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Effect of Meteorological Factors of Different Regions on Sugar

Accumulation in Lycium barbarum L. Fruit

SU Xueling, QI Guoliang,ZHENG Guoqi* , YANG Juan,LIU Jianwen,BAO Han, WANG Jun
(College of Life Science, Ningxia University, Yinchuan 750021, China)

Abstract ;: With Lycium barbarum L. cv. Ningqgi No. 1 as material,using high performance liquid chromatog-
raphy (HPLC) technology, we determined different development period of L. barbarum L. fruit sugar
(Fructose,Glucose,Sucrose and Starch) content in different regions (Yinchuan in Ningxia,Baiyin in Gansu
and Delingha in Qinghai). At the same time, we monitored the meteorological factors during development of
fruit in different regions to discuss the effect of main meteorological factors on sugar accumulation in L.
barbarum L. fruit. The results showed that: (1) During the {ruit development period of L. barbarum L. ,
the mean temperature and the temperature difference between day and night of different regions presented
the change trend of Yinchuan™> Baiyin>> Delingha, while the mean light intensity presented Yinchuan<C
Baiyin<CDelingha. (2) During the development,L. barbarum L. fruit was given priority to with accumula-
tion of hexose (glucose and fructose) ,sucrose and starch content rarely. The content of hexose in the ripe
fruit was in the order of Delingha™ Yinchuan™>Baiyin. (3) The meteorological factors that affected sugar
content of L. barbarum L. fruit in Yinchuan region mainly were mean temperature,daytime mean tempera-
ture and mean temperature difference,and in Baiyin region mainly were mean temperature difference,tem-
perature during the day and mean light intensity also had a certain influence, while in Delingha region main-

ly were mean temperature difference, mean light intensity and daytime mean temperature. This research
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suggested that higher mean temperature and mean temperature difference in Yinchuan and stronger mean

light intensity and longer light hours in Delingha were conducive to L. barbarum L. fruit hexose accumula-

tion. Meteorological factors limited the sugar accumulation of L. barbarum L. fruit mainly were bigger rela-

tive humidity and weaker light intensity in Baigin region.

Key words: different regions;meteorological factor; L ycium barbarum L. ;sugar accumulation
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Table 1 Calibration curves of the standards of

soluble sugar under chosen HPLC condition

L EYEp A2 R E
Soluble sugar Regression equation Correlation coefficient
BBt Fructose  y=9X10"%240.570 5 0.999 4

W& Glucose y=9X10 %52x+0.173 5 0.999 9
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Fig.1 Chromatogram of standards(A) and sample(B) of
glucose, fructose and sucrose

1. Fructose; 2. Glucose; 3. Sucrose
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Fig. 2 Changes of main climatic factors during fruit

developing process of L. barbarum L.

FHIE 32 dEE (3. 923 mg » g ') AR S5
hIER SRS 8~16 d &8 FF-. EIE)E 16 d



1638 odr oY % R

35 ¥

—a—4! JI| Yinchuan

~ 45

A

g°g
w o
o o

T
W
a o

Fructose content/(mg *

10 14 18 22 26 30 35 50

—_— N
S L O w»n O
T

/L
KS

(&

REBE O Bt
Sucrose content/(mg * g ')

S = N W A N
T T T T T T

—— [ 4 Baiyin

VAEPN
Days after antheses/d

4 10 14 18 22 26 30 35 50

—e— 1 A1y Delingha
60
50
40

=== N

: A B

2 B
Glucose content/(mg * g ')

(98]

o

18 22 26 30 35 50
35+ D

4 10 14

VERT
Starch content/(mg * g ')

