.126 —0.763  1.094  0.118 —0.020 13
K —1.031 —1.180 —0.446 —0.609 —0.732 21
b 0.151  1.125 —0.055  0.067  0.284 5
FRI1S  1.256 2.019 —1.051 —2.387 0.369 4
T/ 25  0.536  0.636 —1.284  0.410 0.168 7
FAL3 S 0.047 —0.001  0.402 —0.540  0.007 12
T 45 —0.510  1.067  2.306 —0.951  0.280 6
TR 5HE —0.828 —0.140 —0.445  0.321 —0.329 14
TR 65 —0.995  2.586  0.763  1.827  0.559 3
FH7HE —0.123 —0.050 —0.169  0.826  0.029 11
KB —0.572 —0.052  0.049 —1.989 —0.448 20
JINFR I 1.180 —0.541 —1.001 —0.248  0.094 10
I 4E —0.347 —0.484 —0.457 0.658 —0.200 16
M4  —0.731 —0.039  0.171 —0.096 —0.236 17
FES —0.976 —0.486 —0.174 0.650 —0.366 19
H§ —0.634 —0.144 —0.043  0.612 —0.167 15




162

VU b2 B 2 41

32 %

2.4 BESH

10,418 22 Fh MO FC 20 o 4 26,50

WRMMHERSRAEEEER B2 HRTH 3
ﬁﬂ%%%%%ﬁ*ﬁ%%(@ DLCBORREE R = RS 4 RMIAC (P<C0. 05) 55 4 & BRI it 3%

CTALL ST 6 5 LT AL 2 S A B ol A A TR
0NN E#E%\ﬂfﬁﬁ?%ﬂ%&ﬁﬁﬁ%AE%ﬁ, LAt 1
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7550 2 2 T NIRRT RS 3 2R A *Eaﬁ?,ﬁ\{méﬁﬂﬁuxo 05),

4 3
R 5 1 2SR SRR T

BT M AL T e IR AT Y A 3R 6., 45 R R A 2 R M RLRE SO 20 3R B
RN E M AL SR 52 D R B FR Lo & B AR AE — e L (HAT SRR T B l\?%ﬂsﬁﬁﬁﬁ%/‘a
EER, ANGER M T SRR EEER A 5 3 S LR AR O ISR B b R
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