18 22 28 32 40
N AEPN
Days after antheses/d

B3 ANTR)™ M B AC AR S A i I O 3 i i A2 Al

Fig. 3 Changes of sugar content of L. barbarum L. fruit at developmental phase in different producing areas
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Table 2 Correlation analysis between climatic factors in different producing areas and
contents of fructose,glucose,sucrose and starch
; K i Y ik V- 341l 22 ; .
, gy ORI BRI R TEAE  OTEAE MK
i X 4 Daytime Mean Mean - .
. . Mean Mean Mean light Light
Region Sugar mean temperature  temperature L . .
temperature . . humidity intensity hours
temperature at night difference
HLBE Fructose 0. 454 0.377 —0.242 0.593 0.056 0.317 0.073
41 Yinch W %0 Glucose 0. 445 0. 370 —0. 244 0. 590 0. 045 0. 326 0.082
inchua
fehwan HEME Sucrose —0.721 —0.563 0.117 —0.609 —0. 304 —0. 147 0. 208
JEH) Starch —0.508 —0.243 0. 360 —0.684 0.278 —0. 446 0.374
BB Fructose —0.127 0. 379 —0.118 0. 744" —0.430 0. 580 0.158
ELAL Baiyi W% W Glucose —0.137 0.372 —0.121 0.737" —0.438 0.573 0.161
alyl
ayim HERE Sucrose 0.053 —0.317 0.329 —0.907** 0.237 —0.524 —0.153
JEHy Starch —0.069 —0. 545 0.062 —0.937** 0.088 —0.478 0.232
SRl Fructose 0. 855 0.896" 0. 790 0,987 * —0.873 0.920" —0.584
. ) % Bt Glucose 0. 828 0.872 0.758 0.984* * —0. 840 0.892* —0.547
40 Delingha
HEBE Sucrose —0.823 —0.820 —0.815 —0. 689 0.611 —0.622 0. 046
VEH Starch —0. 828 —0. 844 —0.795 —0.812 0. 644 —0.670 0.077
T Fl xS HIRIRTE 0,05 F10. 01 7K ORI | i 35 4 56
Note: * and * * stand for significant correlation at the 0. 05 and 0. 01 level (Two-tailed) ,respectively
£3 FARFHSKETSRE AR RENEHSBOEES
Table 3 Regression analysis between climatic factors in different producing areas and
contents of fructose,glucose,sucrose and starch
Hh X Region W4y Sugar A1 7 )57 & Regression equation R? F Sig.
SL B Fructose Y, =—263.511+1.92X;+7.555X; 0.608 3.102 0. 154
B)1| Yinch i % B Glucose Y,=—296.408+2.14X;+8.481 X; 0.605 3.069 0. 156
mchuan
HEBE Sucrose Y;=39.405—0.275X5—0. 949X 0. 875 13.981 0.016
JER Starch Y, =150.103—5. 424 X, 0. 865 25. 709 0.007
HHE Fructose Y, =—235.899+6.237X, 0.553 8. 666 0.022
E14 Baivi W%k Glucose Y,=—39.957+6.72X, 0.542 8.299 0.024
alyin
Y HEHE Sucrose Y;=6.373+0.305 X5—1.083X, 0.922 35.633 0. 000
YW Starch Y, =48.543—4. 897X, 0. 879 50. 787 0.000
S Fructose Y, =—73.831+16.871X, 0.975 115. 278 0.002
B Delingh HiZ kB Glucose Y,=—89.148+19.912X, 0. 968 89. 624 0.002
=2 elingha .
A & HERE Sucrose Y;=6.412—0. 822X, 0.475 2.712 0.198
VEHS Starch Y, =21.618—2.851X, 0.659 5.787 0.095

TE Yo R R Y A s Y S R Y E s X I X ORI 5 X TR A X S R 225 X S IR

Xo. P36 I s X P 2400 BRI £

Note: Y. Fructose content; Y. Glucose content; Y3. Sucrose content; Y, . Starch content; X;. Mean temperature; X,. Daytime mean temper-

ature; X3. Mean temperature at night; X,. Mean temperature difference; X5. Mean humidity; Xs. Mean light intensity; X;. Mean light hours

3T

FRETEMREFHSKEFHESR

BN R A S 3 3t AR 2 XA T 4R 20 J31)
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I R 2 LR IR B R . — B L T e B
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&2 0.6 °C . 1l HL Bt 2 W 450 s H i 22 728 K e IR
SR E R I AR E S AR L R A A
3 ANANTA] 7 M B R N T R AT GE T o B AT R A
AT B S AT I B AR T R R T <<

3.1

FAR <8R P 338 B F AR RN > H R > 184
M) B8R 3 5 CRIN << VR <P 1) 751
G TRl T A B AR A Y — IR . i R 22 B
H IR T MR CR)N > B AR >80 . 5 — i)k
PR B 3 P O 7 AR AT R S 7 R AE 5~8
Ay o TE 2 il B2 58 T i ) I8 R il SR
Thie o T B 010 M DX R T e AR R R L D R
B 2B
3.2 AEFHHERIBESSENESR
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R = 5 R O ) S B A4

BRI A SR 5 & B e L OB R R R IR K
WA SR . FEFH 5w R R AEY
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